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Foreword
 

This volume records the contributions of a wideiy selected group of scientists who gathered at 

Los Bato. Laguna. Philippines. in Januar, 1978. to di.cuss reports on the winged bean. The 
the U S.National Academy, of Sciences on theglobal conference was partl imsplied b\ reports ,)f 


%,iged hc,vi. an underdeseloped and irderutili/ed plant wilich Is,er% high In protein.
 

| o major retilts of :hat conference sekrm noteworth\ 
For the first trine. scientists from different parts of tile world t'ola red notes on 

this t,..an Which suddenls, seemed to have grined attention, partll because of its 

potential as a source of fotxl protein. 
.Asaconsequence. the process led to tlhe conc',usion that an effort of global dilen. 

,tons should be launched to deelop this underutilh'ed bean. 
tihe end of the conference. as a logical result, a decision was reached to orgamite tile Inter

national Council for Development of U.nderutiliied Plants d(CDUP. The vinged bean, it was 

decided. should be tihe first concern of [CDUP. 

,,",t 


was going to be the objectie of ICDUP.Mounting a program to promote the winged bex 
..\ little oer a .ear has passed since the first global conference on the winged bean. Mainly 

because of this onl', a few developments appear 'orthwhile mentioning. 
New research initiatives are taking place in the Philippines. Thailand. and other countries in 

Asia and Africa. Commercial interests have started to iook into potential markets for this bean. 
New productive lines of the bean have been identified. A new surge of interest in planting this crop 

has been triggered! 
One conclusion has become appare" ' so far. The great potential offered by this plant seems to 

be matched onl. by th, complex problems. biolog,-or market-related, associated with its develop

ment. 
The development process has been initiated rather auspiciously for a crop that holds great 

promise for a hungry world. 

J. D. DRILON, JR. 
Direclor General
 

Philippine Council for Agriculture
 
and Resources Research
 

President, ICDUP
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Remarks 

I continue to be interested in the development of the winged bean as a crop for assisting in 
solving world food problems. I draw aparllel between a new crop which we have been trying to 
develop over the past 14 years - triticale - and the development that you and your organization 
isundertaking in the case of the winged bean. We ,llknow that it is impossible for any one at the 
present time to know what percentage of the maximum genetic yield potential has been obtained 
with an. of the important agricultural crops upon which our world depends for food and fiber pro
duction. In all probability, in the case of such crops as maize, wheat and rice, we are much closer to 
the maximum genetic yield potential than in other crops which have had little benefit from inten
siv'e research in genetics and plant breeding, plant pathology, entomology and economy. It 
was, for this reason, that we felt justified in embarking on a research effort toward the develop
met of triticale as a commercial crop. We have had many frustrations during the course of the 
development of its program and there have been many who have saidl that this research will pro
bably never result in tle development of an important commerc;."- crop species. Nevertheless, we 
have ,en tremendous improvement in grain yield and many other important characteristics such 
as agronomic characters that are important to farmers, e.g. plant height, straw strength, early 
maturity and better disease and insect resistance. 

Fourteen years ago the belt triticales yielded only about 40% of the best wheat varieties 
when they were grown under Soriora-Mexican conditions, where wheat yields are very high. Dur
ing the last seeral years in our experimental plots ii Sonora, the best triticales yielded as much or 
slightly more than the best wheats. There are some areas of the world, especially in problem soils 
such as the very acid soils of the "'campocertado'" in Brazil and the red soil type of Kenya. Tan
zania, Ethiopia and Fast Africa and certain of the acid soils in the Himalayas in Asia, where 
triticale wili ouyield the best wheat varieties by at least 50%. Neverheless, triticale isnot yet an 
important commercial crop but I have hopes that within the next 5 years it will become an impor
tant crop in cejtain areas of the world, especially in problem soils or disease areas where wheat is 
poorly adapted. 

As I reflect on what ishappening to triticale and the great difficulty we have had in obtaining 
support when we launched this program about 15 years ago, I fuily understand the difficulties that 
lie ahead in building the winged bean into an important crop to meet growing needs. I have in a 
general wvay. looked through the number of publications that have dealt with a number of crop 
species that might be useful for expanding food production. Among ihe species listed it would ap
pear to me with m limited experience in tropical crops, that winged bean should be given the 
highest priority as a species meriting a serious research effort. I congratulate the Council for in
itiating this undertaking and I wish you well in your continued work. 

Dr. Norman E. Borlaug 
International Maize 

and Wheat Center (CIMMYT 

PREVIOUS PAGE S'LA
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Workshop Notes 

Noel D. Vietmeverl 

The overwhelming message of this conference was that the winged bean isin good hands and progress
ing apace. It is impressive that the plant has caught the enthusiasm of so many people. It isalso vastly en
couraging that the ea;l, impres;ons as sketched in the National Academy of Sciences (NAS1 book are so far 
largely standing up to the scrutiny of the superbly competent group of researchers assembled for this con
ference. Obviously, the plant has so much to offer the world that its former obscurity is baffling. 

In 3 years the winged bean haL gathered incredible momentum. Few crops thae risen so quickly from 
total obcurity to the level cf prominence exemplified by the papers presented at this conference. The mass of 
data presented was awesome: it ssa not the nastily contrived hash of superficial observations often given at 
such conferences. The larger number of tables, graphs, obwervations, and measurement data attests to the fact 
that this work isdetailed, dedicated, painstaking, and professional - in short, the type needed to la the 
basic science groundwork for the development of a new crop. The scientific data in these paper- i of very 
high quality indeed. If the rate of accumulation of knowledge keeps up this pace. within afew years the wing. 
ed bean will become one of the best understood of all puLs. 

Virtually all of the agronomic and nutritional research needs listed in the 1975 NAS booklet on the 
winged bean have received at !east some attention. Furthermore. the taxonomic survey of the genus 
Psophocarpairecommended in the NAS report is now being undertaken by one of the world's foremost 
legume taxonomists, Dr. Bernard Verdcourt of the Ro)al Botanic Gcrdens at Kew, near London. In addition, 
a newsletter (also recommended by the NAS panel' isalready in existence. Entitled The Winged Bean Flyer, 
it iscuirently sent to about 1,000 researchers in over 60 countries. A winged bean grower's handbook for 
Papua New Guinea farme:s has appeared. 

In the Philippines. PCARR has developed a national program on the winged bean and the crop isnow 
an officially aesignated target crop of the Philippine Department of Agriculture. The Government of In
donesia has also formally take,- up the wing-d bean as a priority research crop. In Ghana, the bean isbeing 
adopted as acrop for its green pods. These fetch 45C per kg, a handsome price in Ghanaian markets. Winged 
bean pods now aLso appear in the markets in Wester.n Samoa. 

As a reult of these activities, the winged bean is now receiving intense, impartial, and independent 
scrutiny. Yet no one a: the conference expressed any doubt that the plant isworth the attention, effort, and 
funding it is receiving. Conference participants came from more than 20 nations and all had planted and 
grown 1he crop. Many of theni bad been the first to cultivate the plant in their country. Despite all the 
scrutirv, the sense of the winged bean', promise as expresed in the NAS booklet, seems to have suivived and 
to have been enL' iced. 

Important advances are being made in laboratories all over the world, and the winged bean isproving a 
great equalizer because major developments have been reported from all continents and from coantries toth 
rich and poor. A great spirit of cooperation and shared excitement pervaded the entire conference. 

THE PLANT 

Conference participants learned some new things about the winged bean itself and had some former 
speculations confirmed. 

There is now no doubt that the plant has an extraordinary capacity to nodulate. Individual plants with 
hundreds of nodules have been observed inseveral countries. One speaker reported measuring over 20 g of 
nodules per plant, 777 kg of frsh nodules per ha.This ismanyfold the nodulation he reported for peanuts, 
beans, and cowpeas. We now know that the plant isreadily infected by a wide range of Rhizobium strains, 
and highly effective innocula are available for distribution from Malaysia, Hawaii, Papua New Guinea and 
Thailand. 

'U.S. Natlonil Academy of Sctences. 
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is the use of other plants Ito sup[X)rt " ngt bear In particulr. small legumtnous trees like ieucaena l.eu 
caetna h0th < t'pha!ai. lhat can be gro t in1,dese stand,,. sceem to offer a cheap. adaptable solution to the stak 

ing problemn %%e Ikarned from Pnt fevssor Stephen-,on that planting densities in [Ihe order of 125.000 1511.0M) 

plants per ha .ccm to be tr;"rirL.111 

AN %%as predicted b it:: N\S pal.t]l rcecarchers arc noA .ginning to note ILL a pparattce of pests arid 

ldi. ull to be .\part fromdieas [I u, the ogTaniini, to serloull% affect tIle crop CCm a couple Of fungi 

!t.es i hklh Are Io tar re-tricted to Papua New (inica ald I. On!lt.Sa, the wulgCd heart still sCetIIs to t-, 

alot, trltouh!e tree Ito gro. though troubh!e ith ,irues h.s be'en serious itlihe ;,orN Coasti 

0! th' renarkabk. drlciosurc, of the coriferenre v, thewndation that Phophocarpus paltu\r and 

I., ,I; ,'n': ,' :,c,''r hae hliChkl u'cful properties tiv Ihis opens up %,holeniew. lines oif research into 

. that a c h wing.d bCan, c",r rel.ati es 
Sne ,, n ! c rc:, [r:KlPcd tIme dicussion oil tie ,,ried beal aN large scale coninercial crop Sonic 

.. -C, 'IcC tht-1 the crip 1, ulllhkel, to bc ms priKluced until crect. elf-tand:ng , arLcties become 

, lItv. ecr. not ,ill the 'rtipatlls , ereomi iced of thi, wnd it %asIvinted ut !hat in ( )rego; pl 
lc.iri,are prx1uGd oil farms up to "5 ha in area Wltl c.- ,etgc rates iii io t tropical courtrie,. thiey 

argIe thle .A ed har can prohabl be comnrerciall, prJiuced on large ,scale Indeed. entrepreneurs it 

I ha.lanrJ, and tile Phil'pplies are iow,% a.ttemIlpting thi, Ind h,e signe.d ccntracts ith F{Iuropeuar feed im 

N rPil lION 

It isreal aiiajor titcasLire of progrC',- th1at s, 1iuh deail On the n1utritionl %a'lae of the winged bean 

was preselted at tIe conferetnce The plants totan%arid Ionic agrolito. w%,erc kitow before. butl the pr . !uc 
1ton1 Of wingCd heart f(,t,Lffs Itt laboratories and their usc in feeding trials, ts, er., lerrte, 

I %a, delghted ito 'c the fixX,, prepared Is )r Narong. lr Prateap. )r Rasclli. 1)r Kordslas,. Mr. 

Sliurtletf. adri others \.,e ,aw slides or saniple, of v,itged bean prepared in more than 20 different ,,a} s. from 

hileseLr prirritnise to the tiot sophitCared \WC saw wigd heart pruCS tCallled. boiled, tried, roasted. 

tertllentcd. rllade into lillik. tofu hear curdi,. ahd. in sotie cascs. c!ater raA. Special f(kl prefrerces are often 

a barrier to ittr-id"ticig a tlrew fn'.l N'cs rthelss. .Imce protein perades all parts of lilt %Iged heart, and 

I:ne there isa ,ide rantge of ,dibeC f(X, huch the'. call Ibe ri.:dc. ,urc, the plit cart filld a role ininto %w 
1itn1 diffcrent dictar% p.,ttcrns, around the %orld 

Secral autor,, dertistrated thit the destitlht. of , urged beart pt .t,, is,high Particalarl, im 

pre,,us ewas l)r [Lke,,n tsg data tugh dtgcslbhtih fitileaes. p,s. thol.er,. and tile ott'el parts of 

the t'lint )r ( erin- shoed that the lc.sc,, are c\trerel rich nititarmn\ uiw,r 20.0(10 uternatiortal utl s 

ill 1, rlr t r rtlrair, tbe-cuMe in itan, area,, children are blIilded through uaiit A dCfiCICllC., their pro 

h, ti,, "l wInllh elltance,, i.eloe e I herc iN.1,1 rtkphCrol I n c beriI ' . Ceel irre tile effec 

,.5 ,ires ,itafiti The rich cinttenit of Iron isalsii tutritionall irll[rraritof ihc .A pre,cr 
\ c ,aried that the tubers has.e diapjlunitrghl. pxr protcm qu.ll . but tihe artiout of piOftirt present. 

tgethA.er %lili the tighi amlount o! carboli.drale. mi tile ftuber a wnderous prodLct. ntretheless Also. 

there ANhop, th; L ,ticistsat di,cos er ruhertus ,arictie, richer in sulfur cintaiinttg anltritOacids,pl.tt gent 
lii Ns IreLnd 1lPapth! Nes. ( illl'.',!. rcsearchcrs hasc fuid farimis growrg w irr heran'd it (,e irn 

nature ,ced, arc s%,cct im! appti/irig he Iilghlt prtoe casiter t itrok.utce iln st iitc rej'crtts than tie mature 
Need as 1 rlilIe 

I here ,a,, cIisler,lblc dilcl.INsion Alf fCrrITCretd V. IrigCd benII prt.lUct, Io %\ stgr-r, ltie (liight Ncen 

forcign, bitt here are I nuilrrer of .\i.,ericais % io think that pr .lucts like ler h will sAtll N.Colle accep 

1AL fkid the %% rrtcrrtable arid ITIIl Itt c %,,tld 

I ,a, intrigued b, )r ( ern's ib'.ersatioii that. wlt thc esclctltint of AtteanN. lti'te of ttt eight gran 

lcgtrne,, Ielected tor w i,rldw the t .\ds ior ( r,.p lP-\( ii call risal theide research bs tlled Natiltns Proteir; 
%ingcd eLan seedi,it ritrirional %,alexHad t: P\( tirade it, ec!.cimi a car ti !.cr. the %,ingedheartr ate 


tilbhtbCdl1 %%iLild haste beenI includted
 
[lirt to use llicd benll se...edin fhuik,.+e still hae the lli~riLg prcblerni of the hard seed coat )r. 

I rartklin Martin of Puerto Rico t!sc%bcud a cix4kurg n1tiehu that. ii,',. bak!rig sWkli and tlquckl. softlens the 
ci iklg SeeCds iu, a gi .~cdIt he.. 

t,tar i, ,iiiti nrutritioni tactwr, .rc oncerned. Illukh WIurCCI,1liiii, still reririits Actrue,;. ritt legume 
i,ced, are rather tast% iltt their ra state. ard unless fir-t prio esed. so, hearis. linia is.anrd mrlan% other 

miII 
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pulw% are toxic to laborator, an:mak Mature -Agtcd bean -cJ,, ,.em not much vo,"c than an, of the 
others 

U'ncertainutie o'er niitri onal difflcultteS thait hIht be' CJJUed b (he behenlic acid in ,inged bean oil 
wem to be fairl.,ell re',4A. cd I hi,acid I,a chcI:IIi:l rcla I e of toxi CeruCIc acid thai I,in ra Ix.,cedo'o Iut 
from all contatN. aril irom' .!lICrINt at he lcic Ii) b,2 pre.ci:ec-o'rteemIe. aci l a'r bolenirugn aid i.s in 
(tie ilisno t alarmille 

-AlarL. arca .ci,.t. '. ,the qu t",to;1 c:Nini *.U,,rahl,p"rik Ird o indu, trial pr -L n a ,• 
anld [3latgro',c NeCI.N a lItLe NNI,nth, th' bt D 0lc to ,,eparte the poleliMI1 p.iii l kpriiing hall been .ic 
in bi'il teld. thou'h u e!.r h',a !cnaturcd if ri rnade it Ic,tueful. atrather v,,irciconduiohi. that ma'. e 
le.st as hulunian fbklk 

Itrou Dr . lubh' %t.k .: 1 her.ire i to litic that te ,l.' beau. "ho,,'.,p;ninirNr ,, ai c'.ixrl froi 

thie tropic- to I uro, anl Japani INan.ifimml teed 

U i-AS Of- I I.lHI..IN IN 

'and 	 , elrL '. nIc dUrlIlg th;e 
. "know J still .tl Papua 

A fte . ii poimNlrc.itinl tI,', : ,u.k :o;iforcle.C 
lo thLe bc.I (!rll, tntkfle'cc w cndcr '" h',.c ifl*CLtCd few ct nirkciplace., It 

New, (Jumca anJ fi Aii.peop! arc rIll cro im the t c''. hal.c ,row, tab(orc, ullng tie '.a,cnerethods 
So far. the r:crc:h mtlort hA,n't e icd tcr' d eldcJ.the farr',,harL-.r1. or -. '- o proN.dled him with new, 
winged b1--i probLIItCII to Il,lo h.cll too I'.o I illunating tileIIl"ro'.C c \%c1 1\c leendcplI '. basic 
featureN of the pLot h wea(lth Lit,l .n it ncofnpllpIcte. utI:ckl. be'cr. talicd in '.,a',sniutI that can 
help the n'.wx% elmrhp, thc ,itadopt;In ofwricJ tbean, LOCr crop and MalaI.A is,1 ai ,i in(1iana an Ce',ample b 
,hlhi, weha'.e roriuelnabut It illtpro !nlI clfarc ".meto, funrit ,,ti f. rcer But in the other area, if -, 

concentrati otil workciteinion 
,illu, (tttcdd%,art i t., lhlivhi os" nornr.eri belr'.:e the searchha'C nit a Ith ;t.rcmc 

for it INttnce,,.ar\ I thlnk thcre INa need for b[t[ :%pc" I tic :en nLow hl-,fc.d ir ;,opl: more ir, 

tcin than an. hillt ic. utldiit 'c dome o ifthe (hin;ec fn.md th- dw.arf t ipsother but haldn't 
Simlarl.. there is room in t .o.orl toa for hot', % t.and .elf .,tarrdl!ig %1i;ictre:'- of hin. bc.lN,. tomratoe. 
and other cro;- I he dico. kwarfed wInged not alill wer% if ,eallsd e the deii'e of IIe t%, iot: Iue to, 
da I vill jiist help csind the: planit," tii,to larier fari and nc % 'rc.s 

Ihe .hIi,: of arimalced thinking e.icn, Iban. mothlfield if h',bet Ignored liall our Nct liblab r:m:c 
hen. andl ott ar,: onI0!lI t &IfCidS It,olther Frain legiIme, ac , wLed¢J weoll a, putlIe,. 

I:.rmin elint, at Kumilimrrrl l,lllrctirnical hIar'.Nt reported b\ Ian'.eer Kthan w. ld ha'.,e been spec 
tactlar tIaJ l', Ii ' ': I he--C.r tte.'rinN 5,pe 'tk t, to r mti:cunl.rl ,irpor1rr.r , IIr'c, r t0' no0[ g . tI't l 
tallt 

I rom a:1 tile h '.' ined tearn linle. i "Pt. I PS. ( himbim and others .diffr.Lnt dch'inatorN w,.ed to di~titngi 
it scenh clear itz- i n a , 'jold tantida rdid,,cd Nstin Ifr orgaii/ing the wined ben gtiflai that escr.one 
know Mhlt liN rk %I% No tha:t r.clIIN from different rec'ioni , can b,more CaSl]k Lom1parCdil
anditk l 

Plro,,Nsor Steri rc, ontiTMiCndd icentrrl erklats orawc facili; tu.,ethcr wkith a Lentrah/cd breeding 
program to undrt.ikc il.unt:.lt, brcedini, recarch 1hi,I Io! to uggest Ithat natirial program breeding 
projects deigrcid t fit win.td 'aiN to( ixal n .cds are to be: excluded -- inI fact. quite the ctrlr'. 

We riced to dcl'l tet -r tuber pro.ilncitt t)lv", - olie, ihalt \ill perform predictahl.. ,clding edible 
tubers of titet ,:p I cnjiecd in th: Papa Nc (iuneia Iltghlland, 

Ihi,leads to thet:l1mcht. ottl C,,prC,,Cd duhring the conferecce, that the struggle to( prdhuce tie all 
purfx,-_ witicd ,an;,Ikel ',toenJ i frtii'ratiotl W hat are icI alland failure wecneed diltl e¢Ctto!ll'i 
hree.ding protgrrmr, u' fir ,ced,.edlibie xk. tuerm,, edible l',e. grourd coL er. andi r calh o! the pla tt" 
forage Vkhat mi.kc, the v'.ie \Iren iN t\ NIe' IIrora'r'lin', t 1abto pr ,,tlih walth of prdutt, IhIl, 
makes Cur effit.icnt r-catrh. t tLir one linte(it l',e ,iurariur nna\ bjIecrtl to d,an-iic.,tll,l mde it 
cing tiledeceluptinr t th,: tit Ii i-iait tither ii.c,, 

Art Imuportatt rc-carch iced I too,er,:r tie abortion anI irtlorcseni ecof :,i: flowers iln L ,uall% onl 
one flo'.%cr produlceL, a p\h If the ab irtin ,ifthL C' could get hunches Of p l others could Oe Os "ti,e we 
from Cach inflotrecet.c. hi,:h 1,trsik kould mcrea,,e \ields 

Alot nothing is et knowi oft1ihtrstc stora,!ie tufwiktlcd team plictsa d a,,idtm h,-,c, im 'htL 
(cur. 
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The Beginnings, A Program For Action
 
And The Future
 

Historically. anti for teasons ranging fron thelhmitcd ananount of nutrients inthe soil. the availabilitN of 
weater. and the persistence of high temilpraiure,. man has found it far more difficult to deelop the fxd he 

nceds in the arid and humiJ tropl,," than Iithe wore tennl[p<rat,' ,oi.s During the sears of independence ar.d 
'.Thpn .nt f i V.v,,ld \kar II. a, lati',aal 11tht.,traid ,uhtropicnc!hmi ,, bur eoned, the threat oi 

,.s,'Jpre huner~ .Jt ill , triti n h.l'ltIn -ritt.- d Ilid reccIh the p4otcntial for mecting these 
!, d rcion !tha I Kn tappcdh1are.Cl 


.: d . u r.i':i th era[;te + lc',h nil
t. i , ini tem e..l,purred b%hcih quait, rc'eCarch, increasing 

th.t sI1: . j ,.1 t!en t,),Clip, fo.! oJ;: the: Ik.Cl ofI" fc, centurie, Iemtil rceicnt decadets&, little corn 

rirahc r'ar, " d ,d to edtlh tropical airtcut-reh h. : ,tcd K ,Of 

o effrr," r:ctt pr(khlmcttsi1 tIl s s bCn)rC * [-s.'cttl: fort it) cra,. .. rl in e i',' j .. the attem pt 
to d ,2 p fi ,-l 	 t .\ leader in this effortand fe.d ,..rr .'t d o:I theo ,'L of hithcrltortwg!ected iw:d.,gCeln J!1ar I 

hitbee th' I S Naional ".adem '4f Sccs In 1974. thc Academ, cons ened an ad hoc panci to ex 

.!Iure c h.Itd troC I plan th.t ,how,.ed pro n',c of he:ng u, ful to mar, ( )t orc 400 promiIng plafnts 

,ikTsted h,, ,Cienti+ts, t :~ug(it the orl!d. the. atimI ,ck:!Lted _Ioa,"crop plati, for the future. Of these. 

tew'ng'a Lk'c r,.! h!ra , Lcan ,c(A ippFeared[.an. PI ,,] s,.il.i IX. f. hat to be its exceptional 

terit, ,~a, fo~r miore itll:. n'.ie eCaminat, 1 h rC',Ll, I this esantlnatlon b%a special internattral.lc~ted 
pa nc.Iwere, boutght tlthe atentmin of and th. intcr natuontal deselopment co"Imunitl in a pUthlicr +cntts 

to1 1L. ide,pread attention It mn'd Be'an. .A Itu.''r.Pro'in ('r,p1r the Tropics.h attracted %% 0;t, 

I he p.,n-l recommendCd a e areh and actlion progran which it hopcd %w,od taken up b%"philan 

tro'h:,c tnsttiitiorn, and internatinal tc\c]rcj'nnt acencics concerned xsth Jl, grwing problems of foXtd 

,hortagc anrd naititrt,:n " 
I llichalice w',. taken lip 1ialls, b,1Ih;. Aila 1-0ound.1ation ,h!ch appssAntcd .,it intetiational ad ht 

,teCrlIMt 'l 1.Ittc to dl .hp a Fri cram on the -nvd Ix.an and .tonilpscd. for the nt part, of ,ofoe of the 

n:eiurs tol "w.ned ean p\ne! : After i.phoring th state of rc,earch anid interet in ilnumberthe ALdeC/' 
-IcaintriC,. the ld hv cunmniitte :alled for n internaltional .orkhoj .csminar t()take Nto, : aOit %%a, 

knowsri. to dtcrnlmc the nost imp trk inuit he unldertaken expand th,+chnicalrtant w, tha it in (order tt) 
ktnolcd,c. ba,c to matke firm plans for contillg thi work It a c(XcrdnatCd ma.nncr m)as to asid dlplica

tion of cffort, and to( make the work Jonc a.ailalhc I)fotarmer-,. ndust., and cosorc .o,ito increa'.: 

v.inlgcd lnprtXt.Cltion aiud 11C' 
:cau'e of the 'hortag of ceds n.eded for rccar,.h and in order to prepare for the %,orkto come after 

the 	itctin. the stecrinLe conuinlite se.:!Ircd the ,uipprt ,,f1he .Va Loundation to pro.Juce itgCd bean 

lect outsto ar-.n,+ ti uscd. after tic meeting. i Conducting ,arietal test,,ccd Iltiloantirs ,,nd l ardln! be.." 

it ,arilis p.rt, of the ,,or!d Follhw ,,A further rcco.m', ,ndattlof the National Acadetnl. of Sciences 

paiel. the Steerigi c! nlMit tee also ,CCured the support of Ihe Asia Foundat;on in inaugurating a semi annual 

ne,,slcttcr (if,;inged bian de,clopncrnts. Th, Wintd !Iant P%er. The first three issues of the Flner were 

pr ,,uced b, the Iniseritts of llhnoi', under the dtrection of stcering committee member. Prof. H'vmowlat. 

"The first international \k,orkshor"Senrt ar on the D' elopment of the Potential of the Winged Bean was 

held at lr,Bars. Laguna. Philippines. from JanuarN 9-12. 1978. under the joint sponsorship of the Philip 

l.Secrelar, General, Intenatiorul Council for D[kelopment of ['nderutilized Ptznti,. 
'The rnember of the ad hoc ,ltviring commrrittee on the %int:cdbean were Dr. T. N. Khan ('nicri of Papua New 

Guirial, Dr. Kenneth 0. R2chie iCIAT. Colombia). Dr. lheodore Il|mowitz It'nhier-it, of illinoK US.A.), Dr. Nod 
ijtnmver tNalional Academ.i of I-S.A.. and Mr. Loui 1.a,aroff iihe Asia Foundation).o.cience%-. 
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pine Council for Agriculture and Resources WPCARR;, the Southeast Asia Center for Graduate 

Stud% and Reea:ch in Agriculture iSEARCA,. and The Asia loundation. Additional suplp)rt for the 
meeting %,asprovided bs generous contribunons from the U.S. Agenc for International Development. the 
Rockefeller Foundation. the Coca Cola Corp.. Castle and Cxke. Inc.. the General Foods Corp.. and the San 

.Miguel Corp. 
Almost 201) researcher, from 2o countries on six continents reviewed 47 scientific papers on all aspects 

of the plant and 18 countr% reports fhese are repro~luced in this ,olume At the conclusion of tie three days 
of scientific dsLusson,. a PLinnini (iroup. composed of participants from each countr, spent a full da. plan 
ning future actions. O CauL-- t4 the importance (of these dccmons to continue collaborati e %%ork on the 

v inged bean the action taken on continuation of the progran is dealt s,,ith eparatel.. below. 
At ihe conclusion of the %,orkshop.seminar and the meeting of the Planning Group. a Public Forum was 

held in Manila on Januar, 13 and 14 for representaises of industr. go',ernment, public and priate interna 
tional agencies. major academic institutoms, and the general public The forum s,,as conducted hi, 40 scien 
tits s.ho had participated in tie %orkshopseminar There %ker dlspla3, of photographs, slides. ,alples of 
s,inged bean %amees. eds. tubers,. prioxs,,cd pr.ucts and pnl'icat ins, and distribution of seeds of ou tstan 
ding oarictics to p.rticipnts. 

A highlight of the meetings %kasa dinner at hich Dr Buckninster Fuller. tile %%ellkmoon and un 
aginatie engineer. niem ni t spoke to tie participants honort, hu manist. and As a partitg gesture. toi 
both the %inged bean anrd thte ,ho were rnok prepared to continue to help des elop its potential. he 
presented the group ", th a piml he had ,miten for the occasion. Dr Fuller,, poni is reproduced in this 

ollume 

IHE ACIION TIAKEN 

The objecties of the Planning (GroupMhich met to la% out plans for continued winged bean work were 

- eterm,'.e priit, reearch need, and mconmend sites inr new areas for trials of selected winged 
bean ,arietis as,.emled b%the ,teering committce -%ith The Asia Foundation support: 

- kaereLtnimenda tions o national oerrinint on research needs: 
- Recommend site, for asscnibling seeds and maintaining germpiasm collections; 
- Arrtinge for exchanges of gertnplasni. and 
- Consider dertfing a center for col!c,:tng and disseminatmig itformation on tie %%ingedbean. in. 

cluding continued ,sNuance oif a rwes sletier 
'he action plan v, hlch i far reaching achieements of thessas agvced tpon ispxtentiall%one of the nmio 

meeting. The .cicntists assmClCd. Agrcd to tile esAblisiMnCnl 0t a coordnlatCd international research pro 
grarn on the %irged tban To encourage close identification of recarch it national needs, cariy practical ap 
plicaton research results to benefit farmers, and to hold c(ts toa minimum, the group decided to establish a 
neissiirk of scienist throughout the sorld. prepared to ssork oll the ssingcd bean %, tlln their respectise 
countrie,, and inbulittins. hut Ider an agrecd upon set of research priorities, Results %kouldtic shared and 
fed into a small ccntrahiied research facili in SF .'\R( A in tie llilirpines The research itself, it ssas agreed. 
%,ouldItKIi ol increasin both knoM idge and use. on getting the small farmer to use this neglected legule 
moilprsc his nutrition and income. and On intro.uCig it into cotnercial agriculture at :he earliest pohsible 
time 

iut bccaus'e the ss,illd be.an i, but one of a number o comparati\ el% neicctd plants s%ith uhubtantial 
proitise. of %lcldimig bnflit toomain. an'd in irder to formlie. it-, pro-o4ed a,:ion program. the scientlisis 
aw,.inhltd t~k flit: furih-'r ,tcp ot ,stablishing a ne'k or.ri/aiol to encourage knov, ledge and use of 

,
tnderutilhicd plarlt for hum!an u,,: liut it ,,a , agreed further that for the nc\t three to fle ocars. the ne 
orgali/anotn siould concentrate its effort, On the \%1iged bean It cstahlihed the International (ouncil for 
Declopnient of [ ndcrutilied Plants and. under it. art exaNlded rnged%% Bean Steering (ommii-r 
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The program for which the new ('Auncil was to be respunsible would include: 
- Establishment of germpLbsm centers - with the primary center to he at the Institute of Plant 

Breeding, the Urlierit of the Philippines. a gernplasm subcenter at tileUniserit, of Papua New 
Guinea: an Intermediate center at tileInternational Insittute for Tropical Agriculture tilTAt in 
Ihadan. Nigeria. and long term storage i tileNational Sced Storage Laborator%at Fort Collins. Col. 

orado 
- A limting of prioritl arca,,Of research on tile,inged bean to he condtcted at national and interna

tional lesels. including collection of local germpla m anti Information on habitats. biolos and iden. 

tifacation of t sv, r elth of cuiltation. imanalementand diseases. pr(kedures, cropping Sstens. 

etc. nutritional preferences and cx)klng hlbit: nidultioI studies storage and pht hatseSt 

phsiolog . \arlt.itesting prodiuction. econmin11Cs and narketing. forage, f ed and industrial uitlli/a 

tion. tet'hl and humilan nutrition, etc..chnoloe 

--	 A rsearch plan for %,\ned 'ean planli breeders ilcludirg breeding 4ibjeclie,,. adaptation. basic 
studio oiln t2cgelitics. cetllOlic" ei.ldof %ldand related characteri,,tics. pfllination agents and isola 
11011 niiethds. etc i.dtMancs. br.edin. 

- Internattotnal trials of selected %aretie,,of wkinged bean. (he sczds of Mhch had k-cn a,,embld for 
this purprsc. It countri s throughout tile rld 123 had agreed a, the meeting' endi. folloing a 
ianual of std.trhdards and priedires, w"htlch was then colple.t.ed and distributed: the iork ito be under 

the geiral direction tof he Steerri CommittCC s research c ordinator. Dr T N Khanl 
- (ontirmatio of d.Ltimentainon and information serN ices. itcludintg continuation of the semi annual 

nev.sletter. 1he It ,nlytl Il'all ter l ie IH,'r would row be prolduced at tie I ntiersitN of Papua 
Nw%( inrica uidr the direcuion of l)r R A Stephetison. tilth information and doc IllentatIon ser 
%ices inked ilank in SFARC . andto the Agriculture Infortnitttn for Asia. 


- Publt of the ,\orkshtoiseinlilar
oatotn lhe p.ilr, presnted at 
Inl theioiths follo mig the workshop seminar tile(outil has astiined responsibilit for encouraging 

and fundig lithe !ntrerlallonal '\irCd bean Irograni It ha, established all international Hociard Of Directors 
tlh reprccsntation from thi Philippines. India. (hana. lexico. (;reat Britain. and tileI nited S'ates. It has 
,tssmed re uisibilit% foir 0he brader ainged Hearl Steering Committee Mhch %%a, elected by the 

,Iorkshop semirnar participallts and %ktlih nIlo' includeS. In iddtion to the mie.mtbr, Of the former ad hoc 

conimltltee, ,cientlits from Philippines. Thailandl. Indonesia anti Ghiana %tilt additional rnenmers from Papua 
Nc% inea ,:rid li-e Council has been incorporated a, an indeprdent. prisate. noinprofitw tihe ( nited States 
C,;Vani,,atton \itlheadquarters, in California. It has elected its officers and determined that its responsibilities 
,ithi resvct Itothe wklinged bean are to( encour,!ge its earl, domsicIatiol n ard commerclaliation: it has 
h'rside theILdreearch stratce ,. clarced the number of participants i thie are: t trials ito90 trials in some 
10 	 cOnntriesL. tgnt computeri/e its forrn.ition (n the w%inged -an o as to pro% ide. Iittime, a source of 
rnJ dlilt! on all a,isct, ' the ca. and ben to ,.'cre ie nLCcsar%fundinga,.ccJrate intorrration 

-r iicd b-.ean re-ear.ch and action
 
I.taitilit\ e t t the orksh, -cinrtnar. the dcgrc tow%hich know kdgr ott tie winged
ofItie t 


",rthad b''n pu'hed te",,od ti'eet e.l il of S,.'riees. and the promise if
re"Ortcd hiii the Nilltla! Ac ni 

reC ,tiecd b,aii;s wilnk iprore it s ,he p, 'rs that f11llow action tali..L h% e conferene
'tlte 	 par 

, 	 .
 
'!.lrlalrtto 0 ltrnlLXthe '%ori. es i7',tl e o it.e \cadenl' ,all for u ,t tired Cffort 

,
\Ahat d .s lt ,tpR'ar else, hre in Ih, bitl huch should at hi lie gratitude fall wkholturlc itlnt i,, 
,;',ir:: tIci~ d it'ctlorisor, for rIIAkn: the i, 'ssIble. ittte ur :olleagucs for thie fintding so ablh-t, 	 i o, 

s-.tle . to I h- \' t.'i ndrL1,11 i v,,hose! : ,11O1d. !iatal ",up rt ii the.first I staincc madc tile ceting, 

r Fat,,l ,Id to the 	 i!opitable.a. r, ice, (ith '.i ..' ' {t 1 h t t to ti l' i ct11. 	 .c1ent., in l.roiis 

t' tlhese intlllnso wli 

!'a',t '.Rl L, irntiitert d \\ e! arc ,.xcralls th I so tttee. 

'llf- , I h, IlnP( \RR ,irt! Si \W *\ wkho :rat:l:icd conceptionll il \ngeFd
 

.oi 'r l \%at ratltul tlo hilippine .\d lwr\ Itor 

rt''( , ,'rr: .rr:: t .n iji e'.th. Pk lnm ( 11tir111Cte the Scerctariat. tli stitf of The Asia Foum Ili
ndailti n 
,ieII' A ra )i'th,,IssistaireofL i)r Jcph ( \ladanha. tirctor (General if P( \RR. )rlt iiIppIrt',.rd , 
I I) Irilon Ir l)rre.tirt F \R( . ir J .\rdre0',. the RCprcrtItali\e of Ihe ANia1 Ildairithe 
Phihire. ,adI)r F,,rrc oA m Director. Inticrriatmoria sn. P( ARR. for the iai'al. Projects I)i\ 

,titiable ,istsiaace bflorc ard duritig the iceilligs - and not the least. for aslurming the resjpmsihflit for 
Cdit1i1 and Publihing this oumic 
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Variation, Ecology and Cultural Practices 

of the Winged Bean 

7: V./A'hanI 

Variation in the 'tpged bean in relation to centrc of diversit. and ctire of origin i, discussed, and it is pointed out that 
Indonesian Archipelago and Papua New Guinea lighlands repreent lthe grratet disersit.,. The fragmentary inforinmation 
on ecological requirements and cultural practices Is retiencd. Potential areas of research are Indicated. 

INTRODUCTION 

In less than four years, the winged bean ?t oplho'arp.rs t'tragool otms IL.) DCi has travelled from 
almost complete obsLurity to much talked about crop almost all ,%er the World. Since the first pres release in 
1975 in the New York Times Mlrod.,. 1975). the winged bean has appeared in hundreds of newspapers ir. a 
variety of languages all oer the world. This probably I, a uniquL exanple of the way in which this tropical 
plant has caught the Imagination of the vorld looking foi the crop re'AuacCs to meet the global need for pro
tein nutrition. The primary reason behind the potential of this species stems from its extra-ordinary capacity 
to fix large amounts of nitrogen tMasefield. 19731 and its distribution in a variety of edible plant parts in the 
form of proteins. Its dry seed compare; fa',orabiy in protein content widh most high protein grain legumes in. 
cluding soyabean: the tubers contain 5 to 8 times greater protein than mait other tuber crops grown in the 
tropic; and the leaves are a good source of protein and Vitamin A and C (Claydon, 1975j. Its potential as oil 
,sed crop was recognizer as early as 1929 in the Philippine3 IAgcaoili. 1929. Its green pod iswidely used as 
vegetable in South and South East Asia and some parts of Africa. Flowers and ,oung leaves are edible and 
may be used in salads. It isgrown mainly for its tuberous roots in Burma and Papua New Guinea (Khan etal. 
1977; Thomson and Sawyer. 19141. The use of dry seed appears to be limited. In Indonesia, seeds are 
fermented to make tempeh iSastrapradja and Aminah.Lubis. 19751 and occasionally dry seeds may be 
prched or fried for consumption (Pursegolve, 1968; Khan et al. 1977). 

At present, the winged bean appears to be widely distributed throughout South and South East Asia, in
ciuding mainland China (see Pospisil ei a/. 197 1), Papua New Guinea, parts of Africa, the Caribbean. and in 
some Pacific Islands- In most of Asia. it isconsidered mainly as a backyard vegetable crop. It isonly in Papua 
New Guinea (Khan et aL 1977) and Burma (Thomson and Sawyer. 1914) that it isgrown as a field crop for 
tuber production. 

The origin of the winged bean is not clearly understood. Burkill (19061 believed it to have originated in 
Mauritius, Mad.-gascar or the East Coast of Africa. where the other remaining members of the genus 
Pxopitocarpusare. -o found IMasefield. 19731. On linguistic grounds, Burkill119061 believed that the species 
was brought to South East Asia during the 17th century and Poweli (1974) suggested that it may have 
reached Papua New Guinea at almost the same time. On the other hand, Ryan 11972) and Hymowitz and 
Bo)d 119771 suggested Papua New Guinea to be the center of origin in view of its antiquity and diversity in 
that area. The belief of Vavilnv 11951) that it originated in India was discounted by Hymowitz and Boyd 
11977). Khan 119761 claimed that Papua New Guinea may be the center of the greatest genetic diversity in 
the winged bean but did not believe that it originated there. However. he indic-:ed the pr. sibility of a longer 
history of winged bean in Papua New Guinea than that indicated by Powell (19741. 

[here are only two detailed reports of its cultivation in the literature (Pospisil et al. 1971; Khan et al. 
1977). The report from Burma. although considerably old, appears to still hold a, least in parts. Small pieces
of information are scattered throughout the literature. This review attempts to synthesize the current status 
of the knowledge available before the workshop. The use of new information to be presented during the 
workshop has. been intentionally avoided as far as possible. 

IPlant Patbologist, Department of Agriculture, South Perth, W. Australia. 
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4 The Winged ean 

ECOLOGY 

Itis commonly believed that the winged bean is a crop of the hot and humid tropics iPurscglove, 1968; 
Rachie and Roberts. 1974). Both these qualifications canhowever. be argued against. Masefield 119731 sug. 
gested a minimum rainfall for growing winged bean to be 152 cm but that it thrives in 250 cm or greater rain. 

fall conditions. This issupported by a report that it thrives in damper parts of India lAnonymousi. Rachie and 
Roberts (19741 considered that rain in excess of 1.500 mm is ne esary to perform "ell. Thomson and Sawyer 
119141 reported that in Burma. it is grown on rich soils under wet conditions in hills inged bean inIrrigating v. 
the plains appears to be a common practice in Burma. In the drier season of Papua. ,,,inged bean crop appears 
to grow normally under irrigated conditions. lI the highlands of Papua New Guinea lKhan et al, 1977), 
winged bean is normally grown in the drier parts of )ear which is in agreement with the recommendation of 

Purseg!ove (9681 to grow it in the drier season in Nigeria and I rinidad. 
Similarly, the range of temperature conditions also ,ary greatly. In Malasia and Papua New. Guinea. its 

cultivation extends from sea level to altitudes up to 1.800 m iMasefield. 1957; Khan t al. !9771. In Papua 
New Guinea. the highland areas appear to be the main vinged bean areas and a limited cultisation of this 
crop has also been reported in areas abo%e 2.400 m. In Asia. the winged bean appears to experience a wide 

yariets of temperature conditions. Howe'er. ,er) high temperatures of the sub tropical nud summer appear 

to be detrimental. 
fhe winged bean is basically a short da plant. Photoperiodic inhibition under long day conditions of 

sub-tropical India was recorded as early as 1906 by Burkill. In England, Masefield (19611 found both 

long day conditions in summer and lower leels of solar radiation in winter to be inhibitors of flowlering. 

Howcer. flowering in subtropical summer conditions is not altogether unknown. indicating that p'o.sibly a 

narrow range of sariation exists in the photoperiodic response. 
The winged bean appears to tolerate a variety of soil conditions. In Burma. loam) or ,,and) soils were 

considered essential (Thom,,onand Sawyer, 1914). In the highbnds of Papua New, Guinea, the range varies 

from peal soils of swamps in the valley to .eavier soils on the mountain ridges iKhan.et al. 19771 Howes er. 

there is almost unisersal agreement on the intolerance of this crop to water-logging Free soil drainage is 

essential (Burkill. 1906; Thomson and Saw)er. 1914: Rachie and Roberts. 19741 

There is no report on the tight requirements. although in view of its distrihution, it can be concluded that 

it tolerate- the heavy cloud coer conditions prevalent in the wel tropics Senanaake and Sumanasinghe 

(19761 hase experimentally shown that shading improses the ixxI length and consequentIl the number of 

seeds per pod. 
toFrom the fragmentary information, it can be safely concluded that the winged bean i'. ideally suited 

the equatorial climate. However. there is evidence of genetic variation in resiponse to environmental factors. 
inged bean outsideGreater understanding of this,re:3tionship will be needed to define the horizons for the w% 

the tropics. 

VARIATION 

Systematic attempts on collection and study of variation have been reported from Indonesia and Papua 

New Guinea (Sastrapradja and AminahLubis. 1975; Khan, 1975: Khan. 1976). Among qualitative 

characters, the basic pigmentation of the stem is purple and green with green being the most common iKhan. 

19761. The two basic flower colors in the PNG material were blue and purple with considerable variations in 

the color internsity. White flowers on plants bearing very pale blue Khan. 1976). White-flowered :;trains are, 

however, widely distributed throughout Southeast Aiia (Cobley, 1956; Herklots. 1972, Sastrapradja and 

1914!. There appears to be very little variation in flower sizeAminah-Lubis, 1975: 1Ihomson and Sawyer. 
(Sastrapradja and Aminah-Lubis, 19751. 

Variation in pod color appears to be limited in Southeast Asia. ranging mainly between pale green and 

green with rare purple coloration iSastrapradja and Aminah-Lubis, 1975). On the other hand, a greater diver

sity of pod color has been reported in Papua New Guinea. The basic background colois are green. pink. pale 

yellow and purple. In addition, variously colored wing and shade combinations have enabled the identifica

tion of 9 types IKhan, 1976). Pod shape as seen in cross section has been classified into rectangular, semi-flat 

and flat (Sastralradja and AminahLubis. 1975; Khan, 1976). Among flat pods, the position of suture can be 
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on the flat faces or tIe sides. Pod surface wa, cla,,sific:J as rough and smtwth IKhan. 197t lhe %%ings on pis 
ny be andulate. serrate or lobed tSastiapradja ard. Arnin.h Lub:i. 19751. 

Seed color may be white, cream. Nelloss, brown or black 'ihomchalt. 197h a & h).Pospisil. 1971 
Sastrapradja and \minah Luis. 1975* rhomson anJ Sasser. 19141 Khan i04701 reported ,ariations In 
markings on bron seeds ( homchalo, 1l979hai has reported dark green seed coo',, shich appears to be 
similar to th- ohise gv,:en recogmied b% the author Ili Papua Ne.. (iuninea. loseser. later studies in PN(y 
shos(ed that ohse '!reen Is a %arialto of hght brosn ,,eed caused h. certain enironmental conditions. 
Although seed] color has been fourrd to hasc high heritablt,, iKhan. ]97ro. en ironnental ,ariaton maN 
often be seen to affect seed color iKhan. 197o \,'ong Kai (hrh. 1975i Sastrapradja and Ammah Lubis 
09751 haae reported leaf shape a-. deltoid, ostd arid lnceolate 

Stulies Ill a ion oiI tLiliilat , e charat[ers basedJ ono , ide genetic base has e been repoted from the 
Papua Ness (iica i lable i, Khan. 197t1 1IF range m II.] Ler2th, number of seeds per is ariJ seed seaght 
repomrted from PN( appears to'include t in s haracters reported fror Sotheast .sia ieng Sin 
\\u. 1973. I hlillsoll and S 14. ( liorncha\l ),i,. ,tl tlle eception of Ilndonesi.a here extra9ar. . 1) 7 

ordiar long iodded sariz.-ties reasurwri up to 7f1 ctil hase.' t!csi reported iSaIar apra;tdi aid Aminah .Libs. 

ide gene p 
protein content rangve from 32 it) 391r,, 1Sastrdpradja and Aninrah luhi. I9751 
197s I lic oils relorted stud% oil protein conitnt haseld on a , 1 came frwni Indonesia ,, here tie 

lzle I. \ ariati(m in quantitative chiracter in t' g'irm- population ((it I-rmplam cnl ,ctioni). 

Original Poputation 
( hzrchr', Numbtr of Plant% (oeffirit of 

Studied Range Mean Variation 1%) 

Single teat are, .m:n: t37 I'9 4"') I 3 5 54 
keciltPool Lngth Cm' 541 5 S2t 4 2 2 30 
Ntirnt-r of .11td;I " t3 94 (123 27 
MeaW, sed Acight rivi 492 ,2 417 224 .(o 30) 
lwcd ,.l pe,,r plnm 

Stl:illg iprLCnitagc 
lyi 47t 

-
(I(, 724) 

9 5 
t -

41 
(Ito
t0 

83 
25 

1uter oeiM or plnt igl II 13 503 15 t 72 

*Onsl)m, r ,roucing plants Acre incJUdd in L~tonton of istl c.il 1ranier% 
"(crwlsnm diat s sad ion 121t.rc hr!s 

ihe 'A ied bean in Son theast Asia arid Papua Nc,.%(uinca iSastrapradja arid Aimiah Lub.. 1975: 
Khan. 197 0am. appears to be predomnrrantl% sclf potllirated. although bee s itation is conionl and a%tsen 
ilmited atouttl it out crnssirig has b.en reported iKhan t al. 197Xi 

Khar I 97oal cOlrinIh].red IiltatIol Isto bc thI maIn -timrce or ,ariation il PN(i. althougIUh recornibitiion 
%,as iot rI-'d ltl ( rietic sIt , 4t tU aIIta ,II chraIters 'tult as icld. ataptabiit%, and getietic structtire 

o ptopulatior hasc bien rcportcd frot the IN(j if:rskie and Khan. 1977. Khan and [rskine. 1978: Khan et
gil. l97T, 

It appe'ars that[ Indonia~ adhJ ap 'N , ( )tililca Iep estit tOle cncters of gcnetic disersit\. %%Itl the lat 
ter pe'rhap-, r t.e::n . iWe+."grcitest dhsersit+ I lic apua Ncs% (G lnreall glle lX)l hum er appears tidiffer 
irol the South \sian arhitiotn h% %s l ha1s itgl predollrll.itll short -xklded %arieties. tunique sariation it, 

oixt! color and al an,eice of sshite seeded s.aretIes Such differences rizs ha\e cssIlcd through Isolation oser 
a colsderahle tirme spanI It picture it ,ari.tisoi pre"ented abose is far front s:trrtplcte arid suJh broad con 
clusitris ma %arralt recoisidernation Mshen arialin in Asia becomles better knoss ri. 

(;IOU:NI) PREPARATION AND PLANTING 

A.s the plant i, marml. .rotsr as a back.,ard segetable in mnst of Asia. little has been reported on the 
plant.ng rmethods In Hurnia. 2 it 3 plosnrgs sere practised Cattle manure ",asadded, and in the plains the 
ground %,asdis ided in ridges spaced WOcm brad and 20 to 25 cm high Thomson and Saws'yer, 19141. In 
Papua New (uinea. land is dis :Jcd nmo chocolate block patterns, each block approimately 2.' m: in area 
and surrouqided b. drainage ditches 15 to 20 cm deep. 
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6 The Uin.ed Bun 

Sted germinalion is slow. Teng Sin Wu i1973) from Mala sasuggestcd scan uig or osernight sAaking 

to improve germination. This practice, hoseser. doe.' not appear to Ne widels adopted Steds are sown at 2 to 

3 cm depth in FPapua New Guinea and Pilippine., IKhan et al. 1977. Anon mous. 19701. and at a greater 

depth of 5 cm in Burma (l-hom,,on and Sa %'er. 1)14!. 
A sariet of plant spacing are eniplo.ed (lable 21 (enerall%.. crops for tubtr prodLction appear :o be 

11967-681 onplanted at cheer ,paciun, dwn tiov-- intended to produce 1xd,, The data of Po'.pill and Cern. 

plant spacing and .ield i. pre,.ented after further pro c,,sing in Fig I. As.no '.ignificance test can be applied, It 

isdifficult t interpret the r.ults at lo",e plant p)pulation. .,%eCer, a general trend of an increasing yield 

plants,pr ha '.wth t%%o special arrangeents 0.91 x0.1with higher plant populations is eident. At 17.921 

and 0.61 x0.91, the latter arrangement re.ulted InSt.uIaiitMl %eld dcclnc Plln poIpulation, in thi, report are 

subtantialh low,er than thtr.e .cn in farmer', field in Paura Nes' ( iumca. an! furthcr ejin In iell ma%h: an 

ticipl--d at plant populations ab)%e thirC CmIphO Cd In thI., Ce'CICnrlnt. I he r.,tef '1 1 %%Idepend on the5%Ig .. 

1970,plant population. In i, Philippine-,. 5 to o kg Ier ha rIconirncnJed .\:uniuv.nsn 

Table 2. Rieorted recommended plant spairng. for the "iigtd bean. 

Locution Spicing (cm.) 	 Author 

1honim and S ,Cr119141 

Plains 60 x 7 5 1i Thomson and Sa-A scr 11914i 
WO Pospisil e al (19711 

Burma - Ifll 	 7 515 

Ghara 
45 x 45 Wong Kai (hxi 19751MaLa stu 

75 x 2030 	 Rachic 119751Nigeria 

Papua New Guinea 840 	 Khan et 1f19771 
[ep Agr Comm . aguna. 119701Philippines 	 100 x 10 

200 x 100 [ep Agr Com Laguna. 119701 

Thailand - Young Pods 120 x O0 Chomchalo" 11976b, 
Seeds 60 Ox Chomchalo", I1970bi 
Tubers 7.5 15 Chomctulo%% 1976bi 
Coer Crop 100 x O0 Chomchalo%% 1197obi 

120 Macmillan 119481 
120 x 60 Puiwglose 119681 
50-75 x 45.60 Tindall (19681 

1300'
 

1200

1t 	 (0.9 x0.6m) 

t 

800 
1t 6 x0.9ml
 

700i 

I I 	 I 

10.000 	 20.000 30.000 

Plant% Per [lIctare 

Fig. I. Effect of plant spacing on .ieLd. 
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7 Variation.EW10'.o and Cultural Practice 

In the tropics., withadequate rainfall. !he winged bean can be sown an%time of the year. More common. 
Is. it issown1 at the beginning of the rains ,eason IHerkloLs. Thonon and Saw ser. 1914; Sastrapradja and 
Ammnah Luhi,. 1975: (homchalow. 1970a). In Nigeria. in Burmese plains, and m the Papua New (uinea 
highlands. so%ing isdone inJul%iRachie. 1974: Thomson and Sawyer. 1914; Khan tal. 19771. In the Papua 
New%Guinea highlands, drier season but with adequate rainfall is preferred IKhaln et al. .9771. Howeer. if 
the crop i,to be grow, n for dr%seeds. time of planting wi ll be of critical concern to allo, drier conditions dur
ing inaturtN. 

INTIERROPPIN(; AND (ROP ROTATION 

In Burma and Papua New (uinea. a gxo provrtion of the Ainged bean isgrown in pure stand (Thon 
son and Saser. 1914. Khan etal. I9771 thoescr. interplantint of winged Nean with maie and a ,arietl of 
other crops iscommon in tie highlands of Papua N-ew, (hn-la In Cshana Po,pisil et al. 1971i. it is rarely 
grow,n in pure stand and intercropping w%ithcereal is comniionls practi'.ed Ihere is little asailable informa. 
tnon on rotation In Papua New (iuilea. sweet Ixitato iwet seasoni - wing...d bean drN seasoni rotation is 
comimion. In Burnia. padd ,ned bean ,uglarcaric rotation %%as reported i-homison and Saw,}er. 19141. 

NODULATION AND PLANT NUTRITION 

The cornitnin blief that w.iged bean cn Succ.Nfillh tolerate pxr plant nutritional conditions is Iikels 
to hase little truth in it In Burnia. rich soils are preferred and cattle manure isadded (thomson and Sawyer. 
19141 In the PIapua New Chulea lighlands,. uinged bean isoften grow,, on recentl} cleared land IKhan el a!. 
1977) In SOutheCast Asia. as a h-lcksard plant it ma% exlrience a ,ariety of soil nutrition status. Plant nutri 
tional problen, were commonl "Cei the author under heasily leached conditions iilPort Moresby. 

The problen of nitrogen nutrition niaN. lhouweser. be of uncommon ccurrence as excellent nodulation 
appears to o.cur under a ,ariet of conditioi:s in the tropic, T'hotnson and Saw Ner, 1914- Wong Kai (hoo. 
1975. Khan et al. 1977. |ins. 197to It aplars to be capable of nOdxtlation bN strains of Rhizobiurn from 
nian% tropical legumes of the coiw va crssin(ulation niscellan. . Poor rodulation has. hoseer, been 
rel-mrted front Southern Nigeria eRachie and Roberts. 19741. Masefield 19571 demonstrated under Malaysian 
condition- that winged !)Call escelled all other grain legunles in Mth weight of n.adules and nodIule numbers 
Ilable 31 Nodule., of the wingcd bean nIuiN range in diameter to 12 mil *Jasefield. 9 II. Yield of fresh 
i:kIluls rC.r hectare "as, estimated to be 771) kg .Ma-eficl,I.19731 Thomson and Sass ,er (19141 reM)rted an 
ucreavs of 501% In the %eld of sugarcane. follow. wig a crop of w%inged bean in Burna. presumably, as a result 

of nitrigen enrichinient of the soil No such data i,a,,ailable to show if there is any effect of the winged bean 
oilucceeding seet potato crop in the PNG highlands 

lable 3. Nodulation in iariou%leumm of MalA.ia tllata from Ma,,efild. 1957). 

Mran frr~h' Mean number Me" 
%eight of of nodulem plant 

nodules per per "eight 
plant I ) plant ig. 

I tna un,itjoala 3 W01O00 
t1ha~edu ,0 93 113 00 -

•Irai ti hxPoia'at 1.03 39t 0 132.9 
1A,,,ph(A aq4x tr'raWttsuluhu, 21 :)5 441 2 -

(ilAttereax 3.29 25h 3 14t.7 
Pat in rh1i:u' 'rsu% 023 1.0 42.6 
PIsum Qt urn 0.03 16.I 7 3 
t'hawu aiireu 0.42 29.8 24.3 

(amaha e!aJdata-
IX,&'hf1 lahiahr 

001 
0.15 

7.2 
h.6 

32.9 
-

|'oa,d:eia suhterranea 0.13 14.17 87.6 

Result of the best %ample. 
2One s.ample onl. 
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8 The Iinged&Ban 

PLANT SUPPORT 

Plant supp )rt is nornia!ll pro%ided due to the tm ining habit of the plant. This practice is supported b%ex.
 
perimental evidence ",here a 23 to 2.5 fold increase rield
iiseed sas reported as a result of trellising in
 
Nigeria iRachie. 19741 In the dr, htsx under irrigated conditions, an esen greater Inrease
lands of the PN( 
of 4.6-fold IP < 0.001iIsas obtained IKhan and Blackburn. unpublished results) This increase in ,cild %%,as 
astocated ,,ith a greater nuniber of pki,, in the ,upporred treatment Signifi-antl. both the abose relxrts 
suggest an incrcasing r. Jins, to plant support %+ith decrea,ing %e le .e,Sinlar studies are not asailable 
on tuber .teld but the reT-port fror. tlurna i I hwi,,on and S.i.oer. 11,;41 sug:ets, that the harmful effect of 
niot suportin the tuber crop in (e phliN " either didn't OCcur or %%.aNr dcot nii.d 

A sariet. of plant supporth are '.',idcd in the back ard gardenir.e and oten.ithe ,ingdibean isallowed
 
it)trail ag;im,,t tic wsall itlerklo,. I 7 Stake' nade of local aailable materials are comHriol
•. .\1t1oi nisil 

used iK ban. ,t 1)77. I htinison arc' S.s 141 I 1 t ic hill, Burma. cds are often planted around
a. r. in 
tree stumps 1 honion and Sa,. er. I. 41 In tie I'N(,. takes of -pitpit- stems 6icct'h/rum spp.1 2 to 3 in
 
high .re used on plants intended to ir.,lice t,,beans In1tuber crop,. -,maller ,take-, I to 1.5 m are ernplo.ed
 
IKtIla t al. /977, 

Pruning of reproductio e part, to enc-,ragc tn r hornmation has onl been reported from the PN(, 
ikhan t al 197 7 1. U-losers Noung sb xts. . id p ,-,,are .rilodicalks remooved from plants cultivated for 
tubers A fe-%% tie Sonie Swutheast Asian and West Africanjxis are left to prmoc secd fo- t L\t pianting 
%arietiesproduce abundant tubers slithout an Irnining iRachc. 1974. \Vong Kai ( hop. 1975: 1honsolt and 
Saw, er, 1914. N\S. 19751 l;- highlands hae not beenocer, high tubel iid, siniilar to those in the PVNi 
reported an. shere I he data of %o,ug Kai ( hot)197SI from Nialasmi Jhoms, a morc than tmo-fold increase 
In tuber Nield from cro-,s gros I r crop-, grois n for dr In vie" df this. response tofor greetn po.s o. seed 
pruning in Southeast \iari drietie., ssdarats clos. emalnultion 

PES IS A". 1)1-IEAE 

Pospisil a l 19"I1- repo)rtCd that catcrpillars gras,-'pa., ,tnd spider mites are tie main pests in 
Ghana. In addition..'arzw t-;ta 'oetwti[q'nnhsl....pht\craccitor and ara ah, lad',bird hIA-'uep,.!aha 
unidentified leaf hase reported the iKhn. 7i, Ilie nernatodeminer been from I'N() 11) roott knot 

ctmtlit ,li tiamnaLe ,Khan 19771if'Ioidoi wz, rl (hitss mna caute xcerc in the PN( et at -\nl(Ing 
diseases, false rust .Ssnchs mwn idesp rea! and p tenI )1t/io(farpi iRaei( iatllinniiap"vars to be the iilst %%ss 
tiaill damaging iospisil tal. 1971: Sastapradja and ..\minah lubis. 197-. Khart e a/. 19771 leaf spot caus 
ed b, ('ercompra pwlphocarpi (I[t'1,t'eu.mNora pmslup (C rnc.(-,radrmatd) 1p11'ars to be the otherarpi -- . 
rtost wiidel. distributed disease torlaia and Roldan. 1%4. Khar. uin ibhhedl tither diseas pr bhbns iden 
tilied In the PN(i are p~vlderx mildess spp dis and little leafcaused h Frisptz' il:icc. I9 77;. collar rots. %% 
dvsease. 

IlARV |.'7-1N(G 

riv- time of haresting will deind on tie edible plant part desired. Green [xxls are normall! prodtuced at 
10 to 13 seeks after planting i'ong Kai (11o,. 1975: Khan et al. 1977. lindall. 1908: ( hoichalo, 1907)b; 
On the other hand. Teng Sir Wu 197 from Mala%sia reports that under fa, irable condition,,. Fxls niao be 
read% as carl%as o ,ecks Mawmun length of ix)tlIsreached in 14 to 21 das s ISCIILI.ake and Sumaisinighie. 

1976, Pospisil t al. 1971 Wong Kai ( lix, 119751 founed that 98', pods are s lthim%eeks afterproduced I1) 
the comnmencement of floering Itt Southeast Asia,. he:n to 2 5 grossn ilterklots. IH2".pods are picked %% i.'2 
(Anon)nious. 19701 to asoid stringiness and to oibtain xst flasor. In Ilte P%( i. podI ma be allo, cd to reach 
their full length, and as ihe flesh inside the rxxi and green seeds are sonsutied. stringiness i,tolerated. 

!n the PNCi higilands, tuber crops are reads for harsest in 4 to 5 nonths i han etal. 19771. shereas in 
Burma and Malay sia. it may take 7 to 8 nmonths ilhonison and Sasser. 1914. Wong Kat ( hoo. 19751. 
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Pospisil et al 119711 reported that tuber crop is read 2 months after fertilization. In Burnla on hard saik,
 
water was let on to facilitate the digging of tubers il homan ant Sa%% .er. I 141 Itis the belief that root
 
tubers can be partiall, stored in the ground iRachie and Roberts. i974).
 

Pod splitting and seed shattering is common in the winged bean and therefore, dr, rxxhs hae to be 
picked regubrl,. Wong Kai ( hoo 19751 repos'ted iltatharvesting of dr, pods was started after 19 seeks and
 
continued for 5 w4eeks to recoer 984, seeds. In the PN(. earlier maturing ,arieties ocur but erilod;c pick
 
Ing oer 3 to 4 ,,eeks is still required
 

YIEID 

Yield of green pxklN from month crop "~a,, to be 4.980 kg'ha iWong Kai 'hoo. 19751.a !;ix reported 

Burkill 0190m re[wrted tuber tiekls itnlurina rangiig front 4.S05 to 0t.037 kgjha and higher. depending upon
 
tiledistricts In the PNG highlan.. a OtalIpable, Ihtough a higher range of 5.533 to 11.754 kg/Ia has been
 
reported. In Mala sia. experimental root tuber .,telds aried ,it2.24c, kg/ha and 4.980 kg;ha from crop?, gros n
 
for dr, seed and green pod production. rL'p:ctis els
 

1 rom a rmodest experimnrtal sced ,old Of 57( kgha relrted b.Ppsilsl ,Ial119711. ield figures front
 
%kudel%different situation,, I the orld arc rios' 2.42o kg-ha front Nigeria Raclie. 19741. 2.200
(I asailahlo at 

kg.t fronm l'NG Khan and E~rskine. and 4.5)(1 ha fron iorig 19751.
In9S. ktg Mlaissa Kat Chou. 

(ielloi p \ en ironment studics i thelN( I shtmed es ironict to be the predolnlnant factor intfluencinig
 

ield. and ,cIonC110,of site and wmnieniein t tias e crucial in achesrig high %relds
 
No %icld thee .elds to bc attagonistic
figure,, are aajibe on floer and '.Oullg shoots ald .11 are likel. 


Itoseed proluction. it I,difficult to as,,es tIe total saml:e of the crop tile itpres: e figures on
Perhap, nmt 

oserall production are tlic from .Mala.NaI%ong Kai (ht . 19751 From the sanc crop 4.590 kg seed of drN
 
seed and 2.24o kg of fresih tuher., per hectare ere obtaincd.A.,suning 35% protein In seed and 8% in the
 
fresh tubers. this represents a per hectare protein tld of 1.780 kg. Protein ield from tie v.inged bean tuber
 
crop uif tie PN(I highlandsthas been reportCd to ecwel ti seseral folds the protein .teld front the traditional
 
stapl. crop.itie s%cet psitato tKhan et i/.19771
 

ECONOMICS AND NIARliETIN( 

It is safe to asume that tis crop does not enter into actie economy anywhere in the world. In Burma.
 
there is a liel, demland for roots and it is a trade connimodit, at tile
rural leel 1Ihomsoa and Sawer. 1914).
 
li the PNV,. cooked roots and green parts aae sold in tileocal market iKhan el al. 19771.
 

I he grss %alue of a oite hectare tuber crop n tie PN(I highlands has been refprted to ,ar, between 
VSS 1.3(11)to 4.0(1) IK han tral. 1977) (I le (tilter hand. -net- prifit fron: a similar crop in Burma w,,as 
reported to tbe( SSt iappro\itateli h% I homnson and Sas ,er !1)141, In vie%, of the time difference bet, een 
thewe to reports. it s:riotproper to mnke cwplr' m .(:o. seeds for planting appear to be in much de 
niand in most place, and Ina fetch a handsoe priotc 

C)NCI.USION 

"-he ilhoriliatlon rest essd here .hot ii pros :J the basis for planning a luture strateg',. losseser. it is 
tiastil', rinted out that at tilts stage (- rapid esttorn and deelopment of this species. it is necessar\ to take 
urgent steprs tI(,record the estinig practices and beliefs of the people s,[Io traditionall, grow, 4inged bean 
esen as a hacks ard or nolor crop I is' kind of Informatiot lacking from nmot of Asia. The report of Thomi,, 
son aLid Satd.%c Iestirg to Include modern dehlprnlenlts ucth s,ork nilay be ofsei 19141 fri tii lBurmta needs re, 
c niiderahlce aluIc in .vmrcngtthclng Our uuldersiandnti of the research needs for tie future. 

It isapparent that genotpc, \ spacing I,an area for ininiediate insestigation lhese esperiunents ma. 
also be etendcd to StUd% the interaction 4i gLidity,pe \spacing \ trellising %snot trellising. s ith a %tes of fur
tiler of grokin li ,'igd bean s itliout supfirt, at least as tuber cr;p There is ane\plortug the lp.sibilit the 
urgent need to ,ted, the soil nutritional requiretnnts arid these e\perirnetts rlia\ prssibl. be integrated \4 ith 
the long trni rotatiin trial, and %Nfil the field studies In nodlulatiom and nitrogen fisatioln I hese studies will 
need to tbdone it seseral ensironritents. and teatniens in each lotcation iia therefore %ars The area of 
consideranle significance t,,the establishment and earl gros th' lhere is a need to kno.s more abxout the 



;0 .." I miej &at 

gromth znd detilopment of a range of arieties oithtuber and non tuber formng- Studies in ',anation in 

flo' ering arc necc7-;ry to extend it,hor'.(n to the .,ubtroptcs and neditrranan summer condiiins Also. 

,f comiderable Interest.relationships bet',ent photoperiod nsmmltit and tuber Nield i,, 

n.%be comphcated b%the multiplcit! of the edible plant parts,Agronomic .,tud:e in the v inged rL-

and it',<r. The aim of tileexeriment na)and the antagomsm betsseen ,arious prxlucts ,uch as dr, ,eed 

thereiore needc.,reful defirntion, and in %iew of tILe i 19'51 rrhaps tie %in.g%%orkdone h%W':g Kai (hCho 

ed bea. riia be hXikCd t' either a,%egeth!e crop or dr ',eed rop A*sa evetabic it offcr. thet conmpatihilit 

of half grotn Ereen pxi remnil s oh the tuber gro th 

The %. lha, :rihcd i being relatis el free oi p.'t, i tRchieand Robt;r.. 19741.invtd tbea 11t.en bcen de 

lowe,,er. th,.-eprenx c ,, .lihne it exj xrlsnnnt.Ilk onit a larc .ale ',t'ges the potential threat of,u th.t 
not be feastpest and disease dam,.age Ninde.cd %er great !kt this staee,z itO limited %at iahiht, at land. I! ma, 

ilo:e~er. greater research into epideniolog) in relation tohle to control these calanitic., through breeding 

cultural practicrs including rotation, intercropping arid ,,lecting the groy ing season nvimtbe of Immediate ap 

plication. 
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Ethnobotany and Pant Geography 
of the Winged Bean 

A .r1L' Sirathern 

of the WIhhland region of 
Papaa New (inca. Mount Ilagen in the \vt-sttrn Ihli~nids Promincr and Pan-ia in the .*outhern iighlands. It draws on 
information from an earlitr paper b. the author 1l976 ar 2dds additiona fivlJ data. Thle main po'nt of the paper is to dravi 
attention to diffcritcV., in the imprtancre of [he Aiincd bean in the too arta%and to set k an explanaliinu for the difftrences. 
In Pania. gronh of the ,inicd isan lIafz,.n it continues to be A%tr)poPLar luXs-n and 

The paper considers smr asptct If Ihe cuI i' tin of I h e inI.d bean in Ito w1arat,- ;ta% 

i, on the dclin., Vh..rts in ,cunt 
cash crop. Acct', to marktt outle., cultural bl Lfs and practie%, aud tht actual utilizatin of the iiinacd bean plant are zl 
rvie-ed. 11 .t-: e.issi ati u, of %in,-dbcan .sirilii- in the tow' "trasare also eonsi .r-d. ["i the paDp.r pointsll*.%. 
brielhi.t the fact thal aaiabl ctide r.c suLe:st% that t. Panria art ismost lild. to hate nutritional protlems nd en. 
oiurazies sttrnsi o ufTictr, to Irmmi Ain,,d beans. 

INTRODUCICiON 

.\Lricultural I'intlits ..ork no at the 1 niscrs,, of PdrUa New (yunica during the 1970s realized the 
significance. for future nutritional po!icie,. of the establshed indi'enous crop known Awinged kean. 
F ,'ki '<drpit~uirr:'o",us. ..AnthrolhNsoi,sts. in their ,irn. had often ,riten bri.fis about this crop in the 

, , r'al " in ihcir tIch. are, wvr., ,Irk but, ithtr. perhap,, realiitng its 
nutLrI M ul0oinivi rlUncc as a .nuppicr of protein Ior [ipuatior armong , hornl the conumnipton (of meat is a 
lIuX r' rithcr hain an c crda.i specua:on. ]l- iuthtl-or' obsr,.ra lio,, and discussions of the crop have been 
made in two different parts of the Highlands region of Papua New (iuineWa: and the point of th,s paper in addi. 
non to presenting sonc information on cthnocla-Aification ani "ultiation practices, is to note the differert 
degree of elabhration in the use of the plant in these !%%o wilt toareas, correlating this difference the extent 
w,hich cLtitation of the plant is still popular or other,,,ie The iniplications for agiultural extension wori, 
are then l'riefl. Outlied 

he tmo areas are Mount tliagcn i the ,',,tcrn tighla nds Pro, ince and Paigia in the Southern 
HIighlands l-ield, ork in thec areas has been carried out. from time to time., since 1964. continuing up to 
1978 The mostintensi e s, ork has been done in Mount liagen. Ob,,rs arton, on the winged bean ha; e regret 
tably formed ofl., a er minor part of the research, which has today been concerned mostly with the 
anal .sis of scial structLure, leadership, and political and economic change An earlier article iA j. Strathern 
197w uninmaried information about the wiriged bean then aailable. The e-csent article repeats a part of 
that i-iforniation. btlLdrawv,, also Oi Md 1977 For teneral publications ol!onneslgations during December 
the two areas ,e A J Strat hem I ';"I. 1972 !he mlost reles ant points concerning ,t.ieiet, in these two areas 
arc that the people are in general ,,killed hort cllrtlists., growtig a widc ,ariet. of ,cgetabile crop, wi0',an 

accent (in the seet potato as a ,ial pe arid raiing considerable herds of pigs for slaughter on fC,,i, c (XcaSion, 

that the dis IIon of labor is priniaril% sexual and agreat deal of the dai, mundane labor-input into gardening 
arid the preparatuin of fi x l for consUnp ion falls upoin "nlen in their capacit. is vkocs, and mothers: and 
that the people are di, ided into a complex ,erics of groups. ideologicall% patrilineal. , ithin hich men act as 
the primar, landholderS and beletCen wliich e,,chAtgc,, of rox;, and resources. acti,ated through intermar 
riage, are of prine in plliortance 

MOUINT IIAGFN ARFA 

The Moun! tlagen area has a population of I(MOX). the majorit. of whom speak Melpa. or the related 

Temboka languac which prCdominate', ,cuh of Mount lagen township. hing ai the western end of the 
Wahgi Valley The two languages are chlssimnlar. and may indeed be classified as disergent dialects of a 
single language. and those who speak one are readily undernwtexl by the other. The modern township is at 

tproser of Antropoogy, tniersity Coline. London. 
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an altitude of c. 5.600' a.sI.., situated on the Ogelbeng Plain. which has expanses of rich brown soil. partially 
co,er d by growiths o fa!!ow trees and small remniants (f [rimry fore,,t. Sw't-,,.... wl- lying parts ar alo 
found, obscured b%d-nse stands of canegrass. The Nebiler Valle%, hich opens out to the southwest of the 
tot,ish'ip. contains rolling stretches Of %oiods and grassland descenJing to c 4.5M' a.s I at its southern end. 
where it meets the flow%(of the K iacel ri, er Fhe Kaugel rises t) the , est. at the much higher altitude of 
7.0(A" a s I. A 1hi the Tambul district \%ngCd beans are grown most exteilsc i the Ncbilser and in 
mediatcl around the tos nship throughout the ()gelbeng Plain. hut onte also finds patches of them right up to 

7000" the hhes: altitde of rcgtular culti.ation It is rec. "riiied b lipople in more mountainous tCrritor;", 
that the hoIme if the s,,InL'ed bean is the flatter \alle,. \%here soils are casil, workCd and the cIlimatC Is 
%%armner ProdUction of inged tbean has also UldoubtCd]\ been stinrulatcd in recent )car- b, thL cstbhsh 
men: of a town based market for th: Immediate Slie of ,egCtaC,S Mount tlagen. as an adiniltratie and 

minor indutrial centre. has gri-,,n rapidl, to accomm!ate a poptolation of 10).(000 people. mostl. in 
' dIEC1nus Pa[ 1uaNew, ( u!nean,s. and '.aIC' of fioJ are brik, the market op.ratng cser%day arid ,isitcd by 

pr,,,t'ger carring trucks from a radiu, of 20 or 3 miles eriund \Wingt.d beans and th.ir tuber, are regarded 
as lusurics b. fel Highlanders and are a t.cr. lvputar tcnn at thc main market, as wcil as at the subsidiar% 
markets hMiich Lup near to, goserniLent statlonls. churches, and conirmrcial plantaha,.e alo sprunir at places 
lions I he kno 

t 
cdgL that the,: clop can c nseicnltl , b.- marketcd is undoubtedl a stinulus to Its continued 

cultisatiol It is intercstin! to note that Its Sale. hke tIe ,aIle of the %'asthlk of ;egetable-, at these markets, is 
collducted b's woe.nln, vho thcreby gin a minor inme, hich Ihc\ iay, either retain for rurchases of store 
gF.!s or :ontrt iitc tow ;rds men's enterprises in cereinoal _exchalivc or in el. ile -urchases 

Mount aivien - as first dCiis cered and c\ lorcd y Fu,rolvans in the carly 1930, It therefore has now a 
rea'.inoably, hlng history of contact, has c\periencCd considerabl economic dcsclopment in terms of wage 
cl;o mritll on platiations and 'Of ItIdLtgCnoUs a'sed ciIlti\ ,:tiit' Of cotfe for cash. and fxvs,S a n.:twork of 
ro~ads linked to the main highways 

, 

PAN;IA AREA 

In the Pangia ara. wInch lie-s south of Mount lalibu some 90 miles from Mount Hagen. the history of con. 
tact is much shorter The Pangia station was opened only in 1902. and remains small, housing only those who 
work for the go.ernment There isa prison nearby, and stations of the Catholic. Lutheran. Bibs- nd Weslesan 
nions On Saturdass asmall market isheld near the l.al government buildings at the end of the station with 
most of the produc being carred in on foot Coffee growing and cattle schemes were begun in 1967 and now br
ing in income Rainfall here ismuch higher than in Hagen (up to 250" pa. as against c. 100" pal. so that both 
transport and garden work present more problems Since 1974 subsidiary markets have grown ip. as in Hagen. 
at subcentres of goernment ac, ity. and people mostly sell to others of their own area howeverthe numbers of 
external buyers are ",erv.small. It isevident that cash incomes in Pangta are smaller per annum than in Hagen. 
and there Is therefore less cash to spend on luxurs fixxi.s in the market. Winged beans are, however, an impor. 
tant traditional crop. utilized inexchanges, betwcen in laws. and simc such exclanges continue and are normal. 
ly upheld nowadays, one might hae expected that winged bean cultivation would continue to flounsh. but it 
d e-s not A closer examiration of culvation practic.s in the two areas will be necessary before it can be said 
whether this pattern of decl;ne inPangia. as against the crop's popularit) in Hagen. issimply a result of the less 
favourable economic situation in the former area 

CULTIVATION PRACTICES 

The outstanding feature of the wkinged bean plant is that it produces edible leaves, flowers, pods. and 
tubers, each part high in protein %alue.I lowever. if cultivators desire the tubers to form, they must pluck the 
flowers early so as to prevent the pds from forming. This is a standard practice with certain varieties in 

lagen As one informant i'ngka. a btg man or leaden put it: 
"When the wish to obtain the bean [x\Is ak/monet they take the dried bean seeds and 

plant them in the mixed %egetable gardens cut from ;,xly fallow qvanal When they want the 
tubers to dcxclop. they plant the Seeds in the ground use.td for sweet 'vtat(ks before digging up 
the ground and turning it continuously until it issoft Inoropul ropa morom to enable tubers 
grow in it. If they' ha.e planted it to obtain the pods. then they allow the flowers and the leaves 
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to remain, if thes %%ant to get the tuber-s, the" pluck off the floers arid leases at tiletop. allow 
ing ith, leas!'to reman Inthe rnrddle onls. It I.only ifv c take off th. flowmers t i onmhoi regularl, 
that the roots will grow larger, for if not. all the juice goes into tile[lms and forms the a-,noni: 
The roots "c call the at or ate, that is the /ui tuber itself. We ,-lant hen the fruit pmnianui is 

about to form and harsest it %lhen eat the pardaizis tin DXcemhbcr arid Januiarsi When %%ewe kk 

plant in the jxjn,:. -Acput the be.an seds In first, then the Other fiXks. aInd Il December %%eeat
 
the greens ani cucumir- and the j tare ready followrig that '
 

A middle-aged woman. anil',e. gae a parailel description hcr nother. wxas frot an area nearer to
 
Hagen town, %%,here the wii +gedbean isgrow%ri frcqtentls,. so that sh- had a vood knowNledge of it:
 

"We call th, gardea for ihee tubers the jut ra/a. \ke Imake itw,hien a swcct potato grden is
 
finished. 'l-n we .shakt. utithe earth and make itserN crunbl arid filhe wom
tx Onen do this 
wirk. aid Ihe nen digltrenchc,, o as to form tIhl e'd beds Jin thle ,'ine w as as is done forsswcc 
rpotato cults,aton. thc sced, W%'hen the plantsTheomlen then make th- holes and place ,ithe, 
begin to grow, women aga1n ask the men iocut stakes *ikijsi; for thcn ard the% dc so, placing 
ore stake In betwcn t.%oLit,. ,.o that each reaches for the ,take Ir] gro, s tip on1it. turning 
round the other. isssc ,isop ,.,: At1w,'sr An. 1%iid round like %am or winged bean tendrils.' or a 
husband anid sife p1,or %% tocether areho,argue hiut Nras We wait uil theleases are dr%ard tihe 
withered. then wc know, thai the tube'rs are read\ underneath the ground. SO the wonIen dig 
them up arid %%e st.ari ctxk thcrn iithe earth osens. and se distribute then amonlg ourselses 
and also take thi'rn to the market to gt nloelle+ ,t raAa wMhen\,emake tile the cicada 1011 
~ahl.iconles out into the s,eet potato gardens ilithe nornins to make his cries, arid %seplant 
it hen Ile cicaida retr s into Ile forest and sings further awa. fron ione " 

Ongia's account mfakes explicit the management of the plot itself to obtain its produce: Rambe's ismore 
explicit about the dis inioof labo&ur betsseen ien arid women. It is apparent that Is a s%omen's crop in a 
sense. because thes a etualls plant and hars est it But men are associated with the \ork and with cooking 
tubers or tile i the steam os ens, and %%hena distribution is made the. are tihe ones who tend formallybeans 
to hand out the tbundlsC Of tubers for each person. Neertheless. one frcquently hears of a vsoman that "she is 
cooking pat' irilM i that the .rop is i a sense hers. It \ill be rioted that the tubers are grown in soft 
ground a!o for ss cet p)tatoc.s, fc,,Ich ssonen ha\e the prime responsibility. As noted in an earlier article.Mu 
if a man other than a wNoman's husband helps her hy staking tip her plants, he expects to reccise aspecial por 
tion of the crop later ,A.J.Stra-,hern 1976:1461. More work of this kind is involed In valley areas. where the 
proportion of w'inged beans to other crops may approach the 115 figure suggested by Khan. Bolin and 
Stephemon 11977) At higher altitude, the proportion is likely to be 1/10 or less. and the crop takes longer to 
mature, as does the ssscet potato itelf. 

Practically ccrx ssoman in Kas-elka KAulrnnho. ,:,-e ihe author lies had planted pat in 1977. 
although Ramne complained that hers had not grown well. Nine ssomen, married to a father, two of his 
gro.nup sons, and a brother's son. had all planted together in a single sweet pottato garden site by a riser 
about half a nilc away front their home settlements. Rambe herself had planted (and already by Deccmbe.r 
25th harestedi along with fi\e other ,oririea at another ssell known garden site. At a further settlement nrine 
winen. again married either to a ,enior nan or to his sons. had also planted ogether in a single garden near 
to their consolidated settlements The practice of grouping plots together in this \way therefore appears to be 
standard, and is not doubt rilated !o perception of soil quality, arid pmsibly also to the practice of growing a 
stroin ,nielling pi, nt around the edges ill Order to keep axas 'snake,,' irew%ormn'caterpillarsl w,.hichit phl, Iss 

,11.a .litILk ,itd l Iprhc winged becin ItelfThis pest i more presalein in hills areas such Miwilmho occups 

SUPERSTITIONS AND TABOOS 

Weluc%%ed th theT i )! Il.cill ll ghIghincd realiatior that ;tcan he attected b%d-cae or b\ pes 

thit t b. 
when it isgrowing inor, indeed, should thie% enter a sseet potato or other vegetable gardeni. nor should ans one 
who hats recentl. had sexual intercoure be in contact wtth the plant. In both cases the 'smell' issaid to disturb 
the plant's growth. In Pangia there are parallel ideas, si.. that no-one weanng the ornaments or smelling of a 
paricular kind of decorating oil ivaslo should touch or go near the plant. and that anladverse effect also results 

and alo hothe elh,: jhb , Illl ,'hscd,tMards It Ihis,, rio nientrtanll wonian ,hould go near it 
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from the smell of soap and kerosine which people handle nowadays. The current use of the,e was in fact cited as 
j r %,hy do no cultivate winged bean in Pangia nowada,,, or -. do. it does not1n either peopl 'h% if tie 
flounsh Formerl. the rule against menstruating women applied in Pangia as it does in Hagen; arid peope were 
creful not to "ear bt /h oil except on sers%special occasions, for fear of upsetting the bean plant. Take note that. 
Mhile the hasic logic of idcas here is exactly t-,e ,ame in the two areas, in Hagen neverthel-,s. w here kerosine 
.rnd A.ap are in more common use than in Pangia. the logic has not been extended to these substances and also 
the cultlation of the plant has Increased rather than declined. 

Phrases in Melpa expressing failure of the crop in one wa.s or another are: pat r..owa roinba. pat mnAl 
.[ni rv, q pin jwn 'ttliu ,p rnorom = 'the tubers sill beom hlupV. tIe.hwill fork ou: in different direc 
tions and thcn ilie rot." Thits is said to be tihe effect sshich resul, from tLe preence of rnenstruating women. 
Ihe.. 'r,5ting btscing scen a.s a result of the "smcll ioloed, .Vdip Aarbnh ,n is another phrase, referring to adie 
b:ack effct iii the leases before the plant reaches inaturt. Khint ioimt zorn is the term for a disease whlitch 
eat, the lea ,cs. conmparing it to !cpros AKetnh Ai a dt,awihrm isapplied to a %erylare swollen tuber with 
a knotbbl kin this the. do not harestb.but coser it up anId lea e it. hoping that other tubers ssill grow large 
like h,,s but rot be dcfornied .de Aan pava Iv'n !s used when the crop i, gool. In addition to the taboos 
already mentioned. ss,-r ay note that no one who has been to a funeral should go into a bean garden, for if 
they did the plant ssould die also ipossihly some notion of a bad smell is also subliminally involved). There is 
ec e a moral piini inmne tatoo. ie. that if a thief steals the seeds I%.hich are kept in sections of bamhoo or 
sNrapped in cloth and stored in the thatch of house rooifsi. and plants them. they ssill not grow for him. 
((im erscly. a man wlo has stolen a pig and wishes to cook it will remove his own seeds and put them safely 
out of the ;,as. for his act of theft 5.WtlId otherssis offend the bansm tagain. b%the smell of stolen pork? and 
thes, ss(d not germinate later These last obsersations ssere nort as elaborate in Pangia as it is in Hagen. 

It isih same also ssith customs at the cooking of the tuber,. In ttagen such a cooking tends alssays to be 
crcenio[us iandcommunal, ssith much empha,,is on proper distribution, and it is clear that prxucing the 
tuers, rather than jus, the bean is a matter of some pride and concern. There are customs of setting up a lit
tle arrow to %%,.rdOff esll influetice from the tubetr Msule they cook, and of making sure to laugh and be 
merr% s hen the osen isopened. !,o that the skin will easily split away from the shite flesh beneath when peo 
pie eat them Ongka coafirmed that the purpe is to keep off spirits: "It is done against kun. kint kopakl. or 
v6hateser other *rubbish thing' mtel Aorpai mght come and smell the fragrance of the tubers cooking and so 
pres.ent them fron steaming ssell. People used to ,a%also they %%ere keeping av-a% the sky-man AKgtkung
,aAla " &,Im Is a males olent substance akin to %%ithchcraft which can fl through the air and attack people; 
Ait A lvkl appears to be a disease bearing substance, which can cause leprosy. In general, these taboos, just 
lii.e those surrounding the planting, management, and haresting of the crop. ,eem to stress its value. No 
such taboos are attached to the cu isation of tile staple sweet potato, other than the universal rule concern
ing menstruating women. In Pangia also. as noted in the 1976 article p. 1491 a special ritual ipe ture, was 
done to propitiate the ghost.s of pre jous gardeners and ask them to ble s the crop so that it would grow well. 

POPULARITY AND DECLINE IN C'LrIVATION 

In attempting to pinroint differences in the generally similar complexes of ideas and practices relating to 
winged beans in Hagen and Pangia. one difference appears to e significant. That is. in Pangia consumption 

,of the tubers .s not so important as it is in Hagen. There is a term for the tubers. A 1v9'r. and they are cer 
tainly eaten, but there is more emphasis on the bean pods, which are harvested in bundles and given to kinstoik 
and in laws. A '-mn who could prodLuce bundles of this kind regularly to give to her brother was 
know n as "big %% Aarno aroti. Such a gift would be reciprocated later ny durable wealth objects such asontan' 
shells, pigs., axes, and ndles of ash salt. It swould belong to the category known as lanizi ceremonial gifts of 
,egetable fixd. The lesser emphasis on the tubers goes. as would be expected, with a Ileser need to prepare 
the soil to a f:ne consistency The Wiind. nake fine garden beds for their sweet potato cultivation. construc
ting mtunds, of worked over soil in the fashion found also in Hagen and westwards among the Enga.They do 
not. htm eer. appear to alternate these beds with winged bean plantings as Hageners regularly do toka bsiJIva 
penditimn. as the phrase is in Melpai. Instead, the beans arz planted with mixed segetables in the lama ipe 

- pane in Melpa. In one such garden :nspected in 1974 the beans had not been systematicaliy staked as 
they imarably are in Hagen. and they had fallen and were trailing on the ground. Nor was the garden kept 
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weeded. Other plots were similarly small and not particularly well cared for. How could this be when the crop 
originally Id quite an honorable place? 

First. the lack of emphasis on tuber cultivation means that the crop does not have so many uses as in 
Hagen. Instead of communal cookings and distribution of the tubers, the;e issimply a process, at the end of 
the time ,Mhen the plant bears its ripe bean pods. of pulling up the roots and roasting casually what small 
tubers have developed. Similarly. there isno systenutic collection of leaves and flowers for consumption, so 
the plant Isleft to grow much by itself. Altogether. its cultisation is not so intensive or regimented as in 
Hagen. The Wini nowadays say they cannot undergo the bother of staking it. 

Statements of this latter kind should not immediately be taken at face value, however. In fact, there are 
othcr important crop., wshich the lViru h;a e aLso given up within the last fifteen years, since the government 
station %%asopened. and the. thenseles advance three reasons for this. First. th,,y say, the crops - varieties 
of taro and ),ams in the main - were produced partly for religious festivals, and as these have been forbidden 
by the missions.there isno point in continuing to grow the crops themselves. Second, they say, they have in 
any case had too much compul,,or% work for the government on road-construction, house-building, and field 
clearing for cattle schemes to concentrate properl, (n their gardens. This situation has eased somewhat since 
1975. Prior to that. the liru in fact seem to have experienced :n increasing recurrenc, of times of minor food 
shortage Itamnt han.ri inMelanesian Pidgin. especially in 1972, when severe frosts hit many parts of the 
Highlands and destro.ed man% gardens of swseet potatoes. Third. they add that when the missionaries came 
they preacled against the cultivation of numerous varieties of fxxd crops, arguing that ifpeople's minds were 
on these they would not think properly of God. Such an absurd extension of the ethics of religious abstinence 
into an area w%,hich issubject to periodic o%,erall f(x shortage and whose people need segetable proteins to 
supplement the small amounts of meat the% tend to o-3ain can scarcely be credited. love,,er, that this isin
deed what evangelists, in rather nisguidcd enthusiasm, did say, and that the people, interpreting their 
remarks as directions for new, ritual tabohs, literally did give tipcultivation of many of their valued plants: 
and that the decline of sNinged bean cultivation is to be traced partly to this cause also. The report of what 
esangelists apparentl, said in fact supplies the needed link betveen luxury crops and religious rituals 
previously established amion, Wiru. The-e rituals did not specifically and exclusively ,equire the cultivation 
of the crops For example, the latter could be cooked with pork at the cyclical pig-killing festivals which still 
survive in the area. stripped of most of their pagan religious ritual. Indeed. yams and taro are steam-cooked 
for pig.killings, as I have observed. But what ismeant by the Wirn in their association of crops and ritual is 
many things: that they were stimulated into production of fine crely, by ritual needs: that ssentially the 
ghosts had blessed their labour and the 'high spirits' such as -itmhuand -roa lpono had toncurred in this: 
and that if these blessings were removed and (od %%ere presented as an alternative source of power it was a 
matter of prudence to follow God. since his messengers appeared to be so powerful. 

REINTRODUCING TilE WINGED BEAN IN WIRU 

Clearly, the complex of suprxpsitions needs to be unravelled now.to the extent that it has led th Wiru 

mistakenly to abandon cultivation of valuable crops and to suffer a loIs of pride in themselves as well. It may 

be, of course, with the advent of coffee as a cash crop and the chance that some of the cattle schemes may be 

profitable, that the it m,could not now, be persuaded inany case to !ake up cultivation of the winged bean 

again. However, this cannot be known until the suggestion has been made to them, and at a time when the 
:n.vd to improve and strengthen subsistenceDepartment of Primary Industry isat last becoming aware of t 

agriculture throughout Papua New (juinea it would secm very opportune to have extension workers engaged 

on such a project. There will definitel%be resistance to overcome, since the Wiru see the earlier command to 

give up cultivation of their luxur%crops as having emanated from the authorities and the idea of such 

authorities changing their minds will be troublesome to them. Further. they alread) associate the agricultural 

officers with cash-cropping schemes, and so are likely to ask if some plan for marketing the beans or their 

tubers will be forthcoming: and to be pulzled if told this isnot so. Extension officers should therefore be 
problems and be %ersedin ways of urging the people to take note of their own nutritionalaware of these hkcl 

needs. A good wa) would be to begin by establishing what proportions of young children in the area are 

malnourished and to lead on in discussion from observations about how to improve the children's food in

take. In Hagen. the dark leaves of the winged bean are often mixed in and steam-cooked with other greens 

http:destro.ed
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and small pi."es of meat. T .iecould tv cc'oked also in the bannoo containers Mhich the linu use for the
s'ame p1rlo,t Indeed. on."+Oung IWin woman, who learned tile 11agen practices. ,aid she ,,ould know hm 
to pluck the lea,,", and eat then when she sas hungry. for thes I.%,ere so tas thc, re.emhle. in fact. %,ine
leases in their consistenc' and tanqi. Snidal pieces of advice Such as this could hielp R.ople to appreiate auntn 
the ,alue of the plat. and there is no reason %h% they .should nt u,, it once more in their laivi ecthLes. 
although mmo,ada'. there INa prefcrence ?Ior Introducing store brought fotI. such as fish aid rice, into ex 
chanlges of this kind Ihc poinit h.re I- that %kitle such mt rduced fm.s remain tairl, cheap theN do nlescr
thel',s. Cr.:t mIn'e and so llolc th.e Wi ina 1,rosing dcp.ndonc ol the outstde %'<orld. ,shereas ctLltis, a 
tiOT' and COnst;iptol of their os,,i, rsources ,sould nake them more trul%ilderIdei. 

t!IINOIBOIANA 

ldge Mu 

b% the elaNbration of ethnhoboianial 


Ihat there is a Indigenous basis of k nos g on hch culll"atiori can prteed is shown,1 quite chearl 
erm,, for th0- w',Md bean In Nth areas, he primar, reference for the" pe'oie classification of the smied hean in laven is Pt %selle't al 10751t Pusscii ,as a.s!NcJ in athering 

matrials for iht's rublication b% her c.oanthors. s s t insersit% stdeitsiih rc. front Ndika. MtOkel nd 
)i .rnka trib, ainony %%ich the pInt', .uls,.tio01 Is presahleit' o'sllt fhis %,ouldhelp to explaii the prolifera 
lon of toll'ct:d it, alb hor th.orlni, 4S f ircd N, aId '' at.l',,aiage of has ing a Cil 
!,horatonito this No rtt-prohletti. oses er. %%hatfor,rt reain What. p. is the: o.iaIl dhistribtijtiri of the,,
klrOd,,. ' 00 ITICII 0 more t ihii. h"" '%onietLl' Which tl , are planted itmrit otltn' \rc strli" t ;

"tahrion.ih" ,indi tither, ,utri~ed" I 
 lrnis 4 de.taile.d dCripion of e.achI t,.. I'o'II",(llVtiornlItiiOri Is ,.

,.c-'nt. and in:,!d pr' di's at::] bl ss fir praclical appr ciation 4"s hich sior.tie iii iro. ti r hati pitr ise, 

It d., niot hocr 
 .irnscr the" qestion of the .isir ln distribution oif knoss lede.
 

I 1h ahose rcm:ks V.i e b 1 ,riiurid h, the facl that iii the 
 hill% arc.i %shere I s.%irk. in [)i (tiunil

1ortii theO (4)4Le i. I'Lii. at .ilttt;Jd, abo.e i.0l0lt)' a 
 NI. the ritillinLe.r of t, iv recoeitl d falls coiside.ratls
 
shit of 4S An K'itl'c. LcisC (he 'ols litOO.riA [h~qj~i
irrtirrimir. 
 11i il~dAl Mof 11W.i;~ ,,Ijet1.',
S,'A/. prui :' hl. add d a fr:e.i i oin Ih-ee 

Kl,'p. tvlmsIioi aod mA!. used to ht planted h, the old people No,, ,nhalAxle and ,nwi. 
art. I t r es.',Seds %ere rhia tried from !he people rne.ar |lagri tinsii !,%/a ,mr h 

hheal i ,.cr s.',,,uis,,ed A.'t'I the oill :tir its hean aid p:,ds We use if for titers, alo. 
hit th., are !rg atd thin Aris,.rr.f!u it' gros like "%keel pot;Ita ,', dIO. it i1a gto J t e. 
,ad mwrir: ,, r,-u ii,! -%.J1 re'.l+ it A,,, ha, Nimillish tube-rs, hit It pts oit Man, Nan 
+;;X.S ". 

V, henr Rmn h.id limtu-d, hcr hustand. RonrdA. added a furthe.r set oi 'iat .mc 'mrl/A. ro-om'Ali. 
,d.'ii AIri ,11! r'W' .!ad .iMhr lIiddle !Le.d mall. llaiuk. if the. same v'tl.ritIcnt area. peacpiliasal
 
estra (in ,urothe.r iLa'i.~ttca', of 1.%es 
 acttiall% gr(inrig Ityethcer In1a sIngle kitchet jrarderi sere
 
-ather,.', '.,': i ,,a r,;A,, p ,' 'i:, rNA,',p in A]A qsuza i A i Mn, ,M.and ,:r, 'Al Tlis list. Coll -Ced in a
 
t tr.rl, on'e- ill" toNthe. ast i k trdmi"o territors . ciltlis 
 frtillhe.r o trOl a alsut illstratehes r'.I 


the' ;ci ot suh clistcatiri
-. 't d .l Iii a irthi.r plot m.arh er s.,rc fitriher t. p.s grois .listj for th ,i
tbean I rte,: umrr.: ,! AikruriiAl I h. pattern h:r- of cseral I., allmum' , rin %is toi'c ther ci tifi'rnlis oI
 
that tor other c.ro-
 tuch Is t.ri.ts.s .i [siattkes. arid sli raire hI .ere .ltItrl't elim.imtt theIN ito ila,1& ti 


il o'nitI1 sII Ial1.plos
 
l'oss.1 c..t al i 
 'r jirc thur thire rc %cti nmin termi for ci',ttrii'rrC rccinnited sarieti,. itilitldir 

irust if thu . 1isen a,(,i' I h,%tran tier or thre tir f 
Ilt I-1i sh tertlis such 

late the tst,, ' orsif clasifIc.atlio t ,h bt the \l Ir. 
is 's c' Ai :, .' ..\sur ii1lv that tin. pri. Cdttr. here iscorrect. and that ls., ls 

of classilica.tion it hlp.i . eactk61 corresp nd to the l rltsh Ntanic.al lcass!icatirn. tile existencei l 
nacies andI sub sartes Ina% be rcon /cd Pow,,ell's scheme could Itnus bh. repr.sented -is follows 

http:Ntanic.al
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Specisz Aklmng (beanMrPt (tuher)
 
Variety. Koip. Boron. Popai. Warnenga. Bonoing. Kaipa. Kuri.
 
Sub variety 	 For Koip.e.g., there are eleven subterms; 

for Boron two, for P-Fxi two; for Wanenga four. 
for Bonong six; for Kaipa two: for Kuri three. 

Boron did not appear in the author's list (although p-,rhaps it is another rendering of Ronong in fact). 

Others. do not appear in this list. Aihalkele may be very recent, which would explain its absence from 
Powell's lists. Koip = koep. and the name is appropriate, for Aoep also means 'eel'. The tubers of this ,arietN 

are long and thin. Koip ktng may refer to a dark purple celour of the bean similar to the plant de knovn as 
kung which isgrown to produce the colour for s kining'. omen's netbags and men's aprons. Koip kund means 
'red oip'. Aoip pa an appears to compare the bean's fxx1 to the pakan plant which has stiff, spiky leaes. 

Koip kel means *small koip simly. 'arnengauia may refer to the bean having a taste similar to that of the 

uiva or oya nut which is gathered in the Jimi Valley north of Dci Council. Amuong is also a term of classifica

tion for typs of yam and introduced Irish potat(x-s. and refers again to purp!e skin or purple flesh. Kuni'ni. a 

subariety term, may mean ',er, large', with a reference to the Httrp opsis eagle. %%hich is so big it is said to 

be able to attack and kill pig koi ndoa kungrui. Again. such metaphorical and connotational vaN s of identi

fying sub-%arieties are common in Melpa ethnobotany. 
For Pangia. R. Paia tis. 1970:21 gises a rather shorter list of t\ p.s recognized: kailanga. tipu.,kongoiph). 

kaire. akene. ,inbe'ert. omi%o.yaAo. aivaparo.i'ro and yoiii'a. Four of these. rnbe'ere, tipo. kailaon.a and 

/ongoi,, , are, he sa%%, the most commonly grown today. Akene. like .Melpa Aoep. is also the Wini term for 
'eel', so presuinabl% It is a long vanety: y-ako. which has white seeds, is ato the name of the white cockatoo 

bird; pero. with black arid brown seeds, seems to be named after a similarly dark-coloured decorating oil 

which is found in places seeping from the ground: and youvwa. with greenish seeds, is likened to akind of large 

snake (pythoni with greenish.]ellow markings. Another term is niripo). which is aso the name of a kind of 

vine which grows wild: and afurther Ionzaparo. Both of these terms, are used in appreciation when one sees a 

bundle of fine bean pods presented as Lw'!gi to a relative. Mr. Paia does not list sub-variety terms, nor can be 

added at the moment theugh this does not mean they are not in existence or did not exist. 

CONCLUSION 

More intensive work would be needed to judge the true copiousness of Wiru classifications, but it is ap

parent that the salient terms in lIiruare not so well-known or so further subdivided as in Melpa, aconclusion 

which fits also with present information on cultivation and harvesting practices. Paradoxically, it is the 

Pingia area which could most benefit from a revival of cultivation of winged beans, since food-shortages, in. 

a shortage of vegetable proteins along with a general shortage of calories, are more prevalent including 

Pangia than in Kagen. and the people are not likel. to have as good acecs to markets or to store goxs as the,
 

do in Hagen. at least for some %.earsto come
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The Winged Bean in the Context of Other
 
Underutilized Tropical Food Plants
 

K.0 Rachiel 

INTPODUCIION 

The narrow band of tropics spanning about 450 of latitude an6 centered on the equator represents an ex
ceptionally broad range of agricultural ecologies formed by an infinite combination of soil types, moisture 
availabilities and distributions, temperatures, elevations, humidities, air movement, proximity to physical 
land nasses of t-dics of water, topography, prevalence of pests and diseases and many other factors. The 
conditions are further complicated by human nceds. preferences and sheer numbers in the torrid zones 
estimated at 1.57 bil!ion people or about 39% of the wcrld total and growing at the rate of 2 to 3.5%/annum. 
A recent report iDecember 1977) on the vorld food situation shows the collective food deficit of developing 
mai ket economies IDME's) - the majority of which are situated in the tropics or sub-tropics - to be worsen
ing at a fast rate At projected rates of population growth rate and national production increases, the food 
deficit for DME's will rise from 37 million metric tons in 1975 (a comparatively good year) to 120 to 145 
million tons by 1990. 

In many areas multiple cropping isessential to provide e.ough food for the heavy population pressures. 
In such situations even a partial crop failure becomes a human dLsaster. Most obvious, and perhaps the major 
limiting factors, are heavy constant pressures by diseases and pests. These hazards are frequently aggravated 
by unreliable rainfall or floods; lack of improved technology; uravailability of agricultural chemicals and fer
tilizers: and generally poor management. Increasingly limited energy supplies impose even greater restraints 
on agrcultural productivity in the tropics, especially in drastically limiting the use of chemical fertilizers and 
plant protectants. 

On a world-wide basis plants contribute 70% of human protein n.eds while animals furnish about 30% 
JTahir, 1970). The primary sources of caloric energy and protein in developing tropical countries are cereals 
such as rice. maize, mille. and sorghum and starchy staples such as cassava, yam:; and plantain. The people in 
regions with semi-arid to subhumid climate 1e.g. northern Nigeria and India) rely primarily on cereals, with 
two-thirds of dietary calories derived from these sources. In contrast, populations located in the more humid 
tropics le.g. Uganda and eastern Nigeria) obtain 44 to 68% of their calories from starchy roots, tubers and 
plantains IStabuisvik. 1971: FAO, 1966). 

Indigenous Farrning Systems 
Despite overwhelming odds, peasant agriculture in the tropics has survived and even thrived but the 

cropping systems used are unfamiliar to temperate zone concepts of crop production. The farmer often 
utilizes extensive areas of land in slash and burn systems "hich recycle nutrients and aid in weed and pest 
control Several annual and perennial species are usually intermingled in the field and the farmer makes 
multiple uses of each, harvesting seeds, fruits, vegetables igreen seeds, pods and leaves), starchy roots or 
tubers, vegetable oil, herbs and spices, fuel, and structural materials from a single area. In many systems the 
perennial component such as oil palm, cacao, coffee. oi coconut remain in place, with food crops shifted or 
rotated to new areas. 

Subsistence farm operations in the tropics are usually highly labor intensive - the heaviest demand is 
for weeding - and are characterized by low levels of external inputs due to lack of credit, low profitability, 
unavailability of inputs and ignorance of improvements. Harvesting isdone by hand, one product at a time. 
Yields are generally low. In nny situat, tsthe cultivator is less concerned about crop yields per unit area 
than he is about productivity per man-year, since manpower, not land, isgenerally his first production con

' International Center for Tropical Agriculture, Call 
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straint. However. such intensive cropping is more productive per unit of land when all produce is considered 

thzn are many highly nechaneed monocre, s)stems. so that it ma.es "g.,od sensc- wh n arahke land is 
scarce. 

This kind of agriculture is often highly complex and sophisticated depending or the accumulatud 
,isdom of seeral lifetimes of careful obsersation handed down from father to son. While many remain open 

to the thoughtful and perceptise tropical agronomist. the hcedlcss tampering with an%part of thes.e sstenms 
can cause serious repercuss:ons. Encouraging a crop mo(rioulture may ncrease soi cro'.ion. nutrwent hj',s. and 
pest and disease incidence, all of Mhich ma. b: effectisci, buffered in comp!ex as,iatlon 

Normal peaiant culiation practice-, are cianging v ith increasing p)puilatiol prc,,sures on the land 'Fix 

immediate result is to bring more ,econdary lands into cultiation. Thtits reduces agricultural productis i%per 

farmer since more effort is rCqiired to produce the siine anount of food s,,hen the bush fallo peri( l is 

shortened and ,.Ns Sinc .ccundarv 1.ids are generall.%more fragil: in term'sproductie lands are cultisated 
of their susceptibilit. to erioin and lr, of fertiht, inplies anine-ti?:.atrm' atheir use accelerating :ii 

broad ,ense, leading to posert is s Iltuall.%most peaa,-its caughtfor the farmer and disruption of tocictc 

in this situation migrate to nietropoh slure, .abtx half of I ati America's pulattOrI Is urhaniedi. 

creating grase. if not insurniountablh. ,ocial and pslniical problems, 

PO.SIBIE STIRAEGIIS 

ine the stratcg, for optimi/ing product is it%should bL to sil and adsOcate crops and cropping 

practices les dependent on etcrnall. purcha,,,'d ,nput,, 'ntiall. this mean, reducing monoculturc. Lie 

emphasiuing cereal prtkluction. diocrsif.ing cro-s and incrca.rmg the uso o nutrogen fiing species. especiahl. 

the grain and forage !egumncs. Although escral species hase been dceloped and are m estenpse use 1iithe 
subhutnid to senii arid tropics. ,irtuall. no attention has reen gien to dentif, in., ealaatmg arid imnio rig 

thore species best adapted to the loss land tropics In the past. attempts hase en nide to introduce and 

adapt crops like so.,,eans. groun nuts. co,,ra,, and 1ha,e'olu ,bean, to the soil conditions and high 

huniditics of lowland tropical en,,iromnens These effforts hase met ssith some success. espccijallx .hen thc 

lesel of manacm:nt lmhgh and ther- are no restrctiou-,, n th use of soil amendments ilimeli plant nutrients 

and piant protection ch'mical, tos,,eser. in the ab-.ncc of an%of these inputs. prokuciis% ty,ofien reduced 

bel-;' the lesel of :coontic incentise. 
[hiit, strategy is not w.i:hout problems It imphcs major change-s in crops and cropping practices. lec:ling 

A.\t this ud 

preparation arid changing dietar% hal'its. A critical asect of the shift to starchy stapics 

ISthe need for greater care in nutritional supplementation. ie pro iding higher intakes of high protein fo,.A 

toether mo th richer sources of sil, be changed. but onl. slowl. 

nes, method, of f(xi, 

thinis and rnei::rals. l.ood nabts can 

Netd for Crop Research 
Increasing and ,tabilizing fooid Fr,.iicton under tie high stress conditions of the IloMand tropi s are 

It i sugge-ted ihal sOiutions mnaN be found through grea;ter emphas:s on cropparanltirt recarch probenLis 
dl er~catir., the Utlizatiolln (f more rtil, cereals Ill.e the milers f :ntpun [mrzrhoids. .'taatlaI,:a 

h'euvili tir(ianaand o her,i. grea:e; reliance oi mrore efficient root and tuber crop, and more intesise, 

usC Of tropical legumcs for f wdt. forage. cos er and in '111 )lcnrichnent Perhaps the iost urgenl and I)ten 

tiall%ressardimg actisit, the irnuledidate focusing of ;ttCniton on f(Xs leguelC'l, 


Morc Efficiet Fntr., Sources 
fhe production (fstar,:h. roo-it ard ;ubr cr,Tps :s inhervntly more efficient than the ItroJuticon of 

cereals, csp.ciall, in narginal land, andtor ;sith miniu al exterial input,, It iscstimated that. with rots anid 

tUbe'. !,t mso he,, time, more caloric energ, cat be,proLucd pier Unit Of land and time -- and %,ltllas, to 
on!, one third to ,ne h.lf the r'roduCtit co't of cereali It Is hereforc suggested that an increasing prolir 

lion of human cnre need, A,,ill N denrsed from', starchy, roXot. and tuber,, and a cereal tba,d dict "i ill be 

regarded as a lu,u,, %lkhiuh tt , niot unlikelx . if In !!arid Langladesh s%,ereini iomet from cereal based 

to rviit and tuber [d their fI'',d deficit rrohlscn, ceit',. fhe"' countrie, could stiS cnerg. into the 2 lst 

if I.68 .:al,r;e,. Or four fifths oIf daily requirement,, are dens cd from aisa. a ton of fresh imaterial 

,,ould sustain 2 3 per-s,ns for one year One tori of swoet v)tat(CK woul!d sustain 2 0 rons for one ,car 

under similar conditions. s,hue otne ton each of yams and t(olocasia spp.i will feed 2 i and I 6 per-ons ior one 
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year, respectively. Table I summarizes the ability of some'tropical crops to provide calories, by liiting the 
number of adults whose energy nit-edswould be met for one year by the production (near optimum yields 
utilized) from one hectare over one crop season. 

Table I. Se=rmar) of the abitil, of tropical crops to protide calories. 

Crop Yield (ToM Period !no.) Peroas suslminml 

C 60 1I 138 
S.,ect Pt)Iattx'5 55 5 110 
Maiie 10 4.5 59 
Rice 7 5 41 

All tropic.l roots and tubers grown in 1974 except Irish potatoes would have provided calories to 80% of 
dietar3 demand for approximately 590 million people, or 37% of the total population of the tropics 1FAO. 
19751. Global production of roots and tubers has increased sufficientlh over the past dozen )ears to provide 
primarv sustenance for more than half the annual population increase in the tropics. 

Supplementing Starch%Energ. Foods 
A 10 to 20% addition of pulses is usually adequate to balance the protein level of diets based on cereaL. 

Hoseer, !o balance protcins, vitamins and minerals in diets based on starchy root and tuber crops is more 
complex, requiring from 20 to 35% pulses if they are used as the major protein source. However, legume pro
tein isgenerall, deficient in b)th the sulfur amino acids and in I)sine. Such starchy staple/legume diets should 
thus include green leaves, fruits. ,egetablks and nuts to make up the deficiency in amino acids as well as 
,itamins and mnera!s. Flis has indeed been observed to occur in the more numid regions of West Africa. 
where diets are rich in gre-en leaves and vegetables gathered from the fields and forests fLuse and Okwuraiwe. 
19761. 

LEGUMFS IN THE TROPI{IS 

Legumes - both annuals and perennials - form a major component of cropping s3stems in the lowland 
tropic, of Asia. Africa and the America. Several species have unexplored potential for contributing both pro
tein and calories to the diets of humans and domes'ic aninias. Dry legume seeds are frequently the most prac
tical source of storable ard transportable protein in regions lacking refrigeration facilities. Their ability to 
grow vigorously in divere environments and especially on poor, nitrogen deficient soils ii particularly advan 
tageous In subistence agriculture. The consistently high ,ields of peanuts. the rap:d segetatie grosth of 
cowpcas and dr) beans, the extended reproductise period of viny species ;qam. lima and ,elhet beansi foragc 
coer potential of herbacous species Sr"losanrhe.N. Df ni(odium. Ct'trost'maand Ptuerar') and the per
sistcice of %%oJ3.perennials (such a,pigeon peas. Leuc'at'na and ..lcaciai offer complementary uscs in con 
plex farming s,stenis 

Food l.A1umes 
FhxxI legumes often hase a distinct advantage oer man, other cr,).in the simplhcit of their prepara

tion and in th' multiplicitt of their edible forms. Fender green shoots and leaes, unripe -%hole pods, green 
peas, and dry seeds are conmonl3 eaten. Sonic specKiS prTducC edible tuber, as sell. The nutritional ,aluc of 
most fxl legume, is particularly Important Insupplementing the- non cereal. low, protein, starchy staples of 
ian, tropical diets. Grain legume proteins are Lsually the least expensive protein source for both rural and 

urban populations in deceloping areas of the tropics (Rachie and Roberts. 1974). 
Six edible legume species are of prinmar3 Importance in the lowland tropics and are currently receiving at. 

tention in seeral national programs and at one or more of the International Agricultural Research ('enters. 
The. include the two industrial oil seed crops. ,o),beans and peanuts, as svell as cowpeas. pigeon peas. 
Phawolus beans and mung bears (IITA. 1974; 19751. 

Sceral of the 16 species of edible legumes have exceptional potential for contributing to basic food 
needs in the tropic-s. Unfortunately. they are hardly known outside of their presumed zones of adaptation. 
there is sery little information on their production and use and they have been almost totally neglected in im
provement. Some of these, besides winged beans, are very interesting and are briefly described below lRachie 
and Roberts. 1974; IIIA, 1974- 19751: 



Veltet bean tMucuna pririens ,ar. utdoi is grown for fox. forage and cover from the Western 

Hemisphere to Africa and Southern Asia It ma> have thc greatest immediate potential ill rspect to 

pr(ducing dr%seeds and segetahle matter The greatest range of genetic di,,er-it, has bseen ob.,cred 
- iti dr. seeds call be fermented within Indonesia. w,here it i, ued for food in certain area. 

.Isrtlus sp to prepare "ternpeh las in so bani 
Ins estigations at !1I.A. Nigeria iii IA. 1974) demonstrate the eCXc pti0nal seed ,,elling poten 

tial and absence of 'erious xsts and disascs Appajent!> :1he flowering prc,s results In a losser 

level of atortion than mnlin other grain legumes Ancncc of rxxi borers in Nigeria ma> be due In 

part to the hair> lcl',t Ipd surfaces The presence of 1 l)()PA in tht! secds has bee'n sho,%n to 
,

proside good protection against storage s,t'. a nh.jor constraint of grain cror in the lo, land 

tropics Ins estigitions ill logor 11asC also de.its, trated that some gcilotps can be exceptional> 

high in niethionme icmeeding I 55 of protel 
2 	 African Yan Bean. Ihis species iSph'eosh sIhl tt'i ,arikl should lot be conlfucd witlihI'e MeXican 

%am bean or -jicamaI"llzchirr/luzui t'riSI.an unrelied peClC', It is common] vrow n ill asscia 

tion %%thsanis ui '\-rc' spp I u!rii/ng thL same poles. trellises or stpprts Ik i,, gros n for its dr> 

seeds and edible tuber,, i13 to 15"N) prtein'l lhe seeds arc reputed to bie especall> delicious, prefer 

red 	 b expericrced consumers oser lIrost other food leIgumIes Includilng Copeis 

he sis are long. brittle and hard. fIxs,ibl, rendering them less %si lnerable to pod boring and 

stored gran pests ,both in the field and storage. The pos are normall, picked. bundled together and 

stored in the ceiling', of nAtIre huts where smoke from cooking tires helps preserse their qualit. 

The seeds are sinil. r in si/e anid shape,.ito cow peas. except for beng SOT.,hat more cylindrical arid 

haing a shin%>. wass testa Protei; esalIiations b> Prof. 1) Iulter at tie Vriserit%of Durham inl 

dicate that sone cultisars ma> hase usualls high hesels of methionine, exceeding 2% of crude pro 

tein 
3. 	 .Jack bean. There are twI) closels related species of jackts, ord bean. C. en i/ormrs and C ihldiata. 

Mich are soritlirles gro, n for ,egetate Igreen) [NIdsi. dr%secds. forage or coer oser a broad range 

(f ens ironrler.nts I he hush forms of C e'nifrns hav.e exceptional % elding poteri'wi. producing tip 

to 4.5(X) kg of dr' ,ceds per ha In fiae nottths at 111 A. Iowe. man% t.vps of this large seded crop 

lack pulatabiht> and require long cooking times %%ilh multiple changes of water. Methxls of 

preparation should help reduce or elitrnate certain indesirb substances including urease and the 
lectil. ( oncaain \ The jack bean is,elr broadl adapted and has an exceptiotal, high lesel of 
"'rustcit .\ r.lated s[X:CL" C Mariumnt. is sometimes planted on coastal regions to stabiIi, e sand 

dunes and %whcreit ISsubjected to brackish %%aterand a salt ,pra, It requires impro%emient especial 

1%ill se'ed qulim> an.] resistance io 5 irises Mhich somietines occur ii southern Nigeria. 

4 L.ima beans. I ro ,call. adapted lima b'anis ihawosulu hunatzusi maN hase been overlooked in so 
far as its poitential for the lowilld trorcs is concerned It Is %% raror although not extensimel>ldel n. 

in the more humid tr. p:cs of W%,est 	 It also has Lndetgoinie somle inprocAfrica and Iatin Anerica 

ment. although thil,, i almost ertrel> confined to temperate regions The lima bean cart be used 

both as a .- Len cgctablc and a, a dr, sced ipulkci.but tie latter is more ilpPOrrtalt In the deseloping 
tropics of . ft ci and the \mrica, ioth sin%aniLbush forms occur and N elds of dr%seeds can bet 

excepttonall% high. frCq nen>Ll exceediig 2.)(0I kg ha. %ith some strains reaching 4.00(1 kgtha tinder 

certain conditions in snall obsr.ai(on plots at IITA and at (l..\ I( olombial. (onmierciall, usable 

agronomic tNp are reaso;abl> well adsanced The crop is less susceptible to pests and diseases 

than cow%peas. IgCn J.is or so> beans ii A frica The major constraints appear to be improving the 

edible characteristics Of the drs seeds. ald controlling %rues and ncniatodcs Nesertheless. it ma> 

be one oif the domlllanlt specices Of pulse Il the lowlald 1lumi1ld tropics at present 

01her species. lhcre are other specie, of grain lgunnes hasing [ iential equallitg or esen ex 

ceeding tile olnes mnitioned tose Three possibilities na> be mentioned 

iai Rice txan iI "'ina mftsl'atai -a-small seedCd. (tLIIk grm g. semit sin> to erect annual that is 

sometime.cs use.d ill roltatiln %%itl rice 

ihi Mexican sam Nan i'echrrhi:u%t7tUs1 -- usCd primaril. if not exclusisel for tuber pr'oiuc 

tion i2" ton fresh Itubers per ha produccd at II1A in 1973. and tip to i)O 'oin ha in 6 mno wkhen ap 

propriatel, managed in Me ico and can be used fresh. in salads or in Chinese dishe., It contains 5 

to 11% protein oi a dr> eight basis 

http:sometime.cs


Ici Bambarra groundbean I o'and:eiasuhrerranea - is a sub hunid to snli arid crop. but may 
sumetirnes be planted toward ihe evi of the rain%sason in the rmore hunid regionm.where i flowers 
and rilpns during the dr, sea,,un. it Is fess disease problems and. , lith the abilit v)r;pen its highlN 
nutritious and palatable seed, undL! ground, escapes flowher and fruit pests so imnli-rtant in other 
grain legumes 
idi Cluster beAn r(,%m':puts rzta, ndhui -- a robust bush herb. to 2 to 3 in tall, matures ii 3 it) 
4 nionths, and i,except ioall. "elladapted to high tcnperaturc- and limitcd ,ater su ppl% It is a 
ugh %:eld.r and can INCuscd as ,egetabe. pulse. nmcillage, forage and green mlanurc 

Non-Food Iegunes 
Ssceral non foo1 legumies. both arinial and perenrnalk. tasc important ro!es In tropical farming sstcms
 

such as dustrial prtxIucts. ecgetabhI oils. luinber and iproducts, construction materals, fuel. pasture and
 
forage. cover and mulchwig and rimU nt rcnIclig and green nialrc
 

Tolerance to Strrss. Some tspec:,es haC unu1aIl feature., (fadapiatioii to drought. alkahllr'osalinit.
 
aCiJIt.. dLJIII I tilicit. hlghl t stoill aid etirenics of moisture and temiprature, Aiong the
 
most recent findirgs are gento ts of seral spcie, and g %nra
stilt :xc."-iorl tolerancc to Io%pi|,high
 
altiil ti l dt ratio of 'S! /,,siah, ,rnmt. ('0ntr, W'n.i arid (;ilictria
iIke ccrtain s',cc,,ws l,,'irt:oIum. 


i(l-\I. I,"'i (O)thor speci, like .| her ,mere and perennial .Ilrhtscan io!erate high %ater tables or
 
tohOig fir comparatI ,cl estn&de! pertikis
 

)r%Sason Forawt'. A major problerit for gra/ing a1ilnials, iInth tropi,: is adequate balanccd nutrition 
dur;ng thc dr% sac herbage. the major coil-ierit of patures. drics disn iand the Protein Ilesel(ira,,s, 
droi,- from to 9 it o2 to 3percent or colsirbl belo,, Icthe mllitttetiat c l rctltini! ii animal 

, ,
%,.clll losses sirietm 511 k. or more illa sC ,s:ori ()ie sothlion I, to gros separate paddikks of %,,odJ 

forage legumec,s like '1 m i'ui, to prlo id ncedcd protein arld allo, , rutrln.-n.ts to digest the high4Ct: e'p/;al 
cellulose gra.se ()ttr s,,(xl sipmie presenilt tsed ilI this ssa include .:t.( PmT)SI[PI\. (;i rulwda. (alarms 
ancltI JCII so,, surses the (errado of Brail indicate that a,much asldrtllt. recent in1 SIastrlah, 
Ol1Fr.cnt of cattle gra/ing in1the drs season is doneton shrubs arid trees 

utlmiug legum,:s to-reccL [plant rntrints 
tronm tle a and otlhcr eenicrits from dcelr ,ol la', r,--and mMake theIl aalal to associated arid seqLlCn 
tial croips 0It lrse green nrantruig is sldels practlcd in wmie areas, but oth-r apjhilcations ;e not been 
SidelS studied f'or eslaipe. lilthus: of vreintnal lLcume coser and a,associated crop-,mla} de,,rse further 

sted', - prtlicUlarl, in remote ar,'os. In "fragile" and for small hollders where other options and externall
purchased inputs are not a.ailablc 

Some pr.liiiirlar obserati nls ollassociatlions l annual fco.d crop,, Vith two contrasting perennial 

legulmes ha.e2bcn sarted at ( I-AI In 1,7, lhce include experimnts on associations of maiie and leu 
,',' and mai e t.-Irachs il'ahratai. and representing ts, 

Nutrient recicing. An interesting pi ,sihlt%i,, " -- nitrogen 

th perennial lpeanuts o prototpe legunies a shrub 
b trc and al hcrbacetou lss gros. trg "turf fo,-mer" In hoth combinations, the lCgunC %%asestablished first. 
dind thelLn it was cither slashed back or controlled %%lith cultisatiorl arid clnrilcals to reduce comnpetitton with 
the o ung r.llilt I idea ,Wuld be to Iaset ligtJle dtA ni"[rrnaentl} to prtect the soil. ticreases in 

filtrattion. hiw er sturface teiiperature,. re2duce ssccd grolh alid rec.clc tnutrients During the mae2 season 
the slashed fol iagc coppicel Ould be., left oil the ground allo tig leaching to carr. nutrient,, to the naie. In 
otiwer scasois the lCglillCs co uld b, utltll/e2d for forage. suppirt for clinbing cropl- isooi perenriIalsi. con 
structiot IICterial, ard fuel (IA. 11)7 I7)>' 

1s-,tablhinhlg the legUrllcs reLulired 4 to , mrlthis. but other species iia. be quicker than perennial 
peantt, Sarmphrig of the slashed I em aerian foliage 2 m tghi filir i()tnrithis after plantirg indicated that up to 
I -2. 13. and 99(kg ha of N P K Could be rcecled at the highest seding rate of 40.000 plants.ha. In the case 
if perennial peanut. the nutrient les els were lowcr at about 22. 3,and 17 kg'ha of N PK. but about 2 to 3 

cuttiL-, could be obtained dUrig the actire growing period for maiii The conipetitise effects (if the two 
leg uries rreasovabl%controlledi on maie in the highl. fertile soils of CIAT Palnira appeared to run 10 to 15 
Iprcent Ihiu, eer, these studics need to be run on deplated soils oer a reasoable period of time. 
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CONCLUSIONS
 

The human nicds, broad range of growing conditions and major hazards 	prevalent in the lowland 

tropics preclude the possibility of relying on any single species of foo crop for extensive cultivation. Not only 

will it be essential to have man), variants of the same species, it will e equally important to offer a broad 

diversity of widely adapted, hazard-resistant, and multipurpose species for these regions. Moreoer. future 

research must show how several diff-ren secies can be intercropped in various combination. of puts, 

cereals, oihseds, fibers and industrial crofts to maximize productiv-ty wh,1e minimizing the d.e:sastatioi of 

pests, diseases, and other hazards. 
Selection of some promising tropical 'egumes for intensified inproement should reccie a hi l:r tzIel 

of priority than at present. lioe,,er, the inclusion of additional species need not multirl' prl r;r it l, 

teams of scientists for each crop. Experience in tropical AfriLa and the Americas suggests that ,:%eral pets 

and disea,.s are either ery similar or identical for this group of cropi. Therefore. intitutmn,1 . hlit' 

scientists having competence in plant -athology. entomology, geretic.Tbeeding. phs:ooe;g.
 

microbiolog, and biochemistry can often cope with seel species simultanec;usly. Ecn the initial
 

of germplasm and mounting of plant exploration projects vsuuld be vasteful if only a singtle speci-:.i , ck'
 

sidered. This doLs not impl, that responsibility for seseral additional species can e add.'d directl (0 :.:
 

programs without augmentation of support. but that future investment in broadening of rceearch acti', te,
 

would be more efficient in building on strength. Nevertheless, crop improsernent must .x: dicrsif-x,, v. il
 

multiple centers involved in regions of greatest potential and interest - particularly in the: lo.. land irep':s')f
 

the 	Americas, Africa and Asia.
 
It isboth surprising and encouraging that -,econdar%'" pulses like lima. .elsci. s, ngedI. ru•c .tr,,. k 

and ground beans have been shown to have reasonably high productivitics, without need for suhstantial 

management inputs. This suggests that comparativel, modest investments on improvement could [. off 

handsomely and quickly. Some local and regional agencies may well decide that mounting improsen'mrt ef. 

forts on some of these promising species isrelevant to national interests. Since minor species tend to tee quick 

1Ylost with the adoption and expansion of more sophisticated farming systems, there isan urgent need to 
an activity requiring international support andsystematically collect and maintain indigenous germplasm. 

coordination. 
The second and largely neglected research area requiring immediate attention is that of designing pro

ductise and conenient c'opping associations and sequences which can be utilized as components of in 

dividualized farming systems. This research requires integration of several agricultural disciplines to assure 

consideration of the several factors insoled ii, genetic improvement for mixed cropping. It also requires 

recognizing the validit,-' of cropping systems comprise of complex communities of plants, each occup ,ing a 

specific microecology and serving an important purpose for the farmer and his family. This approach may be 
under the high hazard conditions of subsistene. peasantthe only practical means of stabilizing productivi, 

agriculture. 
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The Genetics of Winged Bean 
IV.Erskine' 

The inhertnce and use of qualitatlie character. in eludduding both the populatdon strnwture and the breeding syrAem
 
of winged bean are dzscribed. An aaJ. sisof adaptation of thir. genotypei grown Infive
diverse environments within Papua
 
New Guinea isthen reported. Thi isfollowed b%siudie on the inheritance of grain )tied in a ieen parent diallel crov!.. he
 
re-uls -)f
the aboae experimunts are then discus.ed in relation to future i'inged bean Improvement through plant breeding. 

INTROI)UCION 

rhe winged bean oifophtwcarpui iD C a chnil-ing perennial lgum,,t * the subt'traoolohusd. is, 

fann!%, Padihonoideae of 1cguninosae It has considerable ptential in the humid tropics to combat protein
 
malnutrition owing to the hig'h protein content of its edile parts fleases. tiosers. green pxIs and -,ceds. ripe
 
seeds and tRuN.rS A res,:e of the nutrtional aluc cf the s.inied bean can be found in Cla. don (19751.
 

.\n understanding of the breeding s.i
ster and the inheritance of ield and related characters of winged 
bean is es,,ential for the pLanning of a succ..,ful p!l.t breeding programnuie to niprose ieldv There is. 
blos e%er. a lack of publishcd information on inged bean genetic-, because of the crop's pre\ ious obscurity. 
tience this paper attempts to ,,ummnaric reles ant ssork currentis under%%a, at the inisersity of Papua New 
(iunca. \fter a brief tasrooniic sirse. a !cscriptuon is gis.en (,inthe inheritance and use of qualitative 
character, in et:cidating bhoth the populat in stcture and breeding s stern of the, crop. An anal. as of adap 
tation of thirt, g-not.', gros%inin fi e di% erse ens ironm ents is then described Thi, is followed by studies on 
the inheritance of grain , ld in an eight parent diallel cry.. The results of these e.perinients are then discuss 
cd in relation to futu'e ,,llgCd bearln Improcnient through plant breeding. 

Tle cultiat.,l ,ilged be-an is gros n throughout South-East As;a. the Indian subcontinent, parts of 
0ceana and Africa. and nom alsA in the Ness \%,.orld. not n in the wild state. but garden escapesIt is, kios 
hase been reported i, the Philippines. Hurmna and Indonesia I.Agcaoih. 1929 Burkill. 1906. Clavdon Pers 
coni. IlS% ins for P w'rrain,)l¢'ohiu%include [hcho\ tte'raiv:ofolobl I-tlor terai onlohi, K untietlon L.. 
and I,,u% quadranzuurPi Runih. Recent c .tologcal inestigations quoted in Khan 119761 has cconfirmed 
Tiuer d91 'T51result that the chromo,,ome number of winged bean ts n 9. in preference to n - 13 as de
,,,ribelt Raminrei !)1L No further cstoloical w,'ork has ben reported (in!he ,lnged be-an A kar~otvpe 
anal,,:, should be the next step in this area of -,tuds, 

Ihe genus P'uqII1oarp1,s Necker has been arious% '.aid to contain four i.Mafield. 1973). fise 
PiirsCglose. I ,lQ0. about si\ ,t.hnii1 t and [30d. 197 7) and ten ,pecies i( illett t al.. 97 1. DrI owecser 
H \erdcourt of the Ro.,al Botanic (;ardens at Kess. . ho iscu:rentl. res iing the genus. belies cs there are ac 
tuall% nine siecic-s of Iophtop:oarpus-The t,so species of PIquhtharpus mn.t similar to wxingcd bean are P jalusrris I)e, and P cand',n 
iri':I.Verde [he f ,riter nam. ssas tintil recentls,, used as a blanket descripton for ' )Ih Specics. Hosteer P 

Nwaiu~tr; %%ith short t,ractioles is rcstricted to lie North and Wet part of A'rica. ule tP%(anden%is found 
throughout tropical Aflrica irld Madagacar 1\ erdL,,urt. I96bI. P canrdn has bexen used a,a coSer crop 
under rubber i Ind(inesia Saleh. I ' iand isalo fouid in South Amuerica. Sonic African \Csstigat'ons into 
the ,ll1;,satd s,.!need be'an als) erroncou],l referred to P1 trac:,n hu%as P alusitrro Ccrny er al. 1971. 
(ern ard .\dd .IQ7) Thus s not c:e.r to \s htch currcnt,pecies the chrmonome cou nts for P ahustr 
in Ill. Frahmnlsheld. 0). n -- i . Nlit-ge, I ;01) reter ('hrojnom!e1,, wutls oti the I:ess slecies should be 
undertaken to clarf., the situation Hoth P pclutrs and P scandens hase edible pxxls and appeai resistant to 
both .at . trnjrp'y,phtNarptiRac.i (aurann and (C'rcotprapsphocart)iYen.. tso of the major fungal 
di..ascs of %%ingedbean in Papua New%(Juinca If field resistance to the-,e tso diweae, is not found ,ttnhin the 
cultivated Aazc bean it rccessar to attempt to transfer resistance from the s;ild ,x.cles to Ptee ma.' h.e 
ttraiyt~tTthUs 

Agriculture -acuhi. PA. Box 4820. t nier,,iti 0! Ppua New Guinea, Papua New Gu.nCa. 
Prt.-nt Addrr-c: Department of Applied Biologb. L nitermit. of (-ambridge. (ambridge. I.K. 
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To this end crossing between P tetragonolobus and P. wandemi has been attempted at the University of 
Papua New Guinea, but s,) far without success. Using P tetragonolobusas the female parent. 142 flowers 
were emasculated by the technique of Erskine and Bala 19761 and rxpc!i.-ated by P wandens All of these 
aborted later. 

The other species in the genus hase only been found in Africa. Pophocarpus grandi/lorns Wilczek is 
found in Uganda. Zaire and Fthiopia in upland bshland, forest and grassland at 1800-2100 m. aboe sea 
level iGillet et al,. 19711 Al-Iphjidarpts lancilf)liu_%Harms grows in swampy grasslands and forest edges at 
1.100.2.500 m absc sea levcl and has Len reported from Uganda. Kenya. Tan,'anta. Nigeria. Zaire. Zambia 
and Malaki (jilk'tt et al. 19711 P. lukalite'nsis iDe Wild.i Wilczek iSn. l'i~nopsv Ikaljetri%De Wildl i,. 
known in Zaire iWilcck. 1954 and in %%etgrasslands in Zambia Masefield. 19611. P Iecornti Tisserarit and 
P ohiasi Tisserant arc Nttli found in Central .\frican Republic. with the former alo found in Zaire afd tile 
latter in S.Sudan tVcrdcourt. per-, corinm i. The ninth member of the genus, P monoph. Ius Hlarm,, ha.s aso 
been reported from Studan and the Ior. Coast lVerdcourt. pers coni 

GENETICS OF QUALITATIVE C'IARACERS 

[-Xtenssic %ariatlon anong b.oth qualitatise and quanitatisc :Iiaractcr, ha, tccn ,,bcrscd in Partia 
New (iumcan collections of invged bean showing that Papua N-s ( itica I, a center oi dicrsit for the 

t crop iKhan. 17oi. Ouahitati'e ,ariaton %%asreportcd for characters like lt1. tlo cr and r"tl color and al o 
jx,, shape The gernetic basis of fisc of these character ddfererILc, '-ka then in%.stigtcd tii tvo cro.ws. 

File fi',c charac',cr pairs for stern. cal%x and pt)d co!our. and IN-,! ,. and specking were all found to be 
controlled b, single gene differences I here was complete dorni ariL* ,,r urple incr green for all the colour 
characters. and complete doirnancet of rectangular oscr flat pods I rikiuc and Khan. 1977). 

Aniong thes haractcrs. ,tern color is particularlv important a, a ii r ic marker since it is visible at the 
,eedling stage and aio cLontrollCd b%a singh gone. Marker gens su,:h a, ,icii color are useful in the |den 
tifiCaton t,4 ,netic,, and naldscrterit sclf ivllinations follI.Inng hibrdi/lIlon.Jhe%can beIuse to moniltor 
the extent of natural cr,,s p0llinatil and ,ar,au:on thin % i gcd N..een populations In addition, if seedling 
markers are found cli cl% inked to other desirable adult qtua!ivatnue irait like niale sterility or resistance to 
sOmne pest, screening could be done at tie seedlinu stage? arid tu, tc rcatl, facilitated. 

Significant linkage bess.en stel and calsx color %%as fIund in tlc coupling phase iP = 0.13. S.D. 
0.61. and betwCtcn p xl wing color and xd ,,[,ckiv in the repulin phase iP = 0.27. S.D. -- 0.031. The 
presence of this linkage shuIis that an increased number of pr,,cn %%ill hasa tobe raised to break tile linkage 
and find desirable recombinant plants if selection fIor a p.rntcu!ar jsxi color is mooted. 

PERCENTAGE OF [O( POI.YMORPIII( IN iAN) RACE COI.LECTIONS 

With tdis Iiforniation on the inheritan;tLC Of quahtiatelC character,, it as then possible to examine the 
variation within land race collections i ssneCd b anI it shd lighlt on land race population structure. Anal ss 
of data on 14 .amples (of s invcd bear kindl ,upplidc b, I )r Khan sho,,scd that the mean percentage of loci 
polymorphic for the four lci %I,,tm -1 1ug ,ster. ;.XI .' t:,or. IlN Isccking anid l'xd shape s,as 80 4% iTable 

I I Ilhs ,arton sas tIstcrn farlic toled In a 'a Iriple iid duC to diffCrences tweletCCn lines that later 
bred true for the characters eamined ()ls , l.i shsd5 (Iif ,irNgle :1runs segrCegatlon In the progeny arid 
hence aix LdCrl:C of hetcroi,_,oot Thu,, i didual lad rate , i sisted largely of different true 
breeding lines. althoiigh a los) but ,ignificant !es el of hctcroi.,gi , i, s.t,sibserscd firstl% froni progeny 
segregation arid secondl , thc ius,ots. inc ariaton iintioed in Khlanil (07Cu. 

Iurtier inforniation inn inged bean land race population structure can be earned fromr the analssis of 
quantitatis e characters, and a partition of varaton between and within land raccs hzas been mnade for the 

three characters tunic to fosser. ,,Jhlength and aserage seed siue. lhis ainilysis showed that land races col 
lectLd ILs than a rile apart often differ corsiderabl .' There was also significant variation between families 
within land race collcctions Addilionally sonic land races. particularl. samples I arid 3. contained niore 

variabilit. than other, Trablc I I This partition of betsscen and within land races %ariation is useful in plan 
ning the collection of , iriged bean gcrmplasn for corier\ ation Since aquantiltatis e estniatc of variation be 
tween collecting sites anti %,ithin sites tuasailable. it is possible to calculate the optinium allocation of 
re urces for collection beivcen and sithin sites. Winged bean collections in Papua New (uinea ,hould be 
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made at as many sites as possible collecting a single pod from 30 to 40 different plants within a site. A 
clustered sampling system should be used to decide on sites for sampling within the target area IKhan, Er
skine and Kesav.:n. in preparation). 

Table I. Pres-nce of zlhrlic pol.imorphism and pttctmtage of loci pol.morphic in fourteen land race collection. 

Colltdi jn Stem Pod Pod Pod '" loci 
number colour specking wing colour shape polimorphic 

1 .. 00
 
2 .100
 
3 " I00
 
4 1I00
 
5" 100
 
6 " 75 
7 iSO 
8 	 ° 75 
9 0 • 75 

10 " 75 
II 
 • 	 75 
12 
 1100
 
13 
 50 
14 • • 
 50 

Mcan % 80.4 
*Prewence of allelic polimorphism 

TIHE MEASUREMENT OF NATURAL CROSS POLLINATION 

The winged bean isclcistoinlous and largel. .elf jxfllinating since anthesis Xcur- prior to Power open
in, ti-rkine and W-ala. 19T0 Self tllination. the rmuost intensi,,e form of inbreeding. rapidly leads t9 
homozguooit lHos e,:r.c%tdence from the pre% ous section of a los Icel of hetero/.,gosit, suggested that 
some cro-, ip4)lination nust be occuring It ;was then necc,,ar. to quantif. the extent of tNS crr,,s villination. 
Accordingly. ef.priments using the Seedling marker sten co!or to measure cryss pollination were grown in 
four en'ironments The progcen% from green stemmed plants. gros n in alternate rows to purple stemmed 
plin 	ts. %%cre Scored for :r(Y,po]lination 

Results from the ev'.,erirncnt sho, that cr(,,,pilination xaried fromt 0 to 7(% lfable 2i. Carrnter bees. 
.. 


a;,(' Rits i %%i.\]tu ria crc obh,cr ed %isiting flos%crs am! -yovre rcS,nsibl, for the considerable .ate of out 
crossing at the (rop Garden inlthe 'sct seaon oif 1977 

The salues for crOSS rollinatilon na. be under estimates because the cxe",rinintls neasured crosing be
 
is, not
cun 	ro ,,and Iscs.Ceen single adjacent Flarts In addition, the ts genotpjx utilied had different 
floss er lor, bluC and purplei and [,ce flmer coN r prcfercnc. ina% -,,ibl% to a bias of cr(rsshase led 

;"dlliiation to%%ard one color
 

Ihis lescl of natural ,'f
tllination has Implications for the maintcnanrc of sarictal puril. (ontinual 
rogtjlli of off t ps ntust tXpractised ii pure hics Also. ssh,.reer neccsSar%, cr(N%pllnation between 
breeding lines can be a.oidcd h%the usc of(either zolat:on or i,ScticiCe to dIcourace bee rvolination. 

GENEII(S OF QUANTITATIVF (IIARAUUFERS 

Quantitatise characters Show contintiou, ,ariation ..\nd. unlike qlihtaus-, characters. phenotype. can 
no! be classified into discrete classes Addilionall,. the differences N'tscen an. t"o genot,,vs for a quan
titatise character i,, the same in different .nstironne.ntsnot ah%%a%,s This problem Isparticularl. acute in 'Aing
ed bean, which iscultisated in Papua Ness (hirica from sea leel tipto 2200 m iKhan tal. 1977, The im. 
portance of genott.pen',ronnent interaction in this broad area of adaptation ",;s then inestigated to 
enable the formtulation of an efficient i'reeding plan iKhan and Lrsikme. 17Si 

lirief,,. the genot. pic, en, ironmental and genot. r environment ,ariances of grain acIld and .eld com. 
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Table 2. Natual arom possntio in four endronr et 

Natural cros 

Emironment znd location Altitude above sea kel pollination 
(m.) between genotypes

(FO) 

Port Moresb) Id,,season. 
1976) 9025S. 148 08'E. 50 0.3+0.2& 

Port Morrsb) oct season. 
7.6+0.91977) 50 

Kuk - behhil19761 
5O47"S. 144 20"E 1500 0.3+0.3 

1500 0Kuk Aai:hout be'hie 
2 Stardard error indicates tse variation incross pollination berween rows. 

ponents ,,cre calculated for 30 genmtypes in fi,.e di,,erc enironmen's. A maximum grain yield of 2200 kg/ha 
was recorded. (enotpic 'ariance contributed only 0.3% to oerall ,ariation. while environmental variance 

contributed 69.9% A s:gnficant genot. cenironment interaction variance for grain yield was adequately 
explained b% joint regression anal.sis Correlation studies emphasized the imp)rtance of testing in both 
highland and lowland environments in Papua New Guinea. Variation in grain yield was largely due to fluc 
tuations in pod number. AIso. both grain .ield and pod number show,ed strong negativc genetic correlations 
with seed number per x-,d. xd length.seed weight and 

A wid" range of genotpic ,ariation for quantitati%e characters has now been reported for winged bean 
tKhan. 1976. This genetic 'ariation can now be exploited through plant breeding Accordingly. a crossing 
program was initiated to complete a 7 x 7 diallel cross without reciprxals The parent comprised 5 high 
yielding lin-s front within Papua New Guinea. one line front Indonesia I1UPS 133) and asingle piant selection 

UPS 132) for a Nigerian accession iTptl) l):allel Fseeds togethei with parents .,ere grown out in ,et 
season I 70 1977 in a randomized block design with three replications For each population. there %'erefl.e 
ndi',idualls staked and randornized plants per replicate. Plant means w,.ithin replicate%%,%ere used for diallel 

anal.sis as in Mather and J:nks 119711 Although measurements were made on man. character,. grain %reld 
alone ,ill be discussed in detail 

I here were highl%significant differences betw,reen populatnons for grain yield. which aeraged 61.5 g per 
plant. The highest .ieldimg parent liPS 1221 ga'e 69 g per plant, while the best F family (UPS 132 x 1331 
yielded 108 g per plant The experiment has planted at 20.000 plant.sha and the highest recorded mean yield 

is thus equivalent to 2.016 kg.'ha. 
There was evidence of considerable positivc heterosis oer the midparent ntean in F, families, and 

heterorsti a,,eraged 36.2 " 57%. Among yield components. only rxl number exhibited significant heterosis. 
thus causing the heterosis for yield It is expected that much of this heterosis will disappear in succeeding 
generations. 

Both additive a.il, dominance effLcts were highly significant for grain .icld Among dominance effects 

unidirectional dominance was significant and manifested as positive hetresis. while specific combining abili
ty was also significant. 

GENERAL. DISCUSSION 

A sound knowledge of the breeding s)stern and population structure of winged bean is a prerequisite to 
crop improvement through plant breeding. The results of the partition of quantitative characters between 
and within collection sites showed striking geographic differLnces between winged bean land races. This 
mosaic pattern of variation between land races is apparent often over distances of less than a kilometer. in 
dicating the low level or lack of gene interchange between adjacent populations. 

Within populations there was significant variation between familis for both quantitative and qualitative 

characters. The latter was charactenzed as percentage of r)l.morphic loci. There was also evidence of %-aria. 
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ton v,',ithin f'ilie. re'ulttng from cor,,s pollination. Measurements of cro,,pllination %ariedfrom 0 to 7.6% 
, hikc progen. ,.gregaton and n. uic , arialn ion.,e Khan 197N Indicated the presence of heteroi". Lut,% 
Stilhin fall:,h"e I;t-pulation structure and brecdmg "'. (teInf,% arc thIu,+t%1p,-al Of nbrecduilgw iIgCd be.'an 


plants ith a ilo. le'. l tit crO , polhnation -\llard t' d. 191)SI
 
%%,ilth thi', Information wec kan now rationalh cl osC the nitit appropriaitc brccding ecthtod for .I nllt.d 

b-an ( la",IC.tl brcedwItI Inethik.' that h.C p',01 d ,ucC,!fil fotr ,mnlar self poIlulnatCd ,[. cc',, IinClIdC pure 
ltle 'election. ti'', 'le.ctiuri. anl h hr.,iiatiot with the s'crLm g vencratimis handled b ct her edivrec. 
hulk or -. ao'}s ine!hkIA,' loe.e. recent d',ce' Iln ,he." bredicLng If cow[,ei, d -gtil a .similar. ',nh 

breedng ,',sILI. hI",%c rc',ulted frtm teli it il, r In .rn 1h,
'ect i iht , 1'['l]atin breed itg IAno tou N. 1)7 51 
IXpIulation aIpproach alw ', Iereatlk incrC.asd rcea s,,rtnientc'l indl transfct of vC'ncs ' .)r thIt-,clasical inii.'ht,, 
MalaIL stcrilit. di, .c-icrcdb, ev o nih plantm t iI ttge of grow, ih.wja. ,crcerneinIl lioi a Lite p iJdg 
%hnii nornm ,l terTile p .l1t C % l'en cnilt !e'!.cs At this 1in1e. howc'.er.Ili 't strile: Or jofcrtilh,elhl( 
plIants are .,isil rcolni,,'atle h% their lush grk-'ni le',c, iRacllhi e t al, ]r5- A simltr sarch should he 

tiitllled Ill wncd bel, ed hor p!.unt ,upport stakllk %kii,ithiuh the throuitl williiit the number olf plants, 

\nothcr iit=xj!ro. u,:le 'i male stcrilit, or completc stcrlit I, Iii thc area o: tubcr 'rchictuin Recet 
Awi. has ,h iw,. that t1beriiti is c 'otilcdi '.iiced 'eami t,% rcprc,, ict',c pruitig the p'eri.oic 

tto '.,.+rs ,id [X X!, ,I, il,!. '-:r, " pi-,ilq ttici.' 1! I L,'[1r It i,.i be1% to titlii,t( e a nc mechnism ctther
 
;', e' terlit'. r: ip te c ,t:rilIt . i prittI thte ltit a;'tIllttIIIic h , titt 1 ttLxri[ ion
11c.1Ilrail m .'rl Ihc us. 

' ,terilit' I ! t " tt, (lt1ii1 or,, r,. !i' r' tII be. tbi with11 ', 'Ct.itl', c t I'," t :ecrop either tlirotlcl l tI 
ittit le'k" 

I l a ,!1,,t;. ! I, , Ich brccdItI ni I 1!,,.! :,Ild tr.aegic, pplteanle mi1 %% ric:d batiw. let us turn t 
tenthi1t' t, t0 dtl. ! te ll tipr '. e T wthin [al'u.! New,,, ( ilinle ()t it the ,ix xt[erimnt, nileasurlng 
ted o ,!itcherein wi i'c. %e!dcd In ece' o! o lh 1.a o dr\ seed! I hc problttm is ttis not Om. nie ttW 

!'In'rit,!',,but J1l41 ,. itetCnt', r.c.hIn the . ton ha tia rk Ilh rc arc two v.a ot tackli g this pro 

" .t! :.:,,! "i.t t I eLed b IaI :.. tiri colcern', thc c'ro% o cn' irtneltit I he e'.. rirotimientil 
, o.rti rain %eld ,.iItt -11";, itO l mtajor fac t ettcilg grainC! tor 11! crall ,ari.i lad , I, Ithe I ilit 

,:".}llhis -'i't", that we," i.k .. e.ytate kw l ede ol the .ata.iltion Of thec:rip which emi lronietal 
t'.! .lin. It'l. it itti 'e,tilt fhe ';'p III term, ot itt ure. ttl,!rture a tidoill I% e Ix hti', i nuore 

i1! Ur %w 'ie' llecdliltc ;1 
%] e ,e,, d .ip . h ,," d Isthbilh/att, ir'ul', s th lectiit itl \krtie,, a l ditnghti.i arc Iith hut 

stalehirn ertririihe %Ihe, idalptattotn exhinei'o%%el a vcetiwt\,. ' iriatice o! less IlltIltt 
h. !iir the limit1c '! ', ttr -,' .lkii aii ltil the: 'ii c lt.,es, In additiii. the c(irrelattiti aial 's 

' ,It,',, l tIt;:e"p ,di!'I ce ,t' p' , , b+ ital. i dittcrctit il hilghland lld I,'', land cti, irit ittie . ',itm e there 
S' '.itil'".e. i,! c A,ii t+eitc rnarLc Ill ti ct to r ils Ot cmrtititnts It i,,.lb'eilh. it i .,rrclAtii l Ricrhi 


t}: .i !I:.it t','. beeite, pri raiii'i ii .lti tiilC mother tforh
'.itr. ' ttel I,, Ie",els and h altitudc,
 
.;, iic ii i ren-e emC1%dr. Cillh. ! IICrC', itcrc , c Liot't., l i aric tIus i1diti1
I l iri'tt'nitl 

:iil '. c r -. ij il .l l 1r.., i :' I'.I" fc.asile il run ic pr imrati ittcl,.irp, tir!ti \elg trials 
, tti:, th ii i,! ill! , l , ,t,! nhtti,: In earl' gteraiti , lticr hibridiiittwn Mt i little seed i, 

l ll t,it. tel tnt!,, te best ,l[,ill;t (t re',xiar,', wtild ildude, tl'ttig i tIwlolilC irtliteiti tie 
,, la.,! i'1"! the il1' t' rth r t it eith r '.w hiieil.m d i, two ltw latid ,:tc", 

Priw t, Ifth: reult, de',-,lrbf d i thi, pil-'r tterc h.id ht-, i to ,i ti pt ito C'lo0Ui lt L IeCeLcdlcr\,it% oif 

-%need be<it thru ch rtv,!, .it.! ' ciIt,,i, t i i t, ,,rk:tit,,it dI't Itl c t ros,' ic pro rt!i a e"reics.ril 
IC'.er, ,i il ti r)i tt cl€.i lt\ ,'ll, I hu,l c. tt,c 14 1lit tr tti metnir\ llttirc ti the c\ idc .icc 

.e rPt I. ; ] ,.! , w ,% It Lraii bse i n I ciititi ll b titil, ie i %,te'%cr. ru ll-d hr,itll tu e .%i,, l wast titlld t, 
!',I!lll ill Id it j !d '.h I sn l,+ rll ' ctIc , ,iild \t inic resist )list:' h) ,'c'l: I it hk.'t%,%,c'c laim i t", ruai tc c\ 

IX'L ted 
\ lthiu lhll i..ni ' *. rttrcl itt t! e er'cth if grani le l!. recinil w irk lilt, sh(wn lihe lfch of 

:it r, 1pis Al-d ihe .0(1l iit ci tl , he cirr'lareen i'x xl, (1 !le 11- , ,nl ,lb' I , i tlitIlltll(tt i lt \lonMid t t crteelt 
Itll htwM ttC scgc le" ,it:,! !r' seed ! l ill be: t(1itcrcst sitLch it w%ill deter.ttintle ,kttcthi r ,.'le'tit t r grlan 

cld w%Ill,l't irlh rc,tt,c ' c-ri I-,roe % i,Ll,, 

I hic efects I tir teldac ,t,,arcit i ,it'C the 1nChe: %ldihgforuittattc %i, hietermis Ili I Ixirent 
SutLh htch.rtiii i,, cirrtilk' t,'! e lhi iteili ltim otiter cruils lliwccr. ilt winglld l ti It exploitation of 
helerris i ll titit t% slcts i tacilittiti cr5, pollinationi such a,, 11iale areIc' until lis, , sicrilot aailable 
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ii %ld.ILI cOr ltonenhI%n altna.ate',,e approch to breedIng for increa,,cd grain %1Cld 1 lindirect -,electIon % 


[he success of th, ntethodl rCquirc, the tlchd to
Lointpolent to N, ,trongl% and rxrtteIl, correlated !tld. 

%hithoutniqati'e corrclation\, t othcr %teld colnl"nctts. id to ha.i,a higher heritabilit, [he oll% yield 

1-,xl a htocr her;tlIhtnuntr. ho%,cwr it havcOmil,-Onenit Vhich Isconstel,[ti6% correlated itgrain oeld I,, 
It isaklo nceaticl, correlated to other %oldcot1Ilonenitand is more time coumnng to luelitlre thain %ld 

to "sliged b<an impro,,cient ii%.a lllIne IsHence 	 indirect ,election for tCld it c.mtHIS vnot jpprip'ie 

Papua Nc% (uinea. 

A(*KNO\k I.II)GENIENIS 

The author %.ishes to thank Dr. T.N Khan for making his data available for analysis and Dr. V. 
Kesavan for helpful discusion. 
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Indonesian Cultivars of the Winged Bean 
S.Sastrapradjal 

INTRODUcITION 

The food kgumes aailable in Indonesia are of ,eeralspecies. Among those species. peanuu, soybeans 

and green gram represent the major food legumes because the%are cultivated in a much larger sca- than the 

rest of the species Winged bean. on tile cortrar. isLlassified as one of the minor food legumes, due to the fact 

that it is less important ecllomicall%. 
In ternis of subsistence airiculiure, the %%inged bean has a better role. It isoften planted in home garden 

, iags. anong other economic plants such as fruit :rees. tuber crop and medicinal plants. Sometimes itin the 
isgrown along the rice field border,, 

v ingel bean iSastrapardja et al.Variation of character,, %%ere obsered in the Ja,,anesc sanples of the 

1977j. In this paper. the data on the ariation of Indoinesin ,amples collected ispresented. 

PROGRE&S IN FIELD COl.L-(rON 

fxcd legunies in 1970. The collection wasThe National Biological Institute i[logori started its project oin 

confined to the minor legumes such as lima bean, (Phast'olt. /iatuo. h.,acinth beans (!Alichos lablab. 

cowitch (Aftdcuna pririensw. string bean, (tina tl 'l icularta. sword beans Canaalia groups), etc. In the 

beginning, attention sas concentrated on string bean and co%% Itch Seseral paper oil these groups hae been 

published Aninah lubis et al. 1972. 1974. 1970,Sastrapradja ctal. 1972. 1974. 19751. Later research on 

fxxl legumn- sas exteiided tr word bean ((ataia/ia, iSastrapradja et al. 1()73. 19761. rice bean (Ii na 

Sastrapradja and Soetarr.o. 11)771 and the wringed bean iSastrapradja and l.ubis. 1975: Satraprad.umbtellata 
ja et al.. 19771 

,inged bean, samp!es hae been collected from Java 065 accessionsi. Madura 181.WiOh regard to the 
geerall, purcha,,d fromBali il 5). Sula,,esi I. Lonmbok I i. Timor (21. and Flores 181These samples sercr 

the local markets Attempts to do the sane in West Sumatra. Ialmahera. Maluku and Irian Jaya gae ntro 

,amplcs ,,ere obtained from areas %here Jaanee are resettled.result. (kcasironall 

AREAS RICH IN TIlE WIN EI) BEAN TYP'S 

tnged bean is comnmonll gros n in Indonesia in a mixed garden 

than one or tmo plant- are gro, in a .ard for the use of the farnil....\ rather large 
It has been mentioncd abus%,e that the %% 

culture. Usuall, notlire 

number of plants are occasinall. griwn in rice field borders 

Though the ,inged ean can be grossnuii an altitude of more than I.0)0 in. it is found to be more abun 

folhss s the decrease of the annual rainfall It is much easier todant in the lowlands Is distribution patter 

find the plants in the eastern part (f Indonesia than in %estern parttile 


in seeds sas detected in the materials collected from Java This c-an be attributedThe greatest ,ariatimn 
people use itto two factors tile,ariation of the ecological niches which is present in Jasa. arid the "a%,s tile 


With regard to tile areas in Jaa mna differ from ine another in terms of soil type, the
ecological factor, 


annual rainfall, altlitUdC. etc The combination of these factor, offers an array of ecological niches to the
 

growth of the plants
 

'Nationzil Biological Institute. I.PI. Bogor. Indonesia. 



A.s to the "a% s the lvople use the %,ingedbc an. the% emplo. tx)th tie ixds and the seed.,. Ihe green Ix~d,
 
are consured ehr cuxikcd or rav. [or this purjxr' e' crrsp. xoas producing cultiar are elected Vsuall,
 
long rxds are less fibrous than [he short ones. the latter are gt,,cJ as Need producer,, Fhe matured sweds are
 
,alued for food as sell as ftor medicinal rurr,'es When used for fi .L,the. need the same trca tment as that
 
done inso.a xans Thc% ma. also b, fermcntcd into bean cake though this ractice is done otil% iehn the
 
'osa tseans and other grain lcgurn s arc nit ,,aihiabL [or ndit.rnal purpose, the eeds are r(mstcd and
 

r"AILl.rded before't liIX12It I L n I hfthIef%.rest of the-e.dicinal coniponIent 
, 

[Ilth other gLglumes UsNlls' Used In 
such a preparationl are roxhrvim11Ji 1 (k 111', of Uss ,'arkwi a .ld"tri/zcrt J Bcaus the xople al%%aas 
jros the ssI1ged beXtan ThC cultiaion ciahcs arts ecot\ p, that !eclox.d in the area to stoirs i lelading to 
[h illnltn.nc of sdriatiotn in characters 

F% AL .AION 

Vor a prelinriar, esaldation. 12 samples coilClctd from Jasa Asere used The 12 ,anples differ frorn one
 
another in either scd coat color, leaf shapL. flo',cr color or Fpl l.rigt h I he seeds , cre then gro, n in [iogo
 
Hotattical (Gardcn and the charact,.rs v crc :omrarcd iSasmrapradja ct al. 1 '771
 

.S*-ds 

I he.re arc fi% Lciulp, of scd ct t colotr IIt tie: tiipie, insstiated. I e bros, r. crean., sAimIre. gre.'ish 
bross n. black and old,! .mitrt te.'c, bro,, it [pred"loIIIItta, %\hen' the Needs s crc grosni itt te garden. sonme 
of the sattpl!, prldu,.Cd sed, oif ditcrt cor iti tle tone,riimiall plaited. IldiCdting that the satnllIeS 
,.ercr tt ofIpure lire' 

A rOr ' 0t ' I s I (rieI ccds and te 

III th1110 , eeds iples rip ,Jdlarvet s.saI: l , Iim , -. t,h I, tt h r, nT ,iicolor 

Secdlings 
Ili cirnpariie tIhe cI,,.racter oi the_ first leaf It %%ANi1tCd that the diffIri amtongI the sanipl.s II 

t..,I'atc,! %aN i ot [p itiInllt I Ih terinial Leaflet w tie first trifoltt leaf. h c,,ssr. ,ari,d from salple to 

-tripl-' Sit- ,aruples ', .-,,s.,d deltid teritrraml leafle, ,hile the othters -ho%%c,.d lanceolate or osate ter 

Mature plants 

I he mrurxr . t tlv,.rt.t , !rielm ,sttple. to satrplc. the shortest be-ing 'I dajs after planting 

\s to the- losr itself. there are furr color, sho", htibte samples iisestit ed I hese colors are %%|ite. 
etish blue. .ii ,'l bluc color i pred!o riitatingblue. , deep ii; _r.i, hc I llo' 'a itrls h1as ing -- iolet -.ol 

t Io i itI! blue. tlos.ers prlu er color in. lish and Aue Nl . %% d tl., 'ic tIo, the. follo. Irg getra 
tt, I he r,.',It the s.atri ith blit e tli %k,,ranid te s lute one pr.kluced otther li er colors itt addition 

I, A 'their ,, ri ol r \.L trwtihi, e" dr: e siss.s that sortie sattples are tltl of pure [lults 

Leti tred rt k,! hith... . h itt' u i c 
. 

It hI rx'tt tha 11wil the i l fidt tc..tc si i.fied !tiree,: ips. shotrt. 
ti: S.:ts1r.g1'ra, .'.trr I ,, I.7 \cal Irt ll te'ot. I a t e. itilse t ict.d oIl faii i,[t t h." 

!Irt the , r (ti'e s.att"i.ple the' tturet., ! pr;"(ul o %k.ithw s n ..ee'C:d,
'r.,! !ikr a J theI oIthr ' r Oh t 

I serrrs rev, altit; ,, rrr'e Aere irrestieated forh li. ose character, In .,l,' sicd otI ,olor 
.:rd i o!,,er h!r t . . rr, ,tre ,',,r d 'tectd It i, lte that i , )m i" e. j' .LILuCd l.e!' arid 

,.ser. ssh:r.: ditte.re,! : .r 'ith th riuri!.a irres 
,I ri ! Ire af',,' ,u.±., it " ' r., ! that, cri terilhi/.rlti ctir ri ls, ha i;'-tr tiu ii s0 ttlid I it"
 

, lricedI .it H tIi s,,.. hieser .arei. itt t , I! ' ]IIu, is Htri:stI x
IIuI. ui maur 
Irriurti sell t tl,ttrr to , ur I here is hich p-er,..url t cri,-. ',t. ' atirr si .c the v. li-' 'e.it tiover, 

.xTn fo r ,e,.ri ur,, !riti the !a )ximrirt this titil h"the bees taiti is hiN IItis rI:!also coI 

tr;bitei t he de',hip t'tt i r-,, t\ Fe'-

Indujntria and the \k inted Bean 
I he' -kitu is Awl;, re e! Ind Neari it,I the fx Z-u'umi, urn i Indrei.,,, In art area s herc subsistcnce 

ciTCc. (Itl. o:r hulton llcgttnes s it as filt heats.auriculfur" isI i such asttrI itul:b g il.u (rrait truia. 

s'.rko'd h Irts and c , ItLh subsitute th, ri le f ml',.alls,',a as ;j source of scgclale rotein I hes.c sr.ices are
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generally consuumed in the form of fermented bean cake In the ,arvc areas. hsacinth beans and \ingod bear, 

are grown mainl, for their green Fx ls 
r h'al I,i !n ra' alu'! !(,r -. !r%seek!, Pcop if', ,

In dr, place' like \Iadura and l.onhok. 01w ",iL 
ctic as N. U. etre: O rn Uu-r 

p!aces do not prc :!Atc frivttcd lean cake lK', ,, 1 Ltonn 
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Collection, Evaluation and Selection 
of Winged Beans in Central Java 

J(f r .'J, ;, ,a:I'd .1 1- hompion,Sri .kunlr ia Ifar% '. .d'di,.-

Fiarl in 1977 a project on the "- ,luati,mn and Improicnitnt el Production Pot ntial (f I. inged Bean," was con

ducted in the Facullh of Agriculturc of the I nier,iit, (of G djah N1da. 

A total of 99 atcesions "ere a%,mbt:d and ,.aluatr-d for rruntic %ariabilii. 59 from Indonsia, 16 from Papua 

from Ni.eria, 6 from Mali.%ia. 3 from India and I from (1hana. l-'!r plantiaigs "crc made- inNe" Guinea, 14 
is vell as %ithnMarch. April. June and Au:gust-Sep . 1977. Considerable iariation vias obcrir'd belien accessiuns 

numerous uritdecled lines. Date to first flosie: ranged from 40 to 125 das. .wme lirn planted inJene failed to produce 

flouer-. The number ef florcrmnodre rznged from 2.20. TuberoILS rout fOmiahtion was obser cd in all 10 of the lr~onesz~n 
,zrict. fzzihd to form tuers un.cr these conditioans No ott ,6grMIC"ni ,ziaacces,,ons in the first p!nting. The (T,*.Pz 

lion was obseried exceeding that preiiol reported in the literature. 
,arit~tNA replicatid prelimninz. plant popultionspadng experiment voas planted on Sept. 10. 1971. Se-ds of c,, 

rons nere 12-5., 2 , 50 and 75 cm. Aith1G.M .Ac. 1)%re planted in paired ros spaced ore meter aparl. Spzcing "ithin 

either I or 3 seeds per hill. One of the paired rons %as harsesled to mea-sure green pod %iddland the other ron for dr seed 
of apro!on,.ed dr. period and inadeq'te irri::.ikid. Germination "as rood and plant ,.ands adequate despite the cffe-

.ields indicated considerable s-iisitiiit to woilmoLsture s!rts in combinZtion nith high populztionlion water. Preliminara. 
densit). 

INTRODUCTION 

s:,ed a, grc:c 'ccetahles. Relatisely littleIn Central Java. Indonesia. winged bean pods are common!% 

usage is made out of the dry seeds, and usage of the tubers as food in this area is unknown although usage of 

cassava and other room crops is rather extensive. Early in 1977. research was started or' the v.inged bean 

within the Faculty of Agriculture of the Unisersity if Gadjah Mada in the Special District of Yogyakarta in 

Central Java. Research is being conducted under a projct entitled -Evaluation and Improvement of Produc

tion Potential of Winged Beans'. which is funded in part and stimulated b% the Rockefeller Foundation. 
Fast longitude and 8 South lat tude. TrieYogyakarta ts located in the central part of Java about I 10' 

city is 30 km from the South coast at an elevation from 100 to 140 meters above sea level. The elevation of 

the area ts around 135 meters with a temperature range of 23 to 31 IC and adaily mean of 26 5-C. SoiLs are 

regosols of volcanic origin and are generally sandy loams. 

The project inifiall, contsts of three major activities including 
ity ai,,is :o collct seeds and establish plantings forI. 	 Varietal esaluation and plant breeding. This acti 

evaluation and determination of the extent of variation in economically important characters. and 

to develop a&apted varieties through breeding and selection. 

2. Adaplation and cultural practices. This activity aims to study the various factors affecting adapta
and to

ion. germination. grott and aeveloprent. and yielding capacity of the winged bean. 

develop ss stems of culture to optimize and maxiinize its production under various environmental 

conditions. 
3. 	Amtsment ot rodulatiou and nitrogen fixation of the rh;:obium-ninged bean association. To ob 

tain quiantatie an,! uuahiatiV.e information on the nodulation and nitrogen fixaicn of Pophocar 

pus sp. in Indonesia To obtain effective. selected stri,'.for the winged bean. and to determine the 

neesity for developing a program involving artificial inoculatc.n. 

Visiting Professor respec!:' .), Facult.k of Agriculture.
t11nior i iLetrer. RocLtefeler FoundationI.turer and 

.Vo¥ aktlra. Irdonesia. 

http:pro!on,.ed
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VARIETAl. EVAJIAI'xON 

Initial activities of the project sources. both from %arlili,,arcas %,ilhin Indoneia as well as international-
I, The National Biological Institute (Lernbaga Hiologi Na~ionalh itflIgot maintain,. a Ist of mer 170 acces 
,,inl of v inged b.van, collected inmIudone-a It ,emed that th: ,arge collection does not contain all or even a 
iull, e sampling of 'hc genetic ,ariabilit . censidered a ccnter ofrepresntati, aalalah'c in Indonesia. Mhich 
2enctic delr,,it% for the ,rcies I ontInuCd 'A collct!io otInd(MeSin rrnp!asnl isof high priort,Id' ,Cal [:Ce 

(oncs, ',astherefore made %,,ith,ariou, rcsearch and esrencon :,orknrs ihroughout Indonesia to enilist 

thcir ,ujLrI*rt I IC ','. n b,1-t_'CP dli% I lw' ,i' ce ! 'ari'ctes .- nd !traiw, iititicd in iticir areas To 

'.!atc. -' accciobn', base cn obtained frn ci,'xrator,, i J. a. Sumamtra. Kdinantan. Sula\,cs and [oin 
kIk thc additmonal 32 acccsions recci, cd from the Natoii,,, Pwilo.ical Inslnutc brings the total numnb.r of 
Irdo,!iacn .iccesonsto 5',\ccc-,,ons, has also been ,tcaind froim P'apua Ncss (Rinca - 10. lIT.,\ in 

4.\'ls~ ni ther 0'siecria~ WkiT on !"Ao11Oi!.!iij N1t1 e rc tans 99%ac'cssiorts 
'.,,tiebled and - are cxrrntlr utndcrp-irig Csaluallt , ihr .ecnctic ,riailit and 'election for econorllaI 

.crimrant chiractcs I he balanc ness rCLeCicd .\cccs,-ons ,, inf1the .', il,,be lancd carl. I978 along %kith 
!areCr I'1,'uli01, of oAsrcst obersed material, 

\s ,i.c,>.l i' ' fo.id c'rsatn. sup,re reccicsed. [lantings ere fir eaiaaiton arid mcrea,,; in seed 
kh k' m:o, t insta of ,ceds receced -- was low.i thc number ,erc %,r., lititcd. ,hilc grnination ,,rse 

rcuine iiiiines en stanrds ( nder tlesc circtlinLe:c it fi.s not beene Ip&siblc to conduc! replicated yield 
.rilduring the carl phasc (,fthe. projcct 

First Plantin. 
he rs',MiT::rI, isa, I':id On \larci ,a wini. I ( 1\1 \Lc I truini thI I IrtiL.ulturc Resarch Insti 

, 
iLII .,L tef.i .1..i ,tkaIrt I hi iL .1'."',1t11 'A IIiCSSht i..coiiih. 'IM tor ',arioiis plant characters 

a f and t,p,:. e.Iuch cr )kI tt vas relati\el, eart in flossering and reasonibll producti Variation was 
1ber%cd for 1l I and 'CCd cli and ,!ectotis mad: i thin the .ire b,.'ing %% OI;.ulatmio A total of 2.4 kg of sced 
s'a'harceed in itlne 1" u,,cd ti, a pN'p ilation-spacing exp.rinert inNa and 19 lIhcc ,.ceds vcre planit 
-etCe,1 1Cr !I77
 

.'-cnind Plantin 

I he secLtd I'LIrimtg t112' .CCCins 'sas made on \pril At Inc Agronont Department Plots adjacent 
',,he nIs ( aMpts [lestfi of thc acccsions %,%ere front one- failed to gertinate. Thercrsit Indoncsia. but 
thcr -iariet (hunmu frot Iarua .",ess(umea the ,,ed,,urce was Dr. T. Hmewitz. Unisersity.as biut 

or Illinois. I rhana. Ilhjnus Data (in djs t, first flosser, da\s to mtaturity of seed and seed yield are 
pr-,.tied m Table I Roout tuber,, dcclx-d on all of the Itdonesian acces,,ions, but C(,im/hu d;d not 
dc',hup t ubers tchse conditionsunder 

I ii 1. I'trtfrtrant, of I I ,ainizrdbtan acc-.siton . arinim., plots. I nitritIof adjah 7ada, Nti karla. lndoni2 

I (A SIurtr 
,ct. f 
N,,. ,Ct5-%iorI% 

Plants 
Fiat-
utted 

[)a%% Wtan 
Io No. 
I", Flot.cr 

Da%s 
Io 

Malurr 

Mhan 
No. 

?od% 

Mean 
Pod 

Length 

Wean Mean 
Ni. No. 
SdA, Seed , 

'ed 
\li. 

100 
(No.) Ilhicr Node Sevd, Plant (cm) Plant Pod Stds 

4 t hurhi. Ihirua \c;, 

I-
5"'alc t N t g. Su natra 
lurvokcrto, ( 'tral Jaa 

4 

41 

i25 
(0-i 
1i 

3 
7 

7 

0,71(5 
1 5 
120 
14 1 

12 
13 

1i7 
20 
Is 
14 

16 
2 4 
102 
83 

Ii0 
12 

7 
b 

1(
11) 

27 
2 . 

I' 
-i 

I ,.irut \ , t Ja a 
\tatjranm Io mNk 

2224 

.U) 
4 

70 
68 
82 

8 
4 
7 

105 
1101 
120 

is 
10 
31 

22 
20 
1I 

203 
93 

220 

II 
9 
8 

40 
32 
35 

24 90 ' 135 iS 17 144 9 26 
24 4 90 5 13(1 12 17 92 8 10 

3 90 S ..'0 10 18 Q7 10 26 
14 "0 8 130 9 18 65 8 32 
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Third Planting 
The third planting s~as made on June 2. and Jul% 2, -'. at tihnew% Agricultur.' [raining Research 

and l :loprncnt iA RI)i Station. Kaitirto. i, 15 kilomci'r, ,oarhelast of the t nmcrsit'% Cam.hi,:hat'out 
pus in Iopakarta [he cie.ation cf tins area ,,around 45 nc.-tcrs. ",inchi,, imc[c lower than lilt. 

herC ,r. pI' gi 'cre e ;, 1, is i IItLcred I im tie 1l.Lk• rinionll I'lPl)It the t filn nl I liq, L7ralls nr( of ad, 

quaic irrigation ,ater .!nd the prolonged dr 'amn \ total of 31 acce'',i ,s\\crc planted. bNt ') failed to gCr 

inmatc Man'%,f the line,, did lotvrrmim-ne well, and omc rcplinutirg wa attempted n Jul% with Im.'ted 

s,tu.cc,lans of the ,,illi pia~i ere ,.csere, ChickciI in a !ei.hbirs nt d.nIad b'. fr llgillage. and had to 

he proILcLd wlth ,%en ha.s'kct, 'V,ct n(, b'L :, ,d SOme diffIeniV rcitance it thlt, t[V of dIIIIgC Ild, 
v}w,.a\lf illereneedt infctalloins (ofapuild,,and two \cic" of I-aterpillars Mh:,h attakcd it imelt-%op 

inig flowcr' and ',mlall lhe dr, ,oil contributCd :n ilan']I moisture condition, to b(o'om drop line,. 
,

Varation a ar'-,el.d loth Ilhin and betwcen acc.ssi' in the ahiit'. to r-etain blo,, and solingIt,; 
itrcs, FIc lindc: ii inirianipOd under C'ndItO:. abil,.% to 'etJrds ids rw condition, -: a in 

charactenitc for adaptazi,)n to )car round -roduction in area, ,fil long dr\ .cason such as ( eir.i! and Fast 

Ja~a. BalI and th-" F.i islands including I.ombok. SLIm"ba. Sunil,a%%a. lioreo. and -Tior ,hich comprisetcri; 
tileregions if N,.si Ieily.iura larat and Nusa Ienggra Irnur Pod .et. retention an, des clopimInt Is,cin 

sidered a major irjcti' Ieno b00flrediIg d 'elecIion programn 
Secn of the acces..',n plamted on Jul. "o has e failed to ,roduc, flov c.s umil the 22nu of Dccenir. 

I hi-,rxsr)l Is likel\ to be Conditioned b)da. ight li sctat, grossth of these plants appears to coin 

cide with the sihgitl\ Increasing oalength Irom June to I)cccniber (0o1iiinued ;br'.a ,eing made, are 

on thew plants to ,ce if the: decreasing da length from [)ccetbei to June ,llha%,: w-, influence on their 
flo ertng resxinse Plants hase not %et been dugged so no data hase been colhlcted n rot tuberitation in 
this planting l)ata on the performance of the third pianting are presented in Tahle 2 

Table 2. P-rlormmc. of 22 'oini-d bran am'%esin%. AIRI) Station, Kaliliriu.. I nivrsil' ,I(.jdjjh \1ada. wopkara. 
Indant-.ia. June 2 and .1u10 26. 197-. 

IGM 
AtT. Sourr l 4CuoCs, 
No. 


illodmia Acwm=: 
I 

43 

91 


5 

t.)I 
6.41 
65 

Pau M '.r4j 'A'' , 


S "la.. t KSr-iti,rtA 


M ttm ,..%wh S.iAt' 

M4. i.ai% .hSAia. , 

M MACre, [Atti)A' 

MI MtE.a 'tF a 
%lojdrntFEastisvli 

Posm %e. Gakwo 4-r 
9 LPS9W9tr- PtpG 

I: LPS 10.i. P%G 

12 t PSIi t P'.G 
4? PGzLi V.st AUimtri 

Nip,ri AI~~o 

29 Ira PT 1 

30 IITA TPI : 
32 I[TA TIT 5 
33 IliA T!T 7I 
37 IITA TPT Ilj,2 

IITA T i 1i4 
41 IITAT 'T I5 
42 IIT T T : 

40 

"tiffisom Ami, 
5 1MARI). 

On Jet 24.2
Tew of pe t Cu an be4oreweds W 
I pirated If-r 

Vn, Auumbiin%et 


Rd ht as ftu 
monarel 

PLum IDz'i %IrIA Dis %Nt" %1ei %I&z. kSiu Sf 

f', o '.. io %o. Pad %o %o. Wt. 

Let I llomnj Mst', Po d, ILtVI S %"" a 100 
(Soj M., % set&s pum tcat) PUS, Pod SeASs 

40 Ii II 47 9 29 

4 54 1 95 I, 19 131 9 20 

4 . . . . . . . . 

4 . . . . . . . . 

I-. . . . . . 

S -. -1. . . . . 

6 - - - - - -

2 40 a 75 22 21 172 14 26 

i 43 6 -- 3 6 17 6 20 

2 47 6 78 5 20 4 9 30 

4 40 6 75 9 21 99 It 41 

7 54 8 &A 20 21 110 1' 24 

9 42 12 17 20 19 2.52 1 33 
7 SS 20 95 13 21 104 1 22 

67 8 Iw 
" 

] 5 .15 5 9 

I 42 It 9 20 .0 i0 II U 

2 47 4 . 20 20 220 IIi , 

I $4 10 9j iS II 201 13 4: 

6 122 ' 0 0 1236 12 4: 

5 54 94 20 74 

El toDcI11t1 22.M I7". 
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Fourth Planting 
The fourth planting was made from August 5 to September 10, 1977 at the Agronomy Plots of the 

University Campus. A total of 53 accessions were planted. Eleven accessions failed to germinate and poor
germin2tion of many of the other accessions gave rise to uneven stands. Some replanting was attempted with 
limited success. Although initial soil moisture was adequate for early plant growth, irrigation water became 
inadequate during the prolonged dry season. Blossom drop was again noted in many lines. Infestation of ar
myworms caused some damage to seedlings and small plants. Infestation of aphids on certain lines became a 
problem, and some lines appeared to be either attractive or susceptible. At least two different types of cater. 
pillars again caused damage to developing flowers and pods with some minor leaf damage. Symptoms of at 
least two types of virus diseases ere observed throughout the planting. One caused curling and mottling of 
the leaves, while the other severely reduced leaf size to one to two centimeters in length and width. 

Table 3 presents a summary of the incomplete data from the fourth planting. A total of 22 lines remain. 
ed vegetative and are being observed for evidence of flowering. It would appear that the failure to flower in 
certain liies may be due to photoperiodic effect. A total of seven accessions were sufficientiy late in maturity 
to prevent complete collection of mature seed yields by December 15. Some lines flowered very early and set 
fruit even though many blossoms dropped as an apparent response to moisture stress, It would appear that 
these lines may be photoperiodically insensitive. Plans are being made for the investigation of the 
photoperiodic effect with selected lines. Year-round. monthly plantings are planned to determine their 
seasonal response. 

Table 3. 	Performance of 42 winged bean iccessiom, agronom, plots. Unherslty ofGadjah Mada, Yon-akarta, Indonesia. 
Augmt 5 to September 10. 1977. 

UGM 
Ace. 
No. 

Source of Accessions 
Plants 
Eyai. 
noted 

Days 
to 
ist 

Men Days 
No. to 

Flowers/ Mmn 

Mew 
Pod 

Legth 

Mea 
No. 

Seeds 

Seed 
g/100 
Seeds 

(No) Flower Node Seeds (cm) Pod 

Indonesian Accessions: 
I Pasar Minggu. West Java 31 49 12 86 16 9 27 

100 
27 

Ambon 
Payakumbuh, West Sumatra 

24 
7 

52 
-

8 
-

85 
-

13 
-

6 
-

29 
-

28 Bukittinggi. West Sumatra 21 - - - - - -
45 Sumarinda, East Kalimantan 12 - - - - - -
57 Ban)luwangi. East Java 33 - - -. - -
58 Ban)uwangi. East Java 14 - - - - - -
59 Minahasa, North Sulawesi 29 - - - - - -
61 Minahasa, North Sulawesi 20 - - - - -
64 Mojokeno. East Java 30 - - - - - -
65 Mojokerto. East Java 36 - - - - - -
66 799 B-1.I: LBN. Bogor I - - - - -
67 9021311; LBN. Bogor 3 - - - - - -
68 902( 6; LBN Bogor I - - - - - -
71 1000 : LBN. Bogor I - - - - - -
72 1102 d-7 ; LBN. Bogor I - - - - - -

Papea New Guaea Accesions: 
2 UPS I Univ. P.N.G. 5 55 6 92 !9 6 12 
3 UPS 32 - 2 - - - - - -
4 UPS 47 " I - - - - - -
5 UPS 53 - 2 60 6 92 10 8 23 
6 UPS 62 - I 74 6 - - - -

'0 UPS 78 - 7 63 3 94 8 4 12 
12 UPS 121 - 5 81 4 120 - 4 12 
13 UPSI22 - 8 69 5 92 26 is 32 
46 PNG 1, Univ. Western Australia I 64 7 - -
47 PNG 2 Univ. Western Australia I 74 3 - . . 
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Table 3. continued... 

UGM 

ACC 
A o 

Source of Accri~om 

Plants 
Esaluzted 

No. 

Days to 
Frt 

Flouer 

Mean No. 
FtoweR 

Per 

Da~s to 
Matur 

Seed% 

Mean 
Pod

Lngth 

Mean No. 
serdq

Pod 

Seed 
e.loo 
1,ds 

Node tcr. 

Nigeria Accessionm 
29 
30 
31 
32 
33 
34 
35 
36 
37 

IITA TPT I 
IITA TPT 2 

IITA TPT 3 
IITA TPT 6 
IITA TPT 7 

IITA TPT 8 
IITA T[P9 
IITA TPT 10. 
IITA TPT 1012 

10 
10 
6 
15 
10 
17 
6 
2 
7 

-. 

-

60 
57 
67 

53 
60 
72 
64 

-

6 
8 
10 
6 
7 
6 
7 

104 
104 
-

92 
97 

106 
97 

22 
is 
-

9 
8 

II 
18 

13 
II 
-

8 
5 
6 

10 

38 
31 

17 
21 
21 
38 

38 IITA TPT II I - . .. . 

39 
40 
41 

IITA TPT 12 
IITA TPTI 14 

ITA rIYT 5 

I 
7 
3 

83 
61 
62 

6 
II 
8 

.. 

.. 

.. 

. 

. 

. 

. 

. 

. 

MIa)lsa Accemsionv 
53 % 1/S. Un'mNWt Australia -. . .. . 

54 %11217. rUni' We-st Australia I . . .. . 

India Act-e.siors: 
India EC 27884. Unis West. Australia50 

PLANT POPULATION EXPERIMENT 

A preliminary plant population-spacing extieriment with three replications was planted on September 

10. 1977. Seeds of one variety iUGM Ace. II from tle Horticultural Research Institute iLembaga Penelitian 

planted in paired rows spaced one meter apart. Plant populations
Hortikulturi. Pasar Minggu. Jakarta. 1-

ranging from 13.333 to 240.000 per hectare were sought with spacings within the rows at 12.5. 25. 50 and 75 

cm and either I or 3 seeds per hill. Row lengths of plots were 9 meters. Plants were supported by bamboo 

arched together b,,tAeen paired rows of each plot. Germination swas very good and overall plant stand for the 

ha-rest was 93.4% despite the effect of prolonged dry period, and inade. 
experiment at time of first green fxx 


quate water. Green pod Nields were measured from one of the paired rows and dry seed yields from the other.
 

Tutxr yields was measured from both rows at the conclusion of the experiment.
 
1977, or 93 days after planting. Sonic of the 

The first har',est of green pods %%a, made on December 13. 
xods would have been at marketable stage approximately

[xxls were slightly oerriature at thi! time A few 

70 days after planting. Early production wa,definitely delaycd b%the heavy soil moisture stress, which was 

relieved by the onset of the rainy season around the middle of November. Marked vegetative growth accom

was obtained shortly after adequate soil moisture was received. 
panied by abundant flo%,ering and fruit set 

Additional harvests are being made at approximately 10 day intervals. The data from the first harvests have 

not been statistically analyzed, but have been summarized for presentation in Table 4. 
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Table 4. Effects of plant population on ield of green pod, of winged beans in Central Jala tPrtlirninar.i data from thret 

Treatment% 

IWithin PlIant 

row per 


,,pacing hill
 

7 	 1 

1 


" 	 3 

I 

3 

I 

3 

3 


Within Row Spidng 
Is 


2 

12 5 


Plant%Per Hfill: 

3 


Orrall Mean Nidd
 
Ni
,ttar',cst 

In!d IarLcst 

Ird liarct 

fital 

IGM AAcv. I pJanted .Sep. 
liarlc-t Januari 4. 1978. 

Plant Population 

per ledafre
 

Theore- Actual 

tica 


13.333 12.415 
20.000 18.520 
40,000 37.400 
40.000 37.04.) 
60.000 56.100 
80.000 75.280 

120.(000 105.900 
240.000 211.650 

10. 1977. Frst haiest 1977; 

Mean 
pod 

17 0 
15 0 

14 8 

13 7 

138 

126 

11 5 

12.3 

16 


144 

12.9 
12.5 

14.7 
13.5 

15.1I 

15.0 
13.1 

14 2 


Setond 

Yield of (ren Pod% 

Kg hA Po,... 
U# 

1.96S 115.905 
1.048 69.987 
1.257 94.799 
IANt 	 71.690 

920 66.654 
1.257 99.611
 

4,to 41.844
 
4 9 33.327
 

1.61 100.362 

984 68.328 
744 57.773 
833 66.476 

1.321 	 89.803 
767 56.600 

510 33.838 

142 9.443 
391 29.950 

1.043 73.231 

huia'e December 24. 1977; and Third 

The preliminar, green pol .ields clearly indicate the rather extreme sLnsitivit. of this variety to in
crca,,c,J p p)ulation densit, . Much of thi- ,cniti'y,%apcarN to be related to the ,,ere soil moisture stress im
rnscd by the prolonged dry period and inadequate irrigation. Prior to the onset of the rain) srason con
,sdcrable hlr,,,om drop %,asexperic.iced, especiall iti high density plots. Mean pod ,,eight decreased marked
k ",ith increasing plant population densit\. and ,cnsitiity was related to %pacingwithin rows and plants per
hill Yield of green pods in kg/ha and number of pods/ha were quite cloely related to population density as 
nmodified by both spacing with rows and plants per hill. 



Genetic Diversity of Winged Bean inThailand: 
A Preliminary Report 

Narom,,(homrhaltoi'. .Sottanc('eSi'u/m da and Surin PA,,achoAnaku'.u 

Colletdion of the Aingcd bran %wedsin Ihailand " a.m3d& Ihrough corrv-pondence %,ith agricultural ct n.ion officer%. 

Altogeth r. 167 actmion coming from 26 changlvads lproiince|l rcprewnting 4 part% of the countr. were studied. (on. 

siderabhe tariation Aa%found in ,ie'ral morphological characicr,. namd.+. s-ed color, leaf shape. fl(owr color, Ipd ,,hmp.. 
pad color, and pod ,urface. Ihe basis for such a great genetic diserit and its practical %alue in the breeding program and in 

commercial producion are discu,.vd. 

INTRODUCTION 

The %,ingedhean is one of the niost common crops in I hail-nd. It has been grown as backyard crop for 

such a long time. lhe That peop!e u,,e in seeral methods of culinar%preparationsthe %oungptl as ,egetable 

iChomchalos. 19170 a.bi In some regions, the tuber has been used as foxoJ as .%ell as for medical rened%but 

no stud% has ben made ill of these respects. After world %% heall% ide interest inll ,inged bean %%,as initiated Iln 
L S National1973 iMa,-field 19731. follosed b%a campaign to promote research on s ingcd bean b% tile 

mgedAcadem of Sciences iNAS 1 979 . the scnior aitlhor has taken great interest inpursuing research on %k 

bean since the crop appears to hase a potential as a ne%% economic crop for the oil and protein industries of 

Thailand. 
Among tie priiritN research areas %% artation. Dueas the exploration and conscrsation otf the asailable 

to the limited funds an personnel. v,ork had to start small at first bN collecting seeds through correspondence 

and planting then for obscration. There was considerable ,ariatiot obsered in tilecolor and shape of tile 

seeds collected. Morphological differences %,erealso obsered. This paper rep)rts the results of the stud%on 

the genetic diersity of 167 accessions of the stinnged bean in Tltiland. together with adiscussion in the basis 

for such a diversity atrd its practical ,alue in the breeding program and in commercial production 

MATERIALS AND METIIODS 

Collection of Seeds 
Collection of the winged bean ,cds "sas iade through cOrrespt)ndence. The first attempt was made in 

April 1976 by sending out requests for seeds to 72 changvad (pro%inciall agricultural extension officers 
them inl thethroughout the country These officers then ssent out to collect seeds fron the sillages who gress 

back.ard of their homes, or. rarel. . in their farm,, Most (oftie seeds receised were alreadc separated front the 

pxfs. No %arietaldesignation ssas attached to the seed package. A serial entr% ntnber 'sas gisen to each 

be seseral packages cOming front tne changvad For each enrtr . the sceds %%erepackage recei',ed. lere niia% 
basis of seed color Thus. a code for each accession .a-, cd from the combinaderseparated into lines oiltile 

lion of an entr, number aiid a line number. separated 1,%a dash I-or esaiple. accession 12 03 means an eli 

try number 12 lfroti Nakhoni Sas,,an. line nutiber 3 iith reddish purple seeds: \Weight (i 20 seeds %%as 

determined, either directl%b%,.eighing 20 sceds if 20 or more seeds ,sere receiscd. or iidirect!%b,calculating 

front the weight of an\ anount of seeds if less than 20 seeds were reccicd.Altogether. 52 entries %%ith a total 

of 75 surviving accessions were reccised from 9 changwkads 

I)put.#Goernor. Research I. Applied Scientific Re-arch Corporation of Tha:!:nd tASRUD.
 

2(;raduate Student%. [niemrit. )evelopment Council Fellon%in Genetic,. Kat,,art 1nittr'iti.
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]he second attempt oi swed corllection almade in [cbruar. 197-/ b%sendilne out requests to 537 aill 
phOC idistricti agricultural extension officers in 72 chang%,ads throughout the country lie sarne pr(oedure 
,I,, ii the first at tempt ssas practuced .Altogether. 42 entr-s %kitha towal tif 92 sursli,,irg acesi.ns %%,ere rccei 
e fron 21 chan'%ad, 

Planting 
I.pon recciing tle ved, tro1im III, e\crrllon officers. plaritiing %kasmade as sm n as [Nmsible l1hie first 

planting ,kas prfolrnil.L during ,Is Spteniber 1970. the collectuon plos of the Applied Scientific Research 
(orporatilo 	 of I 1ha1 1id I .\SR( IIat Bang Khen. Bangkok The second planting sas performed during %,a% 

)crobeor I977 al,,., a: Hang Khen and ASCRI's E:xperirental ['arn at Tung Song Htong. larngkok. 
Gerrination In Some line,, ,as er. pxor. Muhich Ina% lase been due t(o proliinged storage before thec 

carie to II, - sirple techniqLe \%as deseloped h% first soaking the Seeds in \sater oseriight ss%ich resultied In 
the ,,v cl1g of certain anlilillt of Seeds The seed,, ,, hich did not S,,ell 'ere [hen injured i1c b%nile I,lih the 
List of a IaI11r blade I nll further s(ukirig for ,ix hours. ,%%eiing %%.as obscred in rilot of the Seeds To 
reduJLC the" dariiage in tilt ss ollIi seeds s%%ere to geriiuhate beltv.eeri layers of riroist tissuefield, the allots ed 

paper for one or tsso das1 h-, practice .edCd al11110, a I(W%, plant pxopulation in the field. using one Seed
 
per hili A number of plant,, 'sere.. liseser. l(o, during the eding Sage die o an unidentified root disease.
 

riinse't da inagc
 
PlIantingI aSl irad-e on I i ni raised bed %%itha spac-.g of I in betsseen piants and 75 crii beteen ros 
 s. 

, d total of I1)ilantsN per ied At the time (ofplanting about 5 g of Rhziohwrm inoculu'n" %%asadded to tile
 
Seed to mrtu: riodilatioi since thie solls ;used fir th.s purpos.e ssere either riserarid or rice field soils. Six. 2 ni
 
long banbx pioles pe'r bed %ere staked at six hIls, i, oles opxste cacti other to form a triangle Isee
 
diagzrani Another 2ri long balboo rod %sasu';d 
to connect two pairs (,f triangles at the top. Altogether. 8
 
rods %ere us.ed for cacti bed A in7Ion string sas used to tic the rxls together arid to extend ttie climbing areas
 
for (tie %imes il-g II
 

Normral cultiation practices %%ere gien during the entire growing including watering. diseaseseaso. 

aid insect control, arid fertili/er application
 

(ollection oif Data 
Sir,:e it %kasrahcd that at this earl%stage of investigation. Il) there was a large number of accessions to
 

be Studied. C2i mrari if the lines rna be duplicated, and 3f the growing environment was variable, no quan
 
ritatic pararetcr,. except for tile weight of 20 seeds were recorded before planting. Therefore. only
 
jialitatiie characters were recorded for the pr ,ent study. Hoisever. certain quantitative characters were
 
obse.red. iw growti vigor. pod si/e, poxd length, number of poxd per plant, number of seeds per pod, seed
 
.icld per plant. tuber ,ield per plant. and shelling i'vrcentag. These characters were not statistically analyed 
as the populatnol sie of each line %%as too small and the effect of environmental factors was to'o large. 

%\sfar as the morpiological characters are concerned, the following were studied: seed color, leaf shape. 
floer coilor. xd shape. pod color, and Xd surface. Attempts to record seed shape failed due to the lack of 
proper descrrptisc terms and their %ariable appearance even when theN came froni the same pod. 

RIESULTS 

At the tirie of writing this manuscript danuar, 3. 19781. many of the accessions did not mature. some 
did riot e en flower Therefore. the results reported herein are incomplete. Thie distribution of the sources of 
si'-j-t bean seeds b parts and changwads of Thailand is Shown in Table I. F:ig 2.The characteristics of all 
107 accessions resulting froni two planting attempts are shown in App. I. Variation observed in qualitative 
character isshosn in Table 2 and Fig. 3 

As seen from Table I. the Northern Par, subnitted the largest number of accessions 1107 accesstons, or 
64.17% of tile total number submitted). Thie (entral and Southern Parts submitted 1".6 and 14 37%. respec. 
tlcly. The Northeastern Part. with Its vast area of dry land. sent only 6 accessions or 3 59%. 

It i interesting to note that considerable variation in the morphological characters was observcd among 
tie 167 accessnons of winged bean in Thatland Anmong the characters under investigation, seed color ex 
hibited the greatest variation Thirteen colors were observed, with brown being the most dominant (24.43%1 

* Iolated and prepared b. Mrs. Srinan (homchalon; lhead. Procns Rewearch Division Agricultural Reswarch Depart. 
ment. ASR(I. 
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Table I. Sources of uinged bean seeds in Thailand by parts and changiads. 

No. of N o. of 

(hanguad Ent" line Entr I.i ne 

Central North 
Chainat 2 8 Chiang Mai 5 

Chon Bur, 
Petchabun 

I 
5 

I 
10 

Chiang Rai 
Lamphun 

9 
I 

30 
I 

Phra Nakhon 3 3 Unlxiang I 3 
Ratchaburi I 4 Slac Hong Son 2 5 
Sing Buri 
Trat 

I 
I 

3 
I 

Nakhon Sa%4an 
Nan 

17 
I 

50 
3 

Total 14 30 Phimsanulok I 2 
Phrac 4 6 
Sukholai 1 2 

Total 42 107 

South Northeast 
Krabi I 2 Kalasin 4 

Nakhon Si Thammarat I I Nakhon Ratchasima I I 

Phuket 2 2 Total 5 6 

Phattalung 4 7 
Pattani 2 4 
Songkhla I 2 
Surat Thani 

Total 
2 

13 
6 

24 Grand Total 74 167 

Bamboo rod 

T-  - c"--Bamboo Pole 

-.- Nylon Strings 

75 cmi 

rig. 1. Winv~ed bean trelli,. 
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98°E 1010 104o 

IO0. Chiang M11" Nan 

, ee./.te. ln, NORTa 

Ratchaburt Chon Buri 

P chab ri 

Phoku Pr~ Tr I 

Fiure2. apIbilad~on -agu%~bitn 

!Nakhon Si P12In 

Figure 27 Map of lhailand %howins.rhjnv~ad.%..ubmitting 
the winged bean seeds. 
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Table 2. Variation In qulWAtie character in winged bean.
 

No. of Percent. No. of Percn-

Variation in Seed Color accessions tage Varlatoe in LtdShape accessiom tage 

I. Cream 	 12 682 I. Deltoid 158 9461 
2. Very light brown* - 0 2. Lanceolate 7 4.19 
3 Light brown 6 3.41 3. Long L.anceolate 2 1.20 
4 Medium brown 14 	 7.95 

17 100005 Brown 	 43 24.43 1,t.i 
6. Dark brown 	 23 13,07 
7. Reddish brown 	 23 13 07 Variation in Pod Color 
8. Reddish purple 12 6.82 1. Light green 	 6 13.95 
9. Dark purple 5 284 Green 	 33 16.74 

10. Black I 0.57 3rn4ak 	 931 
II. Light brownish green 3 1.70 
12, Brownish green 9 5.11 lwajI 43 100.00 
13. Dark brownsh green 25 14.21 

Total 	 176"" 100.00
 
Variation In Pod Surface
 
I. Smooth 	 19 46.34 
2. Moderately rough II 26.83 
3. Contour II 26.83 

Variation In Flower Color Total 41 100.00 
I. White 	 3 2.86 
2. Very light blue 	 I 0.95 Variation in Pod Shape 
3. Light blue 	 I 0.95 I Rectangular 20 42.55 
4. Blue 	 42 40.00 2. Semiflat 20 42 55 
5. Blue purple 57 54.29 3 Flat on side 	 3 6.39 
6. 	Dark purple I 0.95 A Flat on suture 4 8.51 

Total 105 100.00 Total 47 100.00 

*No such color wrt obsened In the preunt study but it warobser ed in the Introduced materials. It was deided to 
designate the same number of seed color in this study. 

"Nine accessions died during the seedling stage. 

Three basic leaf shapes were observed, namely, deltoid, lanceolate, and long lanceolate. A great majority 

of lines possessd deltoid leaves 194.61%). 
Although flower color was arbitrarily classified into 6 categories, this character to be recorded since 

there was a continuous variation in the color of the flower. On the same plant. different shades of color could 

be observed at different times of the day. The two most prevalent colors were blue purple i54.29%, a,-d blue 

142%1. 
Pod shape could be classified as rectangular. semiflat, flat on side. and flat on suture. The first two 

shapes were equally abundant (42.53%1 among the lines so far investigated. 

Although the majority of the pods were green (76.74%). two otler shades of green were also observed. 

namely, light green and dark green. The distinction of color is.however, not clear cut. since there were some 

pods on the same plants which exhibited graded series of green. Environmental factors, particularly light, 

may have some effect on pod coloration. 
The pod surface on the sides could be classified into smooth, moderately rough, and contour Ito fit the 

shape of the seeds. Smooth poxd was the most prevalent type (46.34%1 whereas the other tsso were equally 

abundant (26.83%). 
As far as yields are concerned, it was observed that the following accessions were high-ylielding: 12-10. 

i2-03, 13-03. 14-03. 16-03. 18.02. 21-05. 26-03. 28-01 Iall front Nakhon Sawani. 43.05 1Ratchaburi). 63.02 

Pliattzluog). and 60.01 (Nakhon Ratchasima). 
It was obsered with great interest that most of the accessions were sensitive to photoperiod classified as 

short day plants which started to bloom in October. Judging from the pattern of photoperiod that prevails in 
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Fig. 3. Variamimi in quli6atile charader%in singed bean. 
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Fig. 3d. Variation in leaf shape Fig. 3e. Variation in pod shape Fig. 3 Variation In pod suxfact 

Thailand. the critical value for winged bean is estimated at 12 112 hrs. Short day conditions was also found to 
have some influence on tuber formation. 

DISCUSSION 

When on talks about winged bean in Thailand. one always has the feeling that it isone of the most com
mon crop which grows in the backyard of most houses, both in town and in the village. Surprisingly enough. 
no varietal designation was ever given to the winged bean, not even the locality name. This is in contrast to 
most other native crops which bear numerous varietal names. Thus. it is taken for granted by mos' people 
that there is no variation in the winged bean in Thailanid. 



The prt'snt stud', incomplete as it is due to time limitations. reeals, for the first timle that there exists a 
considerable anount of variation in man% of the morphological characters such as seed color. leaf sna,., 
flORver coor. Ix)J shIf, and j)+d Surface Upon further studs, it ,%ould he excected that quantitatl.e 
character,, ,ould a!,o be greatl .ariable. 

It is not surprising at all if one relate%this finding to the fact that th- singed bean has been groAn in 
I hailand for quite a !ong tmre and that the s.,stem of gio irig has been ,el% primitie. :.e. as the backward 

L,0 I h'e chmati and ediphic conditions in ah parts of the countrN are quite d4ferent from each other This 

ma, 11% s',,orm1. For example, the Ianceo!ate and long lanceolateh effect on certain morphologial character, 

.as,C,,,e found among accessions ss ich came exclusiiel) from the Sot'th .\cccsons 04 01.63 02. 63 07.
 
, ,nt(1l. ,, (2. and 77()2 Furthermore, these leaf shape,,are clo-el) corre:ated x,ith the apperance of
 

thedark green pod ,,ere feund in Accessions 6. 02. e3 07. f7 01.
-he..) and 77 02. 
-\nother exarmple can he c'en in Muhite creanil seed accessions .%hich calm almost e,,lusisekl from the 

\,rth. ",th (in exception. Accssion 43 (6 from Ratchaburi Willte seed character a., also found to re 
a,,,ciated v,ith %hhite flos,,ns 

Ito int..csting t note that. although the ingcd bean belieed to be a ,elf pollinated crop v,hich isex 
;X. ie,.l to bvecoinp,.te1% hornisgou',.. .ariation %%as(bsersed aniitlg p!att,,gro+sing from se.eds of tile,ale 

jxd I hi, ".s o character,. namel)ob.ersed in ts, 
[caf ,hape \ccesslon,s 701. 77 02. and 307 exhibited ts.o leif sharv,. namel) deltoid and lanceolate 
Pod sharv .Accessions 58 02. 02 02. 63 03 ha' e rectangular and seniflat pqds Acce,,sion 05 01 rxysess 

cd p.l, %,hich rectangular, flat on side. and flat on suture. Accession 03 had flat on side and flat on.,,ere 68S 
suture poi, Accession 8 02 had semiPat ard flat on suture -xids 

It must, therefore, be concluded that. in contrast to tilesituatoii in Papua Ness Guinea iKhan 19)76. 
upon s.Inch lie extent of cros pollination appeared to be %,er) lo,.arid. consequentl). ,ariation that existed 
in the PN(i lies nia) hase esolsed mainl) through mutation. there are eidencecs of cros pollination in 
Ihailand. probabl\ %kiththe aid of appropriate insect pollinator. particularly. the bumble bee. It appears that 
,ariatiOn xhich exits in all the acce,,sions under the present inestigation may hase :eiised through one or 
rnirre of the foil,ss ni mechanisms: IIintroduction fron other regions "withinSou.hcast Asia. 121mutation. 
and i1ireconibinaton While the exact time of is arrisal to T'iil'nd is uncertain, it is clear that the w%inged 
bean must hasc been introduced into Thailand for so long to hase e',olved tht- amount ot sariation revealed 
in the prese.nt stud) Recent archeological studies reseal that cultiaton of crop plants oi Thailand dates back 
tiajllost 7.{01)I Moreoscr. the s stem of agriculture in I haland in the olden das %va,subsistencescars ago 
farming In contrast to Papua New Guinea. Burma. and Indonesia %%herewinged bean is more or less an "all 
purpose plan"mi - traditional]%a "single purpcrs.e plant". since olll eatenI hailand. it i,. the %oungpXls are 

Ihe ariatio occurrng in Thailand will contribute greatl) mide'.eloping the potential of winged bean. 
[sen at this earl% stage, a few lines hase been selected: and multliplicatn of seeds has been accelerated so 
that large scale plantation na' commence shortl). Since the w-inged bean is noss consmidercd a natie crop 
%% ,, large scale plantation willsch ell adapted to tl,climatic conditions of Thailand. to launch a project o.n 
not be so difficult, pro, ided that the market outlook is bright. 

Although all if tile the indeterminatewinged bean varieties in existence at the present time still p sess 
%n gross th habit which is considered by some to be a hindrance, such a character may b.adsantageous to 

underdes eloped and dev':loFing countries w-here labor is abundant if an erect, self-supporting sariant %%ere 
discoered sshich wkill make machine harsesting rxsible the chances for these c:'untries to produce i.ng,.d 

bean on a large scale ,.ouldbe slim On the other hand, the merit of such a type of plant is doubtful since 
%% xxls on a shortimned bean px<ds ar,' much larger than that of other beans, to clunp a large number of large 
stature plant v4th a determinate habit of flowering seem s almost imnrossible To hase an indeterminate type 
of flosering along with ,,neswhich extends the growth along the 3 m pole wkill be much more prodluctie 
than the short stature, determinate tpe. A breeding program should, therefote. be concentrated on incrcas 
ing seed and tuber ields with higher nutritive values A day neutral variant should also be kxoked for so that 
it can be grown throughout the year and the growing area extended to the higher altitude regions. 

http:prese.nt


54 	 T7k- WFmd &un 

REFERENCE CITED
 

1. 	bakmsiow, Narom 1976a- The miracle of winged bean. ASST Newsletter 9.515-525 (in Thai). 

2. 	 Cbomcdalow, Nrong. 1976b. The growing winged bean. Kasikorn 43:224-241 (in Thai). 
3. 	 ktx T. N. 1976. Papua New Guinea: A tcntre of ger.etic diversity in winged bean (PsophocarpustetragonoloLt 

(LI DC.). Euphytica 25:69.-705 
4. 	 Mztse&d. G.E. 1973. Psophocar,,rs terragono/obus - A crop with a future. Field Crjp Abs. 26:157-160. 
5. 	NAS. 1974. The winged bean: A high-proltin crop for tle tropic. National Aczdemy of Sciences. Washington, D.C. 

I(D 

4Y,. 

71/ 

.......... ia i, .
I. 	 Tuber........ .%.Prolific /w.. . .. . .. .
 



Genetic Dir1iIv ,f Winged Bean in Thailand 55 

.4,ppetldx I. Cramceitics of 167 scriorn of winged bea germphsm. 
. smm Lw7 Uma Sed wt a LaI Mlaw red 

cvArt1 0 Me&. *apt, Ck& ba 

I Pr0 l W 91 ' 4 9 1 5 - - -
: Ph..t 02 01 4 - - - -
) Ow Nat 13 0! - 1 5 - - -
4 ( .hjNat 03 02 7 3 - - -

(Chu Sm 03 05 12 - 4 - - -
,. COw NaI 03 06 I3 - 1 5 - - -

5or.&1 04 01 - 3 . - - -
- 04 2 6 - I - - . -

I0 
~ za~~'05 

P7 A1zh&,,n 06 
01 
01 

5 
5 

37 
77 

1 
1 

5 
4 

-
-

-
-

-
-

I ; P' L %al*. 07 01 5.6.7.1 53 1 - - - -
I. 
I 

(N in 
%Lktx" sa: 

01 
12 

03 
02 

5 
7.12 

72 
16 

1 

1 
5 
, 

-
-

-
-

-
-

14 % S.a in 2 02 5 72l4 1 - - -
I , %I h.n Sa..n 12 03 1 I3 2 4 - - -

%kl'm sn 23 030I 13 971 2 - - -
i " ",1w..n &A.In 1. 02 I0 0,60 1 5 - - -
14 %iikxn Sa.an 13 03 a 6 16 2 4 - - -
I'P %Altwn Sasn I1 04 7 640 I 4 - - -
; ak",lhonS.saan 14 02 7 6 1 4 - - -
21 Stion,wan 14 03 5 6 I S - - -

%ak.k.a Sa.an 14 04 12 6 2 5 - -
23 ty 2xa4 0 5 77 1 

' 
24 Ay 

,S5 
SA.A 

1 
Is 01 

0l 
12.13 
22 

12 1 
- - -

2 N ,nk!S, .an 15 03 4 67 5 - - -
* N k ,S.ar' 16 02 2 5 27 -1 -
.A N 26 02 7 756 1 4 - - -

"oA lkn%$,.An 6 03 4 7 II - - -
'g
11 

%Lk' %&.an 
m~ni 

17 
23 

02 
0.2 

90 
5 

530 
521 

2 
4 

. 
-

. 
- -

"1' - 3%.An 03 4 73j 4 . . 
0 Nail.2 S9.02n 19 7 2 4 - -

4 l ,,n 219 0) 9 793 4 - - -
%&an 29 04 a 394 - - -
%B.s 19 05 760 1 5 - - -

4 11N n 20 01 I I - - - -

' 

%&PN.m M20an 
W.,%ks.ani 

0 
20 

U 
03 

I 
5 

I25 
722 

2 
1 

4 
5 

-

-

-

-

-

-

40. Nak m Sma,,n 22 02 7 93 I . . . . 
4, N SkN-a.In 21 02 2.3 4 -- - -
42 %aktn Sa.an 22 03 23 a5 1 4 -

41 %&kmfSain 2 04 7 39 4 - - -
44 'khW Sa.n 21 05 4.5. 7 15 4 - - -
49 N % n Sa-an .22 01 1: 375 5 . . 
iv, SIKna.tn 22 0? 9 674 1 5 - - -
4' Nathan Sawan 22 03 7 62 2 4 - - -
t.3 %±hanSawan 22 0I 7 653 1 - - - -
41 
10 

ikhun Sa. an 
%ahon Sa,an 

23 
23 

01 
02 

I 
1 

669 
6 

1 
II4 

- -
-

-
-

-
-

i2 %Ahon Ss.an 4 01 6 70 .$ - -
5Z 
,I 

NAhoS a.n 
Nat anSa-an 

23 
23 

02 
021 

1] 
9 

71 
732 1 5 

-7 

-

-1 

-

-

-
'4 SkimSs-n 25 03 5 36 2 - - -
55 %jAkxxSaan .16 02 7 722 I - - -

57 
7 

PN ant -aan 
NakhonSa..n 

26 
216 

0. 
03 

4.5 
S 

617 
357 2 

5. 
4 - -

5R N#Ahin avaS n 27 021 22 621 2 53 
59 S A heSa.an 27 03 3.9 633 1 S5 
10 %Lktm s"Awn 27 04 6 397 1 5 - - -

9.2 Nkhan Sawan 23 02 23 907 I 4 - - -
62 %NAkhonSo-an 23 03 5 632 2 S5 
63 Otauni;MA 36 02 6 630 I 5 
64 Raz'Abtun 43 02 7 62 2 3 
9.5 latcutu 43 03 4.3 70 1 5 - - -
9.6 Rsuahzlx 43 04 5 7.4 2 5 - - -
67 Rstidialu,, 43 06 I 545 3 5 - - -



56 The Winged Bean 

Appesix 1.cmtwlu.. 

wt.d L Fln- Pod 

%o. Saut FAt~I heUW cow 2 w& O 

63 P 44 02 7 74 4 .. . . 

69 Phba 46 01 7 74 1 4 - - -

0 Pte 46 0. 6 82 S - -

71 Pbu 46 03 3 16 3 - - -

72 Phme 4 01 13 52 2 - - -

7) 
74 

PhTu 
PIn Nakm 

50 
! I 

01 13 58 
35 2 

4 
. 

-

-

-

-

-

-

75 
76 
77 
73 

PluSNKhVK 
CbmaNat 
Chu Nat 
Chm Nat 

52 
53 
53 
53 

%;1 

02 
U2 
03 

7 
5.6 
5 
6 

70 
795 
oo 

446 

2 
1 
I 

-

--
4 

-

2 
I 

-

2 
I 
2 

3 

3 

79 Choi Nat 53 04 5 72) 1 - 2 2 3 

to 
32 
12 
83 

Kj.bn 
Ki-J 
Ksiws 
Kiium 

54 
55 
36 
56 

02 
0 
31 
02 

5 
5 
6 
5 

,1) 
767 
72 
709 2 

-
$ 
-
-

2 
2 
2 
2 

I 
2 
2 
I 

2 
3 
3 
2 

P4 
115 

16 
17 
U 
19 
90 
91 
92 
93 

Kab=r 
Ntml 

Pa ivu 
Ptx.mzm 
N.-bm ftsaRchau 
Sum Thwm 
S,t Tz 
, t Then 
Sunt Tham 
S&vz Tl u 

57 
so 

s, 
39 
60 
61 
61 
62 
62 
62 

02 
02 
c2 
02 
02 
01 
02 
01 
02 
03 

3 
3.4 

5 
4.5 
5 
5 
1 
4 
6 
4 

5.13 
40 

8 
5 56 
75 
4 

347 
182 

1073 
962 

2 
1 

2 
2 
1 

43 
1 
2 
2 
2 

$ 
4 

4 
4 
-
1 
4 
4 
4 
4 

-

-

1.2 
2 

$ 
2 
4 
1.2 
2 

-

-

2 
2 
I 
2 
2 
2 
2 
2 

-

-

2 
I 
1 
2 
1 
1 
1 
I 

94 S t Thm 62 04 6 72 1 6 - - -

95 
96 
97 
98 
99 

200 
101 
I2o 
20) 
104 
205 
106 
207 
108 
109 
It0 
III 
112 
113 
124 

225 
16 
117 

Its 
119 

20 
121 

Pb1ztL 

PlznhuLa" 
Phaulak'4 

Plt~siuku 
Pbsubm 
sm am 
S a &M 

MDun 
PbetcabuI 
PFWtlcabun 
P,NLm 
Phrdam 
Phlidubun 
Pxtrwhbu 
Nan 
Nan 
Nin 
Krab 
K."h 
Ptuam 

Patum 
P*lubm 
Ph ualk 
SlLboath 
Sukbalb 
Tmt 
M aelml Son 

63 
63 
63 

63 
63 
64 
64 
64 
65 
65 
65 
65 
65 
65 
66 
66 
66 
67 
67 
63 

68 
69 
69 

70 
70 
71 
72 

01 
02 
06 

07 
08 
02 
02 
03 
01 
02 
03 
04 
05 
06 
01 
02 
03 
01 
02 
01 

02 
01 
02 

01 
02 
01 
01 

5 
5 
8 

3 
5 
4 
4 
5 
5 
6 
13 

6 
5 
5 
5 
9 
6 
3 
5 

3.4 

5 
1 
-
5 
6 
13 
1 

7 3) 
743 
850 

5S6 
925 
630 
575 
650 
650 
691 
662 

312 
50 
6.57 
60 
517 
509 
530 
630 
707 

1s 
54 
620 

743 
691 
s3O 
13 

1 

3 
I 

1.2 
1 
2 

1 
1 

2 
1 
1 
1 
1 
1 
1 
1.2 
1 
2 
2 

1 

2 

I 

4 
4 
-

4 
3 
4 
-

5 
-
-
-

2 
-
5 
4 
4 
5 
5 
5 
4 

4 
5 

-

5 
I5 
4 
-

-
I 

-

1 
1.2 
2 
-

2 
IJ.4 

2 
-

I 
2 
1 
2 

2.3 
2 
2 

-
-

2.4 

-

1 
2 
4 
-

-

3 
-

3 
2 
2 
-

2 
2 
1 

-

2 
I 
2 
2 
2 
2 
3 

-
-

2 

2 
2 
2 

-

-

I 

3 
3 
2 

2 
2 
1 

2 
2 
1 
2 
2 
2 
1 

-

-

1 
3 

2 
2 
2 

122 
123 

Mu Iam SA 
MKM14c Sm 

72 
72 

02 
0) 

22 
22 

7-50 
857 

2 
-. 

- - -

124 Mae H4 ,mt 7) 01 2 86 I - - -

125 MW Ho Sm 02 1 50 I - - -

126 
127 
128 
129 

30 
232 
132 

Nahan S ThscAut 

1Laevm 
1 msaP 
La.Mpi 
LAffa 
Phill'" 
Pimnh 

74 
75 
76 
76 
76 
77 
7 

04 
02 
01 
02 
O 
02 
02 

-
13 
7 
7 
I. 
6 
3 

60 
$56 

613 
613 
1.3) 
7.08 
640 

I 
I 
2 
1 
1 

Ii 

-. 

S 
5 
5 
5 
4 
5 

I 
I 
2 
4 
I 
1 

2 
2 
2 
2 
2 
Ij 

I 
I 
2 
3 
1 
I 



- - - -
- -

- -

- -

- -

- -

- -

- - - -

- -

- - -

Genetic Ditwirsi' of Winged Bean in Thailand 57 

Appdv 1.contdow... 

Seed wit of L l F _ _ _pod _ _Io. Soc Emir? 6L n se d pe cw 4 S SWC 

333 {.&.jRai 77 of I 567 - - - 
14 Chmaiz 73 03 3 752 1 

Ili ChaM Riu 71 04 13 517 1 - 
1.1 CS'.?, RAJ 71 05 13 670 - - - 
137 Clari Ro 738 6 13 539 1 - - 
333 CN&r Rai 71 07 3 533 1 - - - 
13 Chan Rai 79 02 1 512 1 - - - 
34) !a4 Rja s0 03 7 427 1 - - - 
141 C?-Zsrdnam I3 01 - 520 - - - 
142 C'-.4Rju 31 02 7 5 76 1 - - - 
143 ( ha".agRm I1 03 - so I - -  -
144 ( hu-r RAUa 1 04 9 556 - - - 
14 Chan Rai 82 02 12 1060 1 - - - 
16 Chan Pju 82 03 I 13I 

147 ChRuRll 2 05 13 737 - - 
143 (hArj Ra, 13 02 I 640 


4 - - - 

3 - - - 
149 (-h rll Ri 13 03 1 643 1 - - - -

I" O Cur4 Raj 831 04 6 541 1 
 - -
: I1 Cbu-S Rai 3. 05 6 594 - - - 
352 Ch.4 Rai 14 02 I 593 3 - - - 
1.13 Charn4 IRu 4 03 4 740 1 - - - 
154 Chzrs 34 04 - 930 1 .Ra -

355 Chuge Rai 14 05 7 7 1 - - - -

Ht, Ct=4 Ii 01 I 772 1 - - - 
157 ( 3,jka 15 C3 13 753 1 - - - -

I35 ( r.4 Raj is 04 6 330 1 - -  -
159 Char Ri 15 05 3 795 1 - - - 
I3/S Chua.gn 16 01 - 2 50 - 
361 C, -~m R 36 02 - 253 -  -

162 Ct.-aRA 36 13 3 55 1 - - - -
IP, 03 

16) Ch n' Mai 13 03 1 670 

.64 Chuan Mat 19 03 
 7 85 1 - - - 
165 Cn.& Ma, 91 01 I 954 1  -

10,6 Char4 Ma 94 01 13 1009 
 -

367 Ph"i Nahon 95 03 4 -. . .
 

9 
wdcv3or - I - Casm 2 Ver ISM bowau 3 - LUgSIbrom 4 - Me*=m btg., 5 - DowKz 6 IDut hres7 - ed" &i I - R" 

pur . - Dnk pipr BEoLn& - iv Bmwow.h ur, 33- Dut kvwuisb parp1 I- II sgW browku I2I-

2 ,d tbz - I - Dorbolk 2 - Lvolar 3 - LA. 3Unedit.
3 
Flu rcrm- I - %,Wr.2 - Very aisbmb, I - Ligbsbar.4 - 0Em 5- Mw mu.p 6 - Dt P . 

4 Pod e- I - lwtadm. 2 - S,ltzt 3 - fno . or. 4 - Fi. cmvet. 
-Ped : - - - .m I LAg prrm 2 pem. 3 dot Vim 
6
 
Pcd s,wt - I - atmkI - .mIuieIyrou: 3 - mow.
 



Collection, Evaluation, and Conservation
 
of Winged Bean Germplasm inthe Philippines
 

N.G.Aamicpic and At At Movillont 

Winged ian was Introduced Into the Pt~p;Inrs In rldastoric or nithip tar1fl. hioricMl times from the Malay 
region. The first Account of it in Philippine literature wa3 in 1137 b.Fr. Manuel Blanco in his Flora de Ins Filipinas which 
contains the first botanical illustration based on Filippine plant material. The species is widely distributed in the ar
chipellago and isreferred to b. man. interesting local names. The tno more commonli used names are kalamiimis and 
segaillat. Its priricipal use is as i."getaale, particularl) the immature pod. 

Germplazzn co"Iection and crop Iznprovernti is jini btginning and to dzte the Plilippine colirciion consists of 83 local 
accessons and 37 'oreign introductiors. Prelmilnry pho!ogiczl and a2,.ronomic traits indicate significant data on 15 mrat 
genetic vsnarLU, in the Phijrpp; e ninged b-zn germpl.n. Further exp!orztion, collection, evaluatlon and proper conser
vation is expected to enrich the pres ent genetic resource for ninged ben improvement. 

INTRODUCMION 

The attentior, now given to winged by those i'onccrned with fxxl and agriculture in the Philippines is 
very recent, no doubt as a result of the current drive to develop the winged bean as a highly nutritious crop in 
the tropics. This is very timely since the emphasis of the Philippine Nutrition Program is to grow indigenous, 
eay to grow. and already acceptable nutritious crops, like winged bean. 

The winged bean. Psophxarpus tetragonofobus IL) DC was introduced to the Philippines from the 
Malay region either in pre-historic or within early historical times long before the advent of the Europeans in 
the Orient iMerill 1912). It first appeared in Philippine literature in Fr. Manuel Blanco's Flora de insFilipinas 
11837) under the 'me Dolicoi tetragonolobus L. Fr. Blanco stated that he saw living plants cultivated in 
Manila. and noted that it flowers in December. A plate (Tab. 293) approximately 20" x 15" with a satisfac
iory botanical illustration of fhe plant based on Philippine material was drawn by F. Domingo. The caption 
reads. Dolichos retragonolobui Linn-Blanco Psophocarpustetragonolobus DC ,ar. macropterus Hassk.Miq. 

The winged bean isknown by many local names in the Philippines indicating its widespread distribution 
among various ethnic groups in the archipelago. More commonly, it is called -kalamismis" (Tagalog) or 
segadillas IPanay. Bisaya). Its wide acceptance as a food crop in the Philippines is immortalized in a very 
popular Philippine folk song ilahay Kubo" which enumerates "segadillas" third of seventeen crops2 usually 
grown in the yard of the Filipino's nipa hut )bahay kubo). 

COLLECTION 

Local collection efforts are very recent mostly within the last two years. Major efforts to collect local 
varieties are those of the Institute of Plant Breeding IIPBI. University of the Philippines at Los Baflos, with 
United Nations Environment Program funds, the Palawan National Agricultural College (PNAC' in 
Aborlan, Palawan which has a good number of accessions from the island of Palawan, and the Bureau of 
Plant Industry (BPII. Several foreign introductions are included in the collections of these institutions. 

As of December 31. 1977. the winged bean germplasm in the National Plant Genetic Resources 
Laboratory Institute of Plant Breeding consists of 88 local and 37 foreign accessions listed in Table I. 

IAssociate Professor and Research AssWtnt, Department of Agronomy, College of Agriculture, University of the 
Philippines at ls Bzlos .Laguna, Philippines 3720. 

2Sl2ngkmn3 IPetrmuA, talong (S mehwt,,na. ,egadilla, (I1 iteraeonlohz, . mani L4 hptee'a). ,itaw IVei 

quipedali), bataw (D lahlahl. patani P linaluo. kundol Imhpua). patola (Iut[a p 1.upo (I. sierartal.kalabasa 4C 
maxima). labanos (R xia;t bawang (A4%amIum).lu)a (Zairinalim. lingAa). musta (B junceal,kamatls (1. ewuleunt) 

S orienta/et.
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Table 1. Winged Bean Accession of the National Plant Genetic Resources Laborator, Institute of Plant Breeding. UPLB 
a; of December 31, 1977. 

Accession # PedigrmlOrigialSource Accession Pedigredrigin/Sourc 

001 BPI. Dingras. Ilcor Sur 055 Puerto Princc-sa. Palawan 
002 Dingras. Ilocos Sur 056 Puerto Princcsa. Paba%,in 
003 M IMNCST 057 WB29 Puerto Ric.u 
004 BPI. Ilocos Norte 058 FLB-I. Daao 
005 WB 60. Pu-rto Rico 059 FLB.2. Iloilo 
006 WB 10 8. Puerto Rico 06) FLB3. Sta Barbara. Ilowi 
007 
008 

WB 11 2. Puerto Rico 
WB 12 I. Puerto Rico 

061 
062 

FLB4. Bacol(xi City 
FLBS. ls, Bafley,. Laguna 

009 WB 12 4. Puerto Rico 063 FLB 6. Santa. IIovos Sur 
010 WB 12 8. Puerto Rico 064 FI.B 7. Balle,,teron. (agasan 
Oil W 12 II. Puerto Rico 065 FLB8. Malalan. Ilaean. kabela 
012 WB 15 12. Puerto Rico 066 FI.B 9. (Carumatan. Ila.an. Iabela 
013 WA In I. hierto Rico 067 FI.B 10. BPI. Ilagan. Iabela 
014 
015 

WB 
WA 

16 I. Puero Rico 
19 4. Puerto Rico 

068 
069 

FI.I I. San Antonio. Ilagan. Iahebla 
FEB 12. Sinmlnatin. Roxa,. !sabla 

016 WB 19 9).Pue. to Rico 070 FA 13. San Juan. l.a Union 
;)17 WB 21 4. Puerto Rico 071 FI.1 14. San Juan. [.a Union 
018 laioan 072 [.B 15. San Juan. l-a Union 
019 Perci. (alauan. Iaguna 073 FIB 16. San Juan. La Union 
020 Aiac. Ilocor Norte 074 FLB 17. San Juan. [a Union 
021 NucaIs= c;ja 075 1:1.1121. [,alicsicn,. (aga.an 
022 Rrario. atanga, 076 Hl.1 22. Alrnotlian. Iloilo 
023 Panga,,nan 077 FIB 23. Baclaran. Metro Manila 
024 Tanauan. atanga, 078 Panga,,man tMediuml. Vcg Crops. UPI.B 
025 (aiguran. Sormigon 079 Pangasinan iSaialli. Veg CropM. UPIB 
026 
027 

Torrnjo,,. Marnduque 
Mogrxrg. Marinduque 

080 
081 

Pangasinan II.ong). Veg (rofis. 
Puerto Prmce'.a 4 9. PNAC' 

UPLB 

028 %orgxg. Marinduque 082 Puerto Pr-nce.a 5 9. PNAC 
029 Mogrog. Marinduquc 083 Puerto P'rincc-,a 7 9. PNAC 
030 Torrior,. Marinduque 084 Puerto Prncca 118. PNAC 
031 [o, rijo . Marinduque 085 Aborlan 3 1. MNAC 
032 Nabua. (amarmc Sur 086 Aborlan 3 2. PNAC 
033 Pili. (ararin Sur 087 Aborlan 71. PNAC 
034 Sihuan. Romblon 088 AborLn 11 2. INA(" 
035 Sibu)an. Ronhlon 089 Aborlan 14 9. PNAC 
036 Sibuan. Romblon 090 Narra 2 2. PNA( 
037 Pili. (amarines Sur 091 Narra 8 5. PNA( 
038 Valen/uela. Bulacan 092 Narra 12 5. PNA( 
039 1lang.-aman 093 Narra 19f). PNAC 
040 Pangainan 094 Narra 21 (. PNA( 
041 Panga,,nan 095 Brcw.ksptnt 4 2. PNAC 
042 1PI I. Nigeria 096 Arook,, mit 5 8. PNAC 
043 r"r 2. Nigeria 097 kroikn,)n 92. PNAC 
044 1PT 3. Nigeria 098 Hroxoksoint 1,3. IPNAC 
045 -rI4. Nigeria 099 Artok%,point 14 2. PNAC 
046 
W-7 

"Pr 6. Nigeria 
IPT 16. Niqerta 

100 
191 

Riia%2A 6. PNA( 
Roxa,, 5 S. PNAC 

048 UPS 122. Nigeria 102 Roxa%o 8. PNAC 
049 
050 

IAN 902 ili. I.N. Indonesia 
LIN 902 13. I.BN. Indonesta 

103 
tO4 

Roxa, X 9. PNA( 
Roxas 10. PNA( 

051 
052 

i.BN I0X. I.BN, Indoncsa 
Wantoan Ikt. Yoga. Indonesia 

105 
106 

Bataraj 1 2. PNA( 
ataraa 32. PNA( 

053 Wanosari .Mkt. oga. Indonsita 107 Bataraa 44. PNAC 
054 Puerto Princ-,a. Palasan 108 Bataraa 6 4. PNA(" 
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Table I. contlue&.. 

Acms.ion I 	 Pedigrce/OrigimSo -rce 

UPS 122. IITA: PI 7042. BlPI109 
110 US 31. IITA: [1 7045. BPI 

UPS 47. IliA. P 7046. [PIIII 
112 	 UiPSI21. IITA: P1704X. PI 

PI-7241. iDPI. %fiJoro113 
PI7242. ll'l; Mlndloro 

115 	 P17247. I:l (abu~ao 

116 	 UPSI113. lilA Pl 7252. llPI 

117 	 UPS 115. Ii A: PI 7253a. 1DPI 

114 

7. Ill+\ [)I 7254. DPI118 	 UPS 
UPS o). IliA. Pl 7257. IllI119 

120 	 PI 726o. DIil (.t ie 

121 	 SjC 771. DIB 
122 	 S("77 2. [tPI 

SiC 77 3. iPI123 
L PS I12.l\IA PI 725n124 


125 	 UPS 22. 

'palaumn National Agricultural Coll e. Aborlan. Palawan; %erd%prosid-d b,# PCARR. 

zSedd protided b. P(ARR from BPI .a1(ranja. 

EVALUATION OF GERNIPLASNI 

recent collecinformation on the present collection of the , inged bean ,\er, ,ketch becaue these are 

tions which are still being multiplied. Baed on theyc information. the range in variabilit%of ,ome characters 

are shown as follow%: 

Seed Color 

I. 	 Local collectio'. Based on 47 accessions, seed color ranges from light brown- biege. brown; maroon; 

dark 	brown to black. 
maroon. dark

2. 	 Foreign collection. Based on 29 accessions seed color ranges from light brown; brown; 


brown to black.
 

Eplotyl Color
 
All 20 local accessions observed had green epicotyl.
 

Stem Color
 
Based on 
10 local and 10 foreign accessions stem color ranges from light green: green. dark green; light 

purple to purple. 

Lev! 	Color
 
Based on 10 local and 10 foreign accessions leaf color ranges from light green. green to dark green.
 

Flower Color 
very 	 light blue: light blue; blue

Based on 24 local and 9 foreign accessions flower color ranges from 


violet; violet, purplish violet to purple.
 

Fresh Pod Color 
Based on 24 local and 12 foreign accessions fresh pod color ranges from green: green with purple wing to 

purple. 

Growth Habit
 
Based on all observatiens, viny or trailing growth habit.
 

Seed Size 
Seed swe among 32 local ac.essions range from 0. 19 to 0.34 g/s-ed. while seed size among 28 foreign ac

cessions ranges from 0.19 to 0.54 giseed. 
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Pod Length 
Pod length among 22 local accessions ranges from 11.2 to 47.8 cm. while among 14 foreign accssions 

pod length ranges from 10.3 to 30.7 cms. 
Number of Seeds per Pod 

The number of seeds among 22 local accessions ranges from 9 to 15 while among 8 foreign accsions 
the range %%as 9 to 19. 

Weight per Pod (Fresh) 
The fresh %%eight pcr rxJ among 19 local accessions ranges from 17.4 to 31.0 g,1pod while among 15 

foreign acceLsior,,. the range %%asfrom 6.8 to 30.4 g/xl. 

Dais to Flovier and Maturit. 

I. 	Januar. planting. Among 20 local accessions, the numbx-r da.s to flo%,er and the number of days to 
maturi1t range from 42 to 57 da.s and 105 to 125 da.s. Fifteen foreign accevsions generall, tend to 
floCsr and mature earlier at a range of 38 to 55 das to flo,,er and 99 to 132 das to maturity. 

2. 	June planting. Sewen local accessins liae a sider range at 34 to 97 dai.s to flmoer than the January 
plantings Nine foreign acccssions la, ea range at 34 to 98 dais. 

Fresh Pod Yield 

1. 	Local accessions. Based on 19 local accessions. number of podlplant ranges from 1.6 to 10.8 pods 
s, potential .iclds to 7.8 tonha,ile 	 range from ()rr 

2. 	Foreign accessions. Based on 15 foreigi accesions, the numiber of rxxI.Jplant ranges froni 2.3 to 22.4 
pod ss hilte ields range from 0.6 to 7.2 ton/ha.porential % 

Seed Yield 

1. 	L.ocal accessions. The number of seedsplant aming 19 local accessons range from 2.8 to 44.5 seds 
%shile rxtential .ictarage.ields range from 0.10 to 1.5 ton'.ha. 

2. 	 Foreign accessions. The number of seeds.plant among 14 foreign accc,,sions range from 6.2 to 61.3 
seeds w ile potential yields range from 0.14 to 1.6 tons/ha. 

Seed Qualifi 
Four local acceslions have a % protein content ranging from 34.67 to 40.17%. 

GERMPI.ASM MAINTENANCE AND EXCHANGE 

At present the seed collection of %singed beans are maintained in a seed storage room with temperature 
controlled at axout 5'C. Well dried eds are contained either in glass bottles ,,ith rubberized caps or in heat
sealed ;latic pockets 5 mailthick. The seeds are still irtheir first %searoif storage. At present, the capability for 
distribution and exchange is Ilohecause ()f insufficient seed&. Mot of the coilection are nos, in the field for 
seed maltiplication. 

PI.ANS AND PROSPE(TS FOR GERMPl.ASM
 
CONSERVA'TION AND UTIi.IZATION
 

There is a need for a coordinated and s.steriiti effort hr ,iniged bean germplasn conservation and 
utili/ation in tie Philippines. I lie follos ing are tiohirjccions for tihe immediate future. 

Collection and Cataloguing (ifGermplasm 
I.(xal cillectiin of ,Isinged bean ,arietics has juit begun and %s;I1 peak !i to anprohahl. ti o iear, 

estimated 500 or more acc:ssion, the current lead agencies in collection are the IPB. l1l1l and PNA( . The 
IP1B shall c(x)rdinate acivl.ies to ,se, e collection. de,.ription and recording of accesions. Foreign 
materials shall be introduced to enrich Philippine gernrplasm With respect to foreign collections. the IP|i and 
BPI shall co)perate regarding plant introdtini and quarantine requirenments. Incoming collections are 
threfore ctianrieled through ihese agencies for pl;int introduction and quarantine pt1rxI.Cs. Iii thiis connec 
tion. the IPB is presenitl' negotiating to tetup nececsar, fa.liities. 

http:pt1rxI.Cs
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Maintenance and Seed Exchange 
It is tie prinary responsihility of the IPB as the national plant genetic resources laboratory to conserve 

and enrich genetic resources of winged bean for the country. It has also been designated as a regional seed 
store jointly with Papua New (uina Plans are being made so that seed exchanges shall befor this ,pciel. 
channeled through IPB as the national germplasm resource center. 

To ,erse this purpose the IPH(iR has rccentls granted financial suppxrt to estabh!ish at IPB a long term 
%edstorage facilit, of 45 cu in capacit .' [his facilit, ,ill be operational by nid 1978. At the sankL tune. 
negotiations are ongoing for an expansion of the faciliti.s of the National (Genetic Resource-, LaboratorN at 
IPB1
to inproe present capabilities for seed maintenance. documentation and exchange. 

Germplsm Documentation 
With assistance of the Biometrics Laborator% of the Institute of Plant Breeding and tapping the com 

puter wrvices and facilities of the Agricultural Resource Center, Inc. at UPI.B. germplasn data management 
will be conlputered for ease. effizieiic,, ard accuracy. 

Program for Eialuation, Sdection, and Utilization of Germplasm
 
Agronornic and ecological esaluation, breeding and selection %%;I1
be the priniar, concern of breeders and 

agronomists in research statiois of the naimnal rescarch s.stern. Tis progran needs to be %;ellcxrdinated 
to ensure rnaiPntitrn utiliation of a%ailable gerniplasn and rapid development and selection (f improved
,arieties for iiniediate multiplicatioi and distribul:orn to back.ard and commercial grk;ers. In this connec 
tion. the germplasni collection shall be made freel. aailahle t( tileresearcher and research agencies within 
the national research s.,stem as well as for international seed exchaieg 
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The Genetics and Physiology of Tuber Production 
in Winged Bean 

A. A. Bala and R. A. Stephenson' 

INTRODUCTION 

The winged bean has recently been recognized as a nutritious crop (Masefield. 1973 and Claydon. 1975) 
which has a potential to be developed into a major food crop to combat the protein deficiency in most 
developing countries. Essentially all parts of (he plant (you' g pods. young leaves and shoots, flowers and 
tubers) can be eaten (Anon. 1975 and Khan. 19761. 

Winged bean roots contain a higher percentage of protein on dry weight basis than any other tropical 
root crop known (Claydon. 1975). The challenge then is to develop the present tuber crops,and with the help 
of breeding increase their protein yield. On the other hand, efforts could be concentrated on a plant that is 
already high in protein and develop it into a tuber crop. Winged bean appears to be the only plant with pro
mising potential to be developed into a tuber crop. 

MATERIALS AND METHODS 

The winged bean varieties UPS 121. UPS 62 and UPS 32 were selected for physiology studies on the 
basis of their previous yield records. Variety UPS 121 is the tuber-producing type and does not give high grain 
yield. The opposite is true for UPS 32 while UPS 62 ismedium in both grain and tuber yield. Physiology trials 
were conducted over two seasons in one location at University garden in Port Moresby. The dry season ex
periment was carried out from June to December. 1975 and the wet season experiment from January to June. 
1975. 

Physiology experiments were based on pruning treatments only and these treatments were control (No 
pruning). Vegetative Pruning IVPi. Reproductive Pruning (RP. and V& RP. Pruning was started at the time 
of flowering and continued once a seek until the control plots stopped flowering-

Grass mulch was applied on ridges to help reduce the temperature. Yields from mulched ridges however 
were recorded also and the effects on yield evaluated using itotests. 

Plants were germinated in the green house and trarsplanted to the field 16 days after Noing. Spacing 
was Im x I m between the plants and the ridges were I meter apart. Size of the replications was 120 sq. m. and 
the main plots 40 sq. m. The experimental design used was split-plot with varieties as main plot and 
treatments as sub-plots. 

Methols of analysic used were those found in Snedzcor and Cochran (1966). Baily 119591. Panse and 
Sukhane 119671. One other physiology experiment was done but since it was not replicated, only graphical 
analysis was made Fig. 1.2.31. 

GENETIC EXPERIMENT 

The four populations. Fl. F2. BCI and BC2 IBC= Backcrosls were derived from the parental lines UPS 
31 and UPS 122 which were similar in yield to 32 and 121 mentioned earlier in that 3: was non-tuber
producing line while 122 was tuber producing line. All the crosses for FI and the back crosses were made in 
the green house. Some of the Fl progenies we.e grc,.vn out in the field for F2 generations. Flowers from the 

'TheI"acult. ol Agriculture. Uniiersit. Post Office Box 4t20. U.P.N.G. Papua New Guinea. 
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FI in the field were taken to the parents in the green house to make backcrosses. The six populations men
tioned above were then planted out in a randomized block experimental designed field at a spacing of 
Im x I m between the plants and between the rows. There were four replications with ten plants per popula. 
tion per repli:ate Eery singie plant was pruned both vegetatiely and reproductively. 

Experimental area was adequately fertilized and mulch was applied on all ridges. Water was applied 
twice daily. 

At harvest, underground .ield and number of tubers per plant were recorded on dry weight bases. Plant 
parts were dried for 24 hours at 80"C in a drying osen. 

For all character , mentioned above. anvt sis of .variance was done as in BailI 19591 and variance com 
ponent analysis %%as calculated as in Allard 11960) for each of the replicates and the estimates are reported 
here as means of four replicates Negati+e estimates were taken as zero and carried equal %%eight in calcula. 
tion of the means iSidsell et al. 19761. Original data on underground Ageights ,,ere transformed into logs as 
means and standard desiatiorns +.arieddirectly. Hieritabilitics are repoKrted here as means of the heritability 
estimates for each replicate. The standard errors (SE.) of 'ariance estimates are also reported here as means 
of S.E. for each replicate 

RESULTS AND DISCUSSION 

The yield of underground parts was significantly different for the three +arieties used in the pruning ex
.
periment in hith seasons ilahle, la and 2,aI |hi', i'n jIgreeient v. ith Khans,, iaternent 119741 that 

potentially high seeu yielding plant is likely to produce litte tubers or no tubers at all and the tuber yielding 
plant to have high flowe. drop and low seed yield". The table of means f'ir varieties iI b and 2b) cor'firm that 
UPS 32 which is a high grain - yielding tpe bears no utrber at all. On the other hand. UPS 121 chosen for 
this work also on the strength of its tuber Nielding ability show+ed higher mean tuber yield. This trend was true'or both seasons Only UPS 121 and UPS 62 had tubers, so at he tine of harvest, dr. weights of 

underground pai ts %wercalso recorded for all variecties. Most of the tubers varied in size but none was found to 
be bigger than a ilunib. Hover, in the highlanA11, of Papua New Guinea. bigger-sized tubers are harvestetd 
and sold in the markets 

The mot inIportant pruning treatment was that o'f reproductie pr-uning. Means for reproductive prun
ing were much higher than those for vegetative pruning. Conbined vegetative and reproductive pruning 
yielded only two grams more indictating perhaps that vegecatie pruning is not so important. Vegetative prun
ing actually ga+e lower yields than the control. The wet season experiment did not give significant results for 
treatments. Perhaps wet season is usually the warmer time of the year and may be high temperatures are not 
conduci+e to tuber production. When the -oilis sati-rated and highly water-logged, the oxygen in the root 
zone mnay be deficient which when coupled with high temperature, hinder tuber production: the re+erse is 
true for the dry season. Th;s is only a speculation and more work is needed to clarify this line of thought. 

Combined analysis of varianc; for the expermients of both seasons (not shown here) showed that seasons 
and varieties were highly significant at 1% probability. Effects of seasons are also shown in tables 3a and 3b 
where mulching effects are compared. I single seasons r.mulch versus no mulch was significant but when two 
mulching treatnents were compared against each other from both ,,asors, results were highly significant at 
P = 0.001. 

Treatment effects were partitioned in the combined analysis described above. This showed that 
reproductive treatment is perhars the most important treatment. The effect of reproductive treatment did not 
vary front season to season while vegetative pruning gave variable results and did not show- significant effects. 

Pruning r'iot only encouraged tuber development but also leaf production. Although this may be taken 
for granted due to remo+al of apical dominance. we note with interest that while control plants have almost 
lost all their leases. there was still verN high leaf area in the pruned plants 23 weeks after sowing iFig I 1. 
Maintenance of larger leaf area for longer time ,v,important for tuber production and '.ulking as shown Fig.2. 
Control and pruned plants initiallyIgrew at the same rate to I 7!h to 18th weeks, where control plants reached 
their peak. Pruned plants from then on bulked at a faster rate to reach their peak at the 21st week. 
Percent underground parts seas much more reduced than percent ixxls in control plants. Increased percentage 
of underground parts was sen in pruned plan.s iEig. 31 where pruning involves that of removing flowers and 
leaves. This perhaps sup;orts the view expr-essed earlier that reproductive pruning treatment is very impor
tant and that reproductie sink seems to be a major pathway for photosynthetic material. 



Gtnelic. of Tuber Production 
In the. gclctic cxpeRrnmnt. it %as foiund that the tv.o parcntal licn VNS 3! and PS 122 and their 1I. 

1-2 and back cro, progere "crc htghl_ ,wniffcart %lilth rc,,ct to thir mean tubter icld and the number of 
4 I 	 mean er \, thII'- :t L2r %%.j, tituber, per plint i] ahbc, a and ".a " tt % !J ,e pirc it it%,, I Jiltht rc t ! r4il 

the rest of the pNoPULlaton1 1 ab-, 4b and _bi and the" nican of I-!. -2 and BC. ., ,nila-itit .eld. Midin % 
,,irent iIi PS I anJ its kick Lr,,s t( .I ,, th:le t %e l for rot, anod tube.r, a, ,,ell as' for nurber it! 

tulber, pecr plan! 
-or the row ind tuber ' I P, 31 v.a '.cr, ariaIe, as the cr.fhcent of ,ariaton i( V'I '.ho,,, 

Ilable 5i Had tuber ,.ohi [cte uxed nid p'arent ,,ht!h had no tu'r,,at all ,oiUld hal, had/iro ( V as in 
A hlh f ht ho br iltLrb.r of tubers, p,:r pIlnt ( bor rtiIt and tuber, i,, jriap-,, due to , n4can ,eld 

From the ,aime to! 1 . - ,,l - 'i ,I be,,'ccl thAt it rInnr1 01' heter arnrt 'i,P.. Iilli,. 

U..t.'d. %%C literoi, ,kh!L \t." hetroNi, I, realicd if rnid parcn mean ,%.,, LusdItei lhtiat, sall hut [pos 
NerzAtie h.crter-.i, obt!ined usim! ttfer parent ni,ndatcs that for tuber .,ield. hlbrid %irorcOuld n1t be 
utiul fi t',e.cr. hetrotts manifests itself in 'nAm x id Is t tinltri! Ielue,, Il.ard 1hInIaII llconimon 

c. ..	 an, .ir I r, !:k , ( 1, 1 - 01 1t 11'-, th reh! rec1, -',:.crr, , ' > Y ! li.i .'r-
ib1InVI! a -'Cm, to be hoicr than vcrinlioimhim I ov. or lack of pcific co iIht abNt; o iibi l 

Iic Ites!no dominanc III ta'blC', 4d 'i.,! d. the %ariance c oneiritm aral %,si,sho%s that t ost of the 'aria 
illM Is ditle to ddItI% effoats rather lliiitc or etiI Since ldditi1% effcc's arethan doml rmIolueal effects 
cnetIc" 01fct c'i \psed oin. resulting it high h-ritabilit\ ftcurc. iniproscment throu.ghl breeding na'that1 
pri ,e %r r orilrv, hi, Narr i.'. ,ensc hcrtabilit fiure', do nrot differ ertmuch Broad sense heritabilities, 

I ,could thcrefore be :aken rouL' and Set C' I-c esJiiatC Of turro,, ewe lieritabllitics 

(;N \I.AL(.)N(I.TSIONS 

I ReproI1ti'e pruning I-sMl)re It.lrat than ohlier formsi'f pruning 
2 Scv,,tn effect, , are significant 

.\dditie effect, are mnuch highe.r than donmtitance and ciriilnental effects 
4 	 . trli/atior of hkbrid ,g1Our for tuber pro'.hnctilon ma\ riot be practical but impronient through sciec

tiotn nia be % rth'%h title t) high :.ritabilht% UalueS 
If reprioJuctilt and .easort effect, are rliirtant. p,.rhaps niatl steritl.1 na, create a slf-pruned crop. 

I hi-s role (if maile stcrilt therefore tieed\ to ibe 1m,,ttigated Alirnatc%. if plants are grown at a certan das
le.ngth. fI],.crile tia , it happen it saint da. length,, Perhals thc,s" Imitudes \%here flovcring dot:%riot oC 
,culr cOIitd gro% s%,mged bean arretic-s that are ttbevr pr ucrliCl 
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APPENDIX I. Table Ia- 3b derived from phyIosog) experiments. 

Table 1. Dr) se=n phyloog experiments. 

Table I. 	 Andysis of variance for dry sez.zon phy,-IooD Table lb. Table of varietal and the treatment means for 
experumet, dry season experiment with their LS.D. 

F 	 (P - 0.05).01 S.sources 
 ---Fein egty MS., [-S.D. Treatrent VSD 
Blocks 2 790368 2 49 
Vanetes: 2 2594080 8 19" 

Errnx aj 4 316460 UPS !2 21207 NP 22877 
401 57 	 43 79Tre2ifrnts 3 4469.82 4 36" UPS 62 56 34 V P 225 73 

Varet x Treatments 6 181438 1 77 UPS 121 55400 R P 355 73 
V- RP 357 40
Error lbi Is 102389 


Table 2. Wet easo pbiysolov. expertment. 

Table 2L 	Analysis of variance for wet season ph-siologw Table 2b. Table of varietal means and their L.S.D. 

expemeff. 	 (P - 0.05) for wet season expermusent. 

L.S.D.Sources d.l + M-S. F Vriety 	 Mexa 

134Bocks 2 164 29 UPS 32 
Vanews 2 158 89 28 12" UPS 62 22.57 5.39 

41.91Error is) 4 565 UPS 121 
Treatmernts 3 1894 095 
Var.x Trtat 6 38 50 193 
Error (bi 16 1998
 

+ - Degre es 'tlredomreduced by two due to two miug 

TaMe 3. Effect3 of Mul g. 

Table 3. 	 Table 3b. 

Season Treatment Mean ta N Treatment Season Mean db N 

Dry 	 Mulch 123 84 276" 18 Mulch Wet 887 8 13"* 3.3 
No Mulch 75 71 Dry 123 84 

° 17 No Mulch Wet 474 5 75 1 33 
No Mukh 474 Dr) 75 70 

Wet Season 	 Mukh 8 87 242 

a - I viw frme paired comparlsoo. 	 b - d value from pooled vua--

Elet of meda wer sgntlfml', if looked over a sintie 
M &Q I -, - of aSlagle trvsueusonly over kot' wmhn 

is hhigly Ita a,t (P - .001. 



Genetici and Ph)violokn of Tuber Prouc tion 67 

APPENDIX 1. Tables 4a - 9d deritH from genetic experiment. 

Table 4. Anova on Mean Root and Tuber Dry Weights (gis.). 

Table 4a. Tble 4b. 

Sources dL NL. F Population 
Pomiob s 
RcpIKh1ions 

5 
3 

37 
03 

7 36.. P2 
07 

BC 2 FI F2 BCj
8 

PI 
0 

ErTLX 15 0 Mean 0 19 0.8 070 077 087 104 

I S!). at (P = 0.05) = 47 

Table 4,- Table 4d. 

Ft,uLation Mea SID. Cv. SF2 A SD2 hb.S b2NS 

P1 1.04 + -0.125 025 024 Reps 
P2 0.19 + -II 022 116 I 011 017 013,91 039 039 
FI 0.70 + -0.105 021 030 2 00N 020 009 017 017 

0.77 + -0.18 036 047 3 003 005 001 067 056 
4 003 010 G010A 077 077 

Mtean 005 0 13 00025 050 047 
St of +002 -007 -00025 ,013 +012 
Mean 

Table 5. Anova on number tubers/plant. 

Table -44 Table 5b. 

Sources d. M-. F Population P2 BC 2 FI F2 BC1 P1 

Popularns 5 656 2523"" Mean 10 143 279 3.11 3.5 4.46 
Repkcaxu 3 037 3.33 LSD at IP=0SI = .77 
Error 15 026 

Table Sc. Tale Sd. 

PopC.ltaoa Mean S.D. C. Reps. SZE S A SD hBS 12 N S 

P1 446 .*65 1 3 029 I 0+90 441 20401 084 0.84 
P2 10]+ 0 0 0 2 097 023 0 39A0 019 0.19 
F1 279 + 49 0.99 035 3 164 8 14 4 600 083 083 
F- 3.11- 87 1 75 056 4 OF3 280 038 079 0.70 

Mein 109 397 010 066 064 
Scd. 

Error +019 +167 +009 +0158 +0.153 
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Some Investigations on the Indigenous and Exotic Collections 
of Winged Bean In India 

Rajendran. R.. A. Satvanara.ana. Y Selvarajand B.S. 1hargat'a 

Winged bean has been under cultivation InIndIa In sca-ttred pockets Inthe Va*cs of Go, N1.,.rettr Karnataka,
Tamiinadn, Kerala, Madbya Prade , Orfm, Be-ZJd rnd Tri;=.- Indeno, rzd exotic ce2eto=3 were zssemd for
pheilotypc. quatitaztie and qa2itwtive carcters. Seed-cozt co!o:. vried froa !zk,p:p!e, broviu, te, Ught green to
nwte. Wcight of hmdred eeds vrietd from 5 to 20, ith pLd len.-th btreen 5 cm to 25 cm InClercnt I zes. The esrilest 
tine nonered in 50 da)ns afler swawi rd one nr Cocred z3 Lte as In 14) dayz.

Seed protein varied from 21 to 41 per cent In vvin.ed been., rrec-c;red to 33.4 prr ce t Inpz, 32.1 per cent in sword 
yteen, 33 per cent Insotbern pea rnd 23.4 per ce t In french bez=- In dinged be= crce protein of trc padd (on dy w i:ht
blis) wis 25 per cent as ompared to 26.7 per cent In sw~ord bean, 26.2 p.r cent In dolleros bean, 23 peMcent Insomhern 
pea. 21 per cent in trench beau end 26.2 per cent in sztdl~ed ima bern wten ell w;ere c,Ivr.hed ruznd c lme.te.l l-g

CorreltfIzm 't-des indicete that r.eed protein in hinged bean Is not correlated vith the za7 o=-c ch t-rn gln3 
sco;e far stlecion of large seeded, long podded lin, with Hlhrer rnabrr of pods per plt:t, without z.Ectni protein con
tent of eed. 

Winged bezn Isrich Inprotein and scope exLas for frther improvemnt as a crop of tropkw-al zres of high hbmsldty
xnd no where Irrigation itier isavalable. For drier aren other legu.es 11Ee sword bea southern pea znd dolichos bean 
coc.d be recommended for solvig protein milntritiom. 

INTRODUCTION 

Work on winged bean %as initated consdering the unusually high yield potentials with appreciable
quantitie._ of dietary protein in se-pd. k. floer. tender leaf and shoots. as well as the root tubers. 
lArkord-1964), Cern. etai u0Q olmou ,1971.1974.7 11A..\l 09751. Khan 11975;. It has been characterizd as
followv Acceptable taste and palatahhit. iTrac%!lubbard 1950; Bailey and B'1ulter 19" I: Liener 19691: gxxl
residual effect on ,oil arid increae in %icld of suh'.-quent crop lIoku 1967; Borke 19711. its suitability as a 
green mantre crop. pasture crop and acoer crop for fallow as well as gardens arid plantations Walch 1958;
Wilson and l.au,,hur 195. long et a/l 190h; its high bacterial nodulation capaciti IMasefield 1970; Lser
1976i; its adaptation to lugh rainfall region. s here cltivationt of other legumes like peas. beans and cow a
is limited due to ph.%tlohniate iAnoni mou 969. of its cultivati(;n in tropical and sub tropicaiI% ,r,,ibilit. 

areas under irrigatio. iRolfs 1910; Mac Mi llion 19351. 
us seds are rich in oil and protein rich oil cake and ex 
istence of adapted local cultisars RloxhtJruhs 1814. 1832. 1874; Hooker 1879: Kocing 1894: Prain 1903. 

. ,Burkill 1906; 1)c (ando lh I iL). I9ho. Ptirsylohe 1968: Anons nous 19091. 

AIATERIAILS AND M-THODS 

Existence of winged bean in India has been reported from 1799 onwards. Efforts made to collect the in
digenous germplasm from different locations by personal contact and communication were fairly fruitful.
Fig. I shows the areas where the materials have been collected. Efforts are being made to get the materials 
from o~her states like; Andhra Pradsh. Uitar Pradesh. Bihar. Assam. Chittagong, border areas near Burma 
and the foot hills of eastern Himalayas from where availability is reported by Prain (19031.

Indigenous collection include accessions from eight different states in India. The proportions of different
germplasm received from Kerala, Karnataka. Maharashtra. Goa, Bengal, Tripura. and Madhya Pradesh is
represented in Fig. 2. lniriil accessions were sown as soon as they were received to enstre their survival
without loss of viability in storage; seed stocks were subsequently raised. For assessment the seeds were sown 
on the sides of 5 mchannels raised 22 cm on the sides. The growing plants were supported by gunny twine to 
train in 3 parallel rows of galvanized iron wire running one over the o~her 50 cm apart. 

iComributo No. 6. Indla. institute of ilorticaftual Research, Bemglore - 560 006. 
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Observations were recorded on seed coat color, 10 seed weight, volume (by water displacementl. 

number of days to flower, pod length. pod weight, number of seeds per pod. pod color and shape. Seed protein 

contents were evolved to !,tudy the correlation of seed protein with other agronomic characters. 
Harvested tender pods were distributed to selected individual,, thrice at an interval of 15 days to work 

out consumer preference. 
Vegetable legumes of both major and minor importance like cowpea, southern pea. french beans, jack 

bean, sword bean. cluster bean. pea and winged bean etc. were cultivated under similar agroclimate and seed 

and fresh pod protein content and some minerals were analyzed as no information for comparison was 

available on these crops. Nitrogen was determined by modified Kjeldahl method as described by Chapman 

and Pratt 119611. The samples were digested in diacid mixture (5:3:Nitric:Perchloric acidl. for P. K. Na, Ca 

analysis. P was determined by colorimetic method of Fiske and Subbaraw (19251. K. Na and Ca were deter

mined using AIMIL Flame Photometer. Crude Protein on dry weight basis was calculated as Nitrogen 
multiplied by 6.25. 

RESULTS AND DISCUSSION 

Vast variation has been observed in sed coat colour as represented in Fig. 3. It is observed that light tan 

or buff color of seed coat predominates in the collection: .pahed seed coat as well as dark eyed varieties were 

not observed in this collection. 
Seed weight varied from 9.1 to 54.5 g per 100 seeds iFig. 41 majority of them falling in 27.1 to 51 g per 

100 seeds (Fig. 51.varied from 7 cc to 5t cc with concentration in 21 cc to 42 cc groups. 32 per cent of them 

were in the group 28 to 35 cc per 100 seeds. 
Variations in earliness to flower iFig. 6)ranged from 50 days to 140 days. Majority of the lines (over 50 

per centl flowered between 61 to 65 days. Results indicated that there is wide variation in the photoperiodic 

requirement of this crop. This aspect should be studied to get a line completely photo in,cnw.oti'e Variation in 

seed protein content in the collection ranged between 27 to 41 per cent (Fig. 7). Thirty per cent of the collec

tion was in the range 35 to 37. It sas observed that individual plant selections in different lines varied in pro

tein content (Table 21. 
Marked variability in pod weight was observed with a range of 4.3 g to 27 gper pod (Fig. 81. 35 per cent 

of the collection were in the group 15 to 18 g %%eightand 30 per cent in 12 to 15 g per pod. Pod length also 

varied from 5 cm to 25 m; 318per cent of the collection were in the group 17 to 20 cm (Fig. 91. 

Number of seeds per pod iFig 101 vaned from 5 to 20. Majority of them had 17. closely followee by 14 

seeds per pod. 
Pod shape variation in a cr(s section was studied as described by Khan 11976) except for the division in. 

to 5 groups (Fig. II instead of 4.rectangular shape was oh',erved in 34 per cent of the collection. 28 per cent 

semi flat on suture: only 6 per cent were flat on suture and 8 per cent were flat on side. 
Consumers preference indicate acceptance of winged bean pods as vegetable (Fig. 121. and liking for the 

flat types. Breeding for stringless varieties is important. Initial selection of flat. stringless types will make it 

eas) for mass popularization of this crop. 
Correlations for cruce protein content with other agronomic characters were determined to create a base 

for selection for improvement. Tnc results p-esented in Table I indicate that there is no significant correlation 

of crude protein content in seed, with pod length, pod weight, seed per pod. 100 seed weight, as well as 100 

seed volume, indicating that these characters can be improved without affecting the seed protein content. 

Pod length had a highly significant correlation with pod weight. seeds per pod. 100 seed weight as well as 

seed volume, which indicates that the larger the seed. the heavier the seed, the greater the number of seed per 

pod, the larger is the pxxt. 
Pod weight had highly significant correlation with pod length as well as seeds per pod and 100 seed 

weight. In the collection some lines with larger seeds had small pod. Number of seeds per pod was highly cor

related with pod length, pod weight, seeds per pod as well as volume of 100 seeds, whereas volume of 100 
seeds was highly correlated with 100 seed weight..seeds per pod and pod length. 

It isconcluded that for protein, individual plant selection among high yielding lines has to be made as dif
ferences in protein of differcnt selection in the same accession was observed. (Table 21. Select lines with larger 

seeds, larger pods and larger number of pods per plant to increase total yield per plant, increase the plant 
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Table I. Table of carelado. 

Crude 
Protein 

Pod 
LeAgtb 

Pod 
Weight 

No. of 
Sed 
per Pod 

10 Seed 
Wehlt 

Voimte of 
100 seeds 

Crude protein 
Pod Length 

0.1876 
-

0.0140 
0.8786 

0.1592 
0.6236"" 

0.0304 
0.5994"" 

0.0012 
0.4794°* 

Pod We-,at - 0.4564* 0.4520" 0.3256 
Number of Seeds 
Per Pod - 0.575010 0.4808 
100 Seeds Weight - 0.9171I 
Volume Cf 100 Seeds 

'Si~rz't at 5% level. 
**S ,I.'_1cZ--t zt I2%leil. 

popuLttion to an optimum and to achieve maximum advantage in protein yield per unit area. 
The protein content of seeds of winged bean was compared with sotne of the vegetables which is 

presented in Fig. 13. Winged bean seed has the highest protein content of about 40 percentL Pea 33 percent. 
Sword bean 32 perccrt. Jack bear, 27 percent French bean 24 percent, Southern Pea variety Crowder 30 per
cent, Cowpea Pusa Phalguni 23 percent. Results show that the winged bean has very high seed prot.in. 

Comparison o Jry matter, protein, phosphorous, potassium, sodium and calcium content of the full pod 
at edible maturity and shelled bean of some of the lines are shown in Table 2. 

Table 2. Variation in crude protein content of .teed on dry weight basis lv different selections of the same accession in 
winged bean. 

A.(. No. source Nitrogen Crude Protein 
(%) 4%1
 

lIIR 12 Pt-14 Nigeria 5.71 35.66 
IIIR 12.1 - 6.30 39.38 
IHR 12.2 - 5.85 36.53 
IHR 12-3 - 5.95 37.19 
IHR 124 - 6.30 39.38 
IHR 15 EC 38826 4.87 30.41 
IHR 15-1 - 5.46 34.13 
IHR 16 Indian collection 5.33 4.56 
IHR 16-1 - 5.25 32.81 
IHR 26 EC 38958 4.87 30.41 
IHR 26.1 - 4.41 27.56 
IMR 26.2 5.04 31.50 

Results in Table 3 indicate that winged bean is rich in protein and calcium (Fig. 141. Other beans that are of 
interest are co" pea. dolichos and ,%% in dr,. areas.ord bean which will be ,uitable 

It is concluded that the winged bean collection has a lot of variability in seed colour, seed volume. 
,,Lctl %%eight.plant habit. px] ihav. ie!ding capaci%. pi . coltour and protein and niineral comnors tion. It i, 
recommended that we go for individual plant ,election for earlinex, iFig. 61. high yield and protein content 
IFig. 131. We have to breed for stringless and scmi-stringles. plants which would need less support because it is 
prelerable to ha c larger ritnb.,' of plan:,, to increas- total %ield per Jrit time and area Photo irensiti, c 
lines, if selected. could fit in rota1itn beir,Con regular crop. 
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Tak 3 	 Comparison of percentage of dry matter, protein ad soe mineral Inthe edible pan of some Ievltumi s egeta-
Me on dry wdgzt basis cultivated under similar aprocilmate. 

Punt Par Dr. Protein Pbosphorm Potassium Sodium Calcium 
mitter fr) () 1%) (%) (%) (,0 

Green Pod 
Winged ben 8.14 25.00 0.39 1.14 0.48 0.560 
Southern Pea IHR-66 B 11.86 25.19 0.41 2.00 046 0.228 
Co, pea 
Pusa Phalguni 22.10 23.25 0.39 168 042 0.336 
Aspragus Bean 9.93 18.19 0.45 1.72 092 0240 
Cluster Bean 14.01 15.25 0.33 1.12 0.32 0 544 
French Beans 
Bush Bluelake Supreme 9.41 2275 0 37 1.88 028 0.320 
French Beans Silvert 9.91 17.89 0.39 1.76 1.00 0,265 
Jack Bean White Seeded 12.14 19.06 0.23 1.68 0.20 0.198 
Sword Bean Red Seeded 12.26 26.44 0.27 1.66 0.24 0.288 
Sword x Jack Bean F, 12.6, 19.06 0.23 1.68 0.20 ').416 
Dolichs Bean Pusa Early 
Prolific 12.33 27.31 0..0 1.52 0.34 0.224 

Sbelled Bet 
Southern Pea Crowder 33.03 23.63 0.41 1.48 0.15 0.106 
Cowpea California Blackeyc 37.82 17.69 0.42 1.38 0.40 9.106 
Dolichos Bean Hebbal III 41.52 25.87 0.49 1.36 0.16 0.100 
Lima Bean. Butter bean 26.60 26.44 0.42 1.68 0.36 0.128 
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Apprndix I. Fiv. 1.14 

JAMMU WINGED BEAN 
AND COLLECTION OF GERMPLASM 

KASWmi R FROM DIFFERENT STATES 
IN INDIA 
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TAMIL.NADU 131 Areas from where 

/, collections himvc been 
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Some Growth Characteristics of Indigenous 

and Introduced Selections of Winged Bean 

H. At. 1' fterath. F t. P Dharrnaivan a and)R P Ormrml 

Yield related characteristics of 10 Unierit) of Papua New Guinea s - ions fUPSI and thrt Sri Lsnks alectiom 
(WS) of winged beam Pxophoccaips terragonra~ba "ere stwdlled under controlled environment and field growing coadl
tlon UPS g0, UPS 78 and 45 recorded the greztei hIght d most of the steetiins showed two c)cles of height increase 
at two (f the four times of growth mtu.zrcmrnt. ]bi fresh weights and dri %eights of plant%after 28 dais of gronth were 
hjigh in tIPS 80. t PS 45 and IPS 59 vhen grovn ;1 27.210(* das rih temterature. Under field growing conditions Sri 
I=La ,-lc-i n ad grralr teal area and l.ngrr prfiulc len,,th dan 1I-T s lion, except UPS 121. [he p-tiMle length "as 
potitjivtls crrdald Aith h-if area. TIh number of sdes , er pod v'xied %%iththe selection. L.argtr secd numbers nere 
a+,wieted Aith grettr pod vicight. (P ,lections had 'IJVihi..r ,ed pud ratios compared iith Sri Larka Ulections, but the 
Itattcr rcorded higher ,td wcivhts. At the end of 49 dais of rroith, UPS 1,01and UPS 121 had the ;reatst shoot %eight. 
11v dr. matter 2ccumulatioris in Sri Lanka s lections vtre initiall. bo. tut tend to incrraw b,. 49 dais of gromh. Sorme of 
th. tP ,tlection,, parflicular., UPS 80 and [P'S 121 COuld be utilited for a plant in provement program in Sri Lanka. 

INfRODUCIION 

[here isal increasing interest in tihe cultivation of grain legumes such as soy beans and ground nuts in 
tropical regions. iheme crops have long been cultivated and are consumed as a source of protein in the human 
diet in many countries 1AI-Jibouri. 19751. Los income le\els and prohibitise animal protein costs make grain 
legumns a chief source oi protein iShakoor, 1975j. While deseloping the use of the more commonly used 
legumes, there is interest shoss n in other leguminous crops such as the winged bean. The winged bean isone 
of the crop, that has showk n a great potential for deselopment and is referred to as the future so bean (N.R.C. 
Sri Lanka and N.A S. U.S.A., 19751. 

.\though there are seseral spccies, of .o to1(arpu. the n(it coiinionl. cultisated is P tt'tragonid;hu-s. 
,Within this species are seeral cultisar,, or seh.ctions that originate from ,inged bean growing countries in. 

cluding Papua Ne (uinea. Burma, Thailand and Sri Lanka. Thee cultivars or selections are known to dif
fer in their morphological characteristics iKhan and Olaxdon, 19751. 

The objectie of thits studs was to compare some morphological characteristics, growth and yield of 
seseral New Guinea selections of winved bean , ith the lhxoally selected types grown in Sri Lanka. It was also 
considered that a study of this kind %,ouldhelp initiate a plant improsenent program for winged hean. 

MATERIALS AND MITHODS 

Three winged Fcan cultivars collected from %ariousparts of Sri Lanka were obtained from the Botanist 
of the Department (f Agriculture. Ten Papua New Guinea selections 'ere obtained from the University of 
Papua News (Jumea These ;cre gro,n in multiplication plots during 1975 and subsequent investigations 
were carried out with the seeds obtained from these plantings. 

Department of Aericuturzl Biology, Uni'ersh" of Sri Lanka. Peradeniya. Sri Wanka.
 
*-.partnmnt of Ilonicultural Science, L'niversity of Guelph, Guelph. Ontario, Canada.
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tallest selections *1hc rate of increase it
if height ,aried %% the, ,election L-P.S 45. I P' 7 a d I I'S ho flltiisti 

I ,ibl¢ II ( encrall1 . the increment in pliai heg1it tical%%a\s had the greatest height at all 4 stiges of clrs ir 
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strandard error
 

t.'l45. LI'M 59 and I PSXI
There vere differenct among selections in fresh and drs wetght trable 2. 

had more both fresh and dr% sseights than the other 0 selectiotn. The percent dr\ %%eight %%as r;.ther consis
 
higher than tihe oliher 7
31 and t.NS 80 for %%hich the firetntages %kre 

tent for alselections except for UNi 

,,electiotns
 
area and ire ptule Ilngtll for ten Ns,. (- inea seleciitis and three Sri


J lie coailison of tire leaf 

[-anka selections indicated that tile latter ,electins had vreater 'Cat area ind ptille lenglhs [han tie I P
 

had the lualestI leaf arca aid ile hlingest peltlite length ,iang the 1 P
)
 

selection%. except L.'S 121 x,hich 
31 and t'IS I12 % about six ,h I!CNss1hese ,reselectiot ,, I titsmallest lIaf areas x,crc recordcd frorti I. PS 


than th(se recorded for tlre three Sri L.anka Selections or I PS 121 he petiole lengh \%as differint alling
 

, IS 78 and U'" 102 ,ere about fourfold shorter than tile Sri Lanka ,electitns

sclectiotns. for example. 


the leaf area. hlo\ever. plants thai had larger lcaes Ix*,",
petiole length ,,a-,, 

ed longer pitioles.
 
Generall,. tile associated Afilh 
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Table 2. Fr,., weight. dr vtight and percnt dn weight of nine winged bean lections grown at 27-21 ( for 28 da). 
Sele tion lreJ Weight l)n %kdght 'trctrti n Wright 

I NS 31 3 8) 0 17' 0 10 (402' 12 57 0 031

I 1S 45 n 83 
 0 31 ) 79 0 14 II 5r) t 14
 
1 PS 4r) 3 53 
 0 is 0 40 001 I1142 0 10
 
I P's 59 5.83 031) 0S0 i5 
 11 03 0 22 

1PS1o 4.38 009 04S 1)M I I us 0 19
i I'S w) 393 04o 0 47 i k1 91) 008
 
L 1S 7S 4,5 0 2t, 
 0 54 003 11.7t 0 14
 
II"S so n25 03o 
 080 OW) 12 89 035 
I'sP 02 408 0 19 032 001 11 3 007 

'nean of 4 plants
 
'stundard coirr
 

Ihc mean dr, pxd %,eight ,aried according t) the %electionITabl 3?. UPS 45. UPS 59. UPS 121. L , 
,trd 1., had greater rd %%eight than the other selections. [he number of seeds per pxd varied among strains 
.11nd the la£rrcs number %%asrecorded for those 'iih greater xx %%eight. There %Nas a higher seedlpod ratio 
.1mtm111 UPS 78. 'PS ,o and [INS11) selectuoitl 102 recorded the highest and itheithree Sri Lanka ,elections 
i1-.,!.1nd I.) recorded the l)Cst ratios |to%%eser. the latter selection%recorded higher sed weight than the 
I P ',clcitm, And the differcncc N,t%n or 1..ceL and L , %ere significant. The lowest weights %%ererecorded 
Io r 1 PS 7S. 

iablr 3. Pod charaoerislic in 13 ,,letion%of "inged bran. 

Mean Dn Pod No. of Weight of SeedPod 
wlt-ction Weight Seedv 100 See& Ratio 

lgplanil Pod (g) 
1 8.34a 10 15 55.3 0.43
 

I+, 8.52 10 In 54.0 0.41
 
1.3 7.% 8-12 37.0 0.41
 
i I'S 31 5.20 7.10 
 31.2 0.45 

UPS 45 8.10 8 14 25.7 0.45 
1,PS 4o 5.30 8.i 3 2o.3 0.48
 

S 59 7.42 9.13 30.5 
 0.42 
UPS Ml 5.60 8.10 27.5 0.49
UPS oo 4.23 o.9 2b.5 0.53 
Li 78 4.95 7 12 20.9 0.54 
t, PS F 52 8-11 32.3 0.44
U PS M2 4o4 7.10 269 0.53 
(APs 121 10WO 15.18 33.8 0.47 

teach %aloeih a mean of 5 plants 

There verc differences among selections in the dry matter accumulation in the shoots of winged beans at 
21 das after planting. The largest %%eight%as recorded for UPS 45 and the smallest for UPS 78. Selections 
L 1.L- I., UPS 31. UPS M. UPS 59. UPSN)I and UPS 80 had intermediate values while the rest of the selec. 
tions had low %alues. After 35 da s of gro" Il. greater accumulation of dry,' matter was zvscrved in all selec 
tnon %%ithUPS 80 recording the highest and UPS 78 the. lovest. UPS 4o. UPS 59. UPS 1)l. UPS oo. UPS 78. 
UPS 120 and UPS 121 increased from 2 to 3 times compared t %keightsobtained after 21 days of groxth.
I ie drN matter increase in the shoots from 35 to 49 da s was over twofold in UiS 12 1, UPS 80. UPS 31, L11 
L.. and L, The highest drN matter accumulation %%asrecorded for UPS 80 and UPS 121 (2.1t and 2.1 0 gm) 
for this age of plants. 
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DISCUSSION
 

,on the %arietie. of %;ingedbean and their gro, th performance iN.A.S.Littlk information is a,ailable 
enent of this species. lheU.S.A. . 19751. Khan and Cladon H 9751 inittted a program for the inipro 

rep )rted high genetic ,ariatioi In traditional %,inged bean cltIar's gronIl in New, ( nincaI.lie growth 

characters recorded in the preent insestigation for I) New, (inea -eke .mnd 3 ri lanka selections also 

In . eIld and %tel related characters Ihese ,,elctorC s ared II eaIf characteristics.,anatoloshosed %arlch 
linl 

I 5 to 3 times incrca,,e firoi one ,tage 
pod h.1aCteriSL'tn A ld dr, 111.ICr ,C Li1111/[IjIl 

-lhe selkclotins that nad greater pLint lights generall. rc,ordcd a 
dati lliLate th.t plint hi:iht increav-, particuair] it ong tall grossingof ileasremIent to the oth1er 1I1c 

hir.,t cc!- ok:,ur-, btiscecen the 141 to ISIh da and the sconld from the 24thpe's. lits a c%clc patternI lih 
,01e form1 of endo'enous skstell , hlich Isto 28th da% I Ills luctuatiorll In dr. niatcr iLreda,.e i.t INCdlC 1o 

I li helight iof plants %'a.saOC.iCLted %kithdr, miatter accuniulation I-oroperatie in tall gross o xlec Uns 
recorded IncrCased heeIhIts at all ,staics of grero,%th ilth increa,cd dr%example. I T'S ,0t. !, PS 78 a1ll I PS 4.§ 

(enerall% the Sri Lana xe ectons Il.. L. and I.,I had greater leaf area and eIni0le iengtl I he mnl%New 
( enerall. greater le:af area ssasGuiMei selectioU that had greater t-.1f area 	and pet io! Icneth sas I.'S 12 

Sri Lanka selcctions %%ere iore spreading.'and Igorou,% grosingal,.siated v, tib greater petioicle ng th ihe 

their larger leaf blades and longer petol!es I he selco-tion of plalts %kithand a general feature of such t1 pes are 

greater leaf area t- iprtallt %%tl respect to this crop as it is gro s n for ,armouI's ise, including the use of the 

foliage for green manure and hcst(.k food llurkill. 19l0i 

Greatest pfk wseights ssere reLorded for three .P electiuons i1;iPS 121. !. PS 45. t. iS 51i and the three 

Sri 	 Lanka selections .. L, and L.. The losest ratio of seed vkeighi to pod %%eight%%asrecorded for the Sri 

Lanka selections It s thsthat although Ihe: s eight of seed ishigher, the ratio of seed to pIod i, losswer in these 

ield of both seed and Ipods per plant ssas more thanselections. Under outdooir grossing conditions, the total 

the total .held of UP selections unpublished datai. 
There was a ,ariatio1 among the strains %kith respect to the rate ef drx matter accunulation Iii the shtxmt 

of plants from one stage to the other. Sri Lanka selections had an initial sloNs accumulation follossed by a 

greater increase from the 35th to the 49th day, r%,o New Guinea selections, UPS 80 and U PS 121 a-o show 

at a similar "rend. 
In general the Sri Lanka selections, although grosirig slos,,l, at the beginning. :end to accumulate 

greater amount,, of dr, nmatter during the latter stages of groWth Of the UP stctions tested. UPS 121. UPS 

45. UPS 80 and UPS 78 show a great xotential for use in a breeding program along %%iththe Sri Lankan selec

tions. It wsould therefore be possible to initiate a plant Improvement program for %singedbean using some of 

the selections from both sources and taking into consideration the plant type. disease resistance. ph.siological 

(N.S C. Sri Lanka and N.A.S. U S.A.. 1975).adavtation and high protein content 
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The Evolution of the Winged Bean Flyer 
oJJan II Let %and iI:Meu.or llymmn wt: I 

The hitorical de~ttoprrnt ol h.h ing d lhan }trr I B1-1) as to wbo etiri%-immarizt:d. An anal% i i made 
copi, .thee WBF and howuthr %% a%a rnidium for rapid re-hange and divwemintlion of information. A% BF se-ri-
bibtiooraph. of Aingrd bt.anliterature and A list oI winitd bN.an girmplasm curators are prewnted in thc paper. 

of the %% 

'.tilutiotll o thle Wl : MIN it,,as lubit,.hcd. ,, h1h,%c contributCd 'to Its dscIopmln. and h of 

In %11% 1177. the. first ,',u,' nged flK'n I-er I.'BF I %as published hlis lV;cr %%ill sketch the 
Mlt kind, 

rspon',. hl.ie been recrated tl', it 
An ad h:c ,ad,i,'r panel of 'he S Natiirl -cade,. of Sciences iNASi m-t i March 1974 it -ilrhe. 

\,reitlna to ;drit ih till''tbut ,cllll.lvtik'lul trop:c.1 tt. both \%ild and donimsticated. tlit haw 
' he' pulblicitiol 1d Va';e 

rs",ulted tr:n the p.,LI rinetilri.' Alloir the plant-, discused in) the rerxrt \%a,,i, wived bean 

Coinii:C [IvIcitial tere.ltnt lrpi,.l Pl.ints i h lroiiig E-colliniic 

s, plh ,arp'wi4 r,,trjunoiohIj%IL.IX 

IbeL secr Igh Cxcptional merits o the v,it'd bean ,ugeeted thoIt another iicl bc brought together 
to ,' .llx in dLlepth the IofC, ri f the intern tional des\loprnni11tl ti'e 

ciiirnlnt1, -n Id h0C adsNOr% panlu' ot the NAS for the winged bean mLt .11 Airli. Virginii i (iter. 

1,)74 I he pubhcatiott \%, A hgh Protein ( rop for the tropicsresulted frm the itetlling" he inged [L;ean. 

Both N.AS .,d% isor% pnls werc sponsoired b% the lLraCuLJ Itr lechnical Assistance A.. iic% for International 
I)e'lopnt 1AII). Wkashington. 1) ( 

1hc IkInL!nd l Thus far oser 10.t) copies ofisejiat bllin hhshcd h% lihe NAS becamc a free becst sellkr 
the bulletin hise tCC:i maie'd At prs. the bulletin is,i It% third printing 

.+mong the recollllnlidatiotis III.ide N-\S wing, d bean pitnl %%as that il Informal ,lettcr beb% the ne 

established to pros ide lleint rested research cotiIunitl with cotitinuilus Information The panel mimber 
bhlie d that rap'!d cchinge and d ',seinitionnoif i nfiormationimCould besI be aICCoI p1IshCd D%allinformal 
ii.,slcttcr I lie new,,letter mtighl tcntainI bihsgriph, of published rernrehmiarx eqperimet.al data.p ni. 

" 
reolrts on obers.itions. tpliIliti letter,. otjrce for sed germplasm. etc Al incorrigible punster nalmed T. 
II.muss it,. who) w., a panel muoub'r. suteP,,Cd that the' ness ietter be called the Winged [kian IHer. 

In Au ust 1,)77, ita mtinlng Mau.I awai tinder the sponsorship of the A'sia 1-oundation. a winged 
sterrcol teellltC front'vall Lmt uI.d' W ofItf r se eral countries %%as established to help guide interna 

tiinual actisities regarding tile crop .\t till,, incet y. the, steering comImittee a.red %ith the carlier N AS panel 
recommn diati n to establih tie W13I: as a ersice to the International coniunit\ interested in the ,inged 

bean )r [.', imeiber oi"tle steering corlittee, askd it) on respon'ibtilit\I iiow it. s,, take the of 
Ipu)ist3'hlnI In.%e ll Susequentl. Mrs Jokll he%. . bec m the first .ditor iif the \%PF The \sia lFounda 
tlion a.reJ to tulderv,.rite h .t of publihing se'.,r.l issuesthil 


!n \,, I1) "'. l: tirst isue if [tiV.1 \wIas pulished b thel)eprrtuert of Agronomr. I nlsri~(if 
the Illinois Ini cOmpcratio %%litt the Steerii!u ( uinlttee tif (te \\ inged lean J he mailing list was comiipile.d 
Irin n.ies pro ide.d the N ll.'\ otLndi.iO, the .\getIc% lt. Lnitedb \S. Aa for International I)elopla 
\,.tIINs aId Ire.alrh sIcienists arind til: rld 

I lie \%Ill- mlitii1 list doded h% re ion is shiiwin Table I. ()ser 1ft00 copies (if the Wfl- h xen 
maled oni Se. era! AI) tfficer and Asij,i- ou:dattmn reprewen1aiCs h s e requested multiple copies but are 
listed 0i11 once -Although the \winged bean i,nit grow cornercialls or as a gardcn crop in the U.S. over 
A) I'op, ,Cot to01di'. duaIls. Conipanies. institutes and foundations within the U.S. dealing in somewre 

aspect tit international deseiopnent progranis 

lk-p~rimnt 1,1Atgr.'norn% I flitcrsiI of llinoN%If rbana. Illinoi%61HO1 USA. 

http:otLndi.iO
http:perimet.al
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8 the It ,sJ'd&lt-n 

Table I. Distribution of the Vinged Bean F.1er b#regioiL 

R g) n No. of (Omntrins No. of Copies 

2 1. 217 

(entral 
F-ar 1.1%1 
MIddkI asi 

7 
10 
5 

12 

72 
139 

6 
46

Africa 
9 	 50Europe 
2 	 333North .rntria 
9 	 36South Anmerica 

81Central Amrica and (aribbean 22 
5 86(kcinw 

81 	 S29(rand Total 

in Table 2. The list reseak tat the %k ita"1 lie WBFinailing list divided lh interest group is sho,n 

reached a brtad spefctruin of interest group-, Of ptrtictilar note I,,the inpact of a cop. sent ,o a reprc-,tntati%,c 
of the \% printed in the (oof tile coinrtlnictielt Media [or eanple a ,roticc allou! the aailabilii Ill" %%a 

[-olution Quairl% s,hich hits a circulation of f0.0(1 
., I-ounda1h ie nilln, .lphaetcll b,, countr\ is asilable from theentire \% ill lit .ranged 

tion. P0. Bo\ 3223. San Franc:sco. CA 4119. USA. 

Table . Distribution (if th: \in~rd lean Flvr b% intt-ri I groups. 

No. of CopiesInterest Group 
105Pimatc industr. 
35Foundations 

International agencic+ 	 40 
29Religious organizatiot,.n 
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One ,:illi,e result of the increased interest in the %,inged bean ha, been the establishment of a number 
,igermplasrn collec,,ns. The.+are listed in Table 4. Sonic of thes+e collections hase been enlarged as .1result 
of.requests made in the WVF[. Not all oif this ws.+'hohas+e collections hasto enough seed for distribution to 
others. lis.c.+r. all appear to be ,orking ointhis problem lhe W 3-has helped to disseminate information 
on the effort, under, aN :o PIultpl, seed and \%,here to write to obtain seed 

"Piccontributio, oif many has e gone into the substance of the Wi3F. Reports hav+e b-en recei,,ed from 
32 diffcren; c iiiil.c. lomtipi, nomc Abstracts and bibliographical en.it rcrpirts coming from countries 
tries ha%e appeared as a result of materials sent direct:y :o the editor 

The editor receis.e- about 5(0 inquiry letters per month Some letter,, request copies of the WF or 
repri;ts of an article About I10 letters hase been recei"ed requesting seed or information about where to ob 
t:in seed. (K-casionall% letters rCquest information about w,,'hoelse is ."orking in a particular area of research 
or inforniation about who elc is %,orkingon the winged bean in)a cOuntr Requests hase also been received 
tot information on general gardening procedures and c(xking recipes. 

In suninatton. the W\BF has accompl,-hed what its founders intended to do- that is. to as asere 
medium for rapid excharige ard dis,,snination of information. hlosse,,er there are nman, questions to be 
ansss ered concerning the future of tile IIShould the VIfE continue to be published? 2, If it is to beWOE: 
continued. v.here should Itbe published. 3, Who should subsidiie the publication of the WBE?: and 4,Should 
the format be Cint'Aited. modified or greatl. changed? 

labit 4. Vi inizd Bkan Gitrmpla,,m (ollections. 

(ounir. Curator 

Australia - Dr.T. N. Khan 
Ilpartment of Agriculture 
South Pcrth tI15l.
Australia 

Mr. Ron William, 
Plant Introducti1irn (.fier 
C S I R() 
Dl.ision of Tropicl Agronomy 
St Lucia. Brisbane 

http:jrrostu.iu
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Table 4. continued 

Coutr) Curator 

Bangladesh - Dr. M. A. Miannan 
Bangladesh Agricultural Research Council 
130,'C, (hanmondi Re-edcntial Area 
Road No 
Dacca - 5 

Columbia Dr. Kenneth 0. Rachie 
Internationul Center of I ropical 

Agriculture ('IATi 
AparLado Acreo ,7 13 

CaJll 

Ghana Mr. S. K. harikari 
Agricultural Re'earch Station 
Lnicr'it%of Gluna 
Kade 

India Dr. A. Sa:tanarasana 
Indian Institute of Horticulture Research 
255 tppei Palacc Orchards 

Bangalore 5()(X6 

Indonesia Dr. Setijati Samtrapradja 
M's S If ArnirUh lubis 
Lcrniaga fliologi Nasional 
P.O Ik) Il10 
Ikgor 

Malaysia Dr. B. S. ,lalani 
Jahatan Biologi 
The National Unicr%.,t) of Malysia 

Jalan Pcnwai WBru 

Kuala lumpur 22 12 

Nigeria - Dr. W. M. Steele 
International Insttute of 1 ropica 

Agriculture 
Priate AIai Bag 5320. O.o Road 
Ihadan 

Papua Nc% Guinea - Dr. V. Keiasan 
Faculiy of Agriculture 

Un,,ersit) of Papua Ncv Guinea 
P. Bo t 4820. Uniersit) Post Office 

Philippines - Dr. Noel G. Marnicpc 
Chief. National Plant (jenetics 

Resources Lahorator. 
!r.stitute of Plant lireeding 
Unincrsit of the Phlippines at Los Baflos 
Colkge, Laguna 
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Table 4. continued 

Comtr, 
Sr Lanka -

Curator 
Dr. H. M. W. lferath 
Department of Agricultural BiolOg) 
Faculty of Agriculture 
Uniecnjt. of Sr' Lanka 
?eradenja 

Thailaid - Dr. Narong (hormchaio, 
Recarch )jrec:to: 
Agr.cultu4rI Projucts Rexarctj Imltute 
Applied .A cntofic Rc.arch Corp of Thailand 
106 Ilhmmothin R~iJ 
Kawgkhca. ILng,, 'J 

UnitcdStates - Dr. F. V. Martin 
L.S [) -\ 
fedcra! xirtment Station 
P0 Box 70 
.Ma~iguez. PR 0070, 

.Mf. louis Lazaroff Comrncrcial Sitppler) 
The Asa Foundation 
PO R)X 1123 
San Fran-.i,:o. (A 94119 



Cytology of Psophocarpusspp. 

.2zrnul Ilaq and Jo'ph inmartt 

on vml 21ic ctflh of %,vitrzlzcc"Vio% of Pop ikcarpus tetrawg0MiIobu s obtained fromCoWoWme counts re nwale 
Oxier geographlcul regim rnd "ere fo=J to lhe2n - 18 x,-zi 2n - 20. I ii thaht,s that the chromosome number ofthe 

speces mithi wen wary indairent Rc-ourz; ,,cz Lt:-s. A chl-noon'me ct;n7t was a,o made of I".,pnxarmu plutris ob
tntad from West Africa mid foirnd aho to 2n - 18. TLE. St*" thatiztriztion of chxomouome ranbermay be of 

great si;niflcarce to breders and ;. .tocnttical su . (iftLi, cnus, is uryit:il. nrvdcd. A dtt.fled karnoltpica study on 
the genus t- onhoarpu%is inpror -s h posleihl ,lat (f P,,, :, .;r;,:, n'r.;, ./,, and its allit is distuuswd. 

INT 1 1) ION 

Threc species of the genu, Pop,h(arpus Neck. P o-p-'uarpu.%tetragonolobu-s. P palustris and P. 
, xear, in the humid tropic,. Among them P.for inu .(ae'fltn ha'e been grto~vn either ii food or co~iCr cr ,p

on a f id in Ilurkill. 190o, in the highland of Papuatetragonotohhs t' been Sro"s n -, dcl. ealc lurma 
Africa. the (arrib,an and South America as aNew Guilnea illowell. 19741 and, 1 man,, other areis of Ai.a 

back} ard earden crop I he origin : olution of this crop a.nd it-, hitor.x under donietication is ,er. imperfect 
in 5Mhich irsetinationl, kno, n avd a coll"'rehLn is, be( ,iternaticstud, is urgentl. required. Anion., areas 

Is lacking or h ,, fdatd tt) ,ield co1 .:nit results, i, that of chronhr'orne c, tt!o-, There is no coilsis tenc, in lit 

chrom~r,+ome ntM;,ir found in ,spcOc, of P)phoc-rpu t,:inirei I1901 ha', reportcd that the chromo'ome 

numt-'r or P' t i. 2n 2-, aLd ",tnt',1Ce Clll, I iXI,'r ilPlo i rccordcd 2t IMsshIh h-, ein 

hcrc., fo.\ i 'i !\itstrTi co nicnicntconfirmed bC, Dr tlrtLk of ( SIR( J,- ioe nld 19 7ho J 

2n 201and 22 haC htecn foUnd il-rahin c. I . c'tphal. 11)741 MI ti', .1' hac en 

no .LontC In rcpr.., (i chronsoonlerevrlcd from differtnt g -rap ical rcgionsAS W.-rc haS t,.c 

number, and a large niwrrhooecal '.arijtion ha, t.el -- r. ed in luinan. gcgrapkhicaI , . ., it ,.as decided 

to studlI the correlanon patcrn (t miorpholo2ical an1d ctWtOlgical , aritionl inl order to clarii, the lature of 
.itia.l ssork in a progranm the %%jX)tential saluaLe hreceldi matcrial- 1 hIl,papr rcpsort, Oin on t!Cd bean 

vshich ,sa jinitiateJ in late 1'7(1 at So Jthanpton L nicrsit. 

.MA ERIAUS AND METHODS 

Th: material,. u,,ei %%ereobtaine-d fro t different ,'ei!raphical regiom, as de ,ribcd in Table 1. All plants 

were gToir' in a greenhoue 1temlperature 2tr( i and one eck after germination the plant, vere transferr. 
the plants ,. ere grow,n in I I to

red to e"plastic fxts containing Jofn I nine. No 2 colmrst and irom then on 
1 11/2 months after germination.

12 hours daN length The plaint, cre trans'mfrred to 12 diameter plastic plt 

The technitque for root tip preparatio-lS %%as simlar to that of Smartt and Gregor% 19071 and the 

measurement of hilulln a!d site re taken ith tittcronnctr 

R SUI.TS 

Four seeds were sosn of each aailable at.e's on obtained from different geographic r,.gions. They were 
Chmbu which took longer to germinate I8germinated w,ithin 8 to 12 das except for K-12 and the variet, 


to 21 a)si.
 

Research Fellow and senior IL-turer respecti%el.. Department of Biology. Building 4-, The 'ni'rit..Southamp

ton SO 5NIl. Fngland. 
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Table I. Accesaow of P tertrgonolobs and P paalmtri 

Name of accession .py Primary source 

P tetragonodobuw
LPS 32 Agricultural Lni.ersit%. Papua New Guinea Papua New Guinea 
UPS 38 Agncultural LiniUcr- t). Papua New Guirea Papua New Guinea
UPS45 Agnultural tnicr,si. Papua New (Gut:ea Papua New Guinea 
UPS 53 Agricultural nn rits. Papua New (,inca Papua New Guinea
iPS q Agricultural tn'crsii. Papua New Guinea Papua New Guinea 
Tpt I IITA. Nigeria
Tp1 2 IITA. Nigeru
WiB4 Cambridge Papua New Guinea
Chimb, Illinois. U SA Papua New Guinea 
K12 Florida. U SA 
902111 National Bio!(oincal Inut[e. Indne-iMa Indonesia
903 Natonal Biological Institute. Indonesia Indonesia

ROM41 National flio!ogical Institute. Indonesia Infl.aesia 
l102fdi 
 Natiom.l liol(rgal Ins ,tutc, Indonesia Indonesia 
P Palu tris 
Tpt.7 IITA. Nigcria 

(Croiiosome Number 

Chromosome counts were made on 14 accessions of P tetagonolobusand found to vary within some 
,arieties from the same geographical area ITable 2). Polymorphism was found to be present in a single acces
sion of an Indonesian %ariety1000 A4 and alo in the accession UPS-45; chromosome numbers were found of 
2n = 18 and 2n = 20 Pi;gs. 1-41. 

Trt!e 2. (.rom er.=,"cr in dI.i.rent re=3on of P terra.onolobusznd P pIlusins. 

P tetrajfonlihus 
1 PS-32 ,1PS-.1 UPS-45 UPS-53 UPS.99 Tpt-I TPI-2 
I8 18, 20 18 18 18 18 

W14 Chimbu 
18 

K-12 
18 

9021) 
18 

903 
18 

10004) 
20 

!102Id) 
18 

P pclusin 
Tpt. 17 

18 

Chromosome counts were also made on one accession (Tpt-7) of P palustris and found to be 2n = 18 
iFig. 5). 

Three classes of chromosomes were found to be present, long. medium and short with median, subrwdrvxn ,)r,uh terminal centromeres. Three to four pairs of satellites were present and the chromosomes 
haring ,.tellites scrt !crocentric 

Morpho!ogical Varialit 

A %ariation is obsezied in different morphological characters studied e.g. seed weight. length and width
of hiluni. ed color and stem color. The highest seed weight 10.41 gms)was found in an accession obtained 
from Indonesta )niA the lowest was found to be in the accession WB4 10.2 gms.). The greatest length and 
width of the nilin were observed in the accession 100014) obtained from Indonesia (length X-4.9 + 0.7,
width X-3.i + 0.5) an the lowest Length and width are observed in the accession UPS-53 (length X-.6 + 
0.6. width X-13 ± 0.4). 
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FtE.L UPS.4& 2 -20 

Fig. I. UPS-45 Zn - 0 

1000(4) 
2n-20 

Fig.3. US.452 n a 18 Fi.,4. Var. i00B4: Zn- 20 

00 
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Fig. S.FPa lntni (TPI.7) Zn - 15 Fi.6. Vat. W84: Zn - 16 
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The seed colors were found to be dark brown, brown and yellowish brown. 
Variation was also observed in stem color within the different accessions obtained from different regions 

except for the Indonesian accessions which were all green. Both brown and green variants %ere obser,.ed 
within the acce-,sions UPS.45. LPS99, Tpt-2 and Chimbu. The green variants found in UPS .45 and 100014i 
w&ere also found to differ in chromorome number 2n --20. 

Differences in diameter of the stem were observed in the materials studied. The greatest thickness of the 
stem was found to be in the accessions Tpt I and Tpt-2. 

No variation was obsered in the shiape and size of the leaf and stipule of the Indonesian varieties. 
Stipules are small and fused at the base. Stipules of the sarety Chinbu are hoscser large but also fused ex
cept at the apex. Stipules are small in all the acccsions from Papua Nes% Guinea except UPS.99 and 
U[.32 hlich are similar to the Indonesian varieties. Variation inl leaf size %%asobsered only in Papua New 
(juinea acctnsions iovate anid rhoniboidi. 

Only one accession (Tpt-71 of P jvausitris was studied and no variation was observed w'ilhin it. 

I)ISCU.YSION 

The results obtained in ,ais stud% are of interest from three poiints of %iew: (a) evolution tbi taxonomic 
sta.us and to implication in breeding. 

The material studied both of Psophix-arpu.s tetra 'ofnoohlhs and P paluitris appears to have a basic 
number of 2n 18. Howver, there are indications that some variation around this number can occur. 
Counts of 2n 20 have been obtained in some P tetragonolohbjws material accessions 1000141 and UPS-45 
The basis for this numerical l)i. norphlsmn ma' be due to centric fusions tending to reduce tie chromosome 
numbers, the lower chromosome numbers being ders ed from the higher. Indi%iduals containing 2n = 18 
chromosomes has.e an extra rair of !onger chrontrones and two pairs less of short chromosomes which 
perhaps result from centric fusion. Ihls tendency has des eloped further in oneidi- .idual of the accession 
WI4 uFig. oi %,here a pair of %,crylong chrorosonsoes with a large medium centromere region has been oh. 
sered, chromosome counts of this individual showed 2n = 16. However these counts could not be adequatey 
confirmed due to shortage of material. This perhaps indicates that the original chromosome number of P. 
tt'tragonolobi could well be 2n = 20 and the obsered 2n = 18 and 16 might well be the result of contromere 
fusions. 

Similar explanations can be advanced from a single accession of P. pajulustri where the counts of 
2n = 18 is recorded :rahm Leliveld. 2n = 20. Westphal. 2n = 20 and 221. However. this sug ests that the 
%ariation in chr(o1,,on numbers rerx)rte:d in tile ;iterature ma has e sone real basis. Legume 
chromosomes are notorii)usl'. difficult c tological material and misinterpretation is likel, to occur. but some 
published material e.g that of Rarni~e i. incontroertible. presuming that the material was correctl% named 
in the first place. 

I he apparent prodtction if chroiorrmie races in Io)phharpu%ma %%ell be the outcome of the nl
pient eolution of a particular ispe of isolating nechanism in the course of specation arid this numerical 
pol)morphism could hae a geographic basis lRamirez. 2n= 26. Tixier. 2n 18 and Khan. 2n = 181. The 
trend apparentl% has been for centronieric fusion to Occur htwm ee1 the smaller chromome pairs. 

[here is at present some confusion oser the taxorlorn of Psophocarpus It seems probable that one 
forms referre:d to as P tetrao'tohohu are in fact P pahi.strii and wha. have been regarded as a pair of 
species ma% in fact pros c to be aconplex ':f sibling species Verdcourt ipersonal conmunicatton) has alread% 
classified this gelus into nine s[pcies The taxonominc status of all accessions needs to be ieviev,ed in the light 
of \crdcourt's forthcominlg monograph oi the genus I is r, will establish "%hich species inrsuniabl, are 
cultiation and wuch are truli wild. 

(ihromiosomal polnorpismn could hasC er. significant repercussions in breeding depending on the 
nature of the lifferenices structurall% betwleen chrotrosooe races arid other forms of genetic isolation. Some 
disturbances of fertilits could well result and some restriction on recombination cc;uld also result in i1 brids 
betLen chromosome races. Plant breeder, alwas loK)k for stable genottypes w.ith high yield car.acit% and 
good qualit%of the crip anid the co"niianrinim o desired :haracters fron parental materials. 

The chromosome differences ma> also hae sonic ctotaxonomic significance. A detailed cytogenetic 
survey of the different species and h.,brids between them is required in order to correlate as far as possible pat

http:obser,.ed
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terns of morphological and cytological variation. Ultimately, a rational and definitive taxanomic revision of 

the genus may emerge based on the study of the affinities of a wide range of variant forms within the genus, 

as well as general botantcal interest.
this is a hope Mhich will be of particular value to the plant hreeder-
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Induced Mutations in Winged Bean:
 
Effect of Gamma Rays and Ethyl Methane Sulphonate
 

V.Kesatzn and T N. Khan' 

Winged bean, a legume rich Inseed and tuber protein, is a climbing plant and needs staking. A project to obtain a 
dwarf mutant through the e of both gamma ray and chemical mutagen was initiated in mid 1975 at the Unhertsiy of 
Papua New Guinea. 

Initially, the I.D50 doe of gamma ray radiation and cyloloi of this species was worked out. Winged bean isa diploid
with 2n - 18 an the optimum dose of garima rays was found to be 15-20 Kr. Poat r-.dhtion &toragered dCrrminaton 
dra.stic-lly. Eibyl meth-ne boaa-e IEMS) as effectihe at loner concentrations (0.05 2Ve) with lon-gr (3-12 br) treatz 
ment Ctm'e cor'z.ed rith 24 r rn g. Aeration durint the EMS tretmcnt was ,nd cnnrc..r. However,
mmiz cd-l nw. erdv-ed to increase pne2rtion of the che.3czl during treatment.
 

From ezch M, plant r.d-ted sith gamm 
 rays or treated nith EMS, about 20 seeds nere co!,zcted to raise Nil 
geniration. To date, 20,000 single plants hate been scr-cred. Mutants for led color, shape, reduced Internoes and early
fionering types nere noticed. But the desired mutant nith determin.te habit his not yet been isolated. In1977 it was plann
ed to screen more thIFn100,000 plants. Ofthese, about 20,000 M plints have atrezdy been screened. The rest are Invarious 
st2aes of screening. The role of a broad genetic base in grtting a desired mutant is disc,ued. 

INTRODUCTION 

The winged bean Ihoph 'arpits tetragonolobus1L.) IX'.i is the only legume occupying a prominent
place in subsistence agriculture in Papua New Guinea iPNGi. It isgrown widely in both Highlands and Sepik
proinces for its pods. seeds. leas, flovers and root tubers as an -all.purpose" crop. The importance of the 
crop both in human nutrition as a source of protein and in enriching the soil through abundant nodulation 
has been recognited (Mascfield. 1973: Khan and Claydon. 19751. Collection work has revealed PNG as acen
tre of genetic diversity iKhan. 19761 for this species. Although a broad spectrum of variation iipresert for 
many qualitative and quantitatie characters in the germplasm collection at the University of PNG. there is 
no accesion possessing a plant architecture suitable for Large scale cultivation of this bean iKhan and 
Clavdon. 1975. All the available varieties are of an indeterminate. viny, climbing growth habit and require
support. Such varieties are labor intensive and may not be suitable for medium or high level agricultural
technology. An eect, determinate or dvarf growth habit would make this crop ideal for such a technology
throughcut the humid tropics. It was decided to use mutation breeding techn:iques in order to isolate a mu
tant with a determinate, bush type growth habit and also to enrich the genetic variation for other desirable 
characteristics. 

With financial hdlp from the International Atomic Energy Ageicy and technical collaboration of the 
[)ivison of Plant Indstr,. CSIRO. Australia. a mutation breeding project on winged bean was initiated in 
1975 at the University of PNG. The primary aim of this project is to isolate a determinate, dward mutant in 
%%nge,; bean. Other mutants of agronomic and chemical value, if found, would broaden the existing genetic 
,ar-ation of this species. 

MATERIALS AND METHODS 

Fresh seeds of the pure line genotype UPS 31. an accession of winged bean. were treated with gamma 

IFaculty of Agriculture. P.O. Box 4820, University of Papua New Guinea, Pot Moresby, Papua New Guinea. 
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ras and eth li methane ,ulphonate II.%ISI From March 197(. 1 S 122. another accession from tie (hin 

hu di,irict of PN() "ia, ti'.d for irradiation ani chemical treat nent, This hiLh l ielding genotI%pe lus a more 

robust stern than t 1P 3 1 NI and , generations ,,,crc raised from the treated seeds 

The1 aImlla ra ireatmil.nit %%as gien frot a (.ial!t n(o source. located at the 1)Isilimn of Plant Industr. 
(SIR0. Canberra. A\ustralia I he dose rale vNas adjusted 1ccording to the riiusLture coiitent of the seeds and 

ranged from :i1 to 8(11K r Ihe ueated C d,, ,,crc ,IseediV r t imcd to Port Nh|re.bh to ensure goodl gerlina 

tion 

IFIS treatni .tis vere inkrtaken at the I niiersnI of ING Iblg con1enltrations of ()H) to 1 2% IMS 
,olt ions,S%%ere made in ( I% pK.-,cphatC tbulfer sitlh pli 7 Seeds %scrc presiked in s,,ater ir a spcific prul 

11 .2 hln. treated %% ith mechanical shaking for 2 to 3 hr. andith different co Kcentrations of E.IS combined %% 
ssashed In running vater for 3 ' hr The Need' thus treated %nth FNIS %%creplanted In 1 ff,, peat pots in 

the greenhouse along %kithfresh. L;,treated se,.ds control i-( I",,,o sceks liter, data on germination and 

seedling height %%ere.take'n Seedlin,:. 'cre then space planted in the field to raise the M generation In the 

sixth ex~seriient s.ith rdiation trea-le. and the fifth expernient %kithIMS,Nee!ds of I. I'S 122 %%creused. 

InI the pre, ious eperiment, seds can e front tle accession I PS 31 
V-'hen til plants %%ere mature. 4 t, t) Fxl ,, from different p)art ,, of each M; plant s,erc collected to suppl 

about 20 seeds for thL n xt gener tion vhe \I. ge;ieration %a,, raised at peri dic inter%als at tMo 'Ides near 

Port Moreb!, and another at the laculo, farm in Lae 
The screening of the %I: generation - tAred in a. I1970 Since then. batchs of NI. sCdnIgS haC been 

screened and e,,aluated colllluall. [or -.,,:eenirlW these plant,,. seeds vere drilldE at 20 cm intra ro% ,pacing 

to make effectise ue of lhe- a',ilable land ;--ea The first screening of the M: plant,, ,a,, done s:x ,,eeks alter 

sowing. Promriing mlUtalltS %%ere retalned. f' ffurther tosersation ()ther plant t.' pe. mlainl climbing plants 

with a %,in.main stern. were pulled out and Ciscarded. 

RFLII ; AND I)IU(tSSION[ 

Radiation Aith Gamma Ra% 
A total of 8,176 Needs in six batches %%ereirradi rcd %ith different doses of ganma ras in Cantrra froni 

June 1975 to April 1976 Of these 5.031 I56K pL::nts "ere transplanted to raise tile ., generation. The 

results on seed %,iabilit%of these six hatches of irradi. ?ed seeds are summirized in Table I 

]Ih obserations on Need , abiht. vcic recorded - 'o 4 sseeks after irradiation treatment in Canberra. It 

is clear that gammla ra radiation reduced ,.eed germira;orn. as the doage increased except for experimlent 
From tie owher ex-IR In ill,. exiriment. germination %,asnO to 805, morc than the untreated -ontrol. 

periments. the I)..,dose appeared to lic beteen 15 and 20 kr [)oes oser 301Kr [,pt. 2Ri reduced germina

tion drastically Al o. doses oer 25 Kr redUced tIle plant height b%5(, )Poor gemin..i on e,,en with 15 Kr 

in ii, experiment %%as found to x related to pstIrradiation storagL.. When seed viabilit. was assessed by 

sowkir, s imm after treatnLtl in Canberra. rxjr gern,tion 15 to 1 )%!,as ohersed only at 25,.eeds heditel, 

and 30 Kr Therefore tile present s,,ork isconfined to dosec rwn. from 11 to 25 Kr. 

Table I. Surnmar. of experiments on gamma ra. radiation on tting'cd bean wed germination. 

Gamma ra.% F:,ptriment numbtr and %of wtd emergence 

Ir 2R2 3R1 .1411 4r1 4RII 5R 

Control I00 0 100 0 000 10W0 I10i) 1000 1000 
10 Kr 94 8 970 720 1000 
15 Kr 179 7 0 97 0 54 0 IJ5 188i0 95 6 

2C Kr 
25 Kr 

178 9 
I162 5 

0 
i 

91 0 
62 0 

41 0 
21 0 

94 7 
94 7 

746 
115 3 

98 5 
-

a13 , of -3-80 Kr tried in Experiment 2R, alto ,hoved total loss of ,w-ed viabilit.. 

The effect of storage was studied in experiments 3R and 4R. Batches of seeds treated at the same time 

were split into t,,ogroups 3RI and 3RI 1. and were planted on September 15. 1975 and October 3, 1975 

http:Nh|re.bh
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respeccI,el%,. The result, indicated that a storige eridx of 18 da,,s reduced gernmination h% 40 to 501% at 20 
and 25 Kr do.., I v,e,,er, ina smilar experinient 14R I and 4R I1. %Ith a rine gap of onlr 7 da,,s hctI %een 
pla rIg,'. Collflict Ig reult,I.ere obtained Reduced gernIrnaion %.ith increai rig gamma ra d|ycs aprared 
to he cons isteitn .\ll ,ceI.s ng , pretIIva red %krhIligarti nia ra g '%e bothIh- appeararice of %Irecenr.tmottled a ld 
dtforilcd cot%Icdoui, and lea'cs. and alo a Nlo%% rate of gro IhI 
FISi I.-reatmv~nt% 

F I~c hatcllet of ,ced., %crc caIh treated %kithdiffeeu c.,i.critariin- tI[MS prel,ared in a neutral 
phphttc huffer l h1ttect o I-iS on ,,ur,ial ig,..'rmmaiioi 1'o arl on plant [light. recorded 14 to li di.'

aticr ,o,,int are ",Lltt!im.-ri'cd 11 a,011'2 I wo t'n,of conitrols %ere iUclCdd 
 InIthe e\Rrlilni . one ' i,
0le ;rc-.h. ntreated -d, I-(u artd,! m,,dIn r treated %%i, I( Ih thileb.ffcr No!tiiion 


In !firt 1w C\[VrinIIr, if .illd Ilil ,:d, oowere
kckl i Laicr for 2 hr. trcatcd w oh dhi;crent [MIS 
,01L;1011-, Af hi kL m1.'Chh.-ic !l, tu" hr 11n! h ,ash'd ill r t ellwitcr lr 24 it at r miurerrI ratrre 
\ re.'!l!;::o Ill eCrIurn:ununt i .mid pillt 1 ,1lc, t .- CMIcefI1r'tr ion , I I MS l1(5 toh11210as r 1t. lokcr 

_2 '. I Lr;, th r.itL , the tr'ated .cedihtie, om r ,, t10s1.,,that 01! bo th,nirok [he g.-rmrlllatloll 
a, retid h. .() It % hilch, rlILw it! 20'r,, w.s olbtained trout () I.%,S treatnt It a . alo' 


Ii i thJiat Ircot ev eedc, I t h otter o1u)4 ccd
',oIIIt:oI l 1 ! J reduce e-,.LriInat t!t 

V;.Ik acrat ul al,,o ,tfccted ,.cd Lcrr naoti. sitce Ihe. puisrrng of arr through flaks at ,hetime of [M.S
treatteiin F[\.'t Ill rcduo:d gcrnunaron hr 47t I \periment, IV and \ utihied higher concen'rarion, ot 
I\IS IIII to ( I 'Iu with lituited rmic tor .tlak one hour pre ,ok i watcr. 2 hr i FMS and I hr ,ahigi
Iis ]hinnitLd rl-. to, treatImt :1,:rca,cd the riunalionli h I() o I vrowth rare \%as sloer cor401i g-' 

pared to the contirol bt tih differece wa riot as dr;,tic as It tile t' 
 o pre'.ioUS eqsrittents

Iricrca.itr coticentiratiu s oft the Chenical had atsignificant IeCti'e .s,latlton Ith tie ,ur,,ial ofltie
" ,codlings %kithr i)93 arnd 191 * Itt cxp.mriments 11arid IV. reslxrcti|clr 

Smcice 'ar.h!Le results %cre obtained front chenical treatments. ort]i a limited riunt|r of plants I800) 
,.cre raied Ii tht, fiold to get M: generation I: i,, planned to raise more M, plants using low concentrations of 

IMSIll theI l,.rnLrrt t.'ear 

I .Aht. 2. [ flrcl of F.%.s. fn vi.rmination and reduction inplant height. 
Ii ,pt. n. 

Germinat ion Plant Hleight (cm)

Irexirntnt% ,lean 
 % %( Mean %C" 
I'sh " I ( ,:r! IL 34(1 7'
 
tLufhtr ( 4u 17 " 50 5 IIA) 37 S x 
t111110 100 
II l M S I 212 121 2()9
 

")-0 1. \-. 1S2 '149 2 
 141Kil F051, ,,-S0 1Kr, 24,9 42" tI. 

['xpl. II fTuct II F.1.S. on gt'mination and htghl 

Irttmvn% Germination Plant Height 

Nicarn ~ . 11. Mean %( 
1J) 3 4 s Il) 222 1Ix) 

05 I, M1S 151 1S 7,o 19 9 SO6 
0 10 F M4S II 2' 5 ;', 4 I 186 
o 15, U[M S 93 233 4S t) 3 286 
0 2014) 1-M. 8.7 21 u 44 S 22 99
SI: iP<< 0,5o NS 50 
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Table 	 2. coritified 

Ixpt. e4,ct ot aeratnn on germtnationIll1 


29 5 1000
Fresh control 
10 5 35.6Soaking 
25 169Aeration 

IVExpt. 
Plant Height (cm)Germination 

e VC Mean '.CMeanTreatment 

FC 	 44 8 3 
3f l) 237 1WIs
C 


2o 52 143 225 94 2
 
04% F MS 
 922942
17 14o% M S 


is 3t, t() 123 522I2 ,IM S 

13 2t, 73 221 442
 

I 4,F %IS 


Effect of diffecrnt [.I-S. treatment% on gcrminatiom and plant height after 14 dalL
F'xpt. V 


Plant leight 4cm)
Ge-.ninationTreatment 
C C, ( Mean C%(0Mean 

11 5 87 1F(-	 21H 03 92 
0
22 7 r, I ) 155 1(A)-


IS 134 t)4
24e o2
01% F MS 
252 n3 I0's 134 he,4 

02% 	IMS 
 I2
2, I5 I5 2' 
03, 	1:M S 
 I 4 10 8
24 6(2 1004% EN S 

S 1'<005, NS I 5
 

Screening of M.,Generation 
to 

1he first batch of NI, seed obtained from gamnia ra% irradiation %sas screened in L.ae during May 

[our more batches of NI. generation ,sere screened before February, 197o. A total of 2.500 M 
June,. 	 1976 pr-eies. nterlg about 20.00). Limitations of space and dr,plant,. sscrc carried for, ard it)raise M 

ihese plants w,,ill be screenedend of 197 6vtile 

',eather prescnted raising approxirnatel 30.0()O M' plants bN 

during 1977 
and dark green miniature leases xxas identified fron pl -its 

(One Imutant witl shortened internodes 

receiing the 10 Kr treatment Although flower buds %%,ere formed. the plant failed to produce ain flos, ers 

as Obherx ed in tie NI. generation. This plant
died 	 ..\nother interesting mutant %% 

after 90 da,s. ard CenRituall the present germs earlier than an, accession ill
date of soing 3 to 4 dajon the 43rd da. from tileflossered 	 fir'.t cluster sci pxos. So far, no deternunateth 

plasni. and it came from the 25 Kr treatnnt. No flosers oin 


pe nutant has bren detected
bush t., 	 P5 
Sonic of the other mutant. oberCd ,,'re: chloropht II llutants ith streaks on tile aes: albino t.v 

ilh dark green foliage: distos ed leaes: Ind ltalts %ith a single
small or miniatureleaed mtanits. plants v% 

%xcot\ ledonl 
%ariable results obtained from both the phiSCal and chemical mutagen treatniltsn, on ingcd bLan 

t al. 	1972.onl KonakSlihe 	
KoWA andt hi,associates cereals 

need further siudies such as those LindertakeI b 
a\ s if increasing precision and reprodx:ctibihtt.h IThese studies m1a, rex cal xsKonak. I oNara. anan and 	 MI. gcicratloln i,of moresariation in ill. 

lios'eser. to fulfill the obje:tixcs of the present program getnctic 
range 	of 10 to 20 Kr for 

lhe prcsent result, indicate that the: optimnlum d(sge IsIn tile 
crucial inprtanc ith S t Io hr of \%aslirng in running

2% for ENIS comibincd s, 
ganma ras. and at concentratliols of 0 5 it) 

a, it reduced gernunation draticallk It ap 
Aeration during iNIS treaitment ssas found uniiecear,

xsater 	 'sater ssitii it.' 1Kov/ak t al.phelnomenoCn11 oftIL %ater n.a_'be, related to th1' pears thLai adding 0,ito 

19721 leaf color and
plant, screened thus far. nutants for chloroph.i I1, 

In the hlited p1opulation of 20.00(10 NI 	 et1beell 
%iltthe desired, determinate gross ilt habit hasL [lot 

shape appear most freqtCneItl% I crtilc 111u.tanit', 
%ill hasc to be screened iOranM: progeniessinipl. inherited, at least IO0.00gros th habit i,,isolated. If tile ill be 

abd bricjim 1721 It)isolate a nlutant sith a dsx arf or bush t.spe gromth habit. Thelain task in 1977 %x 



Induced ,flio.ns, in It itel -,an109 

to screen 'his large population of M, plants 
Following the discus.ins during thl' 4th Reexarch Co-ordirtation Meeting. FAOIAEA; GSF Seed Pro 

tein lmprovement Programme. Baden. Austria. April. 1977, the scope of in-etigations on mutation breeding 
in %inged bean ,a, enlarged Mutation research in other legumes, notabl, garden peas. indicate that the suc 
cc,, in iolating a d%,arf mutant ocp.nds on a broad genetic base of the original pvpulations treated %kith 
mutagens Prof. Gottschalk personal communicationi With this aim. ten elite accessions of v, inged bean 
, crc treated v,ith gamnia ra. durig rid 1977 The N, proyen, is no being grown in Potr %orob%. It is 
also plaoned that the protein content of soni f the segregating familie, in adsanced generations will be 
monitored 

IFFFREN(TS ClE) 

I 	 M a field, G.B. 197f3. Iophik , c':. +,,,',;(':i, .\ crop 'A!th a future' Ied trip \hs 26:157!60 
2 Khzn. T.N. (Iidon, A. 1973 Ro-.e of ndu:cd mutatruo in i mproirsennt of a putcnItl neA source of inottin 
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Protein lnpro'cmont Programne. ttahnenk 'c I *E.A Vienna 
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Variation in Flowering Habit in the Winged Bean
 
and Its Implications for Subtropical and Mediterranean
 

Summer Conditions
 

(, 1 I \ Ihtriw. I \ than1e't,,,. 

Inl'evigtion, c2rried out in Pcrih. 6Vktirrn Auqrralia 432 Si aim to stud% the gentic basis ot the %inged bean% 

rcmpon,' to Uar)intt conditions of t-mpirrauure and datwn:th. ktpraductile dtclopmrnt is emphaiurd. Approimate. 2040 

introductions haie 5rn %crecrnd for basic qualitatii:..ind quxrlitativc char .I'rs. A 3 x 3 fac oriJ pefmrnt is examin

ing lempr-lurv and photopt-riod rc-ponsv- (if four %,lot lint.,.2nd a di.dl21 lc cross anal, sis of contrastin2 lins ha% hern ini. 

tiated to inivtsigate the tnttics of thcvs r.,ponLs. 

IDil' 'i 'Aith:,r' d htt'Avoi to u7trics of urig~in t htn v.nicountLrcd. lIhtrc is~a r!a.rkt~d contrast hofitton line-, from 
Papua NcI (,uinva and from Maalisia. ltrsu!ts so fIr suuggcst thit i ;.r.praurc of 2" 22 ( and a da tlcnth s4iwcshat 

bIlow I! hour%is optimal f4;r rtproduutii':dc,!iipmt nt. Of 132 r:w,s so fir ;trnpttd. htr. has not htrn an.%indication 

of incompalibilit' hta~tn lircs of difftirtnt orijin. I rchniques for tea tittl, prupaating -iniked bian fromLt uttli has 

proen cfft'clilt and m h'Fc u,ful for rnultipl, in lin.s "ith marktd phori;p.riod %trisitilit'. 

hcsC sludi-, arc sttn t have irnplications for hrt-dinz ,in;,d h.zn tint-s Aith the capaciv%to quickl.i flo'Acr and sVt 

pod in thc sumnicr of suhrropic.d1 Australia and Asia. 

INI RO()l IlION 

I hc % nicd bhcaufil,,phoii;rpi. tera, ,hu .,iIX' ha, !Ong cen clttIated in Southeast Asia and 

aCitIc hctvceen 5 and 25 N iaiCfichi. 1975. Khan et aL. 1977i. This 

rather retr.ctd dihtrihiition irlu p reflects piattern, 0I humnan tii2ration and cultural sprcad AlternatiselN. 
thL \%t the lI! titd', iS ',73. :'WA-%S. 

the sAinged hc..n ,s a hl)Lical Cn.tit'. a be ,icifhcal Idaptcd to the Conditions of Ihc humid tropic. [in 

the sndtd, relmrtcd hcrc. sc lis set ut to eanine this l,ter prop-osition 
Or aim has Ken to stiate the sihi"ht tof rave ot kIwngCd teall tot t \lclding tlh, 'oguraph the 

includC sUhtr i ical ensiroinent'Csl Much (If thc ,,(rk is bCine carred otI Il 'erth. Ac,,tcrl Australta 32 -Si 

.s tlich h.1s a t ;,,ll, i \ ' c intcr' ,!d hot d!r tun crl ptcdoiiatei:,'icrrai', ' 


-rosts arc rafre. lt ,._ tox_ %%s"! ar,e tu cl it'llni
w ii1 
AltlhLIueh lhl, rLthrt e' aiie re.'srntile dlipi. other ,im ctf it \slutcd beanu 'iolo ire 

rai,,ed as frUitfuil a'ene_ tor inctiItln \t thi, 1.In our . jok. tinitlle d,ita are not ptsihle, nor 

j.rhaps. a desirablc til e t the jrcsent .mtu,,nrt. hFC JttClmptd to sujr\,\ fu lure directions, For 

to'nenience. .eh,1C disldt! iheLrelort into li es Jlt, 

L . 21 foirm the collconllSim:e Nosc;ner i ' ;''ruiititel i ',nlllLeC 1'ileil1tA\' ehKen conmlild fo 

of the I niocrsit of %%cterni .\tir.ih,i I ablc I' "i ,t '.,c' lincs ha. bcen descrihed els.' there 

Khan. NI ( howcthah f, 1,tot) lhe Maias sIan colleClIot ofiSaNtrapradja and .*\-nlitii. I in . I 


[agleon and ( hat %%.ti i1. Msht< t in.ure, Iar.'l in thi, rcpNi ia d \ hich tc thcrelore" triefh dLescribe.
 

1l[)partmert of Agronomi. t niicrsit. of %t-stern Australia. Nrdland%. V c ,tern Australia. 
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Table 1. Uniersity of Wetern Am dralwlinpd bean collectif. 

Number 
of 

liable Counin of 

Lines fines orgin Collectioa 

UPSI - 122 
UPMI - 97 

88 
72 

Papua Ncv. (uinca 
Ialaata 

Khan. UPNG.Prt Moreb) 
Eagleton and Chat; UPM. Scr 
dang 

%7/1 1915 
lPt I - Io 
Phrae 0101-Ratch 01062 
Pt 901-Pt 909 
TMS 37--Ja)apun 

12 
14 

5 
3 

MaLa)sUa 
Nigcrta inuxed-
Thailand 
Indonersta 
Indonesia 

Wong UPM. Serdang 
Rachie. IIIA. Ihadan 
ChomchalA,. ASR(. Bangkok 
Sastrapradja; LIPI. Bogor 
Dc Nese. Padjadjaran U.Ban 
dung 

Acc 1-7 4 Sn Lanka I-icrath* U SriLanka. 
Prradenit a 

IC 15017-EC 27884 4 India Imniedi ICAR.NeC,Delhi 

Nala)sian Collection 
This collection was compiled in October-November of 1976 and cou!d be regarded as representative of 

the west coast states of peninsular Malaysia lFigure 21. At only two sites sas winged bean grown on anything 

approaching commercial scale. At all other sites, the plant was cultivated as a -backyard" perennial, for its 

green pods. Nowhere. were tubers consumed. although medicinal uses were reported by a few Malay 

villagers. 

A variety of Malay names were used to describe the plant (kacang keliah. kacang botor (bowl) and 

kacang belimbing) but there was not a strong association with one cultural group. It was to be found in the 

compounds of Chinese and Indian homes alike, although on rubber plantations. Tamil workers seemed to 

prefer Lablb bean (Lablob purpureLs) as their minimum-care leguminous vegetable. Winged bean was more 

often found in towns and bigger villages than in remote regions. 

In spite of the wide area sampled and the diversity of sites, there was considerable uniformity in the 

plants observed. This uniformity has since been confirmed in the preliminary gerrplasm screening-

GERNIPLASM SCREENING 

has been grown to mature seed on at least one occasion in Perth. Western 
Most of the germplasm 

carried out in several batches, the firsi three of which are reported here. 
Australia. The plantings were 

Planting A 
Consisted of 105 lines of the Papua New Guinea (PNGI collection (Khan. 19761. 10 lines from IITA. 

12 lines from Malaysian iWong. 1975) and one from 
Nigeria (including one line of PsoptuxarpzLs scandenrs*) 


Bogor. Indonesia. These were first planted in the field in the summer of December 1976, but because of poor
 

growth vere transplanted into polythene bags in open glasshouse conditions in March 1977.
 

Planting B 
of Eagleton and Chat's collection planted into pots in January 1977. and 

Consisted of 93 lines 
transplan'ed into polythene bags in March. 

Planting C 
Consisted of lines from the PNG and Malaysian collections which had failed to establish in plantings A 

and B. together with a few lines from Indonesia and India. These were germinated in April and transplanted 

into polythene bags in May. 

of the line IPt 7 "as examined and Identified b)Dr. B. Verdcourt. Royal Boanic Gardem Kew.
*One spedmet 
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All lines %%ere grosn under glasshouse conditions in 30 cm diameter polythene bags containing 

unstcrilicd riser lanih Water ,,as gisen as required. Nutrients %%eresupplied Iincluding nitrogen at lesels suf 

ficientl, high to suppres natural nitrogen fiationi. Plants sere supported by t,ormetre tri1jlxs of cut cane. 

The number of plants per line per ol',ba aried betseetn one to fise. Replication %%as incomplete and 

exper~mental disign as,inadequate for stati,tcazl purpetcs.Thus. cld infornmation isof little consequence. 

General Performance 
lalk' compares planting and collcctions % ithin per-lrnfiance categories. Germination ttx)k from 8 to 

14 day, and ,. pxrest in the Mala.,sian B collection Mhich had neser before been planted. Once rstaas 
blished. Nlala sian line-, %%ere more persistent than IIN(G lines In planting A. three lines -- 15%1) from IT.,', 

- failed :o floer. In planing B. 54 per cent of the line%-,hich flovered in % iterand one fron Indonesia 
failed to set p[:J. 

Table 2.Getrmplas screening: performance compaxison. 

Performance" (number of linems 

Planting Collection 
A B C I) E F G Total 

Planting A 
Dec 197t) 

PN( 
MALAYSIA 
IITA 

17 
I 
2 

9 
-
-

o 
-
-

41 
-
7 

30 
II 
4 

-
-
2 

2 
-
-

10W 
12 
Is 

P wandem - - - - - - I I 

INDONESIA - - - - - I - I 

Planting B MALAYSIA 21 3 I - 37 2 29 93 

Dec. 1977 

Planting ( 
April 1977 

PNi 
MALAYSIA 
INDIA 

I I 
14 
-

-
-
-

8 
2 

-

4 
-

-

-
1 

3 
2 

-
-

-

26 
1 

I 

IN[X)NESIA - - - I - - I 

"Performance c2tegori: 

A - Failed to tmerge 

B - Died in ieltatire stage 

C - Flowered but ditd ,ub,.&qucntl. 
D - Produced mature pod%but died ubsequentl) 
F - Produced mature Wod, and persister 
F - Remained in the tegata2lIe phase 
G -. Flowered. persisted but produced no mature pod. 

The single specimen of P wiadero pro~ed to be %erypcrs,ttcnt. flossered profusely, but failed to set a 

single [xxl in spite of l)lination assistance 

Germplasm )ilferenccs 
A conlirison of the colectmions for ri.ation InI lIIIt'IsC ClhrLtiers is listed in Fable 3 and for qtian 

\ and B are icludedtitattie character, in able 4 ()nl plntiigs 

'Fhe categore ued in lab!e § mask the considrale di'crt. in th IPN(G collection to M.uch Khan 

1197o1 has pres iousl, referred, but highlight the difference , tcts ccin collections Thc %Iala.,sian collection 

hen consideriig the .ide- area it reprcs:nted. hil the IIlA collct ion of nixed 
was surprisinglN uniform sst 

origins,. as intermediate in diersit. 
sprwsistent.Although there %kercindis dual exceptions, the PN(; collcction piroscd on asera t., totcb ,,, 

,cdttaan the other collections [he small ls, l si/ aiand s ed 
less vigorous and smaller ,nlca'Cs. flos cr, and 

number recorded for the .Mala,sianhlnes s as er, lkcl an artifact of the particularl. late desclopmcnt in tile 

w si/c 5%ere much smaller than recorded in other studies ter
Perth environment In general. lcaf area and 

This emphasi/es tile ing condition,, in tls stud,harsher gro'isfor example Khan. 1971). Wong. 1975, 
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Table 3. (mparison of qulaliltiie variation. 

Number ofOHn per coletvion(hara2r 	 Categorirs PNG MALAYSIA IITA 

()%ac 	 88 80 14 
l.caflt 	 IntnredLate - I -

I an coLate _ 

Green 61 82 9
Stem Colour Part Pigment 21 I-

Full Pigment 24 I 4 

Grecn 29 83 10 
('al,k Colour 	 Part Pigment 18 - I 

Full Pigment 07 - I 

Pale Blue 32 - I 
CIr BlueColour 17 81 IIIntermediate 15 - -

Purple 	 36 

(Gcn 25 48 7 
Colo(ur Onl) Pigmented Wings 23 - I 

Pigmented 25 - I 
Pod 

Rectangular 51 48 9 
Shape Semi-flat 4 - -

Flat 	 7 - -

Surface Smooth 53 48 9 
Rough 10 - -

Tan 12 48 8 
Mottled or Marked 23 - I

Seed Colour 	 Broshn 9 - -

Black 16 - 

"C'-,gories are arbitrail) defined. Man. sub-categories could be used for the PNG collection l(ec Khx,. 1976). 

rable 4: (ompriom of Quntilatise V"ation. 

(haractrr 	 Collection Number Range Mean 
of 

,igour 
f\UhjCCt.C, "core I 10 
during fhtoeringi 

PNG 
IITA 
MAAN SIA A 

84 
15 
10 

I -9 
7 - 10 
8  10 

5.5 + 0.2 
9.2 + 02 
9.5 + 0.1 

MAI.AYSIA B 72 I - :0 8.s _ 02 
ingk I Caf .Area PN(i 27 23 - 135 2 + 5 1 
icm. hid on 

lir.',kfi 
I1T..\ 
MALAYSIA A 

14 
10 

50 -
o3 -

138 
181 

93 _ 7.5 
102 ±11 

MAILAYSIA.B 40 71 - 194 99 - 40 
I-hrer Sie PN( 30 25- 3.2 29 _ 005 
iStan.Lrd breadth cm%. 
hXIvd On 5 flo-.¢r, per 
p"Lanil 

1IliA 
MALAYSIA A 

8 
5 

2.1--34 
2.7 - 36 

30 
3 3 

_ 0 15 
- 0 14 

Pisl !cngth 
icm. hasd on 
pr planti 

mean 
PN G 
IITA 
MALAYSIA A 

50 
10 
I i 

6.5 - 22.0 
8.1 - 26.5 

10.5 - 14.7 

13 2 - 05 
14.o z 1.3 
12.2 _+ 0.4 

MALAYSIA B 36 5.9 - 18.8 11.9 1 04 
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-able 4. continued 

og - 353 227 12Seed \eight 	 PNG 45
1mg. 	 based an ITA 12 	 247 - 523 375 _ 2b 

278 - 534 143 - 2r,II 
34 128 - 53t 419 * 14mean M plnu 	 MALAYSIA-A 

MALAYSIA B 

45 3 - 12 o 7 
Scd Nuinbcr per 'POd PNG 	 I 

a l _ I IIITA 	 12 I - 12Ita.d on mean 
8 (44 - 57 0,IIMALAYSIA Arr planu 4 7 +0 3

MALAYSIA-B 34 2 - 9 

Table 5. Floviring date. 

%lean Number of da%%Number 
I)uration ofof flowering" from planting 

date date to flo0efing flowutingline% 

PLangIITA 12 23 143 + 3.9 41 4 + 4 5 

140 + [ 6 35X , 28,
PN(; 	 83 26 

151 2t 4.7 345 _ 50II 31 


Pbnting H
 
MALAYSIA 

47 137 + 1.4 31 	 2 * 2 1h9 


PlNig 9 III 113 


MALAYSIA 

+ 2.t, 12,t * 34 

3 118 120 	 + 112
MAIAYSIA 

*Recorded in d21% from the occasion of the firtl flovir (an April 13. 

Reproductive Deielopment and Planting Effect 

Table 5 sunrnari/cs data, for flocring 	lime. 
lcngihs andl temperature%In planting Asflosseriile did iol conience until 13 April bhwhich time da 

s old. hits is twice the nlmtN'r of
"ere oil (hc decrcae if-igure Ii and plants %%erealread% more than 120 da 

da',s required for fhllcring inder equaloIral conditin sl. 

In the ,ater plantings Band C. tile to flo%%ering %sasprogre.sisel%reduced. Node of first flo%%er dropped 

0.4 in planting (, suggesting the eneficial influence of 
from greater than 15 in planting A to a mean of 7.1 + 

decreasing photoperiod. The negati%e inpact of dclining temperature. Io%%eer. can re judged b%the reduc

tion in dural;on of floscring M,ich %kasncgapicl% correlated Ir - -0341 v,ith floering date+ As %inter 

e, desclopmental distortion.,cCre
progressed ,in increasing proportion of flossers failed to open and cxhlibited 

11 mhid Jul% reproductisels effcctise flhiscring had ceased, although flowkers continued to be formed in some 

lines, until mid Augu,t 
Table (arecords data concerning fruit de%eloprnent- The first full%matured pogJs began to appear at the 

s after the first planting date. and continued through well into September
beginning of July. a full%200 da 

for planting B. lie impact of the colder miontls is well in the percentage of flowers resulting in pxds. In plan

ting 	B. 25 8 pcr cent of pkos contained distorted split seeds,. 

AIhough tile Malaylsian collection in Planting A %as significantly sloer in coming to flowcr than the 

other collections. it produccd a greater number of pods per line. This. how escr. must be regarded %sithcill

tioin because of the compounding effect of different plint numbers per line. 

Diersit vithin collections was obsersed and in each collection a few lines st(,,l out for their quickness 

of flo ering in comparison %%ilt other lines. 
scsen months after planting-

The 	sinkle specimen of P %caniae'sdid not begin to flower until July. 
than 300 flowers in racenes of tip to 20 imdisidual floersand moreVegetatise gros, th had bee;i ,igor(ous 

in the morning in contrast to the afternoxn flowering of winged bean. No pods 
were formed Flovering was 


w4er. formed in spite of pollination assistance.
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Tabk 6. Fruiting per ntlage. 

Planting A Planting B 

IITA PNG MALAYSIA MALAYSIA 

M.%n number of 
pids per line t.0 + 1.2 4.5 + 0.4 9.2 + Lo 1.7 + 0.3 
Ierc-ntagc (f 
flti crs re',ulting 
in ful:, raturcd 21.2 ± 3.8 33.4 _ 3.2 20.4 ± 2. 10.0 + 1.6 

Tubtring, Regeneration and Vegetatite Propagation 
Once the reproductive pha-se was completed, tubers began to fill out the expense of shoots. Tubering was 

most appa..'nt in thre lines which had not set pod-
In order to test the regeneration capacit) of the tubers., all surviving lines were cut to three inches above 

ground lesel in mid September. At the same time. sten cuttings and partitioned tuber, of a few lines were 
treated ,hitl a conmerLial roo)ting hornone preparation and planted out in snall pots. 

Of the (riginal 105 PNG lines,. 15 lIA lines and I5 Malasian lines which had been planted out at the 
beginning of 1977. 28. 47 and 79 rr cent had regenerated by late October. Of these regenerated plants. 31. 
29 anJ 3) per cent had begui :o initiate llow er buds. An examination of these lines in late [)ecember revealed 
that er, fcs of the buds had peristed through to mature floer. Only two lines, both lITA. ere in full 
flocr. Otiler line,. particularl%of the Mala.,,ian collecti)n. %ere in a vigorou, %egetatiscphast. 

Vcr. little ,tucccs,, was achiesed with the partitioned tube,, planted out in pots under gla,,house condi. 
lons Of sx PN( lines onl% one revenerated sufficientl. to prluce a gro ing shoot. 

On the other hand. propagation h cutting proscd particularly suc,:cssful. :ise cuttings each of six lines 
((lnc of w,hich %as P wadt'nv, were planted in a %erniiculite-perlitemixture and then raised under nutrient 
culture in an inctbator held at 27 -( Tablc 7 stniniaril/cs te reults Cuttings of P sca n.dn were the most 
%ivorous wile I)N( i lincs %ere the least 

,lablc 7. Propazation frim cutinegs p.rf(irmancr 35 da. aftcr planting. 

L.ines 

P t.PM 80 tPS 47 [:PS 32 UPS 121 UPS 909 IPt I 
scandens l2lalia [ING PNG PNG Indonc'ia IITA 

(unings still 
,u rsising X0 100 o0 80 100 100 100 
ircr Lerill 
Wean r xt 4,) 3.8 2o 2.0 3.2 4. 4.0 

M'.ca
n 

Ieaf 13,t 5.0 0.ri 2.5 3.0 2.t 2.0 
numniber 

CONTROLLED ENVIRONMENT ANALYSIS 

A factorial exrernment insoling three temperature regimes combined %kith three daylengths and 
distributed acro,.., four wi,nged bean hines each wkith fise replicates,. as set up in June 1977 in the (SIRO 
Phtotron a' (anterra icc More arid I',ans. 19021. lreatnients mni',ed %ere temperatures of 

°21'Cday/16 ° night. 27°C day,220 C night and 36' da>./31 night dater reduccd to 33' day/280 C nighti: 
lphwOol-.riods of I0. 12 and 14 hours comprising eight hour natural da, light supplementd dithincaindescent 
bulb, where required. and genot.r c MARi)I MIala sia;,liPSt 121. LtS 32 arid UNIS 47 t|N(ht. 

S-.cd, %ere germinated in perri dishes on rnoist filter pavper at a temirature of 28°( . After one sseek 
the, werc transplanted into IS cm pots containing a 1:1 serniculike:perlite mixture A ttoaglands No. 2 
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nutrients solution with 200 ppm nitrogen was used; inoculation was not carried out. Plants were staked to 

provide climbing support. 

Vegetative Groth 
ithin t%,o %,eek+of planting in pots it sas realized that the top temperature level of 3o"13110C was to 

extreme. A decision %%asmade to loer the tem~r,:rature to 3 3 0/ 2 8c'. Belen so. plants failed to recover and by 

September only 37 per cent of the original plans %,erestill liig.After it became apparent that the remaining 

plants %%erenot going to flo,.er before Noernber. ihe treatment %%asabandoned and plants sere harested 

The intermediate temperature regime :70/22'C prosed to be optimal for %eretatioe growth. At day 45 

the mean plant height acro-, a!! phtoperod categories vas 1011.9 cm ::.4 whereas inthe 21°I ,C treat 

nent the mean plant height %%as onl. I .7 cm 2 

%% 

Reproductie Dcelopment 
not Sahit'Information is stll coming in. regarding flo, ering so a full statistical arnal%sis i, jmble. S 

summarizes the data at hand as of this tine. 
It %killbe noted tliatthe 14 hour photoperiod category des rot appear in the tohle. 1Ib, i,N:cause b% 

' 
e grov Ih ii ruarr he effecthad not flmscred i spite of ,gorous ,egetatil titnes 

of short da length isol,ious both for Aa., to flovering and for the node of first flo%%r. I emperature greaths 

affected time to flos, eri 1g. but %kasless impor: int in determining node of floti 

[cemLber man% plant, still 

ering 

In all lines the optiiium treatment for quick flosering %%as short da~iength !10 hri and interncdiite 

temperature 271/22-(0. 

The Ialastan Iline. MAR[)I. %%asdistnictl%slos, er to flosser and more s:,crels Inhibited bk ad L\.r!en
 

vironmental conditions In the sh opim+al treatment categolies flo,.ser, %%ere horn on: primarN and .ccoiLJar% 

irit plants of the oIcthr Imes flisscrs contIuI'dIto aprx:'ar firstIibranches in ihe caw of M ARI)I Ihereas i 

the nodes of the main stem. 

of tempcrature and photopcriod on dai., i first flhimr and numbtr of wgvtiatise r-dts formud prior toTable H. "fUtt. 
initiation.floral 


12.hour Photniiperiod
I0-hour t'hloperiod t 

270 22( 21 16C 27'22 ( 2V IWC(Genot.pe 


Da% to I-irsi Ftosser 
UPS 121 54 55i1* 07 87.8151 47 71 e,5i - 35 lON 25) 24
 

3 451 - I 1 131 s121 _ 85
 
ULs 32 54.45 2 2 W9 5141- 0 


UM 47 55.703 27 784 35 98,84 
 1	11S S93 31 1 h 
2S 133 ,ii.45

MARDI 2051- I S 100 4151 - 9 101 S) 


Number o f \VecatIIC Notes
 
1"14154
8 .i * (197 98151 _ 102 It)4151 178 1 - OSI

UPS 121 
9 811 ti 3S 7 041 - tS2 t 05i * I).45 IS5 i2 - 253UPS 32 
S 015) - 059 S 341 - 0ti3 I im31. I 80 8001 - 059UPS 47 


7 €,5i_ 2-ri IS4(5) 1.73" 12 ,0 I 79**
10 8151- 080
MARDI 

°ligur- in brackets refer to number of plants included inth mean. 

Fllover, forncd on side branches in some plants. 

DIALLEI. CROSSING PROGRAM 

Several lines of contrasting origins and character.stics sere closen for inclusion in a diallel crossing pro

gram, which aims to analyse the genetic basis of the winged bean's response to temperature and daylength. 

During the floering months of April through to Jul% 1977. hand cross pollinations w.ere carried out 

using a method similar to that of Erskine and [Hla 11977). 
in Perth. WesternIn mid-October parental and F' seed was planted out in glasshousc conditions 


Australia.
 

http:Genot.pe
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Crowsing Success 
Out of a total of 132 miscellanewas crosses attempted. 34.8 per cent set pod and 20.7 per cent went right

through the mature seed. These figures confirm the efficacy of Erikine and Bala'%(19771 technique and were 
surprisingly high in vie%% of the adersc climatic condi'ions and low natural pod set referred to earlier (Table
0) 

Table 9 contains information regarding the succ,'.'s, of crosses among parents chosen for the diallel 
analssis Approximately half the required cros,,es hae so far been obtained. Some croscs ifor example, those 
using UPS 81 as a female parent) sere difficult to achiec. There was, hossever. no evidence of cross incom
patibility betveen lines of different origins This ",as in contrast to the lak of success in the few croses at
tempted betv een P scandes and winged bean lines 

Table 9. Surer,. of crmes bttnien parental line, chmen for inclusion in the di2lld aiaihvi,. 

Nurrbtr or Number of 
crows used Per ce-nt Lro.Se ..sed Per centcollection Line as female Sucm.% as male sucesM 

parent parent 

PNG UPS 32 15 33 12 58 
UPS 34 07 7 42 
UPS 47 3 100 I -
UPS 70 13 31 2 
UPS 81 20 15 20 50 
UPS 91 10 40 6 17 
UPS 121 17 8 25


IITA IPI 1 
 67 9 33 
UPI 14 
 9 67 16 38

MALAYSIA M 1012 It 36 II 40 

F, Progress 
B. the end of I)ecember 1977. F, hybrid and parental plants had attained the height of six to seven feet
 

and "ere 
 growing %igorousl. under Perth's high summer light intensities and temperaturt. Ho%,evier, not a 
single flower bud had formed - testimony again to the inhibitor- effect of long das. 

No data are available concerning the genetics of particular winged bean characters. 

GENOTYPE-ENVIRONM ENT V'ARIETY TRIALS 

The State of Western Australia contaim a ,er, large land area wkith a diserit, of enwronments. In the 
summer season of 1977 78 saret. trials ha%e bcen set up in three %ery different locationv Brime in the 
north ssestern. sermi arid. tropial belt: Perth in the mcditerranean. coCastal plains: and Majim up in the 
temperate, v,cll s,atcred south kesti glutrc I suimita/c.s clinatic data for these three sites. 

At each ,ite a randonmsed bhok design rinol , ing cight replicate plots of 15 lines has been eniplosed. At
the Perti site thi desCign0 has b'en reelated on three different planting dates from September to 1)ccember.
I hie I lines ricluj materil, fron Papua Ncs (huinea. .Iala.sia. I hailand. Indonesia and Sri Lanka.
 

,
Ihe hofl: is that a da length 1nsn,,ithie lne ma tbc encountered At the ,er. least this trial should pro
side ,aluahle information on the ssanged bean\s respcOn,. to maarinal enirOtinmettal conditions 

Our initial h, pothesis that the vsirigI an ISspe'Cficall. adapted to the env ironmtental condition of the 
equatorial tropics gains so.me supprt fron tie results reported here Earls indication,, from the G x 1: in
teraL.to0n trials. suggest. ho eCCr, the resiises sarieties from higher latitudes leg.. Northernthat of 
I haiLitri mia lead tat a nt(,dification of this picture 
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Flowering Behavior of the Winged Bean 

Siti Harri A minah Lubis' 

SNudie on the flowering behavior wecre conducted using 30 lines of winged bean. The number of da)s to firstllowering 
or each line varied from 70 to 98 davs.but the number of da.s when 5014of plants in each line were flowering &red from 
94 to 144 di).. Morphological and anatomical studies "ere carried out to determine the special characters of flower open
ing. anther dehiscnce, stigma receptivity, anther and stigma poition at ticr) stage of fl&,wer development, the best time for 
emasculation, and the critical period for artificial pollination. Pollen germination studies in boric acid and sugar solution 
"ere condue(d to dotermine the method of the p.Illcn storage. Ins.ct sisitation during the lonering sesn viere obsened 
in order to Lno) itstfleci on the plant and ',ocr developmrnt, floer pollination, and poJ settin. 

INTROI) UCTION 

In producing h:gh eClding t[ pl,of v,inved bean ith uniform time of flowering and seed maturation 
through breeding iNAS. 1975,. a knowledge of floral characters and flo%,cring behavior is important. The 
present study kias conducted to generate knowledge tosards this end. 

MATERIALS AND METHODS 

Thirty lines of winged bean collected from different locations in Java, Bali. Madura and Lesser Sundra 
Islands were used in this study. T .cnty plants of each line were planted in the field, and their plant characters 
",ere obsered during their des elopment. The number of da3%s to first flower,, the number of da s when 50% 
of plants in each line were in flower, the flower morphology and anatomy during their development, time of 
anthiesis. time of stigma receptivity, time for emasculation and time for artificial pollination were recorded. 

Insect visitation and pe-sts and diseases during flowering season were aLso observed. 

RFSULTS AND DISCUSSION 

The number of da.s to first flowers in the lines varied from 70 to 98 days. The first opened flowers usual. 
ly dropped the following day. The flowering period lasted from 3 to 4 months. To determine the flowering 
time for breeding purposes, the number of da3s when 50% of plants in each line were in flower was observed 
iCruz & Villareal. 19701. Table I shows the variations on the number of days. for first flowers to open and the 
number of da3,s when 50% of plants in each line %;erein flower. The earliest flowering time was 84 days as in 
line ('30 and the latest was 144 da,s as in line CI 3. 13knowing the flowering time of every line, the planting 
date can be arranged for breedir:g purposes. 

Inflore cence and Individual FloAer Development 
The inflorescence isan axillary erect raceme which consisLs of 3 to 12 individual flowers. Normally only

2 to 4 flosers and only I to 2 pods mature in one inflorescence. However, not all inflorescence produce pods. 
so that on t:ie average, 9 to 11% of the opened flosers produce pods under natural conditions. The number 
of pods produced may esen b- reduced b pests and diseases. 

Individual flowers need 21 to 25 days to open from buds of 0.2 to 0.3 cm. The flowers open between 
09.00 to 11.00 o'clock and c!ose in the late afternoon. The flower colors are white, blue, purple and bluish 

'National Bltogica: Institute, LIPI. Bo7or. Indonesia. 
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Tale 1. Varistioo in the nxumber of the days to Cowering of 30 Han of wined bea=. 

collection Days to first opeu Bower Days when 50 line of each 
number were in flower 

C l 77 112 
C 2 95 143 
C 3 84 114 
C 4 86 117 
C 5 88 118 
C 6 75 101 
C 7 82 95 
C 8 77 102 
C9 84 97 
CIO 93 135 
CII 94 137 
C12 80 100 
C13 96 144 
C14 S3 129 
CI5 80 130 
C16 93 --

C17 97 135 
Cis 93 115 
C19 90 116 
C20 98 123 
C21 89 115 
C22 86 97 
C23 91 118 
C24 88 112 
C25 98 135 
C26 86 121 
C27 79 119 
C28 98 123 
C29 87 100 
C30 70 84 

IFe plant number C16 was serlously attacked by S)wchytrism psqphowt 

purple. Variations in flower color were observed in some samples; they are blue, bluish purple and purple in 
C26; blue, bluish purple and white in C8 -nd blue and bluish purple in Cl. 

In the early stage of flowering style was observd longer than the filament, the stigma curved nodding to 
the anther side. At the time of flower opening the anthers would approach the stigma which has an abun
dance of white hairs growing around its neck. The stigma itself isglabrous. These stigmatic hairs perform a 
special function by catching the spreading pollen from the dehisced anthers, which usually occurs early in the 
morning-

AnthesLs and Stigma Receptivity 
The morphological and anatomical characters of the developing flowers were observed by dissecting 

samples taken at every stage of flower development. It was found out that the anthess occurred at 01.00 to 
02.00 o'clock, i.e. 7 to 8 "ioursbefore the flowers opened. Since emasculation must be carried out prior to an
thesis, it must be carried out before 01.00 to 02.00 o'clock; which was not within the normal working hours, 
the emasculation was aitempted in the late afternoon at 15.00 to 1600 o'clock, the day before the flowers 
were expected to open. t this time, the flowers were reaching the size of 2 to 2.5 cm. This was found to give 
good resulL.. Stigma rectptivity started at a later time after the anthesis began. It could be detected by the 
brilliant green color of the moist stigma. The spreading pollen from the dehiscing anthers were caught by the 
stigmatic hairs until the stigma were ready to be pollinated. Pollination took place at 06.00 to 07.00 o'clock as 
could be detected by fixing the flowers bec,'een 05.00 to 08.00 o'clock and processing them with clearing 
methods. 
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Pollen Collection and Pollen Germination
 
Pollengrain for artificial pollination were collected in 1%4o 
 xsible sa)s: ai anthers were collected during

the flower emasculation. This methed was useful if reciprocal croses were to be carried out. The anthers
 
were kept in a clean vial and stored at room temperature until the following day. The pollen coming out from
 
the anthers could then be used for artificial pollination. b The pollen grains ",ere collected in the early morn
ing at about 06.00 o'clock on the da. the flox er %%asexpected to open. The pollens were kept in a clean vial
 
and usd -withinthe next t%%o hours for artificial po0llinu!'ion.


Undcr natural conditions pollen grains start to gronA I to 2 hours after pollination i.e. at 0914) to 10.00 
o'cl(oki. After 4 to 5hours of pollination i c. at 12.00 to 13.00 o'chxk . the length of polln tube isab)ut 4 t1_)
5 times the pollen diameter. Preliminar,, oserations indicate that the growth of x)len tube in boric and
 
10% sugar solution ,sere the same as that under natural condition. After 24 to 48 hours ; storage at roon
 
temperature. the xllen] graim, could lore their %abihit 
 The methods of storing the pollen for breeding put.
 
ixyme need further studies.
 

Insect Visitation
 
Many insects ,ruch as bunibh %es. becs, and butterflies ,isicd the winged bean experiment area. These
 

insects sucked the nectar from fr-' opened flo,.ers. The butterfl} larvae ate some parts of the plants par:hl. 

ticularl. theici s buds. floskers and young 'xxIv.The arac of butterfly Lampides &oeicasL., for example,
need -Ito7 filower bud. :o grow. from egg to maturits,. [he bumble bee .\'vIoF confusVa was a regular visitor
 
durig the flo;cring erio, It had a habit not to %
sit the same flower twice, as if it knew which floss ers had
 
been s c
,sitcd. %,le theL bumlhe ucks the nectar its abdomen touches the keel ef the flo%,er forcing it to
 
open. so that the stigma and anther arc cxpecd and the pollen issmeared on the abdonien of the bumble bee.
 
,,hen the bulh!e bee w,,ould '.1r,!t othr:: flo crs, it would contanlrate them w% Xllen. Since tie
ith the foreign

population in our experinient plot conisted of nians different ctdti.ars. hbridiation was expected to occur
 
as a result of this bumble bc isltation 

.Snchtriumpwnphocarpi 
It %%as mentioned b,pre ions %%ritersthat some fungi attacked the winged bean plants dBurkill. 1906;

Khan. 19741. In these experments, some fungi ,ere detected in sonic lines planted, particularly-Snchtriumr 
psophoc(arp. .A/.hola 'rithry,a sar. psophocarpi. Oidium sp.. Cercospkra aranet and (ercospora
psoph'xarpi (Rifa. M.A . per,,oal communicationi SYnchytritin psophocarpi w&as found mostto be the 
serious disease attacking the lines Mhich originated outside of Jasa. Those that %%eres,-riously attacked were 
lines C7, (8.('Cfrom li. ('21. ('22 arid ('23 from Madura and ('16from Lombok. No rxxs were produced
from CM because it %%asattacked b.,S%nchrtriutnpsophocarpiduring the flowering period. 
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INTROIUCTIO' 

isbawd primarily on cropsThe diet of the populations of deelopmg countries in the moist tropical zone 
r-e,. ares, and to a Ilsser degree, tarc. andw.ith high carbohdrates content. i e . )Leintamns. tCa,,aia. mai e, 

It is ",ell kno', n that the a..-,r4,s suppl) abNout, 70%N, calories' of their dail, diet. Unfor 
s,ect potates 

itamin,, minral 'ubtances. and aIrLIcularl, proteins -or instance, the plain
tunatel., the. are deficient in % 

"7 5, .rl,about 2%. tar 2%than .s% protein,, cjd,ai c',.s I mii!e 4 9)5,. rCe 

and s5ect potatw,> roughls 2'N, 
I hi1lack of protein,, and mineral ,,ubstacc'I\purtl intidc up for b; CnMiltmptiofo1 a %arieltS Of leaf 

nLes are itfhllmers ind caet the content of protein ii o in Iti()g of 

tains contain ,om,-, I 5I 

,.egetahics.of vt,hch the moTlt coln1noll 
I 2.5%. Bramca , , " ararahu spp 2 5 i'T,, h:wc'i/2 alifsfresh \cvtab;e laec,i .a!pa 1. 

- pp ' ,. ( ,'ratikeca\',',ami C'%5S',. (,fio-a~i ewuhe'na 35%. 
,,pp I 4 r, Ca ,a'pp 3 t,2%. ( ,'I 11)\2 

Ci wtata ' ,, ttio'u\ spp ! 2 3 2',. Ipi:,n'a ,pp I.S 4 % lagetiand(Corch',rzi ',pp 2 ( ,pp 
tdnt uflih 7A:1I 

. 1: r. N"pp2 2 5%. .atu% 24%.
lticantha 2 3 3 3'. 4 '5,, 'ita'n, cl,'tt Il . I at Ca( t,hm!a abolt 19%. .feln 

fri.h' Iaphant4 10%..hortnk' ,c'fra 5 l Pl)'/ ,IuSpp 3 
spp 2%.

Runex 'pp 1 5 3 S, 'h:::r cdu Ic4,:,..s', tJ cret:,lH,,,rai3I ,.ian. 'P s W pd lwsnt's 
someex,'fls 

4 15. o,z&ia I 4,. It'fr.,m tifia I 1 t'rr;to, spp.
IaItm t tra 'timL,reI 3 5 S ,.Ianx;r, ;.'u 

2 2 4 1, and ten other peci s and genera TFerra.; t rna pp3%. I ix'a ,w wa0'a. 2 3 -,m 

;eetablcs .!re rich in proteins and .articularl. %tammn C. the\ hae los, caloric
Although the lea('. 

,,:ininC content 1'.%Lr%Inuch reduced [or
,,ahuc.and the. .rei ca'm,eatcn ,,ellcokcd in the tropics, the 

this reason. tres h fruit, are ,fgreat nilprtance i tropical countrie, 

.\p',art fron fishe, and the i.rCa'irigl. rare ieat of doiiiestiC amials. !here Isa gt K source of protein, 

nalcl he s-dcts pLl,id f ,.ariou,, crop' ,hch canl also proiside ,egetable fat\ and sorC t inns. According 

r cicao. rol-.uta coffee, cola. plainltams, oiligross rig regii into research dime hhkV(- in 'ctc.nm:r;ca 
,,ucha,, cassaa. plaintarn. Nam. 

palmi. the caloric salle of dals diet I baeCd in the asCrage of marc h crops 

plants 153 I 4"5,j. and animal products i29 n.%i. In 
etc 53 I 5o frits and escetables I ')4 45o. oil 

ftor lss than 105) (if the :aloric alue of 
can ,ac,hat the fas containing. proteins account 

in the diet,. (finhabitants ol the humid tropmc. p,.1..Cu!arl% of
general. \x-, 
African diets (hronmc ,liirtayge ot proteu., 


.-s il sskhiorkori. MsInch lead to ssealmning and w.con
 
children. i,respmib!Le ti ir a numbr of prr'm.wr di 

dar Infections 
in the irimpic;l diet I!can b. achiesed either bs

It is necessars, io ncreahe the prorirton of pro!ei, 
arm d:,ea,,s,ta,k lstlthe pres alence if jotenttal #,aI or b,

higher Ir,"sto.ok pIrducton. 55h icl,is not an eas 
\ res ew,iif lii' ,iost conion pulses gros, n


doti.,,ic and Introduced pu!,c,,crop pr,.uctmn i , rig I1Ior. 

in the humid tropics and their ien lcal coinposition is gen in I able I 

arpti. l'rraeiiflhts studied in Ghana 
A ,er, ittI. kriniiri pulse ,pcN e is ie "redcms ci ed" Ps ,phi 

It is nloss gatining the aticnrimn of pLkit iCnsu, 1AnInternational teani t research s orkcr,, sas sct up Steer 

the nmsored h\ the Asia Fioundationi arid the research mittutes of a 
ing Committee 4lf n\ied Bean. .p 

Rica.lurnma. ( an'ertim. (oliimhia. (o,,tacomntrics \utraha. Bangiadcsh. Iki/C.numtxr of the fiilos, ink: 
Jamaica. Nlala.sa. 

Ecuador. [g.spt. I ijr.(i hana. (iranrada. H!onduras. India. Indonesia. Isor (iaut. 

laisan. I haiand. arid 1, S A has e embarked on 
Nicaragua. Papua Nes (uinea. SiUlth Korea. Sri Lanka. 

h the Medical Section of the Coli 
rescirch of this promiving crop The prilem has Nen approach ,rmusl, 


mittee for the Deeloping ( ountries. ( zechoslosakia Acaderni of Sciences,. and it has aisi becorme a part of
 

http:Nlala.sa
http:Ir,"sto.ok
http:prr'm.wr
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Tale I. Cbmical compos jt a of major pulse crops grown in humid tropics (ptr 100 R of ,erdsI'. 

Mineral 
± t Sb~1L~cesvitaminsSpeties _

$ 
-

ZZ. _ Ca Fc A Bi B, PPA C'ml g g g g mg mg Iu. mg mg mg mg 
(0 ,anio ca/lan tO 20 2.0 58 70 1() 57 0 0 140 0 50 0 15 2.3 + 
(ara aha eno 

l 
trrmo 

et!Jhoi.er 
8 
8 

25 
21 

.. 0 
I 

59 
65 

1.8 
2 

100 
80 

40 
4 5 I( 

0 5 
05 

0 1 
0 1 

11 
I 8 

+ 
+ 

10 24 1.7 57 4 110 80 05 02 2.0 + 

I :a latv 
I tlJna murne 

12 
9 

12 

20 
25 
22 

1.5 
,5 
I 

58 
57 
57 

5 
4.5 
4.7 

90 
1(X) 
100 

o0 

h 0 
S0 

50 
40 

0 5 
04 

045 

0 14 
0.3 
0.2 

1.5 
2.5 
2.0 

+ 
+ 
+ 

/e,:J urquitu 
10 22 1.5 60 4.0 90 5 0 20 0.9 0 15 2.0 + 

oi/:crrarwa 10 18 6.0 60 33 .f0 ,- 03 0 1 2.0 + 
"lindall, I.D. (1968.1. 

b it. pP - Nicutinamide. 

'trzre's. 

'he research project taken up by the Institute of Tropical and Subtropical Agriculture. Agricultural Universi. 
t, Prague. (/cchsloakta Iwhich is the co-ordinating basis for the authorsl. 

tPPho-.arp. retraonohbus1L. D is a perennial climbing plant of the family Faaceae. attaining aheight of 3 it) 4 m in the tropics. %ith the leaves similar to the genus Pwaseohu. with generally blue or vhitish
flo%,ers. usualh 2 to 7 (Up to 101 in a raceme iFig. 1). After about six months, tuber-like. pulpy roots would
deelop which are ,er. tast wkhen ,oung. IheLe contain some 17-20% proteins. The plant begins to flowerh0 da, s after sow,, ig in the tropics, and the flower's develop extremely fast. The four., inged. 20-38 cm long
fexccptioiall, (1 cmi. shhtl. bent ptxis. contain mostly 10 to 12 pea sized, rusty brown ancjor brownish
bsack seeds making up 41 % of the total weight ofdr-. pxx.s. One hundred airdried seeds 'seigh abe'ut 36 gandripe seeds cotitain on the aserage 3_3%protein and Ito% fat. selected cultisars as much as 39% protein and
17% fat. Seed ,ield ,arie, from 22) tI 4590 kght cMala%si and thoe of tuber, from 224t) to 12.925 kg/ha
Papua Ne,, (uineai Npart from edible tubers and ,eeds. crust, green p'ods 7.10 days after loweringi arepopular as fo(-X and thec contain 2 4% protein The leases as well as the flowers 13-5% proteini may also be 

eaten. 
The species isconsidered to be as promising as so. bean v,hich has become the major sAurce of plant protein in the last r0 %ear,.Table 2 shows the chemical composition of winged bean in comparison with ,os bean 

and groundnuts (I indall. I . 

Table 2. (ompomition of weds of the %inged bean. in rel2tive comparion with w,,bean and groundnut%(per 100 g of ripe%e-do. 

, - . Mineral Vittnim 
Spte S suboaanm

Fe A Bt B, PP " Ca 

ml g g g g mg M2 i.tL mg mg mg
P~ophc,ar/pra 

ragonoh)hui 14 33 It) 32 5 0 0 0 008
G(.ctne ffa 9 35 18 20 4 5 200 7 II 03 24rachii h ,ze'a 6 27 45 17 3 50 2.5 090 015 17 

a - nicotinanide 

b - tracts 



2 r , 11 Iot'd lkan 

There is a general conclusion thai I3ophix-arpu tetragonoh)husisa %.ervplastic species%sho improve

ment program resembles sosb-ans. There is a justified assumption that if the winged bean i,, gien concen 
. of plant protein.trated attention hs tile crop re-sarch instittins,. it ma, become ihe j"Or C....c. 

there are still a number of unresol ed problems associated , ith this promising pulccrop. andH-owes er. 
it is therefore nece,.ar- to join1 efforts to learn more ax)ut it as ,(xin as px.sitle. 

This paper ains to improse kno, ledge of pdlination conditions in Cihana and (,'choslosakia, effect of 

Of tuber, i(zchtlo, akLo :ind gro, th of I Js i6hanaith izecho sosakiai, des elopmenitda, length on grow% 

N1..ATERIAIUS; AND .E]HlOI)S 

flHs ,%cre obtained from tile experiieinLs con 

I PopIl !s. 0?, posi', esc lccttn. seeral prrxluctise fornis ',ere Identified 
Tile sceds of tile population of IN,plthiarpu tir,.a '.nu 

ducted in 195 in Ghana b. 
for exMrmi c.its carricd out at the Institute of Tropical andand thee ',cre propagated further Otier ,ced. 

I1 7r to tile author h% I)r. Karikari.Subtropical Agriculture. Przigue. %%ere kuldl. ,,upphcd n 1975 anid 
I hse scds of cinamton bro,%n color %%erc sos. i

Head of the \grIultural Research Station. Kadk,. (Ihana 
dd kith 12(1 cmt high ,upporting sticks

in S I.ter cults.atiol o1t', 3 Cd, pr p-itn and tht: plants skere pro 
7 

Some of the sedlings serc tran,11iiitCd In t -1ring I9 , ) to the beds of a tropical greenhou e. and the 
follos, ingl.dalta ',sere co+llectedl tim iI!e of gerinilrutlnI. tim1e, of fltiscr~ng timle of pxl selting. l/e11:._ d in'l. 

of J'x,,, nurber and contents ,l seeds. heath condition of plaint,, formation of tuber, and their ,%eight. Some 

seeds %Acreesposed to etLLia ra:ida:t.iol and.01 neutron radiation rhis conparatie trial has txen under Aa, 

and Its result, %%1l th1e to101,Ing Con1t1iibutNlmnbe Plis1,hCd III 

RFSLULTS 

Pollination Conditions 
out b the first author in (Ghana in the %ears 19051970.1 The

The experiments Aere carried 

climatologi al characteristic of the forest /orle of Ghana ,s gisen in Table 3.The winged bean plants gro-,n at 

the A R S Kade , 'nicrsit. of (ihana, Legoni began to floser 4o to 0l days after sowing of seeds iTable 4:. 

[ahv, 3. Climatic conditions inA.R.S. Kade. Ghana 16'06' N.L., 135 allitude)a 

of ToiJ 

iQ~iq J :41 . 4 S 0 ,4 I)S 

**:.'-¢,:4!i - . rt- :lrri' $ 4~i 31.2 112s 1 :g.24 274 28 44 291 3 23 29g V) 

. ' q 4 ,1 1 o2 AI 41 214 11234 ? 1 1 1 . 

Mean -j! ra 

g.o I 1 ;-i4-i-,44 , ,7 - "0 

Mr.t 7'" : u 
-.u#'9,> 24 2r. , - 4~.1 :'74 27 74 21 

i9"l 19"5. A.... kade. I Rom . 05 (hG,,-S',u v: (I)Sti]1%t ii 4.%%141 iRPOR1 

Table 4. I.engzth of floweiring of winged i,,an plant%. 

tkhginning (J t)aie of %owingr 'ear 

flotering tafitr 

n da.,t 

.. June 4 1964t, 

4 *-\ugut25 1969 
IS
1 -'iprI 1968 

55 \1a 24 1967 
61 JulN 3 1967 

19 561 a It 
19t8Pl Na1,IS 

'In ctwwration wiih K. (tenr. h,ankari and i. Meinah. 

http:nece,.ar
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In 100 inflorecences sekcted at random. I I contained one flower onl,. 30 of them 2 floae, 22 three
flower-,. 12 four flower. 12 five fiower'. ( six flower,. I ,een flowe"r,, and 4 eiht floher, -1hei.ciden.e of
nine flower' wj, not ersd but in 2 inlorse,cen~c, It flwr crc found It is interesting that in :n11t in
fhorescence', having t" oor more flow cr. the des elopncnt wkas grLdual so that on the oldest "as open ,
the other,, were nidifferent dsc lopmental stages ()[l. In '1 of Inrflorsc"en:Cs Urider stud% had t'. flover 
open at the jinie tile, and oli\ 9% of )pened flwoer pair, %%ereInthe infloreences containing :ro~e than 
I'-,ko fItlY,c1"" 

'hI :.riged ,anlo,',er , in (hana wo,ere %iited frCquentl,, b',large bumible bees tblack. bla, .!:a . te,
ail rust coloiuredi. mainly betwCen 8 and 10 oc'lok am. I his has led to an assumption that thie b..,.+iIe bees 
an: the main illinating ac!ents On, hundred flo\er-, isolated at ra ndom without em1asculatU ;;ofe "X(S It
PS w,, c,,onls. Iiow c\er. the experirnents conducted in the grccnhousts of the In lstut; of Trr:c;7-I .,d
sutroplcal Agriculture IISAp. Prague. i 1975 1977 shocd that the w'inged bean plant would b.tr il,, 

,
eCn when riot pollinated b, ic,,t., Ic. it i a selfp Ilhiatling pliit. Some flo [er%had ern st px' k4ithout 
an. completed flower opening lthe temperature in the exprimeintal greenhouse at the tur of fl.mnc,:.g+
raned from It)to 24( Our results in this aspct %%ere confi-ned b. the ins estigation,, d.i~ w by D)
Karikaii in the ('ombined Annual Rep)rt .. R S Kade. for 1i97 1975 

The "'ff't iif l)a.Ivnlh on limc of :liierin2 
Our experinernts done i the greenhouse of the Institute of Tropical and Subtropical Agriculture, Prague

iSW N 1.i showecd that the plants of winged bean would begin to flower usuall) rom March to May, and if 
wke take Into consideration the effect of geographical latitude in hoi, ai;minutes: 

January 08.09 Jul) lb 19 
Febnriar. 09.17 Septemtber 13.32 
March 10.55 .\cRust 15.16
 
April 12.52 
 (kct ocr II 44 
Ma 
 14.9 November 09.51 
June 16.04 December 08.27 

It is csidetnt that the flowering of lhophocarpts is related to an II to 14-hourday. Hildebrand !9771reprted that experimental plants in a greenhoue in Maryland !i.SAi. 38"N.L.. began to flower in the month 
of September. i.e.. on a 14 hour da%.
 

I-ength of da% i howes.r of particular importance with respect to longitudinal growth of the winged

bean stalks, lcst plants grow ion beds in a tropical greenhouse in Prague Imean temperature 24.26^-( 1were
about 110 cm high i the ,early June. 1977, By the end of September. 1977. i.e. 4 mo. after transplanting, they

attained heighLs of about 700 8O0 cni. and developed an abnormally dense rnass of foliage and lateral shoots.
 
iL-ig21a ,ircunistance that might be important economically w hen the winged bean isgrown for the purpose

iif -rEilcirg green matter as an annual plant in regions of suitable climate featuring day lengths over 14 
hours at lcast for four nonths. 

[ic'tloiipmtnt (if [uher, 
Shc cxpermiriental plants in container% grown in greenhouses of the Institute in Prague developed

itncro s uulc,s oi the roots esn %wiihoutartificial inoculation. when cultivated in the soil mixture con. 
+,tfi Of,2 Iparts conist. I part peat. and I part sand il:igs. 3-51. After 9Odays. they developecd pulpy. fairl,

,uih. and fiLhrou, r, ts itubersi whore as.erage weight is 1)0 g

(;rowth of Pods 
The ,esI.hrit of p.s,uls n tcrrm~iation of flowering in clirnatically faorable conditions is scry fasti-\R S Kad,..'.( Ihanla \koc 'uldied the grovth in length of 10 rxids selected at random betweten flowering to 

full IInImai.iurIi. utitmate lenthri unider irregular irrigation (-Fable 5iThe longitudinal grow-th lasted 16
day', inthe, ourc ,of.%hich the pDx, attained their full length. The fir-,t green pexs may be harscsted 6 9 das
after termination if flh)'wcriti. and these ia be used for the ,arne purxrc as the "'French beans" Fig.-mt
rcr .tsthe de .ch prnc:t Of [NXs Ihroighout I6 days, alnl the dr,iw ng was always done conlitqerntl., at the 

rue of ih da -he ,cale tndcates a IOcm length Fig.7 In)dep;ct this deselopment on each (xld das up to the I "th das .inc. the flower bud stage. an(l the re,,pectis e scale ,hoiws the respectise length to thenearest 0 ; crni :folhos that since the harset of the first tender p'xis which can be used as a vegetable. an 
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additional 1.5 months is necessary for the seeds to ripen and to change their colour from gre-en to yellowish 

and finally to brown. Ihus, in the tropical climate of Ghana, 4 months are necessary to harvest the first day 

pods since the time of sowing. The development of winged bean pods between flo, cring arid ripening in a 

greenhouse of the ITSA.PIague isalmost identical to that taking place in the tropics, i.e. t5 days. 

d ilter terminmia of flo'ezinz.Tiblt 5. Mean winged be.n pod len.-b (ram)friom the first 

Mean pod length Mean grovith in lengthDays alter terrii.-tkon 
of floweting (nM) (MM) 

-
381 
2 42 4 

4, 43 
62 164 
73 II 

102 29
5. 
6 

7 
 114 12 

162 488 

206 449 

245 
 3910 


18
263II 
272 912 
311 3913 
352 4114 

363 
 II15 


16 
 364 1 
-
36417 
-
36418 

The ength growth (mm) is better represented inFig. 17. 

CONCLUSIONS 

The experiments carried out in the greenhouses of the Institute of Tropical and Subtropical Agriculture, 

Prague. Czechcslovakia. in 1975 to 1977 have shown that Psophocarpustctragono!obus. the seeds of which 

originated from Ghana. are self pollinating. The species began to flower at 500 NL during the I I to 14 hour 

days. i.e. in the months of March to May. when pods develop fairly well. Less flowering may also occur dur-

Novemberi which however is an unfavorable period with regards to
ing the fall months iOctober and 

after 190
geographical latitude for the development of green rxxls. The development of tubers begins 

without artificial inoculation. Development of pods is fast 
das,and the nodules on roots grow nicely even 

and their longitudinal growth is completed within 16 days. The time between flowering and pod ripening was 

found to be the same in the tropics and at a 500 northern latitude tunder green house conditionsi, i.e. some 65 

days. 
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A Study of the Effects of Gamma-Irradiation 
on Growth and Productivity of Winged Bean 

B. S.Jalani' 

INTRODUCTION 

The potential of the winged bean or the four-angled bean (Psophocarpus retragonolobus) as a multipur
pose crop has recently attracted worldwide attention iAnonymous, 1975 a, b). Although the crop has been 
known for 300 to 400 years, it isstill being cultivated mainly in backyard gardens as a domestic vegetable.
However, studies are now underway in many countries to develop and upgrade this crop from its -backyard" 
status to a commercial one. 

There ha'e teen extensive germplasm collections in many parts of the world, especially in Papua New 
Guinea. lnconesia. and Malaysia All these materials have indeterminate growth habits and need supports for 
growing. No determinate or bush-type erect mutants have been reported or known Khan (I9741 suggested an 
international program for research with a tumrer of priorities. One of these areas ismutation breeding, a 
method to develop determinate or bush-tpe erect mutants have been reported or known. Khan 119741 sug.
gested an international program for research with a number of priorities. Oie of these areas is mutation 
breeding, a method to deelop determinate or bush-type mutants and other desirable characters. This paper,
therefore, presents a preliminary- report on induced mutation breeding with special reference to effects of 
gamma-irradiation on a number of traits of the winged bean. 

MATERIAIS AND METHODS 

S eds from one accession IIKM/WII 9i of winged bean ,ere used. The seeds (with water content of 
9.73%) were irradiated by gamma-rays from a 17458.9 Ci array of 'o source ina -Gammacell 220" irradia
tion unit made by the Atomic Energy of Canada Limited, Ottawa. Irradiation doses were 0 (control), 10, 20 
and 36 krads at a rate of 395.5 krad,'sec. The ,eeds %%ere thcn scarified with concentrated H.SO for 10 
minutes. washed thorcughl. in running water for about 4 hours and sown at an average depth of 20 mm in 
soil in plastic bags. 

To allow for dcstructie sliiplings. six plants from each treatment were chosen at random. Plants 
chosen %%ereremosed carefully from the bags by cutting th- bag and washing it with water to remove any soil 
particles adhering to the roots. Sanplings v,cre done at tv, wcck intcrvals. 

RE S iTS 

The irradiated ,cedshad a her rate of germination than the control. iermination increased as ttie level 
of irradiation doe was decr'ased. The contro! had the highest percentage germination There were significant
differences lablL Ii anir,; respon ,sto different lesel, of irradiation dos,:_ 

Irradiation can also affect seedling grow th. i.c. plant height (1able I,.Plant height decreased with an in. 
crease in irradiation dose There erc mignificant differences iTable IIamnong the responses to %ariousirradia
lion dtr,e gieri 

'Department of kiologs. National Universii. of Malaiua. kualg Lumpur, MNaavsiaL 
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Table I. Ffects of different leels of gamnma-irradiztion dow on seed germination, plant height, number of branche and 

j::.ern A 4 ief". bepn._____ 

Plant Number of lUngth ofPercentage of 
height cm branches 10 internodc- cmn 

Dose (Krads) ,td germnztion' 
at 12 Aeks- at 12 %eek%'at 2 net'k% at 4 %ttk,, 

17.6 a
28 a
13 7
770 a a
0 37 a 24.5 a124 a10 68 4ab 
38 a 18.8 a12.3 a20 66 7 N 
4 2 a 15.8 a98 b30 50 7 c 

of probability.
'Meazs in the same column follovted by the same lettern are not statistically different at the 5@ level 

* Means after wing. 

Table I also sho; s various do,,c respon-s with re-spcc to the mean number of branches of one or more 

nodes originating from the main stem. Although there %%creno significant differences, plants with the highest 

dose had more branches than thoe receiving lower doses or none at all. 

The length of ten internodes are shown in Table 1. Irradiation had a stimulatory effect on the length of 

the internode, but the length decreased as irradiation do'e ,,as incrcasd. 

R(xot nodulation also apriared to be affectcd bN irradiation doses iTable 2 and Fig. I1.In all cases, no 

nodules were evident in two week old seedlings. !High irradiation doses reduced as well as dcla)cd nodulation, 

e.g., plants with an irradiation dose cf 30 krads formed no nodules even at the age of four weeks. They also 

formed the least number of nodules, compared to plants receiving lower and no dosage at all. However, 

nodijlation seemed to reach its maximum when the plants were around 6 to 10 weeks old (Table 2, Fig. I). 

Analyses of variance showed that i'ere were significant differences (Table 21, with regard to the number of 

nodules, among the various plant ages as well as among the vanous levels of irradiation dose. 

on the number of nodules of winged bean.
Effect of different lese of gamma.irradiation doseTable 2. 


Mean no. of nodules
Weeks after sowing 
per plant"9 10 12

Dose (krads) 2 4 6 
(4-12 weeks) (6-12 weeks) 

26 -2 a 
2.2 311 27.3 22.3 24.0 21.4 a

0 0 19.6 b 
10 0 0.8 78 18.3 21.0 21.2 15.8 ab 

18.3 b15.0 ab
20 0 15 14,8 17.0 21.8 19.8 

14.8 b11.9 b 
30 0 0 13.3 12.0 15 5 18.5 

292 20.9II 193 187 


a b b 

Mean 

b b 

different at the 5'7 level of probability.
the same letters are not statisticall.in the same column folloved byaMeart 

From Fig. 2 it isvery difficult to obserse any clear cut effect of irradiation dose of 10 krads on total dry 

weight. However, at six weeks and succeeding weeks thereof, plants pre-treated with 20 krads always had 

higher total dry weights than the contro!. On the other hand. those pre-treated with 30 krads always had 

lower total dry weight than the control. 
Table 3shows various dose response with respect to the mean number of pods per plant. The number of 

pods increased as the le.el of irradiation dose was decreased. The control plants had the highest number of 

pods per plant. 
The mean pod lengths are shown in Table 3. It seemed that pod length was inhibited as the irradiation 

was increased. 
Irradiation can also affect the number of seeds per pod (Table 3). The number of seeds per pod decreased 

with an increase in irradiation dose. 
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Fig. I. lFffec' of different levels of g:- ma
 
irradiation dose on noduLatlon of winged bcan.
 

Both fresh and dry weight of tubers were affected by irradiation doses (Table 3). There was a stimulatory 
effect on the fresh and dry weight of the tubers, but the weight decreased as the irradiation dose was increas
ed. 

DISCUSSION 

The results presented above reveal that seeds with pre-sowing gamma-irradiaticn treatments showed dif
ferent response at different growth and reproductive stages. The effects of irradiation car, either be inhibitory 

Table 3 	 Effects of different levebs of gamma.irra4iation dose on number of po s. pod length, number of seteds, fresh and 
dry weights of tubers. 

Number of pods Pod Number of Freh neight of Dr. weight of 
Dose per plant length seeds tuber per plant tuber per plant 

(kr2d6) (em) per pod (gm) (gi) 

Mean Range Mean Range Men Range Mean Range Mean Range 

0 22.4 16-32 17 1 100-235 92 4.14 459 11.2 1200 128 15.24.6
 
10 218 12.29 16 1 6021.7 87 213 56,2 23.9.1119 134 2.7 27.9
 
20 19.4 11-25 157 10.0-220 69 112 37.7 68 1108 104 1.642.0
 
30 14.6 8-22 15.4 65 230 6 3 2 13 28.1 11.8-72.0 8.9 3924.1
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2O krmdhI00t 
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C6 
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. 

0
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202 
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Vrtks after %aning 

Fig. 2. Effect of different leie!%of gamma Irradiation doie 
on total dr-wAtight of vsiiged bean. 

or stimulatory (Sax. 1963; Casarett. 1968). Geirminaition, for example. wais decreased as the level of irradia

tion dese was increased (Table 1). Similar results, showi,:g in~'ibitioin of germination by high doses of.6OCo 

gamma irradiation Acre reported b Khan and B~rock 19751 and Jalani 119761. Other inhibitor-- effecu., were 

also shown with respect to plant h-ight (Table I . nodulation ;Tabic 2. Fig. 11.total dry %%eight IFig. 2). 

number of pods per '-'r i I able 31, pod length and number of scetds per r- d (Tat-!: 3) for those which were 

pre-treated with high irradiation dz-se. bradiiioninduced reduction of growth in plants i'.geneiilly con

sidered to be due primarily to nuckLar damage and environmental condP-.'?as. It isa -.urameter which has been 

extensiveiy used in radiobiological mn~estigations ilavis. I9,C2). 
The stimulatory efllects of irradiation were also resealed in this experiment. For exaii f'le. at 10 krads. 

the plants had heaN ier fresh and dry weights than those of the controls and hiose exposed to higher irradia

t.on doses tTable 31. Another example is that the plants, at W0 and 20 krads. also had long 7bnternodes than 

those of the control and thoe exposed to 30 krads. Similarly, the number of branch~es was increased with an 



increase in irradiation d(yse (la he I i. No consistent pattern of resfpins. %,assho, n for totalI rx 'Aeight. Dif
ferent tissues. organs. domes and escctalls time of determination offer irrzdjation influence the kind and 
derce oif r,.,he oersed (. onstantin and lose. I9 t 7; li ',,e;.r, there are indication,, of growth stimula
t:, I- r ;tarc. he .') Oad tdsedsWrr:d.avre.. mere unl%oreouo Td ai a. had hieher total dr, v"e.ight
than (11tN. of (t."c,ntrol. -'rctalls from th%:sixth ;,-ek ns,,rd, Fig 2i The stimulation of lant gro, th b% 

ef~iw ccd, iti !m5 4-. nv r.1d,11,1ut01 ibeen reCirt h%mans insestivitorN, Although. in mostot! h.1 

i.'.the.the r;' ,.Ned .
eeen 'till11i3\atha c 1 and not alsss,, reprAucihe Sax 19101 concluted in hIs 

r ." , ", tii!t tiot is!ument.I ,tiic t .stalhhl us to l i gtltrO th ilationh b\ ',m ill dlose,, 
of ir 

It,, the 1,rc~cnt SltudLics. ,%hre stiinfulationi caused bs Ohe proe oskirg irradiat0on treatments occurred
U . tnumit'.r t harchc, to tal dr% %.!ght.tre-h and dr, ,,eieiht :f tutr'o, thes vre hk k , small and not 
assa,.,. qtLltlicalk si 1niit It i lsT -d that solm of these ,tiniidarors as ,tll ,s inhihitor%effects , . in 

ir!,.rce pC erect nitltrls. the p!ants iust .ie ,hort interni+'t bush i% c.i call be- directed tosard, the us 
irra,!mtioii itt s ind c.an impros\c . 

SU.MMARN 

Se's44 one ack'c,!esro 411.%!11gd bIan %'erev%en i ic.troh. 10. 2 and .1) krads using '(o as a souree 
rAtLit,1ai SCd'd e:-it . plant hei1ht. :iul.ition. nnibt.r of ox! [pr plant. pod length anid number of 

"++i.,' 1K v.sere s. ita incre.a .e,! reuIce of irradlat:,ont disc Irr:c:30tn at hl;,, doeCs arparenrlll 
s t lat-'d th!e nubI r t bra h -,s. it'rtr-to lnr th. fresh id drs ,,e'ghli of itbers. tl tOcv,.-,t'111tiaion 
%%ere: decreased is Ihe lesl -4 irradm.uon dose .is increaisui [he re jovrie of totl drs sseight ettme 

aIs 1'lMo 1t1It i. hoiptd that "'file Of th's effcts, canl be drcte'd tos, ,-rd the use of irradHi.ton in wing 
L.'!be. ii r ie-criniro 
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Correlation and Path Coefficient Analysis of Components 
of Green Pod Yield in Winged Bean 

A. Sao anara.ana. R.Ralendran anti S R. !iswas' 

IN i )1(CI I(ON 

ohu%il-IX i. a tropical legume. has a rpotcntial for impro,,The V.inged bean Pls\opharptu%t'traliru/, 

ing human diet,, It prolticc, cd tdile e.CoI. leas, m iN, Ih untuall.,high pro:t:in les elsI)spitepW\]. aI. brs %% 

akOut its gcnctic lnrose cint In an. breeding programme for high .ield,. In
these tLU.ahte',, little Iskno( t 

f ,ari- Iion in thc aailahil miaterial. assVianot0i (f characters %itlh
fornal(tin on the nlttjre and ina ltu .tte 

irorttilal infl;elnce on thew. aspects is required Further 
ieldand arnon thclwnvco and the cttInt of en 

% i path ,is critical
m11ore, direct and intdireclt cit,isC factors O',tlt thrOugt ana pernit

kntA leec dOllt ith. 
Such sork has been rted in anexatinattion of sijtLr!- force" acting to prouLe a gisti correhititit 

grain legumes viz., copea iSingh and Mehndiratta. I969: moth bean (Tikka t al. 19761. horstgram iAggar-

I() 7-I hllos1. . no such tlifrrn;Iion is1-rench tbe:s Blenctt. and Adams. 

%crc carried out to etinatc relattons, ir betvt,ce 
s,;ul an! Kat!. 1971: i J P 

ecn ield and
aailable for " ined bean lhe precnt studies 

se pa...th to e\aluate e contributions of each
other agronomic character,, and to anal coefficicnt 

,, the relati 

character, both direct and indirect to green 1,xl :cld 

,A-ERIAI-S AND Na-|TOI)S 

Twentyfie varieties collected from different parts of the world were used in this study. Th.C- varieties 

were planted in single row plots of 5 in long in a randomized block design with 2 replications at the Indian In
to row was 1.5 m andstitue of Horticultural Research. Bangalore. India in 1976. The distance between row 


were randomly selected and data were obtained on all
25 cm between plant to plant. F-ie plants per plot 

. tit number of leav,,s per plant. (iii number of primarN branches or
growth and morphological characters vi 

leaes per plant. iiinumber of pxds per plant. tivi length of the p,.i. w,weight of the ixxl and isti green pod
 

subjected to analsis of variance using plot meins. Heritability and correlations iboth
yield per plant. were 

pc)as well as the genetic ad,ance of direct sclkction were calculated using the method
genotypes and phenot 


suggested by Goulden 119591
 

RESULTS AND I)ISCUSSION 

th, nirrliolog. of the entire plant needs understanding regardingYield tbing a complex entit. 
nter rclatjonsh,, ,f.arious comnponents in determining the ield. Range. mean. phcnotypicvariabilit%. and 


and genot. pic sariarice. genctic cocfficic it of -ariahbtl.. hcritability and genetic ad,,ance are gi en in Table
 

,a,present for the clharacters, studied. The coefficient of genetic sariability. and

1.Considerable %artabiltii 

hich isalso presented inheritability etimates .ere calculated from the phcnot pic and genotypic variances s. 
,per plant and higheki for the

Table 2. The cocificient of gcnetic %ariationsas lowest for the ntumber of jod 
lengtih of the potl showed highest heritability estimte ) 60j followednumber of priniar, branche, 124171 

by the weight of the rx)d 14o 'ti Gnetic gain for the number (f leaes 9.0551 and length of the podJ 13.08) are 

fairly high. 

i Indian Institute of tionkuhral Rerch.Bangalore - 560006. (Contribution No. 613.) 
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Table I. Phbno!.pic wauiabilil% in "inged bean for tariou%trait. 

SI. (haracwtvr Ranre %lean Phenot.pic (;noispic (oefficient of Ileritabi. Genetic 
"fancr arianct enttic lit, te% Adwance 

Variation I "a of menw 
I Number of 24 2311 N ' 0 1297 0335 1aes16 7 (N887 I) 56 14 78 14.45 

per pLjnt 
2 Number of 

pnmar, branch-, o,I ) 3.94 45681 0 89F7 24.07 24.49 22.08 
per rm!an 

3Nunirnr of green 
prxis per plant 

4 Length of rxj 
+ 0 , W 
1 o2 9 99 

I 62 
15 7 

20 1574 
13 2621 

5cr, toss 
5 4423 

-
14.89 

-
69.60 

-

19.66 
5 We ght of thc 

-,xo IN94.7 , 12.32 II 9831 38289 15.88 46.96 18.51 
6 Green [XiJ ,eild 

per plant 17 0 )14997 141 17 2935 8234 set%, los - -

tteritanshtt and genetic adsance for different character-, varied considerably. High heritability indicates
that the effecti,enes of selction for phenot.pic performance is gxxd, but it does not mean a high genetic
gain for a particular character io%%e,,er. high heritabilit, estimates ass(ciated w-ilh genetic gain are more 
u,,ful than heritabilt, alone. In the present stud,, high heritability for the leneth of the pxxl %a%associated
' ith a fairl, high genetic gimn indicating the presence oif additise genc effect. .cloe.e. the number of leaves 
per pla nt showcd highest genetic gain but heritability was low,. 

Selection is usuall. concerned %%filhchanging tw,o or more character simultaneousl+, the under-standing
of correlation is therefore of interest to the plant breeder. Correlation coefficients among different traits are
gcien in rablc 2 Greer [W .ield ,as significantly and positi, ely correlated with the number of pods fO.71691 
per plant and length of the pod 10.42051. Significant positise correlatimns were also found between length of
the pox] and weight of the poxi 0.78)7i number of lcacs and number of poxs 10.76551. number of pods and 
numbe!"of primarN branches i0.6937i. and number of leaes and number of branches (0.73401. This clearly in.
dicates that the number of px.s v hich sho.ed a.high positie correlation with the number of branches and 
leaves per plant. The length of the pxo was neatively correlated with thee tvo characters but positively cor
related tQ the weight of the pod. The correlation bet,een the length and the number of pods is negative but 
not significant, indicating that L selection procedure aimed at increasing the length of the pod will 
not significantly reduce the number of padts. The path coefficients Istandardized partial regressions) propolsed
by Wright 119211 permiLS the separation of correlation coefficients into direct and indirect effects of the 

Table Z. Phenotipic correlation coellidcents zmong different traits. 

Number of Number of Length Welht Green 
prImmr, bra=xrs po,. per of the of the pod ylMd 

per pl=t P=L pod pod per pilnt 

Number of leaves 0.7340* 0.7655"" - 0.2916 - 0.5536 * ' 0.3626* 
per plant 
Number of pnmar,
branches per plant 0.6937"" - 0.3838" - 0.4568" 0.3396 
Number of pods per plant - 0.1735 -- 0.3205 07169°° 
Length of the pod ° ° - 0.7807 0.4205"
Weg"gt of the pod 0.3926" 

" gnikcg kid.es 
• n.at z* l I ltl. 
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character, contriluti ni to% teld The direct anlid indirect effect otf different character,, on Ield are ,hi),,,n in 

of the.pXW 10 l.tSi wCrC direct cffects of thie
ahk" 3 '1h- number of x., Ipr p3lt (i ti and ,rClt 

leitlltof the 1XI 10 98 11;, hllch %%a',qiit:e liiwilconllilirlsoii to its phlwtot, pic crrclatiotn , ih green ipW 

hieh it,l:rct effect %1.i wk hlt (I1the 111i 4Qr-_' 1 he tiurtiber oi ramulh , and rlutiiter kit%ild. X,.' Lu of1 
tjle,., slo twedhi2h inirect ttct.s onlt l madn tutifber j ki',. ,Ilthrutlh their 0 ortLit:)ill Ald dith HcIt s 

"ere low% 

charitltr, tnlablc 3. D)irt-t and indirt-tt t svtt,4)fiarius ai,,rorlnmi . .rttn p.d %itldpar plant. 

( hara tr io. (if NI. (f No. [if I nglh of viv o(ih f ilia
 

Icales primnar, poid, pr pi id p4F indirct
 

prr plant brhit-s plant et.-d
 

plant 

Nuiitx: i":c it 10 115111 ii i'' 0 i. -it 0280 -o 0 3wLvma 

N UitieTS 4 1.1 J Lh lie rIIl M 

I) o4 it, ,ill of it,) o!i ff --007(, 11-x I)it lr 0
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Feasibility of Winged Bean in Venezuela 
Dairto R. Boscan Odor' 

Studies to explore the possibility of groping hinzed bean in Venezuela Aere carried out at the Caguz Experiment S~a. 
tion. l0°l'N.6703'W444 m aboie sea letel. in a silt% loam soil ,ih pHl 8, phosphorus 10sem). 18 ppm, and ex. 
changeable potassium. 71 ppm.

Prelimin-rt results "ith material from I.l.T.A. Ibadan.Nigeria hate sho"n ier. good .ields and high protein content 
in green pods, leaves and dn seds 

The protein content ofsix Tpt linn fluctuated betcsen 36.3% as in I pt-I and MY.3% as inTpl-i4 indrs. seed; btivieen 
31.4% z.s in Tpt-3 and 20.5% a.% in Tpt-6 in green pods, and betvieen 35..-% ,a,inTpt-14 and 32.5t z inTpt-4 in the leaf. 
The 	amount of calcium Aas alo high in all the 6 lint.s fluctuating from 2.a.% .s in Tpt-14 and 2.19% as in Tpt-6.

The high amount of protein in green pod%inTpl3. makes this line suitable for production in home gadem, Howeser 
its climbing habit. makes this crop impractical and un-conomical for commercial production. Tlie knowledge contained 
hLrein ,bould be useful in the near future for its deselopment of the -in-ed bean s a ,sub4istence crop or cash crop for small 
:oca1 market, in F] Saltador. 

|PSTU':)O SOIMR L.A POSIBIIIL)AI) If I. (tI. 1%() -DEl.FRIJOL. AI.AI)O 

INTROI)t(MON 

1l frijol alado i ophtoarpus te'irai, ;nwuohi s Ltfncuilti%o p:o conoc'do hasta el procnte. S:cle cultia 
principalmente en algunas partes de Africa. Sur estc Astatico %etn ma.or contidad en Papua Nuesa Guinea. 
donde forma parte de la dicta del pucblo Fs ona lcgununoa trepadora troilical con un ulto salor nutriave 
tantoen lis hojas. flores. %ainitas.tubrculos %scnilla, [-n csts, ultima el valor proteinico w compara con el 
de la sosa. tant por la calidad cono por la cantidad de ainwa,:id(, esnciales. Generalmente. las %amitas 
sun conSmlnldaS cilandG; estan %erdes %ticrna . o ls sen~illas semi maduras; las hojas son corsumid( coi 
un 	hortialvta. al igual que la espinaca F-n alguna .reas de Papua Nuesa (uinea. ls tublercukh son con 
sunidos corio un aliniento de subsistencta. ,in embarg. en la ma rla ie las areas de c.a region se con~unen 
solos durante po.as senanas al ar'o No ot0santc cl tremendo valor rrotenico de esta !cguminnosa N su 
caracter tropical. c%un cultiso desconocido en Vene/ufla. donde es ahora cuando se inciir: trahajos para
estudiar su comportanut.nto %povrpijedade ntritas, comiderando que en este as5pcto asentaja a I ,,oa. 
puesto que. todas las parteis del segetal ,on comeshlks a diferencia de aquwllas donde Solo las scmi~las, son 
coasunmidas 

El 	 prescnte estudio fue diwefado para cnocer las bondades del frijol alado, sus caracteristicus 
agronornitus y pxyobilidades de desarrollo en el pais. dado su alto salor nutrtthve. 4uc Io podrta convertir en un 
cultivo de ,ubsistencia y mercadeo local en alguna-s zones del pais. 

MATERIALF.S Y METODOS 

Con semillas de 6 lineas de frijol alaso prosenientes del I.I.T.A.. lbadan-Nigeria. identificadas como 
Tpt.I, Tpt.2. Tpt-3, Tpt-4. Tpt-6 y Tpt-i4. enrviadas por el Dr. Lus. Jefe del Programa de Leguminosas de 
eses instituto, fueron sembradas en la Estacion Experimental de Cagua. Lat. 10'l 'N. Lon. 670 O*W altitud 
444 mts. en suelos de la serie Maracay. de textura franco-limosa con un pH de 8. un contenido de carbono 
organico de 1125%. fosforo tOlsem) 18 ppm y pota-io cambiable de 71 ppm. La siembra se efectuo el 21 de 
deciembre de 1976, en 6 parcelas de observacion para su evaluacion perliminar sobre comportamiento y
adatacion. y observacion de algunas caracteristicas agronomicas. D sus vainitas y semillas se tomaron 
muestras para analisis quimicos re realizados por el Dr Fritz Warner Romero. del instituto Nacional de 

'Fundacion Senicio para el Agricultor, F-ltacion Experimental de Cagu,. 



Nutricion. Durante el d-.:nllo del cultio se alicaron I5 riego%cada S dias pra tin total de agua alicada de 
480 min la siembra fa hecha sobre cahelones. con un metro dc ,cparacion entre ellos. con tin area r-or 

park.ela de 11.50 nP. la,lem.ra fic reahwada a manio. plantado una ,endla cada 311cm. lagerminacOn I'l I 
icio 10 dia, de-spucs de lasimbra. It, d;as inas tarde t;6, eIinateria mtraha plcnitud !cgerimiiac:on. no 

se aplico ningun tirp de fertilhiantes, no -,e o,.crsaron '!agas n enfermcdade,,de mqvrtancia. sin enhargo. 

,xpudo oh,.r'ar al final del ciclo del cul t o a lguna culoIa, de acaro ,inIlegar a prwucr dafio Je mr rIati 
cia Las plantas fueron empaladas .tlt/ado palor, alanibtr liso para elsoten de las planta,tdc ,amihu 

RESI.TADOS N DIS(t SION 

Fn el cuadro No I. se destacan algtias caracisr, ica.s avrononiicas obs-ersadas durante elde,arrollo 
del cultlo 

r;,t'
(uadro N.. I. (aracterislicas rrndimitntm ,hitriidl, tn 6 lint.is dt Frijt.I Aldo IN,. : t,'fr,,:;. t' 

)ix%a Dias a Dias a Rendi
(uliar pinitud inicio final miento 

de coeha cosecha stmillas 
floracion kg.ha. 

Trt I 	 72 120 160 2073 
Tpt 2 68 120 160 1826 
Tpt 3 68 120 160 1587 
ipt 4 68 12) 160 13701 
Tp6 ,8 120 160 1 152 
Tpt 14 74 120 160 1348 

Se aprecia qula floracion alcanzo su plenitud entre 68 i 74 dias. F'Wriodo dc maduracion (cosecha de frutou secos) se 
inicio a los 4meses. Prolongandos, htsta los F mses %10 dias; los rendimientos en semilla ,Anbastante halagladores si con
sideramm que cierlos rendimientos rvporlads en Papua Nueia Guinea -, Nigeria. a tra2es de warious afios de experimenta-
Cion. mnt en d orden de 1.2 a 1.4 t ha.: aunque tan-bien se conmoen rendimientos de 2.4 tha. logrados en cI I.I.T.A. (1). 

En lo cuadror, 2. 3 %4. e destacan las caractcnsticas quInlicas de las hojas dz:%amidnas %semllas de las 6 

lineas prot'adas. en ellas s obsersan 
I Que Is %aloresde proteina en las .airitas '. ,emillas son hastante diferentes en las 6 lircas. destacandose 

alore nia~ores para la,cmilla en estado ,co. lacual era de esprarse S,-o',sra. asimisrno, que los 

%alores tie proteina en [a .cnitila estan txlos |x)rencima del 301,. con un maxinin para laTpt I de 

36.3%. %minimno para !aipt 14 de 34 3%. En las %ainitasptr el contrarino. cstors alorcs estan por deba

jo del 26 3%. con exception deila inea Tpt-3 con 31 4%. lo cual conrtiria a esta en lamas aproprada 

papa laproxluccion de %ainitapara consuno fresco, en comparacion con I,cultiares Tpt I %Tpt 6 (ue. 

a psar de sus alto, contenid(r, de protmna en la,enilla. poseen In,valorcs mas haitlen las %ainltas. con 

".22 ' 20 51- respctasamente Lors %aloresde protena en las hojas S.,on bastante elesados. 'r xxria 

decr que nui,proximo a Ins encon:tradmo en la ,,milla. destacand0sC en este aspecto laIinea Tpt 14 pX)r 

35.4%. aunque lI,%alores te 32.5 para 1a -pt 4. elina, bajo del grupo, no se rdxrian dc,'cartar. 

en la,cnilla: as inea, Ipt 4 [pt 6 .Tpt 14 muestran Is alores mas alto%( del2 	 Contenido de grasa 
grurv. Lstos rIrian ,er comparado, Far I(r,citadeos p diI del IL§%de gra,,a en alguna Ineas, Lo" 

,alores de tra,.a en lahoja parecen mr igtalinenite clesad. aunqut1no ke putdo ctableccr conpara 

cions con otro%trahajos Ilual coniiderac-on swpodIria liacer del pxorcentajc (!c grada encontrada en las 

%airas. 
3 	 1.v %aoresde calcio f ,sforo en las hoja,, son hastant, elesad,.especialncntc clprimero. si .c coin 

para con lts encontrados en %ainas%senillas 
No obstante la inliportanicia del conocirniento de los paranietro 

-
dccrt(., tCies.c Cl puLnto de ,ista nutri 

cional, Su habito de crecirmnto Iodescarta de tJa pxrosble produccion agricola en gran escala en Veneticla. 

hasta tanto no we ogre laobtencion de plantas capaces ie altos rendimimntos %facilmente mecania!es. Si 

,onsideramos que ha stio en In,ultimos 4 affi,. cuando %crdaderaniente ha hahido una motisacbon munidial 

par eldcarrollo N mejoramiento del cultiso. lacontribucion que este puede hacer para cubrir en parte la 



esc3.!et de proteiias en rnuchas regiones tropicakes, no hay dudd de que la otcion de una p~ana de es 
caracteristicas no Ikevara niuchb tiempo). 

%fientrasest() '4iccdI. tokil conf(viifento que '.c ohtenga mbhre el compurtarnuento del frijol aiado enI 
Venctucla,.esrai de mucha irvpriancu pard su dt..rrollo corno culio(. sin de'~cartar queI hr, nuiteriales ac 

tufe otro, rxr cowe.~quir Pi:,Lii scr UtIlIiijih en sicnibra,, fannhiares c-1 1(y pit~ers de lzl, ciaa donde el 
COfl'dlfll dc pr()temal wae lhijo 

de %% 

42 17 4' ~ 4 i-1 410 
i--It ' 4 4 .11) 1411'', , 

4.. '.' 7' .' I' *41.4 S. 

T.:~2 24 14 4 

4a~ (aauwas quawca deLaswrodai de 6 khm dt 16M)o .4oprmr&en id ..14. womkron m I Ancm Fiprm(adwam 
10,11 %.6?1 1Q'A.
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An Integrated Approach Toward Agronomic 
and Other Research Needs on Winged Bean 

- A Case Study of Winged Bean 
Collaborative Programme in Ghana 

S. K. Karikari 

Seteral aricties of the winged bean have been studied at the Uniersat. Research Station at Kadr. The aim of our 

research has been to exploit the lull polenlial of the crop as: green %egelablr. '.ed for human and livestock con.umption; 

fallow resiorative c er crop in tree crop plantation: and as root crop. 

The plant appears, to have critical harvesting stage's as a green vegetable and such earls harte'l%appear to stimulate 

greater pod formation. Mature weds are best proce%%cd industrial.. The high profit realized in tinged bean cultivation 

set ies is incentive for wider cultivation. 
In cover croppin-. are'.,,, tinged bean appears to be the multipurpose legume :tquired to rttre f.'lilit', rai%.- additional 

income ind provide orage for the integrated litestock. 
good oil prepara-Tuberiiation of th: plant appears to benefit from increa'ing support Ingth up to 240 c-m as ,'.cll a%, 

tion and the absence of the seed sink. 

Varieties have been selected or developed to meet the needs of utilizatiln of the crop. Th, best varittit- for green pod 

were 126. 4 24. 5 12 and 6 16 while varieties 243. 10, 15 6 and II 6 "ere suitable for seed production. Forproduction 
cover cropping. tarieties 27 4. 266 and 10 6 appeared to serve siell and %ari(titssui:ked for produclit.n of tubers 'Aere 10 6. 

Kade 6 16 could help spread the cultivation of the274. 616 and I1. It is envisaged that the neo drought tolerant iariet. 

winged bean to even drier areas. 

INTRODUCfION 

Since 1968 the Unisersity of Ghana Agricul:ural Research Station at Kade t6°N Lo has carried out 
on the cultural practices andagronomic inestigation on the winged bexan and 'as found basic information 

nitritive values of the crop. The results, of thewe %NoAs.have bcen published in -he Station'*s annual reports 

and scientific journals. Some findings have also been discus-ed at %vrinx-ma. conferences and seminars. 
follows Anoi. 1906/67. 196768. 1968/69 Porpisil. Karikari andRefcences to these work,, can 1e cited as 

Boama.Mensah: 1970. Karikari: 1972; and i3,.alcng: 197,: Karikar, and Asiedu: 1970. Karikari and Oteng. 

1977 and Karikari: 1977. 
onThese inestigiations hae contributed to our knowledge how%to cultivate the crop and hase also 

unearthcd the potential of the crop for irtproing human and livestock diets The insetigation, haec been 

carried out mainly on the species P. ltrai,onhluswhich hasc appeared to hase an apparent merit oer 

other species. ets-ciall. in terms of sed yield. 
The winged tv:an has receised much international recognition and research attention since the National 

Academy of Sciences,. U.S A ad hx panel on the crop met in Washington in 1974 and since the publication 

of the bxklet -The Winged Bean -- A High Procin Crop for the Tropics." 

iSenior Research Officer i'c, Unierity of Ghana Agrkultural Research Station, P.O. Box, 43. Kade, Ghana. Wem, 

Africa. 
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rr A. tIlnI orination II Ini ird':r ork , tc t :.rc amI%.stskILitle Iront K.tdc to) rntyric %% K ( LI 
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Table lb. An integrated research program on the winged bean inGhana. 

(rup Protcioni ptii-Inozi Economics Procm~ing 
Biochtmi~tr. 

I ()fll 1colaIICc I ( rTOpioktrt',,. to |krir¢ rc i Suppl%and I 'tlw.ationf(o 

t i'1120 la rctIc.' cimiliv'illitlarld I :r. c dcra nd IAW and fNed 

2 S'ekct'n fi r 2 lnst,,arid 2 ( himical aralq, 2 Io-al trends and 2 ( (koking 

A (Cei( \sCFcT.lH, disca'O,h.I a, All"xds, hed, demand mcthid', 
II 1-'.d tack Crol, durirg and tuhtrs 
(" (',crcmrring v m'.A Ih and 3 Phottv\ nthcvs, 3 ( it.Alfi,rvduc 3 -d .rcpra 
) Routi ctron iriag CffiLienc. ilofl and return,, tions and in 

ItrCCding 4 Farming ,.iters fant %eaning 

IIA drouzht tille ftxxdj 

4 N fetd Yitd Nc' 

\ Vin:ihit's, in 

II lianrig etthods, 
Si-1d 1u'ultirlicalion 

TILE WINGED BEAN AS A GREEN VEGETABLE 

A comlnlroplital collection ot %.kinged beans has been inst'.,igatl at Kade during OLlpast %earsas a 

,ourc: of greeo. beans Preltminar, instlations rccaled that some %aricties provided a Ltonlinuous crop i,f 

edible inimature r-wils if hari:,,tc t revularl. 
I he phenologv of the crop rccaled tOut 21 daxs after ferti iaton %% the best pcril to hars ct the cropa, 

as green b.ani '(Al pr duction started 12 \ccks after planting. prilLiCng bet\ceCni0 to 10% of total number 

if r,d,b.t een 12 to I,\%cek, Pod prxuction reached a peak of 310% during the I Sth %'cck dropping to as 
losx as I, dtring ih, 310th v,cek b\ \\hich timic the dr. ,eason %,old I-is started. Pods are nortiall\ suc 

ctIlent and brittle up to 'I d\As after fertitiation. anil during the rain\ ,,aon.tlosser. ,onie ix)(N produccd 
ritor to the dr% ea on. \ere strillg. after 16 da.s 

|10hteen da.,, from tertltiition %as therefore taken as the bet",ttttnit to hars est rIx-Kt for green ,egetable 

during the rain\ season; during the dr%season thi, p:iod \oas reducc; to 14 da s. The best \arities for green 

rxx, production %%ere 126. 4'24. 5'12 and W', .,,comrpared \%ith Kade Prolific (one of the earl\ ,elections 

suitable matrl, for fo!iaic these had long thin [lxo il 6 cn ,,2 cnom \cighing 18 to 21) g each.. educed V,ings. 

thick flesh and tin%secels -ach platt prodLucCd 2 to 3 green t1-s for ) to 12 \ccks At the end of the season 

green rxxJ prodiuctior pr plant ,,.as cm x 60 cn25 to 16 and V\eigied 0 5 Io 0.7 kg. At a spacing of '0) 127.777 

pL ni,hai the ecrvcd total ntiumber and v. cight of green vixlranged fron 6,(0)0 to I million and 13.888 to 

1944.1 kg. rsrctile\, At the current price of 44 pese as per kilogram. i10 to 855 (edis per hectare .ould 

ho:reali/cd front grosing the bean solcl. for green ',egetable. This could Ibe\er. \aluable in ,iev, of the fact 

that plants tended to produce more pods as .oung ixxs %%ere plucked off at 18 das of age- Prices could be 

higher in urban markets in sies, of the high lermand for fresh segetables. 
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PRODCTION OF THE WINGED BEAN FOR SEED 

Prchiar.i iniicstriraticr! 'c dopr(xiuct!(tn has I'c.u1 undcrtak-,i rcj-irtcd iP(irspi,,l.-nod Karikari and 
l1immah Mcrzh. 11)7, 1ir !,_.t'ccirtthictlmn. a spacing (i 00 ,,mi cmi\liih 3 s.eds .r little has Ic'l 
rci'l:lncnlltd in ( ihaa I ljIant sht'.in! he take,! Nince alll'.'. then. ito raintilc oicr the 'oil .ur-facc 
rcdi',.'xxl ~rTtltlorAit,nd',:L'A-Cpiirl cd f'ti!t,'cltI:I ie icdgc" taking thI 1,, ti anil .. ictrtcr poll: stak 
irtc, Seedl ! cMIi ra[i~irini r i ito) .0- k.-ha 11.1%c f'c htaincd iii c'.pciicnit' 'pcialhv i'.inctl for 

ci rx.ihtit , i,%h.h ,i Acr, .i(k'\i! i niaturc hdcorc harl',ting
 
.
p.1\raiii I'-r , itb !,Li , .kirh ",uIPlid !

,.rc!il I sc 'I..':clic', h'.c h n h,,iItd ti' % ' 211).. ,.00}(. 1. XS1 ail I 2 kv (I f ifdricld cd',,per hectare
 
ihArikari amid F3(iircng, ],- I-tcnii'.ii ,cr\! cs' Io'crc pri.idcd fronm planting to har'.cstirig and each
 

iri:c iistiti irir ii ' pLinti ainrllli Il ',chedule Ilrk
 

I lf ix : itI Id ti itIftiiir" i ',c sII'ctc if "4 -1 I. 1 , nd I I to oill 

i s, :WJLL \ i, lhitAiNcd 1t1% tif thci p'r 
Into, cIIlrhdilirj ltIil ii % i%.h LA 1-.rail.n'tioie carried iout at aI it the atLc tirlic Itic1 '.2 l ,ii.ildc! 


s-c dIilc (11 1i'sho'.' n it I C 2
 

I lhtL 2. \\irk 'chidulv f r viiiniid hiian uptriliri., farmtr. inshtujliin', W k 

I init" ()pt r.iin 

i .i-4,! ,'v fI t, r t'Alli! ,ioitm r ! is, )m'rit,utiwi l 14).ccdl 
rl'CiFlTf Lir:t 

\r'rl 21 (')[ "A oh,1 Of ( ii Rc carch Staion.t1 it tl !.i % f 11.t'rll' hJfli.%trriiu 

Ki d" I 1Lt rint cn ii I Iraim f -.%ilvi'c-d l-iiC11, 1 ' TlI r.r1i'(ln iii f.iriinicrs ald 

I4ltd. (,1'.inr1crs tlr t ,'lxic ir,rin nclufrfi ,pra\ 

%la%I 7 1-if:rfg t siakc. i! rug 4t s cd I raiiriiriir \ fics im 14.i, ti.ikc\ h% raflai
 

rliI-i lii -, tliintaiii I'+ifiii. cttc
 
Jurn 15 .Aug 31 1ich! fllfiiiiit:r.ar% t: .im! i 1V 'ML 'Cic iii'I ,taff if ia
I',ra', fli. .1 1,% hI i n lttc 

1 A-1-cril0 m 10 0.1lvi-n 

,t'.rliitv r 21 ) . .c I[1i -t . ill! 1 '7Ciiit) c 

111Cli cIuotof sla s';i'on , hcii All 'cc'ti,pri .lucciL 1'\ larincrs and institutions' had hteI gathered. a;itji
I; tons 'ccd as pr4i~IulCcl [-our ba iI c)r 22(!t, cachi \\tcrc pr(itluccd at the Rc' .aicl 'tation andit ' ,)1kv 

six b g%.prlililced fr(iii ter inth% iduls and ,clixIl [r'jcct A total iof 174 itan da.l)i hour-s of '.ork at a 
coyl of C14, IM)'.icrc rclilrcd tii rais: a lcctArc tof I1ing'd [arts frini wcciir forest At art aicragc pro
dut1iiin lc.Il (If (0)0 km ,kg Ceds, '.r hectare. I § pe.,,tc'. Ia..r t g ') .icccptcd lairair dricd cigarettte fi(1 %%ai i a. 
pric ' ltis rcal'id i iii %l,rf! (If C 1'-I as ioiiipared \illha ie'profit ofC2h (2 realicd ',,hen grusin for 
glrce 'ctiabcs lablc I hii.t!\ th.t lc 'r;atirms aid cot's itt'llolCii 

[abhe 3. ()pcr-,raitin' an idpruducinj htxiCar bian.iri.%% std, frim i if nirfn.d 

Operalion %1anda%% hat (v^1ha IClb 

Flush :cc.irir 5 Ill 
I Ifrl .ifi ptq!lrlr 4 9 Pr 
( iitin I,it-a d 42 M4 I6,in M
|holiny ,fld 11,1111111F7 it 621 M1 
( tlitiir-il tj ratins .3), 72 lX? 
ilarcl liro! sliellirig 56 112 MN 

10! \1 174 349XM 

'A ma. dA% t a manIhr rquialtni oil u..rking for I da%(Nhoaur'.
 
b At minimum djt %iar(if
iC 2.00 *a%uord.
 
]'.0- 0.540 I 'SSO.M". 
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TiME WINGEI) BEAN AS A RESTORATIVE COVER CROP 

The use of cmer cro's in the culture of perennial tree crops has long lbxn recognized for its role in soil 

conser' atIoi of 11,Sturc. Inlthe establishncn1 of oung coc( . oilamelioration. suppression of w.cetS .11id 

palm and citrus, in Ghana for exanple. leguninots comcr crops have pla. cd significant roles in tis respect. 

Such legumes, include Piu'raria pp. ( ,ntmrrnaspp. arid .Mtiowv sf p Although these legumes nodulate 

well, and proside gxtl cmcr. t not utih1able bhe. arc0 human beings but h stock onl. , and therefore do not 

appear to be popular in areas Mhere i%c,,tock isnot kept. .\ttcmp, to substitute th-se short term fallosN of 

quick growing pasture t.'p lgunmi', for traditional comor cropping ha'c therefore not been succe\sful in arcs., 

where livestock is not kept. 

Ih'tca rubbe'r titMala. sia was reportcd b% Paul i195 11.1iReferences to %inged Nean aN a coer i 

Ghana. Karikari 11968 60 compared the i%ldof coc. arns \,\anthosimia spp i as affecteJ by Pophrxarpuv 

tetragonolohus.('ntrowniaputiew''n%. Mi'raru ,pp .. ti a qpp. anid natural regeneration. a,soil cm ers. 

and found out that the .eld of ctxo.5am, ,n..e r 1soph sarluy ttrrai,'nolohuswas thgher than under other 

cos.er crops and natural regencrallon. Ilecaue cocsaIlls are annual crops. thi- long tern effects of these 

covers could not x realized. Whon used as coscr crop. (ie ;eguries -,kere not staked. The wkinged Nat .elded 
a4(1 kg of air dr seds per hectare Fis prcluinar. work unecarthed the potential of the winged bean a', 

cover crop. arid this stud. wa, therefore incorforated in the s,inged bean collaborati\c programme. 

at Kade. certain '.arictis ttssingcd bean appe;ared to prod.Lce nore ,egetati, eIn the selection wsork 
plants also had longer growinrg periods. The\ sceded fairlymaterial, and had higher !eaf 5cirht ratios, lhc, , 

%%ellwhecn allowed to ramble o.cr the greund. Although the tops died off during the d ,s,,eason. tie plants 

sex, fast in picking up foliage as soon as the rains started. These featur.,gave thet varieties an apwere 
parent merit for use as coser crops and Acre therefore chosen as such. Varieties ,.,chappeared to scre tits 

purrxys were 27/4. 2(/0 arid 10/0 

In 1975 seeds of these 3 varieties were given to the Oil Palm Research Centre of the CSIR for trial as a 

c-ver crop under oil palm and after a vear's trials they were found to be nmeritorious. Tie seeds were multi. 

plied at Kade at the same time and used as trial cover cropping in 14 selected farms, 4 each of newly esta

blished private cocoa, citrus and oil palm plantations arid 2 in a food crop farm. 

In each experiment. soon ater c;..aring Of land for crop planting a hectare of ie!d was closen and then 

divided into four qu;,ters. Each quarter was alloted one cover crop of Pcraria. C'ntro.sewma. Pophoxtarpu_% 

and natural regeneration. Per'odically. measurenents were taken of ground cover. using the line quadrat 

system, and ear..growth of c-op using the height of seedlinghudding At the same time. seeds were allowed 

to mature and harves'd for ,ale. 

All the coscr crops %,e planted in April. 19T7and planting of actual tree crops done in June 1976. 

Harscsting of rxxAs of P t\%acota,!ntus ssas Lomplened at the end of No.ember. 1976 and 1'%January 1977 

all the tops of P t'trae, ilrobu%had d:':d off The ,.cenatlie matter of the other coser crop, %%erestill green 

throughout the dr, period. T'lhehighest quant it,of secd prm ided per hectare was 16 kg for 27!4 and 4110 kg 

for 26/6. and x0rest sCd ',elder \%a,, Ift(, tnMarch 1977 all thepr(xtcing onl\ 212 kgiha. With the rains 

%arieties started sprouting .ar;et, 274 formcd a jxxir co.cr. onl. a few, \ines deeloped hut thesc were 

floating on top of the v.cedsIgrasi,.'0 \'ariet. I'0 M ich ,ecdcd fwxrrl, in the firt season. sProuted well. 

formed a goodl cosc r ar:d citnrpeted suisfactoril, ssith ihe sctds.The to.:dl qtantrt of seeds Ix:rhectare that 

was obtained during the second ratoon crop in ()ctoler. 1977 screzas follo% s: 27'4 . 200 kg. 2ti' 312 kg 

arid 10i6 - 254 kg. 

Samples of tuber dug out to stud\ formation shosscd that 1ll0 had scll de clo-xd utber, prod.ucing 34.9 

gplant w0hile 2r61 had 229 plant andi 27/4 had 45 giplant 

At the end of the harvesting season, livestock isicep and cattlel were turied into the field, aid it was 

always interesting to watch how these animals grazed on the ieaves of the winged beans. A feeding trial u;ing 

winged bean foliage. has been started by the Department of Animal Science. Legon, but the resulLs were not 
%,itha feed mixtureread% for presentation into this report. Hoseser local farmer, hase started feeding poultr-, 


of one part of winged bean seeds to three parts of maize and reported that birds fed on winged bean feed mix
 
and bigger sized eggs than birds fed on other meals IAntwi. private communication
ture. produce more 
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THE WINGED BEAN AS A ROOT CROP 

An interesting aspect of the winged bean is that itprovides edihbl roo, which contain high protein. In 
our work at Kade certain varieties haL shown promise for high euber formation. Tuber development isfully
attained at 10 to 13 months of growth. The tuters at this stage have brown fibrous skin and white solid flesh. 
If allowed to grow beond one %carand are harve.stcd f~orn raio)f crops tubers, become stringy and insipid.
Normally the seeds hase the consistency of an apple and ta',te slightl. sweet. In the North. the tubers, are 
eaten but only as "famine crop ." Vhen they are upr(x)ted from the ground, they are baked in fire, and eaten 
like ca.,sava. l.(cal people complain that when cooked thy do not taste as gxo as when baked in fire. 

In the screening trial at Kade it was found that certain ,arietics do not form tubers at all. Sonic varieties 
produced heavy tubers, and varieties producing both taurers and seds were very rare. In the tuber producing 
',arieties.tuber formation was enhanced when trxls ,,ere harested as green vegetable, and aiso when flowers 
were plucked off. ,.nong the Kade varieties the following were found to produce sizeable tubers of the 
following average: 

Variet. Weight Rnnge 
1011) 34 9 g 30-39.81 g
27/4 300 g (27.1-35.91 g
112 24.8 g 225-2711 g 

At University Research Station. Kade. three experiments were carried out to investigate some 
agronomic methods that enhance tuber formation. The three varieties 10/6. 27/4 and 6/16 were studied for 
tuber yield under the following treatments: 

I. Effect of vine support length on tuber yield. 
2. Planting on mounds, ridges and flat effect on tuber yield. 
3. Flowering and deflovsering effect on tuber yield.
In experiment I stakes of varying lengths 120. 150. 180. 210. 240. and 270 cm were used to support the 

vines as against the control of "no staking." Tables 4 and 5 show the mean yields of tuber and vegetative mat
ter 12 months after planting. 

Table 4. Fffect of %takingon tield of tuber (i/planl). 

Stpkes Length-, Vlteies Mean for 
(cm) 10;6 27/4 6/16 Stakes lngths 

0 4.5 3.8 4.0 4.1 
120 15.3 16.5 17.1 16.3 
150) 22.9 18.620-2 20.6 
180 31.6 30.4 28.4 30.1 
210 33.4 32.1 30.3 31.9 
240 34.9 35.1 32.1 34.0 
270 6.4 7.7 21.4 11.8 

Mean for ,ancies 21.3 20.8 21.7 148.8 

lSD (5%)fr stake length - 2.14 
LS[) (51) for varieties - 1.03 

The wcond experiment, involved three different kinds of soil preparation. The land was ploughed and 
planting was done on mounds, ridges and flat 1controll. Table 6 shows the effect of soil preparation on mean 
yield of tubers. 12 months after planting. 

http:27.1-35.91
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Table 5. Effect of staking length on mean .idd of vegetative matter Ikg piaO. 

Stakes hrnnrths Varieties Mran for 
Icm) 106 274 F2 Stakes Lengfh' 

01 2 6t) 4 85 550 

120 6.96 702035 7 11 

150 7.55 7 5 7.71 764 

180 793 8.08 831 8.11 
210 8.02 8 8, 857 8.69 

240 8.75 890 8.88 854 

270 8 890 9.22 898 

Mcan for ,aricties 7 83 7.91 7.79 164 76 

LSI) 1500 -.t,.ke- lengths - 1.6 
LSD 45ro) mrirtie% - 1.2 

Table 5. Ffect of %oilpreparation on lit mean %iedof tuber Ir plant). 

Soil Preprztion Varieties Mean for 

106 274 12 Planting Method 

31.1Flat 32.3 34 b 29.5 
Motnds, 3f 4 41 3 336 37.8 

33.0 40Ridges 425 4(1 1 

Mcn for %aretres 37 7 408 320 30 8 

I-SI) (51) planting methods - 3.0J 
1SD 45111 iar;etit's - 6.9 

In the third experiment. the effect of flower remtoval comprirmng removal of 50% of flosers i.e. plucking 
tuber yield was studied.off ever, ,t'er flowveri. ]1()%flower remoal. and control Ino flowser removall. on 

Tuber, %%ere hareted 12 noriths after planting. Table 7 shows the results obtained. 

Table 7. Ffled of dril.e'ring on mean .ktld of tuber tg plant). 

Flowering Treatmmnt Varictits Mean for 
!0 6 274 11 Flowering Tre2tmeno 

No pcking of flo.cr. 33 6 41,2 38.9 379 

5015, pickirig of fho,,cr, 44.7 46.5 38. 1 43.1 

IMI , picking of flo%.crs 2 56.1 37.1 48.6 

Mean for %arictiws 435 17.9 38.1 43.2 

I-SI) 15%.) iiaties - 5.6 
l-SD (5%1) flower Ireatment - 5.0 

THE WINGED BEAN AS A SAVANNA CROP 

The climatic requirements of the winged bean have not been critically studied. The plant study only 

cultivated within the tropics. The crop has alwas been grown in regions of very high rainfall and attempts to 

establish economic cultivation in the dry tropics. except with irrigation. seem likely to lead to disappointing 

results. From a consideration of the existing areas of cultivation, one may correctly say that the plant ma. 

not be, capable of giving its maximum yield with an annua: rainfall of less that about 112.4 cm 160 inches) per 

annum. 
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The pant'," inabilits to tolerate drought th.refore appeared to Ie a serious barrier to its large scale 
culti'ation and rational declopment in (hana and other places , ith ,imilar climate. This problem has been 
looked into at Kade. One hundred and t.,cnt. ".anetie, ha,,e so far Ixen assembled at Kade. A number of these 
sho, cd promise for drought tolerance and ch,,aciers,that appeared to eni:Lce drought tolerance have been 
describ,ed in detail b Karikari 119771 

()f Ihc.C 12) arictn,,. ,.0',en ,hOs Cd pro rise for drought tolerince. These %%ere local 12. Damongo, 
tro-,,n Mottled. Kadc Red. 1lunso 12. A R S S7 ; rd 3W''15 Out of these sarictics has been derived Kade 6/16 
from crosses of both %%id and selected h%brids A schematic plan is illustrated in Fig. 1. 

Kade ,'I.s nlrov.n' I-un12 1ottld 

If brd I Kade Red 

llros,%n Mottd )amongo
A',RS. 87 

F-1147 
Kade Prolific .- Loal 12 

irg. I. A whemalic pedigree plan of Kade 6 16 1ariri. of viinged bean. 

Whein (,/I %%as compared s.%ith knokn varnetiLs that %%ere unable to tolerate drought the following 
character%in f'able 8 app,:arcd distinct. 

Table 8. in di,,inci .harctr, htlvt~vn tarici. 6 16, a drought folt rant iarit. and sariet. II 6. i non-drought tolerant 

(lhirithr Vari-li 6 16 Variets !16
 
Drought Non-Drought
 
Tolerant Tolerant
 

cI' . ' v,'hl r.iin' 1/16 -- 1120 1118 - 1/24 
ai'miti. knc\ cr" mo 06 0.3 -04 

PI:ki am. ItIIckre. IcInl 0.2 -- 0 3 0.2 -04
 
I rifia'Ji leaf o coin 80 - IM 
 100 - 136 
flternec length icmii 10 - 12 6 - 10 
Pctilc length cic U? 16 
Pctiole ncrrnm2l ratio 145 2.13 
P'taI , ., 215 2/7
Scd WIeldI, hJi 700 1.725
 
fiitr .ield tuhat 09 - 24 00 -- t0
 

DISCU ION AND CONCI.US!ONS 

Ite Ad Hoc Paniel orl the %,ingCdbeani at its meeting ii Washington. L'.S.A.. m (ctober 1974 recom 
meacdted arn m other thing,, that agronomic resea rch inithe Vinged Ian IPo,,/UNuarpt% Npp.it,b initiated in 
areas ., hcrc lac'k of knol dgC consitutsc, barrier to the rational de,,clopient of the s,inged be.an Among 
tl areas %khere such rneeds are barriers. are germplasna coll.ct'ia and distribution. cgetable ises,. cocr crop 
ping, tube'r dcclopmcnt and cr'p adaptation to suit adscrse ens%ironments. It is in these areas 1111 research 
altentionlis been focused at Kade ard thaer area,, in (Glaa In .11 integratcd res-carch programme 

In ubs4Istent cultiation of the ,augCd bean the best stage t(o har.est the ixLI as green vegetable i, vs hen 
it issoft and brittle -,s stage sattaincd about I8 and 14 da, safter floering during rain% and dr' seasons. 
roectiscl% The long flo ;scring r.rii.J of abLtt a ionth gLic, ,tcad, suppl, of the green 'egetable over 
hanger rii.J than deterrina.ic crops his indeterminate habit enables the plant to respond toithe harsest of 
immaturc piNi5 since the nUtr ct, that v.ould baebeen Uili/ed for fx.l fil!:..g becones available for more 
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pod formation. The best %arietiesfor use as green %egetablesshould be those with high respons to increase 
the pod number when they are harvested in the imnalure stages. Such plastic response enables the farmer to 
choose between ,eed and %e,.getable production. For green segetable the emphasis is on the thick fleshy pods 
as exemplified in 1120. 4/24. 5/12 and 6/16 ,arieties 

Hoseer. to culmate for seeds. the pods must b allossed to niature arid dr. At this stage the .eed is not 
xpularlv used for domestic con,,uiption and arc nore suitable for pro.e,sing and storage. In such cases 
where a farm,.r is cultisating purpx,,el%for ,ale of the seed. cost anal.sis and profit maxlination become 
relesant At a price of ten pes 10asP)Oiper cigarette tilof dr, seeds. the marginal cost equals the marginal 
returns and at a price of fifteen pesewas 115 |i the farmer realizes Ct 75.00 pr hectare i.e. half thZ cost of pro
duction as profit 

In ( ihana such a resenue fron antannual crop I,appreciable Further research into the econonic . of 
production is nece,,sar. especiall1 in finding nore efficient stakes and stakitg method to reduce the number 
of mian da,,s insolsed Staking cost alone fiirnis about 2415, of th;." .total cost i% reduction in this apect will 
increase" the farmers' res enie it hot t Increasing the otr of1inputs to the proo.esirng industries. 

The Winged Bean as a Restoratie Crop 
Perennial crop, b%their long standing t the lard deniand cons ratlon of moisture, suppression of 

sceds arid of the eser depleting inerals unu, s es ' succe,+sfullrestoration .CtM cirso ha%e'been used 
especiall', (''ntronaand ii'raria If sln,d ban can slubttlte. the itrogen restoration can Iequicker 
and the farner could also derse Ctra resenine The successful ,ariety must be able to produce heavy 
,cgetai ematter and gross% igortIls. eeds. (haractcrsto conipce sii stl of some Kade selections have been 
appral'd and t%.."s like 27 4. It0 shink sIgorolus gro thl. high leaf ratio and shooit to rot ratio (ocoyan as 
test crop gas e highcr yeld it crol, than s,,llhs'ociation ssith these ,iricties,, s cocr the traditional co'er 
crop, i (iharia The additional %:eldfrom the ss riced fvan could earn the farmer about C:?2.00lper hectare. It 
appears that its ro!c as coser crop is ,lsko excellent In imegrat-d frinitg in is.estok and tree plantation. since 
the gra/ing airmals can later be turned en this coscr crop after harsestig the seeds The exceptionall., high 
protein In tle leases makes it eXcCll.nt forage Thus the tuse of ssncd hsali.as coer ;rop appears to anssser 
the search for a nulti purptse legume . shh.iisI .'retnial in habit to p.rfornn the role of coser cropping 
inthe tropics, 

The Winged Bean as a Root Crop 
The ttube'rs, of snricd bean contAin hilgher protein thai that of other rort crop, Wherea, such tu.eriia 

ilon is in man% tuber croi',,. less s-inged anId do nlot toreliable ihlc%are Inl bean certain %arlelles appear 

tuibrri/c at all In the abose. me.ntilnl ,'.crn trial about three sarilles gase consistent Ind reliable tuber 
ield aeragitg about S-1) kg per hectare Simular records has e been reported in the IIr.\ \rItal Report 

1974 ip 8r that i I 974 no tuber,, sere prolhucCd i colrast s%ith tuber %ields beisseen 572 to I 25, kgha ob 
tained in I973 So far the res1sonse to Lubr \neld ,liltin ha%been ser\ encourairiv The sarietes ,hios 
\arlig resjoinise ii ttuber %ield to \ 1mo1 s1iplwor! lenigthis of the si ies(;enierall. as ,taking height increases 
from 0 to 240 cm the tuber icld increase'd at a decreasing rate. attaiting maxurntm (if 240 cri and then 
declining sharpl% ,ith further increase of 31 cm III the staking length The increase i ttber %neld isassociated 
ssith increase iln eid of scgtttic iniatter i1isimlar riaritier FIablCs 6 antid 7 lhle a,ciatuir(n of the tso 
ctJld stcrn frorii the fact that e\arision iiintuber si/c reults frot sttrge of ecs, photothatc there 
%.ISttberi/ation in the control. it appears that th- itrallon of tubers. beiiig an elnidogerlUlus prcs does riot 
derisc am,stirnulus frorin staking Iicreasing staking height appears to cxpo,,e greater photo,,rithetic area it, 
the sun resultitY, in higher phoitorithelsis Since the egett1%c in.ter increased at dccreasinig rate ssith in 
creasing itlital shading. the increase in .Xcess ph1t(sihiatC production rCducCd accordinngl , It appear,, 
thai berind 240 cm of support length. excc,.sse itnutual ,hadinLg redclted the phios nthei, of many surfaces 
to belnss comipen,,ation I iiii. rcstlting in deficit in %ield 

Ilnthe second eperimncrit ulable 81. not all the sarietics rcpondctd in simnilar manriner but generall. tuber 
tields %%ere highest for ridges and luissest for flat planting I his loss ,el ihgh be due to the pr structure 

and absence of rooEt r(oni resultling in ,uppression of tuber epainson Ihus ridging and niourldirig breaks 
Ihxye and hardened ,oil rirlnm for tubetr expatisnto allus, tich soil is irtiprised iII drainage. depth. structure 
and organic matter front scraping the top ,oil together Indual pur[N se" irged b-an plant. three sinks Ia be 
identified - the sariiis seds. pxl, and the tuber, Their functions appear to be connI1,titis e in storing the 

http:hsali.as
http:eXcCll.nt
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excess photosynthate. The removal of flowers could result in translocation of all the excess photosynthate in
to the tubers whereas partial removal could enhance the yields of the remaining seeds and the tubers. Table 7 
shows the general increase in tuber yield with increasing deflowering Results were very remarkable for varie
ty 27/4. 

The Winged Bean as Samanna Crop 
The inability of the v inged bean to tolerate drought restricts its cultivation to the high rainfall areas with 

minimum successes in the savanna areas. 
The seven sarietties which were screened ouj of 120 varieties for drought tolerance were systematically 

combined. 'he characters which adapt variety 6/16 to drought have been presented. The higher tuber yields 
of 6/16 appxar to sere as high water reserve to survive the plant through drought. Some anatomical adapta
lions of posible ad,,antage include fewer number of leaves, low leaf area of the terminal trifoliate layer, leaf 
and stem thickness as well as high pulvinus thickness. All these factors combine to decrease the total surface 
area of the drought tolerant 6/16 thus reducing its tram.'iration surface to save the plant from excessive 
water lcsses. 
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Appendix I. Areas in Ghana involved in vwinged bean research and wed multiplication. 
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Figure 1. Centres in Ghana for research and multiplication of "inged beinm. 



Effect of Cultural Practices on the
 
Yield of Seed and Tubers inWinged Beans
 

1I .t. tIerarh and G.CJ Fernandez' 

The effects of cultural practice on the yield of fetd and tubers in four Ical selectiors of winged bean (Pwphocarpui 
tetrajoh4u,Ii D) were studied in Sri [anka. Removal of flossers incxeaed vegetative growth arid flower production 
while vegetative pruning reduced the rate fgrovlh and the floner production. Tuber yield increased significantly upon the 
removal of floer-. On the other hand vegetative pruning reduced tuber production. Staking did not have asignificant eff.c 
on tuber yield and mature pod produclion. although th. peak time of this production was advanced by one month instaked 
plant,. Of the four eltections tested V., and V4 recotered f2ster after egetzile pruning being more vigorous in growth and 
drought tolerant. V, .ielded more tubers vith flower removr] tha.r 'he other three selections. V3 yielded more seeds and it 
was considered as a dual purpose type since it produced both seeds and tubers more than the estimated yields of Papua New 
Guinea selectionm. V, recorded higher eed yield than V1. Loi eed and tuber yield wvas recorded in V1. The genetic 
variability among ther wlections could be uiefull. employed for plant improvement in Sri Lanka. 

INTRODU TION 

The distribution of winged bean in Sri Lanka is mainly confined to the wet and the intermediate 
agroclimatic zones. Preliminary studies indicate the availabtrity of several selections which arc morphological
ly iHerath er al.. '977) and phsiologically different iHerath and Ormrod. unpublished). 

The winged bean is commonly traintd on to supports such as stakes, trellises and fences. Green pods are 
used as fresh vegetable. In certain areas th leaves arc also used as vegetable. But no attempt has been made 
to atilive the tuber,, or to determine the potential for tuber production among the !acal slections. Hitherto no 
effect has been made in Sri Lanka to select high .ielding varieties and to tncrease yields b. adopting various 
cultural practice. 

The objective of this investigation is to compare the effect of various cultural practices on the growth 
and yield char~cteristics. of four local selections. 

MATERIALS AND METHODS 

This experiment was carried out at the University Farm. Peradeniya from September 1976 to May 
1977. The soil was sandy loam. l6w inavailable nitrogen and moderate in available phosphate. The pH was 
6.1 ISingh and Gunasena. 19751. 

The experimental design was split plot with three replicates. Each block was divided into five main plots. 
A plot measured 126 sq.m. Five main treatments %ere randomly distributed in each of the main plots. These 
five main treatments were: 

T, - Vegetative and reproductive pruning Iren.-val of vegetative shoots, flowers arid tender pods I 
T. - Vegetative pruning only 
T, - Reproductie pruning only 
T, - No scgetatie and no reproductive pruning 
T, - Plants not staked, no vegetative and no reproductive pruning 
A main plot was divided into 4 subplots, each meca-luring 27 sq. m. Four winged bean selections col

l.tcd from different parts of Sri Lanka were grown at random in the four plots. The four selections of winged 
bean used were: 

lDepartment of Agricultural Biology, Facult. of Agriculture. tlniiersit. of Sri Lanka, Peradeni.a, Sri lamka. 
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V, - Puttalam - IAcc No. I 
V, - Warakapol - iAcc No. 61 
V)- Colombo - I,.cc No. 71 
V4 - Karalisadde - ,Acc No. 81 
Plants in the subplots were grown in five rows spaced 92 cm apart and 61 cm within rows. Two seeds 

were planted per hill and after germination, one seedling was allowed to grow. Plants in treatments I. 2. 3and 
4 were supported by 2 m high bamlx) stakes with 10 to 15 cm long side stumps. In treatment 5, the plants 
were allowed to ramble oer the ground and form a vegetative cover. A mixture of 66 kg urea (46% N). 125 
kg super phosphate (42% P1 O, and 66 kg mouriate of potash (60% KO per hectare were applied at the final 
stage of land preparation. During the first three months of growth the plants %%eremaintained free of weeds. 
The) 	were rainfed and no irrigation was provided. 

In treatments I and 3. all the flowers and tender pxxs were plucked at weekly intervals. The number of 
flowers and pods per plant and the fresh and dry w.eights were recorded. 

In treatments I and 2. the height of the plants was controlled by pruning at a height of 1.25 m from the 
ground once eer, tso weekN. The mean fresh and dr' %%eightof the pruned plant parts lxr plant in each 
subplot were recofded ,cparatel. 

In T:. ,. and 'I'. pxlds were allcsscd to mature. These podis were harvested from each sub plot. "]he 
number of dr. pods, and number and %%eightof seeds per plant %%ere recorded. 

From each sub plot. three randomnl selected plants fromn the three inner rows were uproxted at 5. 7. and 
9 month ijncr.als respecti.el%after plantir g. I he fresh and dr. seight of ,hoots were recorded. the number 
of fresh and dr, %%eightof tubcr,, of tihe three upr~x~tcd plants were also recorded. 

RESULTS 

Reproductite Pruning 
Three to fie niorth,, iNsecncr 197t) - Januar% 19771 after planting, Ih,." production of fhser, and 

tender d,s "sas high in treatniert, I arid 3. loraeser. in treatmnert I |ig Ihb. iloscr protluctio declined 
steadil. after 0 nurtth,, i|:cbruar. 197 71. In treatment 3. fioer prluction increa.ed again after 7 imoth,, 

.March 1977. FPg. lai. 
Total production of flowers and pods was significantly lower in treatment I than in treatment 3 (Table 

1) No significant differences were observed among the four local selections in the total number of flowers 
and tender pods produced per plant. In selection V, flower production was low when the plants were 
vegetatively pruned as in treatment I iTable II. Generally, V, produced the largest number of flowers and 
tender pods compared to the other selections. 

Tablt I. Numbr of Comn anzdtender pods per pLt phchtd drin. 9 r=nths Imeo of 30 pLi.l. 

%.Iintrtltmen! intititon 	 Su b-trtxtment%ilocal'-tlion 

prctlct") 	 of ,ifnlcd beani Min trestimnl mean" 

VI V5V 	 4 1St) 

ip - 005 164 

T --	 V¢ trne ark' rcprJuctic t3 46 17 08 16 II 15 21 1547 

rrunni in takcd pLint, 1111 171 1291 721 1259 53 123i 341 239 32i 

T-	 Rcptoductc pruning on.. 19 YS i7 60 21 16 19 19 1948 

in ,taked pLint% 1399 201 009 761 (447 741 1368 251 (379 471 

Sub T mean l.S 1).
 
p=O051- 37 If 72 17 34 1864 1720
 

1279 551 000 671 347 441 (295 84) 

Ofilwnts in p'chtsts Lndkte back trans.formed numrs + 

* Stnilciant a '5 ktt., 

+ Anal)ws done x ,Ntran'fortned data. 

Significant difference was observed in the fresh weight of flowers per plant (Sub.treatment mean) in V, 
over the other three selections (Table 2). 

http:increa.ed
http:respecti.el
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Table 2. Fresh v.lbt IVm) ol fmltvr and tender podi per pn pilucked daring 9 mocttk (meavmof 30 phrnti). 

Main ireaimts (cu tivation smratentI (local Ude,±s Main tresatmng 
practkcsi of Winged ben) mean 

VI V, 	 LSD.
V3 V4 

(p=0051= 28.18 

- I Ve.ttc ani rcpruiducli, 119_7 18143 16119 15060 153.13 

pruning in staked plants 

Rc-nr . . i,,c' In In%n, nrt in 

in staked plints 263.81 192 77 30219 222.18 245.14 

Sul, T n'an itS 1).
 
p UO_ - 35 19 191.57 18708 23169 18639
 

Sinirilczn &t 51- level 

Vegetati e Pruning 
In treatments I and 2. the dry weight of pruned shoots per plant was recorded once in two weeks. Three 

to four mothts after planting, the growth of the plant was at its peak and the dry weight of pruned vines was 
the highest in both treatments 1ikg. 2 a.b). The dry weight of the plant was lowest during the 6th and 7th 
month was slightly increasing during the 8th and 9th month in all the selections. This fluctuation could be at
tributed to the rainfall pattern iTabl, 8). In treatments I and 2.selections V, and V, recovered quickly after 
priming and the amount of pruned vine was high when compared with V, and V,. Selections V, and V, were 
also superior to V, and V. in the total amount of vine pruned per plant (Table 3). The dry weight of pruned 
vine was significantl. higher in1. where reproductive pruning ,,as done. than in T,, where no reproductive 
pruning %kasdone iTable 3. 

Table 3. Dr uci'hi (gn) c ti:ti per plnt pruned durlog9 monihs Imezn of 30 plants. 

Mtin treatmet 
praciKrsO 

(cultiitaion .ubztrezmetnt 
of ,inze 

locaJ stiection, 
l bean) 

Main tret. 
War man* 

V1 V2 V3 V4 LS.D. 
1p- 0.051 2.05 

T I 	 Vcgtaiic and rcprmxutti, 11 20 11.54 16 .26 15.24 13.54 
prning in staked pLnt% 

T.-	 Vcgctatic pruning only in 6.93 863 10.85 9.75 9.04 
staked pLnit, 

SI) 	p i 4.)902
1 SDI)p 005) 242	 1006 13.56 12.50 

*59gnlfkczn at5'. level. 

Dr%Pod Yie!ds 
Dry pods were harvested four months after planting in treatmentu 2. 4and 5 where reproductive pruning 

was not carried out. 
Dry pod yield was high up to the 7th month and decreased during the last two months (Fig. 3a.b.c. Pro

duction of dry pods per plant was highest in February in treatment 5 and in January in treatment 4. Dry pod 
production was uniformly spread during the first three months of harvest tJanuaryMarch) in treatment 2 
iFig. 3 hi. 

In treatments 2and 5. V, yielded more dry pods at the 6th and 7th month harvest. The dry pod yield in 
treatment 4 was high in V, between the 5th and 7th month harvest. V. yielded the lowest number of dry pods 
in staked plants while V, yielded the lowest number of dry pods in unstaked plants. 

There was no significant difference at 5% level in the mean number of dry pods harvested per plant in all 
three main treatments. 
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Significant differenes, %%ereob,ered in the mean of sub-treatments ITable 4!. Mean total dry pod yield 
was higher in V1 and V, and V, and V, in the total harvest. 

*bit 4. Number of dr%po(ds haritnd per plai during 9 months (mean of 30 p tw' 

,lain trtatment im tiiatikn S,1,0rrg .t lcal iwdom Mim "MS 

Practicusl of -taivi btw C24 Wa 

VI. V V4 I.SD
Ip= 0051 -049 

561 5.53T, - %cg tnc pruning onl in 5 36 5 29 5 80 
34 33) 11471 30 581staked rLIts 28 721 12798 

6 26 571T4 - No ,cg taic and no 5.58 5.21 ';0 
033.64 (39 181 (32 601rcnroductio, pruning in 131.13) 127.141 

sktd plants 

6066.91 631 
T, - No %cgtatio and no 5.09 5.94 37 721

rrpriucn e inn8 n 25.90 135-241 147.741 139811 

umukecd p'znu 

5 34 548 6 18 606Sub-trcatmcnnt niano 
06721I'S t p 005_ 043 128 511 (30 031 i38 191 

ABack transformed number in paulhrrtes, 

* S gnii~catI at 5t. teet. 
* Analys done r rtndformid data. 

Seed Yield 
Seed yield was recorded as weight of seeds harvested per plant. There were no significant differences 

among the th.ce main treatment mean iTable 5). 
The seed yield of selection V, was significantly higher than the other three selections. V, recordeo the 

lowest seed yield. 
The mean 100 %ield of selections welL: V, = 37.24g. V: - 24.40g. V, = 38.39g. aad V4 = 32.26g. 

The mean seed yield of selection V, was 150.26 g/plant (Table 5). which isequal to 2678 kg/ha when 

pLned at a spacing of 0.92 m x 0.61 m. 

Table 5. Wright 1) of seeds per plant h-ir estrd during 9 months Imeazaof 30 pLnts). 

Main Ireatment (Cuititation ,Sub-reatiments (local setealioos Maint 
praekirs) of wtnged ear ) mM 

Vi '"2 \3 V4 LS D 
ip=0051= 16.43 

10126T - Vegtatojc pruning onl) in 101 31 63 55 133.12 10705 

%takcdplant, 

108.54T4 - No 'egeutoc and no 117.79 64.93 128.05 125.00 
reproductive pruning in 
staked pnts 

97.67 97.66 189.61 127.32 124.32T5 - No ,.cgtutic ajd no 
reprodiucioc pruning in 

unstakcd plants 

Sub treatn'ent%* 105.42 70.94 150.26 119.79 
L.S 1) I =0 0' ! 14 22 

•. ttntMtt at S5%Ivel. 

i 
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Tuber Yield 
I. 	Main treatment effects. When the plants were allowed to set seeds in treatments 2.4 and 5, the tuber

yield was lower than treatments I and 2 where all the flowers and tender pods -were removed (Table 6 
a~b.c). Significant differences were njot oc'.erved in the mean dry weight of tuber per plant among the 
main treatments 2.4 and 5. 

"ablr6a. Dr. wei.ht (g)of tubter 

%ltintreatment (cu!tiition 

prwk.s) 


I - Ver:j i arc i	 
and rcpriutjc 

runmg in staked plants 

, Vcgci ,tie p-unmg on s in 
,,takcdpFirits 

T- Rcrodtuctnc pruning ont) 

in takedpLnts 

T4 -%	No s~etatic and no 

reproxuctne pruning in 
staked pbnts 

T-	 No %cg-tatieand no rrpro 

ducii, pruning in 
unsLaked plants 

Sub-trraient r-e.n 
L.SD 	 lp -0051 -36 

Signifiant &151 leve. 

pLtnt-, uprooted at 5(h month Offr ptiting Imean of 9 pLantsa. 

Sub-trtalnenti (we'tioni Mtb trit

melt e1l 

V I, V3 V4 LSDp=0051= 179 

25 24 7 32 15.A 15.52 1601 

5.37 2.36 9.12 6.05 5.85 

6.73 2.91 10.72 4.45 6.20 

34.61 3.96 26.74 935 18.66 

7.76 3.18 10.85 7.97 7.44 

1563 402 14.68 8.57 

Table 6b. Dry weight (z)of tuben per pant. uprooted at 71bmonth afterplanting (Mean of9 piant*'. 

Main trrtmt: tcnuli,uion 

T 1 

T, -

T3 -

T4 -

T 

prwtk-r) 

Velr'tjti c and rcpriaucti,, 

pruning in taked plants 

VSertatir pruning onN 

in staked plants 

Reproductic pruning only 

in ,rakcd pinLi 

No s ¢ t:tcae andi no 
rrpritiucii pruning in 

staked plnt 

%.)i 	 Ncuit, c ,i no 

irrfU
,Liic prunng in 

Sub -trcatrment mean" 

[.St) p OC, 521 

S!gnif.:an:
at 5% kCIl 

24 51 

%ub.treatment,Ihoai ,tkctionr 

V2 V3 

946 19.58 

V4 

17.36 

Main treat 
ncnt nein" 

LS D. 

p= 0051- 5.98 

17.72 

608 2.75 7.82 5.64 5.57 

33.64 451 24.67 11.06 19.72 

3.74 2.96 3.93 5.47 6.55 

8.45 3.13 10.87 7.94 7.59 

17.23 4.63 1479 9.56 
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Tabhe 6r- Dry wr~Jof tdvnppa w uproced 0 fth wouh dftu ptamba (me= of 9 isIL 

Main rratmew kuirztioa g-rnwt GOal MM Ovd 

V1 V2 V3 V4 LS.D 
(o-0.051=7.32 

TI - Vrttjuc v'id r-piruxicuic 
prun4J in stked pnts 25.68 9.37 22.37 19.76 19.42 

T, - VeVztmc pmnnrU onlyL staked pants 6.14 2.36 6.17 3.78 4.61 

- Rcproductne pruin onlyT3 
in staed pants 62.24 7.71 27.64 17.47 28.78 

TA - No ,,L-tave and no 
reprnductlje prurns in 6.76 2.91 10.73 4.41 6.24 
staked pbnts 

- No %egtstuieand no 
nrcroductne pruning in 9.46 4.25 12.47 8.18 8.59 
urntaked plants 

T5 

Sub-tratmint mean* 
L.S D ip = 0051-6 17 22.25 533 15.97 1079 

°Silifart at 51- l et1 

In treatments where reproductive prunin3 was done in staked plants, the mean dry weight of 
tubers per plant was significantly higher than T, where reproductive pruning was not done. Even 
though the plants were vegetatively pruned under treatments I and 2 tuber yield was high in treatment 
! where all the flower and tender pods were removed. Mean dry weight of tubers per plant was higher 
in treatment 3 than in treatment I. Significant differences were observed among these two main 
treatments in the harvests made at the 5th and 9th month intervals after planting. At the 7th month 
after planting, no significant differences were noted between these two treatments. 

2. Sub-treatments effects. There was a significant difference between selections in tuber yield at three 
stages of harvest (Table 6 a. b. c). Selection V, produced the lowest tuber yield under the five main 
treatments at all three stages of harvest 'he nean dry weight of tubers per plant was significantly 
higher in V, and V3 than V, and V . However, at 5 months after planting. V, and V, also had signifi, 
cant differenc-s in the mean dry weight of tubers per plant. There was no significant difference in the 
mean dry weight of tubers per plant among V, and V1 at any of the intervals of harvesting. Selections 
V. and V, were most affected by vegetative pruning (T.i. Selection V, produced higher tuber yield 
than V1 when reproductive pruning was not carried out in T,. T, and T5. But V, yielded more than Vj 
when reproductive pruning was carried out (T, and T3). 

In treatments I. 3 and 5. the mean dry weight of tubers per plant slightly increased from the 5th to 
the 7th month and the 9th month after planting (Table 6 a, b, c). In treatment 4 the mean dry weight of 
tubers slightly increased from the 5th month to the 7th month and declined at the 9th month after 
planting. 

Dry Weight of Shoots 
The mean dry weight of shoots per plant was recorded at the time of uprooting in the five main 

treatments. These main treatments had significant differences on dry matter in shoots at all three stages of 
harvesting (Table 7 a, b.c. 

Dry matt.:r in shoots was very high in treatment 3. A comparison in dry matter in shoots between 
treatments 3and 4.showed that reproductive pruning increased vegetative growth thereby resulting in higher 
tuber yields. Even though the plants in treatments I and 2 weic vegetatively pruned, dry matter was much 
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Table 7 L Dry wdght (gi of shoots per plant uprooted at Sth moi4i after plauft ( , of 9 months). 

Main treatmcnt (cultivation Sub-tr anes i,4", %Clectionsl M&Laut
cfJ nxnt mean' 

V 2 V 3 V4 L.SD. 
ip-0.051-4.85 

TI - Ve itinc and rrproducute 
pru:,.inS 'i staked plants 45 83 81.93 61.43 74.44 63.47 

T, - V'rtj-zv -rurunS only in 18.90 27.37 29.47 33.57 27.32 
stiked ptants 

- Reproductne nuins mils 
instlted p!nts 56.75 82.34 87.64 120.30 3638 

T3 

- No %ertatseand no 
icrpoducwie pruning 

in st- kd plants 55.64 57.40 83.03 61.10 64.24 

T4 

- No vrgtarc and no 
rrprxlucti,- pruning in 
untaked pa,,nts 12.13 4.117 23.02 3079 25.20 

T5 

Sub ire'31mTrra men" 

L SD p -0051 1242 3733 51. 54.96 63.03 

TzbIr 7b. Dry witihttg) of Lhoo.pl upniowed at 7tb mocith aftr plcititi: (nm= a' 9 pbW&Xi 

Man tirlmmt (ctivation Sub-revtsds ma &M. 

VI V2 V3 V4 L.S.D, 
Ip-0.05)- 1442 

TI - Vrctane arndreproductive 
prung nstakle plants 13.70 29.84 15.33 26.52 21.33 

T, - Veetative pruin only in 
staked plhnu 2.15 634 3.94 536 4.68 

T. - Rr'ritiductc pruning onl) 
In %-.Ikx p ants 24.44 46.32 21.24 55.14 36.74 

T4 - No %t-OUtIieand no 
r~tsuducc prunim in 6.63 1362 3.43 17.55 12.78 
staked p!3nts 

T- No tgrtiie and n) 
rrp xduc'joc pruning in 

un ltaked plnts I 74 4.27 2.50 11.73 5.06 

Sub tr-itrni rne.n" 951 2125 10.28 18 12 
LS Dpp0051 - 14 31 

Stn2crat 5r*#kIte 

higher in treatment I where all the flowers and tender pads were removed. Dry mattcr in shoots of unstaked 
plants was low in treatment 5. Plants in treatment 2 which were pruned vegetatively had lower dry matter in 
shoots than unpruned plants in treatment 4. 

The difference in dry matter among the four selctions was significani only at the ith month after plan. 
ting (Table 7 a. b.c. V, recorded the lowest dry matter in all five main treatments. 

http:ip-0.051-4.85
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TaWl 7c. Dry w-eZiM (S)of sPbootsptr phl &Wowedns 9ih ma.wh &terplatiM2 (mma019pLIM& 

Main tremtn (CCWtbiia S0b.rramrntn 4oc1J "fion- Mdh trw

prac*.kvinub MM 
V1 V2 V3 V4 LS.D. 

(p-.05)- 13.34 

T1 - Vegrutne and reproductme 
pruning in stked pbnts 767 2053 1494 32.24 1884 

Tj  Vci:wt~i~e pruning ont" in 
stakcd plin's 4.93 8.24 4.54 7.32 6.26 

T) - Rcrpnducxnic pruning only 
nstakcd plnts 25.37 51.82 51.63 56.25 46.26 

T4 - No %ertatioeand no 

rrprnduc iic pruning 
in stakcd p!nts 17.62 23.97 19.73 21.62 20.73 

I - No ,c'tat+¢and no 
rcprixluctie pruning in 
untaked pLints 3.38 4.15 2.37 4.67 3.64 

L.D. (p-0.05)- 15-32 II 79 21 -4 1.(4 24 42 

*gwJ="lcn
,-5. ImcL 

Dry matter in shoots increased during the first five months of growth and decreased after that This 
decrease could be attributed partly to the severe drought conditions that prevailed during the month of 
January to March 1977. 

DISCUSSION 

The winged bean has an indeterminate growti; habit (Khan ' 74) and an extended period of flowering.
However, the period of flowering isfurther extended when flowL..- and pods are removed at weekly intervals. 
Salisbury and Ros I196Q1 suggested that a flowering hormone "florigen" which issynthesized in the leaves of 
plants is !Tcessary for flower induction. Thus. the increased vegetative growth and flower production upon 
the removal of flowers may be attributed to a continued hormone production. It isalso possible that such in. 
crease may be due to the low mobilization of nutrients. Both these factors might have been operative either 
independently or dependently. In treatments I and 2. vegetative pruning reduced the capacity cf flowering
probably due to the reduction in the number of flowering nodes and also the low levels of synthesis of the 
flowering hormone. Vegetative pruning seemed to reduce the rate of growth and the recovery of the four 
selections. This effect was more evident in selection V I and ieast evident in selection V3 

The tuber production of the four selections was also affected by reproductive pruning. Similar to the 
total flower production, this treatment increased the yield of tubers in all four selections. This increase was 
four-fold over the control wherein the flowers were not removed. Watson and Petrie (1940) showed that 
nutrient accumulation in the roots of the tobacco plant increased when the flowers were topped. Thus. the 
general increase in the tuber production may be attributed to the greater tranlxaion and accumulation of 
photosynthates in the roots. in the absence of sink effect in the pods. Vegetative pruning reduced the yield of 
tubers since the source of carbohydrate synthesis was removed. It was also found that staking did not hase 
any effect on tuber yields. 

Increased yields of pods were obtained by staking the winged bean in Nigeria IRachie. 19741. However. 
when Sri Lanikan selections were grown with stakes and without stakes, it was observed that the total mature 
pod yield was not significantly different, although there was a difference in the peak time of production bet
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wcen staked and ustaked rtnts. The peak production occurred in staked plants during January. the 5th 
month after planting and in unstaked plants in February. the 6th month after planting. Haupt <quoted by
Leopold. 1964) showed that when Pisum sati-um plants were exposed to high light intensity, flower produc
tion was advanced. Thus, one could assume that since the staked plants were more exposed to light, the 
reproductive phase may have been advanced. However, further studies on light intensities and staking are 
necessai-y to support this assumption. A peak period of pod production was not evident in vegetatively prun.
ed plants which were maintained at a height of 1.5 m.However. the level of pod production was uniform for 
three months from January to March. 

Sim:lar to findings of Rachiel1974), the yield of mature pods in selection V, was low in unstaked plants.
The otblr three selections yielded more pods when unstaked. This variability could be attributed to the dif
ferences in the growth habit of the selections. 

In Sri Lanka. the winged bean is generally grown in areas with sufficient rainfall during the growing 
season. In other countries, it isculinvated under irrigation INational Academy of Sciences. 1975). It was 
observed that when there was adequate moisture in the soil, the dry weight of pruned vines was greater. The 
low production during dry season could be attributed to this seasonal effect. 

Of the four ,,lections tested in this investigation. V, and V,were able to recover much faster after prun
ing than the othor two selections during both seLsons. This indicates that they were more vigorous in growth
and V.ere drought tokcrant. V, and V, yielded more tubers than the other two selections with flcwer removal. 
The former had higher yields than the latter. When pods were allowed to mature. V,'yielded the highest 
amount of tubers. 

It was also found that selection V,was a particularly dual purprse type since it produced both seds and 
tuber,,more than the estimated yields of Papua New Guinea selections. It has a potential seed production of 
2678 kg,,ha and tuber production of 535 kg/ha in comparison to the yield of Papua New Guinea selections 
which are 1.946 kg'ha and 450 kgjha.respcctively., (Kha,.. 1974[. The vcight of seed was also highest in selec. 
tion V indicating that the largest seed', were produced by this selection. Selection V, and V,behaved dif
ferently in tuber and seed protuction. The former produced higher tuber yields while the latter produced
higher seed ,ields. Selection V., on the other hand. ptoduced the lowest tuber and seed yields. The genetic
sarribiiity among the selections studied could be useful in the improvement of the winged bean in Sri Lanka. 

Table M.Rainfall diti from Ju 19'6 to%hia 1977 itPtrdtniiL iMrlrmroiloicaJ obsrlLttioni I GLmnoruzlo). 

l j.-b "uai %klt" i (loo .(u&eNwoebe mt)qw'bqi Jwma, Fecru. Mlaitt AIp May 

Iul R I 
" 2 +" -0i'+ ( :4k',44) V14 1 I Rl,t 211k2 ,*r I .7 '06 1 458111 
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APPENDIX I Fig- 1-3 

s. Main trnamet 3- Reproductve pruning only. 
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I. Main treatm I - VetstelIe and rcpr:uctve pruing
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a. Main trtatment 5 - No vegetative pruning and no reproductive pruning plant not staked. 
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An Examination on the Growth of Winged Bean 
During the Wet Season at Kununurra 

G. A.Robherton,.1.J Warren .ind T N. A"Ian 

Winged bean (Psophocarpus t-tragonolobtus %%asgrown during the wet season in 1976 to 1977 as three 
series of observation plots under irrigation. The general aim was to examine the potential of the winged bean 
as a cover crop during the wet season, providing additional nitrogen for the dry season irrigated crops. 

CLIMATE 

The Ord area has a normal southern tropical climate except that the average annual rainfall of 740 mm 
is lower and the temperature is higher than most monsrmonal areas. Table I gives monthl. temperatures in 
terms of average daily maxima, average daily minima, average monthly rainfall, relative humidity and 
evaporation for the period of the experiments. 

SOILS 

The soils in the irrigation area were derived from alluvial materials deposited by the Ord and Keep
Rivers. Winged bean was planted on Kununurra clay which makes up the bulk of the irrigable soils. It is a 
tough highly alkaline clay soil which cracks into largeirregular blocks on drying: the cracks are up to 25 mm 
wide and can penetrate 60.100 cm into the soil. When wet. the surface clay swells, the cracks clre and the 
soil becomes very sticky and highly impervious to water. 

EXPERIMENT 1: AN EVALUATION OF 6 VARIF-IlES OF WINGED EAN FROM NEW GUINEA 

The followinig varieties %%ere e'.aluated: UPS 62. UPS 45. LIPS 99. UPS 102, UPS 121 and UPS 61. 
These sarieties vere manually planted into plots four ross wide and 30 m in length. The soil was ridged and 
furrowed on a row, spacing of 91 cm. Treflan itrifluralin) was incorporated for weed control at 3litres/ha prior
to seeding. The plant stand aimed was 75,000 plants per hectare. Seeding depth was 5 crn and the plants were 
watered on December 15. 1976. The plants were grawn without trellising and allowed to trail over the area of 
the plots. 13.64 m x 10 nl. Irrigation was forthnightly until the 'wet' started and again fortnightly from April 
II. 1977. 

Table I. Average temperature. rainfali, exaporation. and relative humidity in Ord from 1976 to 1977. 

1976 19_7 
DEC JAN FEB MAR APR MAY JUN JUL AUG 

A%max. 0C 
Av. mm IC 

38.1 
25.0 

16.6 
25 3 

35.3 
24.9 

33.9 
24 5 

33.9 
21.8 

322 
17.7 

28 5 
13 5 

28.7 
130 

32.7 
137 

Total rainfall (mmi 92.5 145.4 163.8 153.8 18.7 - - - -
Mean daily e,aprtiation immi 93 8.3 6,9 5.3 7.3 65 66 70 7.6 
A% rclatis, humtdity 0900% 540 650 690 720 44.0 42.0 300 26 0, 30.0 

'Dprment of Axcluftwe, Kunnnurra Wetern Amralia.
2Departmemt of Agricultwe, Penh, Western Aumtrala. 
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Table 2. Kammurra mnmil average cimat stathtics. 

Mean mux 'C 35.00 
Mean mmin. 'C 20.61 
Relative humidity 19.00 am) 44.00 

Rainfall 740.70 
Evaporation imm) 2.592.60 

Plant Establishment 
Establishment was between 40% to 50% on all plots by January 6,1977. Gaps were filled in by replan. 

ing on January 7. to 10. 1977. Overall plant population was in the order of 60.000 per hectare by January 
17. 1977. The low initial establishment was probably related to the high soil temperatures and the rapid 
crusting of the ,oil surface. Trifluralin provided good weed control and did not appear to have any deleterious 
effect on seeds that germinated. 

Vegetative Grooth 
Initial vegetative grow,th was satisfactory until the rainy season ,ommenced on February ,. 1977. From 

there on until the middle of April (the end of the wet) growth was obviously affected by the waterlogged con 
ditions of the soil. Many plants died during this period resulting in a reduction in the area of ground covered 
from March 21. 1977 to April 7. 1977 in some varieties ITable 31. There were significant differences hetveen 
the ability of the different varieties to withstand waterlogging. UPS 99 being relatively unaffected h 
waterlogging conditions and it continued to grow well. while UPS 62 was very susceptible to waterclogging. 

Table 3. .,timated %soil surface covered by iegetative materiaL 

% fSoilSurface (nicrcd 

21.3.77 7.4.77 

UPS 2 45 15 
UPS 121 75 65 
UPS 45 70 85 
UPS hi 70 75 
UPS 99 85 95 
UPS 102 85 75 

Flowering 
There was very little difference between the dates of appearance of First flowers in the six varieties (Table 

4). Some grasshopper% damage to early buds could have extended the time to first flower. 

Table 4. Number of davs for the appearance of first flovers indifferent 1arieties. 

''ariet Days of appearane of first 
flower 

UPS 62 82 
UPS 121 89 
UPS 45 77 
UPS 61 85 
UPS 99 77 
UPS 102 89 

http:2.592.60
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Pod Set 
The degree of pod setting was ra:cJ Imaximum of 5)on two dates, 21st March and 31st March. There 

%%asa large difference between varieties ITable 51 which suggested that in particular. UPS 45 was able to pro.
duce more seeds under the prevailing conditions. 

Table 5. Degree of pod setting indifferent varieties. 

Pod Set Rating Dateol Is pod
Variety 21/3 7/4 reactiat at 

UPS 62 2 3 20/4
UPS 121 0 I 23/4
UPS 45 3 5 20/4
UPS 61 0 2 20/4
UPS 99 3 3 20/4
UPS 102 0 2 28/4 

Insect Damarge 
There was little insect damage before flowering with the exception of minor leaf damage caused by

grasshopper,. (irassntp.1 rs did cause .somedamage by eating flowers and chewing through stems adjacent to 
pods. Aphid infestation was high at times as werc numbers of the green vegetable bug (Nezara viridula). 
Damage by these insects how.ever did not appear to be important. 

llariest 
Quadrat, one meter square were pegged in each plot and ,.ields were determined by pwlking pods as 

sx)n as they matured (Table 01. Pod shattering was a serious proi,;!cm if the plots were not examined daily.
This problem would have been accentuated by the low humidity from April and by the large diurnal range in 
temperatures. 

An attempt sas nmde to harvest the plots using a mechanical harvester. While the plots were still green 
And actively growing and fruiting, it was necessary to de.sicate the crop before attempting to harvest. On July
7. 1977. all plots .ere spraed with diquat IReglone'i at 250 ml. A.I. per 100 liter%of water. The plants dried 
off quickly and seed shattering became aserious problem. On November 7. 1977. the plots were harvested us. 
ing a self-propelled harvester with a 1.5 m cut. Machine harvested yields are shown in Table 6. 

L.o,e due to mechani,.tion were considerable. Most of the ,elmses however %%erethe result of the shat
tering, not inefficiencies during actual harvesting. Seed yield of handpicked quadrats were substantial with 
UPS 45 producing 3.02 tonlha (Table w). 

Tuber production in thes lines was minimal under these conditions. The plants all appeared to produce 
nodules well with the native rhizobial strains. 

Table 6. Yields of dezn TdIto,,ha). 

Variet" Quadrat (hand picked) Machine hane-ted 

UPS 2 1.81 0.05 
UPS 121 3.11 0.20 
UPS 45 3.62 0.46 
UPS 61 1.6! 0.31 
UPS 9 2.23 0.39 
UPS 102 2.69 0.61 

*Trademark. 
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2: AN EVALUATION OF A CO.IErIONEXPERIMENT 
OF WINGEI) BEAN FROM PAPUA NEW GUINEA 

of Papua New Guinea were planted on [ecember 15.A collection of 107 varieties from the Universit. 

Three seeds of each ,arty were planted on a meter of ridge with a meter buffer bet,,en each ,arity.
197t. 

When the plants were "ell established, they were thinned to one plant per variety.
 

Plant Establshment
 
January 0. 1977 man. of the varietie, still had not ger-The viability of some seeds was low, and b) 

initiated. A se-cond planting was made on January 10. 1977. The varietie,, that did not germinate after the se

cond planting mere: UPS 2. UPS 21. UPS 09. and UPS 70. 

No further plantings of these %arieties %ere done. All other sarieties had at least oie established plant. 
UPS 22. UPS 40. UPS 55. UPS 2.

B%March 22. 1977 the following %arietiesdid not surviSe UPS 15. 

UPS 71. UPS 9o. UPIS 109. and UPS 59. 
UPS 90 died b%, April 7. When the final liarsest t(x)k place on July 7. 1977 the following %arieties had 

UPS . UPS 91. UPS 98. UPS 112. and UPS1 . UPS 2o. UPS 4o. UPS ,5. UPS o7also died- UPS 13. . 
113. 

Ile main cause of death of the plants was apparentlk related to the waterloggd conditions in the heas. 

soil during the iate wet eason. 

Vegetative Grovsth 
All varieties were rated maximnim of 5 for %egetatiegrowth on March 22 to July 7. 1977 11'able 71. Fac. 

tolerance to climate. Aaterlogging. and tolernce to iisect damage.tors regulating %egetatiegrowth were 

Table 7. Vetgetktive grovllh and pod wt rating ,,,r the Aodd collecion of viinged bean (rating out of 5. 

Vare{ Vegetative (;ronth Pod Set 

2203.77 07.04.77 07.04.77 

UPS2 
UPS4 
UPS5 
UPS6 

-
5 
4 
3 

-
4 
5 
4 

-
5 
5 
3 

UPS, 7 
UPS8 
UPS9 
UPS IO 

3 
3 
4 
5 

3 
4 
4 
5 

3 
3 
4 
5 

UPS II 
UPS 12 
UPS 13 
UPS 14 

2 
3 
3 
4 

I 
3 
-
5 

1 
2 
-
3 

UPS 15 - - -

UPS 16 
UPS 17 

3 
4 

-
3 

-
3 

UPS 18 3 I 1 

UPS 19 
UPS 20 
UPS 21 

5 
3 
-

5 
2 
-

5 
2 
-

UPS 22 - - -

UPS 47 3 3 2 

UPS 48 4 2 2 

UPS 49 3 3 3 

UPS so 
UPS51 

4 
3 

I 
2 

1 
3 

UPS 52 
UPS 53 
UPS 54 

3 
3 
2 

I 
I 
3 

2 
I 
3 
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Table 7. continued 

Varety Veetative Growth Pod Set 

22-03.77 07.04.77 07.04.77 

UPS 56 5 2 3 
UPS 57 3 I 2 
UPS 58 4 2 2 
UPS 60 3 3 3 
UPS61 4 3 3 
UPS63 3 3 3 
UPS 64 3 i I 
UPS65 3 -
UPS 66 2 I 2 
UPS 67 I - -

UPS 68 3 5 5 
UPS 69 - _ 
UPS 70 - -
LIPS 72 5 5 5 
UPS 73 4 I I 
UPS 74 3 2 2 
UPS 75 3 2 2 
UPS 76 4 2 3 
UPS 77 3 2 2 
UPS 78 2 2 2 
UPS 79 3 So so 
UPS 80 2 2 2 
U 81 4 2 2 
UPS 82 I I 2 
UPS 83 2 I I 
UPS 84 3 2 2 
UPS 85 3 4 4 
UPS87 3 3 3 
UPS 88 2 - -
UM 89 4 3 2 
UPS 90 4 - -
UPS91 3 - -
UPS 92 4 i I 
UPS 93 3 I I 
UPS 95 3 I 2 
UPS 97 4 2 2 
UPS 98 I - -
UPS99 5 3 4 
UPS 1oo 5 5 5 
UPS I01 3 3 3 

flowering 
Appearance of the first flower ranged from 63 days (UPS 34)to 124 days (UPS. 24,37.64,65. 90.98 and 

1021 ITable 8). Some of the large ranges can be attributed to grasshopper damage at the terminal growth 
points which delayed the formation of flowers. This can be seen by comparing the flowering time of the six 
varieties in the first trial with the time taken by the same varieties in the single plant observations (Table 91. 

Pod SRt 
The degree of pod set was rated (maximum of 5)at harvest (Table 7). There were large differences bet

ween varieties and in most cases, the degree of pod set was related to vegetative growth. Vigorous varieties 
produced more pods than the less vigorous ones. suggesting that the harvest index did not vary significantly. 

http:07.04.77
http:07.04.77
http:22-03.77
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The reason for the better growth of the Indonesian cultivars as compared to New Guinea cultivars ,'not 
ckar. The Indonesian lines were planted four weeks after the New Guinea collection. Temperature during 
initial establishment may have been more favorable. However, it issurprising that front a later planting, the 
growth of the Indonesian line- quickly surpassed the New Guinea cultivars. It seems likely that the Indone. 
sian lines %ere suited to the Ord river environment, either due to either or both the soil type and temperature. 

Table 8. Appearance of firsi flowers. 

%'arihe 

UPS 4 

UPS 5 

UPS o 

UPS 7 

UPS 8 

UPS 9 


UPS 10 


UPS II 

UPS :2 

UPS 13 

UPS 14 

UPS Io 

UPS 17 

UPS 18 

UPS 19 

UPS 20 

UPS 23 

UPS 24 

UPS 25 

UPS 26 

UPS 27 

UPS 28 

UPS 29 

UPS 30 

UPS 31 

UPS 32 

UPS 33 

UPS 34 

UPS 35 

UPS 36 

UPS 37 

UPS 38 

UPS 39 

UPS 41 

UPS 42 

UPS 43 

UPS 44 

UPS 45 

UPS 46 

UPS 47 

UPS 48 

UPS 49 

UPS 50 

UPS 51 

UPS 52 

UPS 53 

UPS 54 

UPS 56 

UPS 57 


Date of Planting 

1512 70 

15 12 76 

1 12 70 


15 12 7o 


1001 77 

15 12.7o 

15,12 7, 


15.12. 7y 
15 12 7 

10.01.77 
1001 77 

15.127o 
15.12.7o 
10.01.77 
15.12.76 
10.01.77 
15.12.76 
15.12.76 
10.01.77 
15 12.76 
15.12.71 
15.12.76 
10.01.77 
10.01.77 
15.1276 
15.12.76 
15.12 7t, 
10.01.77 
15.12 77 

15.12.76 
15.12.76 
15.12.76 
15.12.76 
10.01.77 
15 1276 

101;I.77 
15.01.77 
1001.77 
1001.77 
10.01.77 
15.12.77 
15,12.77 
15.12,76 
10.01.77 
10.01.77 
15.12.76 
10.01.77 
10.01.77 
10.01.77 

Da)s of Flowerin 

83
 
109
 
117
 

117
 

90
 
17
 
117
 

114
 
117
 
100
 
90
 

117
 
117
 
90
 

114
 
90
 

117
 
124
 
117
 
117
 
109
 
117
 
87
 
90
 

109
 
109
 
117
 
63
 
97
 
83
 

124
 
90
 
09
 
97
 
83
 
87
 

109
 
97
 
90
 
90
 

112
 
109
 
90
 
97
 
90
 

109
 
W0
 

90
 
97
 

http:10.01.77
http:10.01.77
http:10.01.77
http:15.12.76
http:10.01.77
http:10.01.77
http:15,12.77
http:15.12.77
http:10.01.77
http:15.01.77
http:101;I.77
http:10.01.77
http:15.12.76
http:15.12.76
http:15.12.76
http:15.12.76
http:10.01.77
http:15.12.76
http:10.01.77
http:10.01.77
http:15.12.76
http:15.12.71
http:10.01.77
http:15.12.76
http:15.12.76
http:10.01.77
http:15.12.76
http:10.01.77
http:15.12.7o
http:10.01.77
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Table 8. continued.. 

Variety Dmt of Phaft Days oFlowerW 

UPS 58 10.01.77 90 
UPS 60 10.01.77 90 
UPS61 15.12.76 117 
UPS 63 01.01.77 90 
UPS 64 15,12.76 124 
UPS 65 15.12.76 
 124
 
UPS 66 10.01.77 80 
UPS 67 10.01.77 85 
UPS 9 15.12.76 83 
UPS 72 15.12.72 83 
UPS 73 15.12.76 83 
UPS 74 15.12.76 
 117
 
UPS 75 15.12.76 117
 
UPS 76 10.01.77 90 
UPS 77 15,12.76 117
 
UPS 78 10.01.77 97 
UPS 79 15.12.76 117 
UPS 80 15.12.76 117
 
UPS 81 1001.77 90 
UPS 82 15.12.76 97 
UPS 83 10.01.77 97 
UPS 84 10.01.77 90 
UPS 85 10.01.77 87 
UPS 87 15.12.76 83 
UPS 88 10.01.77 97 
UPS 89 15.12.76 97 
iPS 90 15.12.76 124 

UPS 91 10.01.77 97 
UPS 92 15.12.76 124 
UPS 93 15.12.7o 114 
UPS 94 15,12.76 124
 
UPS 95 15.12.76 114 
UPS 97 15.12.76 114 
UPS 98 15.12.76 124 
UPS 100 10.01.77 97 
UPS 101 15.12.76 !14 
UPS 102 15.12.76 124 
UPS 103 1001 77 97 
UPS 104 15.12.76 117 
UPS 105 15.12.76 117 
UPS 106 10.01.77 117 
UPS 107 10.01.77 97 
UPS 108 10.01.77 90 
UPS 110 10.01.77 83 
UPS III 10.01.77 97 
UPS 112 15.12.76 83 
UPS 113 10.01.77 97 
liPS 115 15.12.76 117 
US 121 15.12.76 83 
UPS 122 10.01.77 124 
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flowering betwurn %arictiv% he.fir!and second plAnting .table 9. (ompariin of di-, to first 	 in 

'\ariel- [talztion I Planting New Guinea Planting% 

-77 

t PS S5 
tI'PS 

117i
 

77 	 114I PS;" 
S9 	 1241 i) 102 
9 	 83t I 1 

Table 10. RatinE'% for .4,tatbigrowth of 21 Ainged bran cultitars from Ind(mria irating wtt ofI50. 

Ratine Comments[)ateof Planting ,arict 

10 )177 akonpr-.Ah o l 	 I .cddid not grprmnhtn until 
March 3. 1977 

I0(1l 77 hung .Ma(101 I high c-dNicId 

I101 77 (hing Mal 1)11)2 I 

I(i)1 77 lhing Mal O11)3. 
1001 77 thlng Mal (2)0 I 

1001 77 (hujng Mau 0202 I 

100177 ( hulg MaJ: W)l I 

[001.77 Phrac 1101 2 High wed twkl 

100177 1',iac 01ol 2 High seed %.ki 

1001 77 1Phrac 01).)1 High %, ' wki 

1001 77 Rat:t'turt I I4 I High w't'd ),icV 

1001 77 RatOhahirt ()Oio 2 

1001 77 Rat,:hart -11(w, 2 

1801 77 P :'rr'/ 424 - No g'rrninatiitii 

18 )1 77 P (cth.u' ' , 519.A\ 3 

1801 77 P N',r~i, 3 	 i)tC79"q'2)1| 	 High 'tcd 
18(1l 77 1Ptir.; ': , 1 ' ,J''121 S 	 V r,hoA ,.td ickIl g(Xld 

tutx-r clklmentd 

1811 77 P h'i,: r,4'ji ".t'hI High "ccd %Ick 

1801 77 P t,'ira.i'hb,,, ,04 4 

18 '.77 P htr..', ,d.bu Q 5 

1801.77 P I1 2;:':,t'w 

*Basis of Rating (foi Indonesian lilnt onhl) 

.-\ea (4grc, :ki ,.crcd [' rlnt Rating
0 -- (0IN: 

10- 10 9 r, 	 2 

20 -2 9,)- 3
 
3 319. 4
 

4.0- 4 99 :n' 	 5 
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Although the Indonesian lines could scarcely be called determinant, they did display a more determined 
growth habit than the New Guinea lines. Generally, as soon as mature pods are present on a plant, the rate of 
appearance of new flowers decrease significantly and senescence starts. This was quite different from the per
formance of most of the New Guinea lines. It is a characteristic that would facilitate mechanical harvesting. 

The Indoncsian lines were also examined for their degree of pod shattering. Early maturing pods from
.he 13 lines planted on October I. 1977 were tagged individually upon maturity and regularly checked. None 
of the marked pods had shattered until after all pods had matured. There were, however, individual pods in 
all varieties that had shattered. 

Shattering was promoted by extreme changes in environmnent conditions especially when some pods
became wet following irrigation. Mostly. pods remained intact until harvest, and split as they were removed 
from the plant. Table I I gives an indication of th, relative susceptibility of the 20 varieties to shattering. 

Tabe II. Rainlp of the degree of shatedn of seed pod in20 Idomla. wigged le cultivem., 

Variky Shateing after Senecence of PIa. 

Sakonnakhon 0101 3 
Chiang Mai 0101 2 
C;iang Mai 0102 2 
Chiang Mai 0103 2 
Chiang Mai 0201 2 
Chiang Mai 0202 2 
Chiang Mai 0301 2 
Phrae 0101 2 
Phrae 0201 2 
Phrae 0301 2 
Ratchaburn 0104 3 
Ratchaburt 0104 2 
Ratchaturt 0106 3 
P tetragow n 519A 2 
P ietragonlobus 79*2)B 4 
P. tetmrago/w 867A(2) 2 
P tetmgoolkus 90101) 2 
P. tetmgonjus 904 2 
P. tetmgo us 09 2 
P tetragonolo 1126(61 3 

Bash of Ratlnlg 
I. No shattering 
L0- 10% 
3. 10-30% 
4. 30-50% 
5.50% 

DISCUSSION 

The aim of tl'ese initial observation was to determine if the winged bean could be integrated into the 
agricultural system of the Ord River region, an intensive mechanical farming system. There are definite re. 
quiremnts in the area for a leguminous cover crop that can compete with weeds and survive on waterlogging 
soil conditions during the wet season and at the same time provide a substitute for expensive artificial 
nitrogenous fertilizers. It was thought that the winged bean may be suited to this role. 

The winged bean was relatively easy to establish using a combined seeder. There were also several 
cultivars that showed good early growth and were able to compete with the weeds, despite the presence of thc 
waterlogged conditions during periods of heavy rainfall. The cultivars from Indonesia appeared to be tolerant 
to waterlogging since there is no mortality in this group. 

The winged bean was also very tolerant to insect attack, a very important cieitrion in the tropics. None 
*of the plantings received insecticide sprays of any type during their life cycle. 
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Support Systems for Climbing Food Crops 
K. 0. Rachie and R. A. Lute' 

INTRODUCiTION 

Current efforts to improve food crops hae generally ignored the study of support systems for climbing 
crops. Nevertheless, a high proportion of tropical fixd crops require some kind of support. either through an 
associated crop or with constructed support. It is estimated that in tropical Africa over 90 percent of the 
cowpeas are grown inassociation with support crops like sorghum, millet or maize fArnon, 19721. It isfurther 
estimated that about 80 percent of the Phascolu.s bean crop in tropical Latin America ts inter-pant, with 
maize and that about 40 percent of the planting utilizes the living or dead maize stalks for support (Gutierrez 
et al.. 19751. Several other crops require support for optimal yields: 

1 	tropical pilses. e.g. lima bean, sword bean, Mucuna bean and winged bean;
2) 	 root and tuber crops, such as IDiUUwarea spp 1.stme fomis of sweet potato, "jicama" WPachyrrhizus 

eroiss and African yam bean (Sphenotsi uxt';uarAl,);
3) 	 vegetables, including string beans fPhzwseohiu vtukaris , yard long beans (Vigna settquipedalisl, 

tomatoes and some cucurbits;
 
4) several fruits, as grapes, passion fruit and berries;
 
5) forage legume, e.g. Ce'ztrost'na and Glycine species.
 
This broad range of crops offers several options ior using plant support systems in intensive cropping

Few farming technologies offer more sope for intensifying production on limited areas and in providing op
portunities for gainful returns from labor. Plant supports can be constructed from expensive durable 
materials like galvanized pipe and wire or from low-cost indigenous materials like tree branches, saplings or
bamboo. Much of the as.sembling and shaping of supports can be done in the off-sason when labor isplen
tiful. Since this technology clearly favors smallho!der agriculture it can be classified as scale-negative in 
character. 

1he objective of this paper isto point out the benefit:i of effective plant supports as demonstrated in re
cent years and to describe some of the options available - especially to the small farmer - for such support 
systems. This technology isparticularly appropriate in the tropics where climbing food crops are utilized ex
tensively, often in year-round cropping systems. This paper will emphasize the tropical food legumes, since it 
is in these crops that application of this technology can make an immediate and dramatic improvement in 
food production. 

TYPES OF PLANT SUPPORT 

Constructed Supports 
The most common constructed plant supports can be grouped under either staking or trellising. Each has 

advantages for different needs and purposes. However, they should be constructed strongly enough to carry
the crop without collapsing and situated at distances and at heights optimum for the crop being supported.

I. 	 Staking. Poles or laths of lengths from one to over five meters pushed firmly into tie ground beside 
plant hills of the cropis) are probably most common for annual herbaceous crops. The stakes can 
also be used in multiples of two to four or more in triangulation to provide firm support with lighter
materials. Stakes can be constructed of any suitable material msily available, including metal rods 
or pipes, tree branches, saplings or reeds. 

'Ctntro Intenadonal de Agriculturn Tropical Call, Colombia. 
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Table I. S d idds of climbing fo(d legume, growth 

Nitld ef dri ,,td.kg ha 

Trellised (re Untrellis.d It') Nidd ratio T ULF(;IM-

147 6b 72(0 2]lI'i a uniquiulata i\ar Iran (ires. 
192217 11M3 


1' Pole Sitaor 1715 ,5x 2 6

e'qufieilis i\,ar 

,
l3182 

362 2 3

tIop),( arpm tetrar!r',!ohu%i,.arrFt II 841 
02 282 21.5 
614 36 117.!IPhaw'iuou hiuratuu %ar Large \'.iuitei 

43 32.2) 

'Trellises were 2.0 m high.
 
'[)ata on filst are from 1971. those on second lines are from 197L
line, 
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Auodtlls with Support Crops 
Sometimes the support crop and a legume are planted more or less simultaneously, while in other cases 

the legume is planted latcr (usually when the associated crop begins fruiting and matures) to take advantage 
of residual moisture and to ulilize the standing mature crop for support. For example, in an experiment car
ried out at IITA in 1972, it was found that supporting the legumes on okra (Hibcw; esculenus) stalks in
creased the yield of climbing type cowpcas by nearly 50 percent. Supported climbing varieties of Phoseolus 
tu/garisgrown at 1500 m in Popayan, Colombia, produced seed yields of up to 4500 kgfha, with the average
yield of the ten best varieties tested equal to 4250 kg/ha (Francis, 1977). These yield levels were attained by
supporting the beans on the dried stalks of a previously grown maize crop.

It must be noted that competition from aleafy support crop such as maize can greatly reduce the yield of 
the climbing crop if respective planting dates are not carefully chosen. At CIAT in 1977 the optimum plant
density for climbing beans (variety P5891 was 120,000 plantslha the lowest maize population tested (20,000
plants/l) produced the highest bean yields Francis et a., 1976; Francis, 1977). In this environment, planting
both crops Ibest adapted cultivars) produced excellent yields of 5 to 7 tha of maize and about 1.3 t/ha of 
beans (in two instances yields of 2.1 tlha of beans were obtained, with about 5 t/ha of maize). However, plan.
ting beans 5or 10 days later than the maize reduced bean yields by about 50 to 75 percent. Similarly, planting
the beans only 5 or 10 days earlier than the maize reduced yields of maize by 40 to 90 percent of simultaneous 
planting levels. The likelihod of strong environmental and genotype effects requires that careful study be 
done before making recommendations for specific crops and situations. 
Productivity and Kind of Support

There isvery little information on yields obtained from different kinds of support, but preliminary ex
periments were done with the climbing vegetable cowpea IVigna sesquipedals where the height of the 
horizontal support member was varied from I to 3 mand yields compared with vertical staking and living
(shrub) supports (Nangju, 1976). Raising the horizontal member increased yields of green pods, but 2 m 
height was probably optimum. The increased trouble and cost of materials would not justify a 3 m trellis 
(Table 2). 

Table 2. U of t)e and heigM of plant support on apen cv. FARV.13pod )ied of the cUimbl, veigeabk)e cowpe 
obaned at Ibda Nigeria INsanl. 1976L. 

Total Gretn Pod Yied
 
T)pe ofSupport CenterRous Bor Rows
 

T/Ia Pecea T/h Perttea
 
None 7.6 100 8.7 114 
I mhorizonlal 14.7 192 15.1 103 
2 m horizunal 18.9 248 18. 98 
3 m horizontal 19.3 253 21.0 109 
2m vertical poles 12.8 168 14.3 112 

Living" support - 2.3 m 13.3 174 16.2 122 

Percent of)teld Inmupported plots.
 
*Percent of yid Inequivalet cmter rows.
 

Vertical poles or living support (Glricidiafaculaa), both about 2 m high, were less efficient than the com
parable 2 m trellis by 90 to 74 percent, respectively. However, there was very little difference (3%) between 
the yields from the centers and borders of trellised plots. Maximum yields ofgreen pods of 19.3 tlha (153 per
cent above that of the unsupported plots) were obtained from five-pickings. 

The experiments reported in this section, while not replicated over a number of seasons and locations, 
are sufficient to indicate that considerable increases of food legume production can be achieved by the simple 
expedient of growing climbing types on supports. Such indeterminate types have a higher production poten. 
tial by virtue of their indefinite growth, extended flowering period, greater "rusticity", and reduced suscep
tibility to stresses (due to inherently better recovery). If the production level of such crops as beans, cowpeas 
and winged beans can be demonstrated to be consistently over 2500 kgyha, these crops will be more widely ac
cepted by farmers as a valuable component in their farming systems. 



IM, 11whee Puirky 

Support and Photosinthesi 
1 ndcl' ing the rVtCetiai for ilCre.±%Cd prOdu t, it% Ill Supxnted crop, I" tI1c highcr h, i.li, Ili-i 

occur-, in art eleated plant canop. Mhcre light vnetlratOl is better and gas exchange is more rap:d I ittlt. 

sioog CJlI,.d bs Sutliring pa nt,.quantitat is e s: ork has kteneldon, to doctinrient the ph+NMOIC,) l Cange +UItre 

i i n c jn e'.aipke s ,rok 

canop. structurLe on %id, three heights of %uppvrt %%erepro5 ided lain'. Vi khi thedi ariets urnder test 

%%as not a true clnbling ts. i't hoisscd a natural tendnc, on strl he 2 hi 

Cent studies PIha ;oh% "a sr as of the necdcd [o ,%s ulhate ItL rm rtanLC of 

1 to cjb tI' lof+ l n' ircilis teato a 

final '.jnopx hcieht of I 10 cm. %ell atite the: cano;s hetwiht ,: 0- cm reacued on the othLr ihdokeri itj[f 

A.'ti utes of ,hot ti,,%ti hesis - if ire. ,'. ii *Ii .,ld .ri,,'drat: suigr sti .ontent ofttl t ,tart hi 

stemns -- %'xere mr'arket:1, highrr in the- htgher .,.anop. a" v.as n-umber ,'( , i.r tiit are., i at'L i Max 

iiumn Csart,thdrate content OCCUco in the stefli III dL!a after flo ,%ering for all treatnit.ltts. but deihiilwd wore 

slok1N thercaftr in Ith, trelli'd a L nV..d to the[non supfsorted plants Indeed. this inJicated e es:, 

pholo nihate .i+.+ab intthe Unq'1rICd plant. during the jxrurA of xd set. v hitch resulted in higher seed 

, ield 

Iabir 3. t ff-ci of canops hdtgh on pholopsnihrlic paramettrs 4I.aing. 1977). 

(anop. heitvht 

PaiAmnttr" 
40 cm 130 ci. Irdlisd 

I tf area lt' o:l ri: I 2 3 
Stem c.,boh dratc. 4, dr% 1 9 
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A comparison bets,een a busht+pe variet+ ,P5h6t and a supported climbing %arict. iPS'9 of Pha,'o!i'% 

bean showes sinilar results. though the differences in genetic background cannot be ignored File sC'eral at 

tributes listed in Table 4 gie general indication of the ad' antages for %ipld 'xe,:d b% chimbing ,arieries 

Longer pod filling ri.od, higher bean eicld 'r da, of IX, filling, and higher harest index. all of %,hich 

[lo. and ob%,ousl. higher bean ,,ields laing. 19771resulted in more 1xd [xr area of land. more beans ir 
%',nature should be done ', tih other clnibing food lCgume,. esjcixalIl ;nged 
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.tit urg'' (yirth Ilabit )iffercnce 

flush (limbing (Chibin&bush 

39 47 21, I daiDas to l,,cring 

W 17% 114 da)si
I)ass to maturil 82 

4o%Bean '.itd i8, Prr da, I'1,' 3 23 4 73 

inaiurit fliseringi 
ttarsest indkC ito 575 67 4 I7% 

Beans pr 1tW 2.97 622 109 

Pods per m2 315 24 

Bean )ild Ig/mI 2.65 454 71 

at 14% monsture 
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BETTER QUALITY PRODUCT
 

A feature of supported crops, that israrel. dcunenrted Nut freijuenll recognized bv the consumer i%the 
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Sutq'-ort_'d W!ints cLanfruit and rl',fn %%ellahoeC erou.nd , ich can reduce xxl Insects,. rotting and other 

('r'wnms thiat ihris e LInde.'r IlIt I Ic fo liage canopies nrear tile hbeenhigbh hUmlit U and pr. )ctL ground. I has 
frcq 'iietii, ,rs d. albih't In a : uahiiatiC. kJbjcts Ie that fod leguie, gr,.,n on trelliss are iess subt 
j;+tto ait.i.k h\ J'k",s and dlsa'e's ttIan bush ts1[.s gro.klhw 6 v, i the ground ior cspecldll . %in. t pes 
,rc.din-' t.tr |+re'lh-.d cos ',. , bean under mirninum insecthc vround oiithout Nupp('rti limna, and ,inged

ttic+de trctinei' . apaN.red l.s affectCd b lI"sts at IIfA iRachic. 1972 [his n'a, be expLimed purtiallx by a 
more cflt'cnt !pp!cmaton of insectitcde to surprtcd plants. but factors in the catnp, nlcroclirnate tin 

ubtcdj aiso pii,'a rotc What Isneeded isa careful comprisrn (if Fpest and disease damage done to trellised 
ai1d utIei,,Cd legJmLs grow n in minimuni inpaci ep.rinclt rel. ing on integrated biological control. 

EXTENDED PRODUICIION TIME 

1,00d legumes such as bush beans are quick vro ing crops ablc to flo,,er and set seed in the short, often 
unreliable. rain% ,easons found inthe tropics. It usuall, take,, a longer time for the climbing vin) typTs even 
ithough their %egetatisegroe th rate issimnlar to that of the bush t)pe Howesr, once the viny supersructure 
is cstablished, such legumes mas continue to set pods for an extended period of time. thus providing a con. 
tincous source of green ,egttabk's rich in protein and sitamms The period of pol production of winged bean 
has been obscrcd at (IAT to be three months or longer ",hen conditions are favorable. 

IIEI'DC[I) REQL'IREMENT FOR PI.AN [ING MArFlIAl.S 

Since climbing plants ha,e enormous preading jxiteni:j. lov.r ecdingiplanting rates may be used. This 
isparticularl. Important to the small farmer s,iih lo income, sinice traditional methxls of planting require
%en hea,, seeding rates to ensure a goxi stand and can s.riousl. reduce the amount of harvested seed 
available for market sale or home consumption 

tlOOSING A PLANT SUPPORT SYSTEM 

The nost important consider ton in designing a plant support sstem is its profitability. Costs of con
struction can sary enormous%' depcnding on the cost and asalabilitv of lator and materals. Obviously, !here 
are trade-offs: a trellis made of galsanized wire and steel pipes will cost much more, but last longer, than one 
made of sticks and string tlo, e,er. the requireme-'it of low capital input iand reasonable labor input as well)
for most agricultural changes in deseloping countries means that onl simple, locally available materials can 
be considered for trellis systems, even it this implies one to two season durabilitl.,

Francis and Sanders 1977) have found that in Colombia minimal trellis support systems could be con
structed for beans at a cost of about US S270/ba. half of which was for labor. rhis figure represented only 30 
prcent of total production costs fabout US S900'ha.j and ",as equisahent to the market price of 0.64 t of
beans. Since the support system should increase bean yields by ot least I tlha.. its costlbenefit ratio would be 
approximately 1.6 ti this instance A more ciaborate system would be more custly. up to S400Iha or more for 
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materials. but ,ould hI stronger and last longer imore than 3 earsi Its cost-lv1efit ratio launi1g I SS D21 

annual laNor It) vOUld be about I 3 1n ,e1 of the cash lhqnidit, situatwn on mint small farnis. there 

whould be a Stk-NtaiIal adsantage in growtrg the comttrtLctlol Materials on the farm and in uing otff eason 
placed oil plint sui.rt sstellsfanil% labor for construction1 Ih the sitre re soning. emphasis ,hould be 

" til irtualls no iratrtals coNt otr la.tr input mostt common it the dried niaie ,talkI h of thesec IN left In the 
, : t field from a pre us crop 

that luti, t he Consid,.d in the ch1c ot a sutpport N%,elniIhe. follow, fing are o- .r%.. i1o 

I11h alrtadN%%ell estabhhed climer pluLs support crop tisone1of the 110"I
mosOInnirCall, aLt;L' and lCAt 

riks .%stern a%,ilahle" tlh,',ccr nmLuCh ntesto4!"bcarrid about e.ntn'! e.\ciltillronient x MAnftlVCeen0Int III 

teractions a.dtaN)lt the ewon1' 1 sauC'of thIs ',tCen 

2i StIliiI!e"stakllg ithe-r mlrwi or triaingulated i. a ,,,el prosiII ttechlt ,% ut ,+ d+ oil the.L 

aiatlahilit, posstiilitis, ofvcl.iltr tree saphli (rand cot of tateriak liet ow ug staking materials like 

aneL fibrous s'JClI like I11th/,ilusneed S[LdLIs froim buoth the .groloitllic andbranches. bariIo". wild ! or "Ie 


c Oltio Sonnetliic such spccics can be r, li in thel off season ir wastc areas IIat erN o.%
llpunts of %eI, 

aairist IIsctS and rotting orgainiss should be consideredcost lnexrviisIc treatint of, stak, 
1) [here are Necral inlh .s of constructing trellises depenriding oin the needs of the. crop and its dura 

tion. aailabii, (of ni terals. ind construction c(hs Sorie possiliics are 

considerable e for materials l 


and string). bill slOuld ha,t a u,ftll life of sc ral %car,,il[igotre I
 
iai Posts and %Nire. I sII,would inOtis Ols cen, oden or steel rxrts. wire 

ii , r ipil e.Inter i ri, i;art,, whan+ [rittc t t rlrxxi. Ci. I 

-Hca%) 'Aire 

010 Ilight2 n %%ire 

S ( irotinI . %1 t 

rude+,tIrr I to sup,)rt plants 

until the reach horizontal %wre 

6 2.626M t 0Oni - E .6I 

Durable construcion 

Figure I. Trdlii double "ire construction 

Ib All bamboo. A trellis constructed entirl, of batnlxio has been desigiu:d at ('IAT. It utiliies bamboo 
to climb on.poles as tile horizontal renmber and ,cruial bamitxx laths for tire growing plants 

Presumabl. other %%(xisor asailable construction materials could bv tid Cost would be minimal 

and would depend prmitiril'. on labor sec Figure 2) 

t madetcl Other matriall. :utiture des lopilents in ine pcns ii. light inserVitis . slli, rigid netting 

from plastic, hr metal w,oild allow, fabrication of simple hortiontal or ,trttl.al trellises vilh low on. 

site lab)r inputs 

r ig plant , prir.arik for supiort purpxs has interesttng p.xissibilities.Idi In Situ support plants. ( 
Fills implies appropriatc, spacing the support crop atnd al!ow,tig it to mature or be killed before 

plantinig tie clhinr.r. so as to n]ninii/c conilrttion (Gaps in ite stand of support plants canl be 
%%elinkcd hori/ontall, at the dcsirCd height w%ti heaix.,%tring or light I.ire At (IAi are trs tng Ieu 

caena let , epha/a plants 2 to 4 itrs tall in combination ilth climbing beai,. Ikforc planting 

http:trttl.al
http:ofvcl.il
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beans, the L.eucaena -IS teer ring barked or treated with herbicide like 2. 4.5 T or Picloram i( on 
centrated spray applicatinoo- mas lease residues harmful to the climhing b-can and application b) 
brush ma%be safer Itc'ucae,:a has the additional ad,,antages that it can al,o be utilized in a crop
ping s% teml to proside forage, green manure Icoppicing). fire v€,(XX and construction materials. 
Similar multi purrxse Nhrubs or trees can no doubt be found for other locations. 

BamtXo pole 

/ 

2 m.
 

RJ X llamth, 

.rkts no
mrothcr 
t&cd at 

murtruh 

top 
--

I_ 

-5-8m. ,I 

Figure 2. Trelli: loil micrial 

CONCLUSIONS 

The basic features of a satisfactory plant support sstem are that it shou!d make optimum use of lhe 
available space, light and moisture and that it is strong enough (o support the plant until harvest- Spacing and 
height are often specific to the crop and genotpe as %ell as the environment 

The use of support sstems for climbing fool crops is a labor intensise. scale negative technolog) (hat 
should be evaluated more fully for tropical crops, especially the protein rich fixxi legumes While these 
systems have the po ential for intensif. ing pr(ouction on limited areas. ik is eLsential to %Norkout the basic 
agronomy and economi., of anN s.stem before embarking on large-wale enterprises Tht appl;cation of plant 
supports - either constructed or through associated plants -- is location specilic and highly dependent on 
economic considerations Among the w¢eral aspects requiring further stud are the following agronomic and 
economic factors: 

- cropping aswxoiation and specific gerotqp, x genotyp. interactions. 
- analysis of the economic benefit obtainable from the available support options for various crops. 
- idenuificauion or deselopnient of durable but inexpensise construction materials, as swell as methods 

of extending their useful lises. 
- development at appropriate squences of climbers and other species
- improvement of both climbers and support species to rais: their individual productivities and also 

mutual complementaries. 
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The development of associated cropping and plant support systems has been generally neglected. Few 

areas of investigation IKv-e more potential for intensifying production on small holdings, frequently with 

minimal externalPy-purchased inputs. It is therefore suggested that plants support technology is deserving of 

much more research effort. 
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Field Studies on Winged Bean Growth and Yield 
R. .4. Stephenson' 

Initial ork involved a compauison, using, gronth an£sis technique,, of tvo cuhivars (UPS31 and UPSI22 hating 
different morpholog> particulxrl. with rc~peel to pod and lcact size. Both gretw iigornmJ at a similr rate, although the 
dr matter Vroduction of 'PS122 wav, uhimateIp twirre th-t of UPS01 plants whkth matured eaulier. The mem Relatiot 
Growth 1atm "eie 0.13 and 0.14 g dis for [PS3I and UPS122 ropcclie. during the perid of Lite vegetatite groith 
while the cuff tsp,)rding mean nct axImitation rates were 0.6 and 0.11,; dt neck reip.tiich. 1h= paitern of partitioning of 
ery matter d&ing the reproductive phase. ho eter, difT.red. hrre veire significnt efrrcnces in It.e kcnrth of the reproduc. 
tile pha and in the hzrsect ind~ex s.'hzis for the tv~o c-L!itars. T'e Fan"s inc~e% tb.'_zJ i:i Z'_ground p~ani part%only) 
for iP'31 aind UPSI22 ocre 0.15 -nd 0.12 res.dcl. i.-.c1t;in that UPS31 is r: i-.:t;reeicient in nizioi' its 
d",matter into the economc portion. tle pss. ThLe lcn;lh of the reproductive phzas of t;rovth in UPS1'2 n.s azz: 
three "ecks pre ter than that for lPS31. he greater grornth d rin7 this extended pod-[E;', period was zccomp.nrAd h) 
ineretIng-,accumulation of dn matter in the pod-. so that. zt the InJa ha -,t date. there ;;:. no sJignftcant dicrent in vod 
)idd betoien the custivar8. Such diferences in growth patterns are expected to infl-.ence slion and deOCop.eMr, of 
%uperiorcomnertial genot)pmc. 

Plant de,.h) expcrirnints hie been carried out on UPSI 22 over tno seaso ,. The optimun spacing was 25cm x 25 
cm Ica 150,000 plants.ha). The establishment of optimum p26nas ShOLM allow mos: critical assemments of winged tean 
performance a.%a field crop. 

INTRODUCIY1ON 

For the potential of the winged bean a,; a sersatile, high protein crop for the tropics to be fully realized, 
mu. bas:c and applied research will have to be undertaken to develop high yielding varieties and to deter
mine optimum giowing conditions. Apart from the survey of traditional winged bean cultivation in 
the highlands of Papua New Guinea (Khan, Bohn and Stephenson; World Crops and Livestock, Sept/ 
-ct:208-214, 1977), there is little documented information on optimum cultural conditions. Moreover, if 
the crop is to compete %uih such legumes as soybean and cowpea as a popular food in the tropics, its' potential 
for growth and ',ield must be determined and be at least competitive with that of existing food legumes. Field 
trials at the University of Papua New Guinea provide some preliminary data on the growth of winged bean 
and on the optimum planting density. 

MATERIALS AND METHODS 

Growth Anal)sis Experiment 
An initial growh analysis experiment, using 2 cultivars, UPS31 and UPSI22, was carried out during 

1975. UPS31 has small leaflets and produces numerous small pods whereas UPSI22 has larger leaflets and 
produces fewer large pods. 

Prior to planting, 50kg/ha each of nitro-en, phosphorus and potassium fertilizer, was applied to the soil 
along the planting ridges which were I m apart. The distance between seeds was I m along the ridge. Trellises, 
I 5m high were provided to support the plants. Irrigation was applied as required and precautions were taken 
to p.vent pest, weed and disease problems from developing. 

A completely randomized block design having 6 replicates was used and 5 adjacent plants were 
harvested from each replicate at each harvest. The first harvest was carried out approximately 3 weeks after 

Dean, Agriculture Faculty, University of Papua New Guinea. Box 4820, P.O. Uniserity, Port Moresby, Papua New 

Guinea. 
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emergence and ,utisequent harvests at : (o - %eek inter'als Indiudual plant%from each plot %4'r;:carcfull 

separated. Leaflets, were remo.ed, total leaf area %4;-scalculated and total leaf dr% %%eight%%atobtained Pods 

%hereremnoved. counted, dried and %.-;ihed Steds "ere remoxed from the i-td .walk and the number and dr. 

weight of ,eed per plant %kasrecorded Length of sten, %as measured and the number of node, recorded 

Stems %kere then dr'.d and v eihed [)erircd grokth analI si, function, su, i a- rclatic gro:, th rates,. net 

aissiialtion ratcs and leaf area raio ' crc calcut laLCd ising standard formnulas 

[Densitys E-xperime'nt 

Materiaks and imtlkbods ,kere sioilar toih tl-C Llusd in tle. ,r ,iN c.pcruiHnt except %here othcr, di aial . 

v, lwc specified I hc u..tiJlar. L PS122. %%as ,o n iln rai.:d m1 on squar21 beds on,,t tierni, ei',alent to a, 

proxirnate 10.i0 . 40.()00 1I0 ) , I 5(I.lioO ali'! ?.0.ii.Ir pLint. hm \ omplick randonu,cd bltk d..: n 

consisting Of 5 diIni., 6 rcphcate, A, 'o ca.ch had all inald a,, MX!sJ I rcli,g' %e,rc arrill.ed that pIaill 

di idual t% me Plants %e e .Ar, .n r natiurjtr , crc cd :llsupport ,crc d %h, 1 , L'a aind di ll.io teir 

Ivrient parts DrN "eights of leac stcis.n. x. \%aI.ll i "'ckls,%, I" rc.rd i,toy ih,.r ,il h th numlll 'Cr ol 

plants. -xkdsand w.eds per plot and ,he lt0 Ncd dr, %cigqhtN. 

11-tSIJI.IS AND i)iSCI SION 

Growth Anllsi%Experiment 
Considerable difference, in ratterns 0f dr, nrmttCr aciumulatio arc ildlcatCd for t 'S122 and t PS31 

(Fig II Total dr "eight of LPS 122 continued to incrcase linearl,, at a ,miilar rate as that of ( V531 I Ill, in 
t 

crease continued until approxunatel% 120 da.,s after emerjence '. hen the experiment \%as conc- 'cd tvhicreas 

that for L'PS3 I le elled off at approximatel% 70 da.s (onsequentl, the total dr%%%eightof titS 122 pl-mt,,. 

at the final harv"t, a. nearl.as twice that of UtP31. 

UPS 122ISO-

100 

- -,eUPS 31
 
115
 
E 

i- 50 
j/
 

0 
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DAYS FROM EMFRGENCE 

Fig. i. Total plant dry weight of UPS31 and UPSI22 at airiou stages after seedling emerence. 
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Not surprisingl), the pattern of total dr) matter accumulation follows, approxiintel . that (f
cumulatise laf area dcelopmen: (Fig- 21. Increase in leaf area occurred a: a similar rate for both cultivars. 
Maximum leaf area of ca 40 di: for UPS31 -,as obtained at 78 days after emergence. The leaf area of 
UPSI 22 plants, ho%4eser, only began to level off at 85 days after emergence and there was no clear indication 
t-.at the maximum leaf area had been reached. 

UPS 122 

6-

st)Ps 3194,/ 

4 -

II-- - N 

2 

20 30 40 50 60 70 s0 90 100 

Days from 11r-isce 

Fig. 2. A~t'a e Ital area per plant of UPS3I and UPSi22 at variom stages after sedlin eawriet. 

Both cultiars ha'J similar reLmti,, growth rates, although higher ieeL %heremaintained over longer 
FencAJ for UPS31 ITab!e IiIThis can be largel, attributed to the higner net .,similation rates of UPS I plants
during the ,egetatise and earl) fl,%ering stages. Leaf area ratim of UPS31 Aer- slightl, smaller than in 
UPSI12 Thus, there nu%be ,cope for selecting planLs wi)th high phoro%,nthetic efficiencie, 

Tlxh I. Growth znzJisi. fu.tin at -.riots siae of Frownb for the UP33' and t'PSI22cudtir',Iof the winged bean. 
Days after Rellihe Net a.srsiia. Leal area 
emergenm growth rate tioe rate ratio 

I___gd2%__rn~'k (dTdmt 

UPS31 UPS122 UPS3I UPS 122 UiPS31 UPSi22 
2330 0.08 007 0.59 0.51 2 1.530-37 0 14 0.13 079 0.55 1.7 1.8 
37-43 0.12 o. 6 0.72 o'7 !.2 .5 
43.50 0.06 0.09 0.38 0.40 1.1 1.6 
5&64 006 0.07 0.38 041 09 1.5 
64-78 005 0.05 0.46 0.45 08 0.9 
78-85 - 0.02 - _
 
85-92 0.01 0.04 .-..
 
92-99 0.004 0.03 ....
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Figure 3 shoss that total seed drN %%eight per plai also accumulated differently in the t1,o t ,v". 

although the expected paraboic pattern vas obtained in each case UPS31 accumulated a more consistent and 

larger amount of miterial in its ,ceds. - he har%.-st index %a!uesi.seed dr, Aeight --total plant drN ' eight I. 

0 25 and ( 12 for LP' 31 and 14SI122 respectisel Tvhus.based on the second last -arest in each cas', 'cre 

UPS31 A,as able to parti Am more eific~entls its dr% matter into the economic parts, the seeds Hence. there is 

Moreoer. the maximum pdconsiderable .copc for ir -easing harsest mdex ,alues in %.ingedIvan plants 

yield per plant 4as ob:ai:'isi at SO dass for L S31 and at oer 100 days after emergence for Hl5i22. This 

pattern is similar to that ,,total plant dr, ,'eight. 

20 

3
3 
NUPS 31/5
 

011 

I I 

60 70 80 90 too 110 10 

Da%-s frfn Fzrrgncr 

Fig. 3. Tutal )ieId of dr) seed per 4lant of [ PS31 and t PI122 at %ariou %iagesafter seed emergencr. 

more com;,tent aCrage :num!r of l'j-,s and sceds 13.. ,i:d 77 7 compared,PS3I had a larger, and 
with 5.5 and 48 5 for I PS122 rCs',ct'cL C [he data ,uoeest, that.imnilar to nare other crop plains,. the 

mng high %cld', *\hltgh b"oth had a ,imilar nulber
number of ,evds i,an mI'irtant characi:ristic predi-, 

t :Lc1,,tri butIIon I,,adjacent IlasC, to the acelmc fruit, ft'run .I'.,, 

fdr, mattcr in nearb, p4', ,,asmore direct In1I VS-',, h%ras the lecer. larger p'x!s of I IS 122 
of potential fruiting sitc,. LP31 ,t 
cumulation 
must delpnd (in the It(:o'h nihthet actis,,iDof a larger numte,r .fm-orc rcmtc leaes for pId f;llig 

!ja, 511 .mnd at 'O lo i0 d.,- hor I PSI22numberA,1 ,Cod, %kas-cs.ardcd it",ii !, I 
oc a logcr j,..riWt.edof I Sl-122 ,eed icnrded toapl-rtach 

Inc m1.a1X.muInIII) 
B'cau,,e t PS122 continCd filling its Ceds the 

,
, to ,hatter at ml'at Urlt\, boseser, mat later har%et The greater tendcrc for I PI 122 dAWthat of I il,31I 
t: ,eod da!ahase contributed to thc relati l, small NI,ed ]heI A .dl pit,, -i 4, hos1 that. atlater 

of both culi, ars smlila PS1 .. er. achlesC, this in. ,l'rt"r gross mg ixri( i theih . s~charcsts. the e]Cld 

larger nurnber of suedls oniPS 'I plant,, mire than c ,orninratcdfor their ,nalier 1il ,ed vCCLeght of 21 Ig.
 

Tile 100 -eed ssciht of L PS122 was 27 9g 

*rhe uctual incrca,c in length and drN scwght of main stems continued until 'iIand IO) da.,, fur L P.31 

4j Thus. in both cultiars., cgciatie growthand iPSI122 respectiel.. similar to that in p id dr. %%eight& g.. 
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Fig. 4. Total weight of pod%per plant (if IPS31 and .PS122 at tarious tagts after seedling emergence. 
co,.mited with that of the economic portion up to the time of fxil maturity. There was adifference, however. 
in the deel'pmcnt of side branch,, bet% con UPS31 and t'lP.S 122. The number of side branches in the former 
leelled off at 4.approximate., 5) dix,, after emergence v.hereas the average number in the latter was 2 side 
branches until 71 da%,xafter x,,hich time ii increascd to about 5 side branches iFig. 51. This delay in the 
deselopment of side hranche,, in L PS 22 ,na, be important in extending the period of xixi development. On 
the other hand. itmax' compete ".ith xx filling fo r a,.ailable assimilates. 

From thee preliminar, data. it ma, be suggested that the ideal winged bean plant may have the follow. 
ing characteristics of earl% maturit, %,ith a more compre,,sed flowcring period: a large numtr of relativcl. 
small pixs: dwarf, bush-typc plant ,lthperhars 4 to 0 side branche-,, robust stems and high harvest index. 

Densit. Experiment 
Table 2shows tha! density IV (ca 150.()00 plant,,,hai gae the greatest production of total, abose-ground 

plant dry weight as well as the highest yield of seed. The spacing:, used for density IV 2.cm x 2.cml were 
similar to thocy used in traditional cultiation of winged bean in the Papua New Guinea highlands. iKhan. 
B~ohn and Stephenson 19771. Plots at this dc.rst, pro.luced a dense, closed canopy,. The main difficulty in 
achieving this. hoveve v.as that of providing trellises strong enough to support the mas of plant material. 

Although seed pr( uced in thes,c plots ident. IVi was greater than that at the highest density (ca
360.000 plant,-hai, the .eight of rx1d ,,all material %,asactually less Pod number at densities I to V wvere 
44.1. 1125. 101.0. 157.j and 178.04 respectiely. Thu,,. competition may hasc been insufficient to greatly 
restrict rxxt set at the highest denitt but. during ,ed deelopment. it must lhasc been intense enough to 
restrict eed filling. 

Seed number at densities I to V 'ere 326 8. 766 5. 9615.8. 111.8 and 1381.2 respectivel,,. The cor
responding seed siies (100 seed dry ,eights 'ere 25. 1 g. 28. 1g. 26.6g and 27.5g. Thus the loer seed yields at 
the highest densit. were presumabl, the result of competition which induced sed abortion. Competition dur
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ing wed fI!ling as concquentl, less at dt:!-t V than at denito IV %here tie larger number of sCed ,eI es 
seed 'tir 

perienced competition for assimilation during seed filing. Again, the number of seeds rather than tile 

was more important in determining s jeld. 

Fhe optinlumn planting denlsilty using equidistant spacin-gs in appro\unutl\na tl .IM)(t pLantha In prac 

tice. hos ,e\er. it isdifficult to pro%ide adequate supfxprt for plants so%%n on the ,quare pattern. Fhe optiritln 

dc ,sit. for plants gross n on ridges need to be determined. [)ensit. e\periments s,ith rectangular spacings are 

no%, being carried out at the t nisersity of Papua New, Guinea. 
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Da.s from Fnetrgencr 

Figure 5. Number of side branches per plant of U'PS31 and I'PS122 at sariou stages aftr w ling emffgenct. 
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ra~bh 2. ]he dr. Aritht% oil %arious plant parts and litittal abh4Ir gruund plant dr% Atitht il 
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Winged Bean Investigatiors at NiffTAL: Observational Garden 

Rhizobium Strain Testing and Response Across a Liming Gradient 

Mr Paul WI m:er.Dr A-in,leto Gu',arra and Dr Karl St(Aingc'rl 

Three areas of research b.% hean zreported. 'moplantings of the wingedthe NirA 1. Projci cunctmring thre %invc-d 
been wire made, f,'st 12 nd ten 37 zd itionzl ncre .id .ICO seed neighb, pod number, podli,-s compzred foi: ,c-
length, shelling percentage -nd pertent nitrogen in the igretn puds. Nields sarivd from 17 grams to 420 g.of dri-d seeds per
plant. [he weight of 100 setds v-rfid from 21.9 g. lo 45.6 g.Pod lngth iaried from 10 cn.to 31 cma.The nitrogen content 
of green edible pods varied from 3.11 "1 to 5.49"*. Pod numbr tarit-d from 6pods t. I rods per plant. Shelling percen
tage %ari-dfrom 42% to 6 The outstanding 'arieti-s under Pa-ia. 1tio:. re aIon? podded slection from1%. ianzii ccn 
the Philippines and MARlDI from Mala.xia. 

six covspea-t.pe Rhi:obiwm stLains ti.re ,re'Mned for ef1 %%in ed bean Fiji). There "jere noclittss on ITplI tia 

signilican: ditllrences hoi.cen the 4est ff-ctile
strains. Nodule m.,as Lnd acetlene reduction viere significzn.h correlated 
%tilh roduction.shoot dN matter 

\%inged bean seh-ction 1014 lhogorl, izas grovin on a cantinuous function design lime gradient. 7he ,oil pit levels 
taried from 4.6 to 6.8 acro,,s the gradient. %%inted bean shoolmass increased tIiofold bottetn pit 4.7 and 5.5. There %ere 
no Lfrtl!er incre-s-after pit 5.5. Nitrogen percentage in the tssus shoiled a similar trend %Zr)ingfrom 3.25% at pit 4.7 
to 4.03'- zt pil 6.2. 

Nodule mas, and acrlitnr reduction aclititie lidtnce irdicate- that theere high at loss pit letv'. ,;nged bean is 
4" 
sena'tIe Al + + in soil o!lutlon, but that it does not hate a high calci-um requirement. 

INTIIOIUCIION 

inged Iean l~ophoarpu% 
have been pursued from three different aspects r,order toesaluate the nitrogenfixation potential of this 
legume 

The first approach %,as to establish an obser ational ga.rden inorder toldetermine the range in mor 

Studies of the %% t'traitf;zoh )hUat tie L niI ersitN of Havsaii NirrAL Project 

philog. and prerf( rmance ecunrite red iii the specics: particularl %,ith respect to x. ield and nitrogen con. 
tenl
 

SeconldI. a number of Ruizohium strain., %,,.re ICttCd oil the %%ined 'calnto deternie their potential 
,for increasinig N fixation through the use of u rior Rlwohnim! ,tratrs 

EImas I197o) estjhlishcd that the sInecd Iearn aodiflated Cifectisll h ri/tolia fror tie hot arid h 
('17 n. a Rhizohtim corpidered to be a representatis e ot IIhe c, ipea rnscellan , 

Ikrail (1977) dernonstratcu that s hen the ,riged an ,sa, inttlat[CL s ith Isolates from other htrt 
legumtes, there %as a s\ide range in relatlse s,,rnhiotic etffectischiess as,,iiated silth different Isolates Host 
genera pros dinfg isolate, sshich formed the lt1thl :ffcctixc ,s's.",aorlts Included Psophocarpus. lahlah. 
('aop iornutn and Idictto i(II 75oi. Host lgnumes ,sN'4.tcd s,,ith tie least effecti e i'olates icltuded: 
Pta eoh anirularis iaiukI. 11,t tuiuala is pe i.-lrahis hs/)(Zl'a Ipeanti. D'estn itmnI tii1trt 
it'e'rophyllM? arid .' MUarI:,a saml r podirtoIkeA 

The objectie of this inis stliglior isto establish an etfec:le Rihtzohlin .train to te ted in chaacleri 
ing diurnal change,, i nitro geise actlliioth11 ninged tva ii. 

the third aspect stutdied ssa,,s s iced bear Io hiC ot. aii acid high alurilnurn Soil. since inthc rcsiesonse of 
man, areas are se.\ihcrcd and are consequenil:l. quite ac;d. Thee so,,ls are alsoof ihe tropics the soil, highl. 
characterried h deficient lcsels of base,, espxctall. calciitir arJ toxic le el,of alurinum. iiangane.c or 
both iMunlns. 19761. Alumirnur toxicit, ftrther affect, plant gros Inh% reducing the uptake anl ransl,,ca. 

IResearcI Peronnel at NifiTAl. (A program to advance Nitrogen Fixation by Tropical Agricultural Legumes), 
Unlversity of Hawaii. PAL&. Hawaii, U.S.A. 
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tion of calcium anti phtiphorus iMunn,. 19771. Fle asadlahilt of inol,.leurn i,depressed in icid ,oill, 

iRu s ll. 19731. 
there is no one s m+ures allof th'ese factor,, hut Soil pit can giac Lseflul indc\ ittm ;h'ch ,iLcurjtl% u 

the soil nlinerafog is kno%, n. 

F-ox and Munts 09771 tested a i or a l tie range of both.teni-ralt and tro!pical legumesl "Iradlitnll 
4.75 to 7.1 oIa Noil high in n " Ihe\ found that ho h grtl, shossd rc.t dise('it, intheir rcslsuvnc I" 
liming. Some of tileleFu es ided four or ntorc timesas niiich at p11,(, I comip.red ItopI 4 7<5 I 'j 

(ae'fla IhriWc(Wi'phd,. .M1cditao saut a and /'l ti Iul'ariw S it l,ls ;Nv'ra, d.olds ( )ther lepinies suh aIt, 
I II1 unldllt} l.)I and |ratl h,po ea'a Ireanut! displa%ed \I Itercpons i',t) IIic it less lhinipeI ..

O% and attained 90111,ma itun wld at pi1 5 I to 3 

An e\itIIlent "Inillrit the o1ne. CoteLlJItd 1b"O d N ,IS,conductd on i lh . \ "I-t .Lid %in I ilI 

oilMa . tdIterni(tic lime responses ot scseral trolpical l . iiins t%(V 'oilIt, h vraI tiltilt,, 0 hi 

llteralog If the Noil at the e'peicniital Site is dtitated h\ alutitIIIiin anid In omiacs It lh, IOf 

dc'tendent e ichagLe c.aIt\itand it'ers frot the s tiL Icplo,,d h I'\ alt. MItiil, InIthat t 'schtlli' 
ties U, the unltIeIldd sil 1 4 01 are prdoi.intl, .ctptd ls A I ' "" MthI of the" flhIiItilll ill011 pl u 

precipitated Il hdrox, alumtiinuit coniplees. I id.ale aitd Nelson. I9m itatout pit 5 " Ilhu,, Itung the 

.2 ,,h.iittld . and turihier resipnses ito,Ai. to p1 miniie .Al . . toxicit ciCt limiin \kould then reflect 
incre3sd a\ailahilit of nutriei, Such as calCiLI. ntae.cstnIl or phosphorus 

MATERIALS AND MET1lODS 

Obseriational Garden 
l\o plantinys of winged bean "ecre made ott trellises in an experimental garden at Paia. Maul. Ila,, an 

iT\ pic Hlaplustoll. I(0m. lesatoni. Tile firm plarting iMarch 14. 19771. conristed of t\%clxc accessions from 
Ma ague. Puerto Rico. Ile se,.,,nd planting iiJul% 15. 19771. consisted of 37 accesiors frorn atllns soLrce, 
including some of the same lines from luerto RiCO lkcaus the w.eds %crc er\ united. onl%tmto plant,, lper 
line or saritct +scrc gross il. usini one trellis per pair of plants [ he" trellises %%ere 4 nt high atnd %,%ere spaced 
(inc meter apart , etic'ntrated sulfuric acid prior to planting liuiLd Iu0iiIlantI lie seeds \ere warified %ithc 
tf IRwhobthwm strain 1..\ 223 %,1,, tlie seeds at planti g I plants xcrc spra\ cd \kiih carbarl itpoured otl le 
scticide cx o s, control Noctuid rose beetl e. tug data v,erir ecks it) [he follox cre recorded: IIIsced \ ield: 12I
 
lO(I sxclgltt. 131 14) l'Ktllength: 151 shelling percentage: and ItM tle titroi!nIl
seed nunller of podls harsetcd 
content oif the green ros It addition. rld distribution at cacti meter se. trellts %%ent of !he as recorded fIor 
plani, in the fir,t le nitrolen .inilasax %,as,donc h%Kjeldahl digestion follo,,cd b\ dcernitatitorplanting. 
of Nil, b\ ainautomatic N anal, icr 

Rhizobium Stmin Trit] 
Iif'phwiarpXu% itelrato.io!ohris II pt I. [jil ceds %%ere Surface steri,'ed and 'carificd incotncenitrated 

,'ulftrtc acid and then germirated oltt 1(% agar. it cacti \c,,sellhrce sceds \%ere plirtteu and later ttinned to 

[.Collard jar' x 111a ere siig %t.r I,, Icottilri x ick I ill7 5llcc %, Ile \% prepared rlicult Inildtltlil. arid 
cent. I T1) liIlrtroll h3 lirtlt Il1)711 ,tilutiit ll .ewd 0 4 rength IdjuListed it) o;7 nt l)ln \k as st plln.3 ach 
leonard jar unit %%as xrapped in bros i paper and autoclaed at 121 2( for !5 hours. Strains xxcre obtained 
front the Nifi AI culture collection i thable I i and cultured in%cast c\iract ritarnitol minc.ral broth aYMI fair 
four d t;s 

Table 1. lzot strzln timtcd. 

Strain Original Host Area
 
TAL 169 11gna unguiculata Nigeria
 
TAL 281 Desmodium canam Hawaii
 
TAL 303 Vigna unguiculata Philippines
 
TAL 309CB 756 Dolichos afncanus Australia
 
TAL 420 Vigna radiata Malaysia
 
UMKL 82 Pnchyrrh,:us tuhemsus Mata)sia
 



Ilt li'c ,,,j . I I ll I I 99 

tHim Igurmes %,cre mrrtritled after one wcck utirrg I 0 Irn of cIoud% hroth 1,,t the Frium Il ohN :recd
o\.er 113 daril od. reffflling the numeniit solutiorn reterir , as needed 

.'I srll cd bnt s c ,,. oie%,1, harwled Irne .h11e hOwol Itill I ho nhootn fere tll ied to Cons 
lai Iol ,Inre: ,rid Ite rntils -. rt incuat ed I1 II)11,,ct letie for! liitr rlifter h; cIMhkit t riticl i 

,i , T L,etuiredI\ .p, cholm.boh r,!jph ii ar-.f% ),15 Idh nclIIiLlxl t lol.ete. theln,l r ratLed frotitl f'epi,,.'l 

hL rool. couillted and oxen drieLd
 

lime (uradii.nt Irial 
A iteiL rad It ,,is -N"tJ l'iht:d on1 ,i IIuti~,li I riop.)hiiiti I I(I t'erti . ir nl I'll ' ,Uiik i r:, i . 111 ittiiio 


IInctint II lauler. IhF, N ad, J It)'I ' I \
Ii 1 7 i Irfm p11 4 it ittimtci.iId oIi toIr- S, 17 S tions hi t 
pILi, I - S hIMIN'!oIIIITe ha Ilaa.!l trtllier ... sN,applied Ih),hiiiii.ite jvNstlLe etlteilci iof ). K. S. /it. or 
Mou I tinle ,radiiis \ere eCI.t"zhuhtd 'Ne r.iteb,i I htou hi .k . pro% dii; tour ril[ C .Illt 1111,lld Id'lxu1 "i, i'ere 
prot( Iiin lt)\r .i .r - , thecr,ILhnL'itN altr N rt l I, l i') , f itlhra Iit l dtrlxatet ill.L'vLitihI 


S lcd,ofl %, c!l tx'atII 'e ti':CIlIoil 
 114 1rilIM )Ir .Sijlin . Ilii'iri t trltted itsectlh Iri . N, ontaiti v 
crinuilite. m iiaIIated f I \1utiI i R'h:'/i,,m ,irai 12.1% t cd Iek .,:d ,(tilep. 'itid Ihen Ira lr'l.iitd to the 

tIeld '17d t' I ; tnilr I I J' ( I)-Iec" rm N %t NiluIN lLd it ec h It k %i .I 
et erncqcntr :m SeI I p,1tI 

Plint Np.cifnll IS % a , .i IhL' fit u uI th ell ri.l M id ' i rucilll! L'teI CII i {ll %%,lllt:Llti'CIed ,11a! ,djtOeI ite 
ro Nof t hLfr Lrail ltqUcin 

\ier tell \ Cek. it cro\ i.h thw pl'ittt l it three reph.l'u lt ., %kcr h.jr\t' tcd lor df ItiIci r pril lion .lntl]
tlt 'li e ILllt ere" reduLti11k 11011lt t. I !id Il ll"te \\ecwhlt ck rc deterittnted at t\n. m Lcr ittrecniI1 f"' 
plillN r ",rrlptIL ,tfiittI llt lrh . N
 

% Ili'l'l Ill 11th L 1.1~I0l[)' ,tldJ ,1 . I\ IctIcL reductionl Of IL ACkIl HII., ,1,
I ' -,ll ,tA1110 iMll , \CC,t lhhat|}.,1tcr i the ii edcint%.5II[, eian Ierri*Re td i d 

Since Nriand.ird attak 'i% f \artirrce pridthite aretilt apptiprime tiir Itic' CltitiiNl tUFItcIoti design.~i 
the rL'.t"N .%ere erai plitred ittii'ut error ettimt tes 

RFtl>Is. ANID DII( I SSION 

()bservational Garden
 
1 IeL'd, Ilt tr, Need %%ere LeCle 
 OL 


pltatttti hr thtirs.e \fariiect illilrllrir ti voth l iijtrtON i lhll' 2 & 31
 
I hL dlftcreice itt %.cld %%iN mai, due i thL'r erttcrrl lnlr, ot tNi, at thle frt pIlatin: 0'3 r .kb -,r
 

rrlll\ ItIViLer ib\ ,abotit t e first pqltilw comirired It) (lire scond 

pintl orup,trc it) 3t) -l-, cr plant at tILe ', tond Ltllr 
()i thlie awerae . Ifie vero th lRrii fii rfite ti r stIplinirn \\.s hiiL'r T' rttIl I h I hlr ' *.lc,ite d planting ieco 

mtiitlti Ili,ti l)iitcr vri thi t ril I -Lr'fIIIrttd,l rC rfll r id.] he retC r.11111 ce % 
.at"ICLItt, hIstN tIt lreNtiL tif Il t Ih th tlitt Ie hgh } ieldirt ,lcNIt icitNli I tlL .3j %crc I-tp[utl, rLir eee'cedd
 
'lrt tistro t Mll.ifNil tird lhle, Itlllipptile, I he" I'tillippl m .,r't\ hAdIolit jxkk
h , %hille thL %ari-t\ trot
 
Mala,!, ta had shiirter lxxf , hlut inore [ k , [.rIN ltll
 

llte 'A,.IiLd bean N,'lec "A.phirCid at N I'I ,\1MirigeN itt bth tn ip)ctlt. 13 , tohli\cd \tide 

M38 g of dr% stcd [Icr 2 plaiari l indmorphohlgcal t% N. indi.m.ti! a broad gLtteti''l dl erit\
 

lable 2. Std ild. rutn pod niiri,tn ,nrltllr and %idd fonrpifnfr% i Ihc Nifri A1 Ain.:j-d bran ftt-Ihctifn. 

Strain or SItd 100 St.d lal Pid Pod ShrIling (Frrn Pod 
( ulilar' I idd' t,ight lIar~rrtrd: l.n''h Srd- Pod ilrog.rn 

%[Ito II ;44 31I 211 17 7 49 7 4 59 
'1Wi 12 555 307 152 IX 5 41 7 4 72 
\ 14 2 448 3 13 3r,11 4t) 7 4 34

MlII 2 427 
 419 132 17 1 41 387 

% Ofl2 II 385 31 n 127 20 5 29 1 3.11 
\k ll9 4 39 27 n 120 197 533 -
li I9 9 .118 3.5.3 129 17 45 0n 4.78 

http:ilrog.rn
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Tabk . CLontlinued 

Sttd 100 Seed Total Pod Pod sbeun Green Pod 
Ta Weight Hi'ed koglh SeeditPod Nitrogto 

No cm _ _ 

WB5I 26.4 25 8 132 11 2 44/ 

"'B8 I 114 26I o2 13 3 43.1 
llO-3 , 104 82 178 - 4 In 

WB721bi 40 21 9 34 100 44.8 -

Dite p!l-mte. Mud 14. 1977. 
1per trecs C! toopi.

3Tboe,ttrez. un'e c.i'.E,%-I from Dr. Fr-mill! W. NMzrttx .MZguez Iaskte of TropkuI Agrkvkct, Miyag Pwrto Ck% 
thrv; Dy. Stktm~ A~rd. Rivct Syivem lLtrte - Exxt Wtsl Ce,~ei, ftook~iz 1tasi 

Table 3. Sed )i!d, )ild copoents and Creen pod rftrogtv Content of NIITAL inged bean cofledion'. 

SU1 szo P06s2 Pod LaIEI Q_=. P04 %W±j nsa 

MIAR)i MAI k.llA k l3 

IRRI F11l1 jl%(I. 

I 4 1i ) ,( WIR 

I-

441 
;'2 

1',1V0 

I1 

'AlV'41 

. )'1 
2! 

414 
',4 

4 
4, 
4 21 

V.%ul 9i44 I 74 I 424 

I4D l. S 

AW4 'o 

9 90 
7
* 

I 
Is 

J7 
0,. 

414 
A437 

liIl Ic 371 7 M i1 441 4 

SB.14 So2 410 3 21 S? 7 46&? 

Auto3I9 .1W l8 )2 5? il 471 

I II H0T0 39 350 63 195 34 414 

F 1 27 37 36 .10 S42 174 

%4111611 I't l42 101 It , 1 191 

( IUI4 iXI%!SIA I47 439 49 24 530 4-

NhBI94 2 410 49 19 57! 4 21 
1 
IT 1 4 A) Ih 4IA 4 

'I I 19 336 34 30 I3 43U 

Wall 4 17 9.,9 49 210 477 14 

k 1'%71 170 373S 35 19 SO04 -

%hB1211 157 142 36 22 SA9 19! 

%4842( IMBU 15? 334 37 24 403 -

%W11 ISO 45 5 ?2 23 55 2 4 $ 

,%H.2w 14 34 I 31 lb 5)33 So 

'A873 139 141 40 It 49 ? 409 

ITA i
T r4' WI 41 ! 23 2 5? 3 441 

1 Is31 10! .237 is 10 S94 

N4as 1 99 239 31 14 311 4 W 

I P 1! 97 M47 2 I ,20 -

%87 1 W .23 36 II 13 31 347 

V .21 4 94 370 42 2) 496 465 

LP47 92 277 3 16 395 -

00 A 
L.PS99 

h 9 
to 

, 54 

310 
23 
27 

20 
11 

477 
3235 

46 
-

I PS44'4 25 27 Is 510 -

A.~ 7, 24 4 11 Sig1 478 

(1~ 71 N9 31 I 5z22 1 

I P% Is 6) 27'1 !41237

%.20 7 47 3.1 1! 19 '44 

V.8314 123 14 16II44 2 

2 
PIrrE'ff x (I~13bt~P" Irrm 

The %~eight of 100 j--cd% sarie.d froin 21.9 g- iWB7 2Ai to 45.n g iWhilippine. MIFS,. IT'hl 31. For the 
varieies common to both planting,, wed sNeight %asslightls lovker at the first planting 32 g /10) seeds) ihail 

at the scolnd planting 136 g/100 s edsi. Shelling percentage was also higher in the second planting i54%1 than 
the firmt planting ?44%) the length of poids ;aried fromin 10 0 ciii PVS31. W117 2li to 31 I cm Inhilippille' 

MFSt Pod length did not appear to be affected h%planting date. It selis that olire ,.getation during the 
,first planting resulted in more pLu per plant. hut this \ as corn nsatedlh\ lighter seed %eights and Ioser 

shelling percentage%. 
The nitrogen content of the green edible pods varied from 3.11 % IWB 12-1 ii to 5.49% IMARDI 



Malaystai. It scems that the nitrogen content of the g.een pods was not greatly influenced by the planting 
date. Howeer. it is interesting to note that the high yielding MARDI.Malaysia %ariet) also contained %cry 
high nitrogen in the green xds. More than 70% of the pods of varieties WB161 I, WBI 12. W3IO-3 and 
WBT7.2ibi "ere situatd on the lower two meters of the trellis iTable 41. By contrast, varieties WB8 I and 
W1119.9 formed the most of the pxds at the topmos: section of the trellis. It seems desirable to have high 
,ielding ,arieties v;ith podi distributed at a height from I to 2 meters for ease of harvesting. 

It was obser'.ed that ,ariet, Tpt.I iFDA. 19141 from Fiji was unique in that the reproductive sink is of 
such strength that the leaes became chloroic during ixxl filling, whereas the leases of all the other varieties 
remained green during rxid filing. A lso. WB7-20i UPS 31i produced pods %%hich rapidl, photobleached. and 

IWH7-2WAp had reddish pods. WB2.1 and 12-A iTpt-31 showed less %egetative vigor than did 
WBI2 1 Of the t~ree ,elections from the WBil2 series. WBi2.1 produced the most seed weight. 

I dir 4. VtrtrnIa!C dkiriuli.in (if pod% atuns: the trlLis hdght.i 

Strain or Pod distiribulitn ifi alont the Irelli liM)
 
(ulliuar I 3 4
 

\i3 I 8 21 23 39 
1I1t,, 42 12II 30 16 

\.11l512 31 1924 26 
.W 4 10 2844 15 

Vf.1 2 55 20 17 8 
V.112 11 38 21 22 20 
V,1119 4 27 2319 31 
Wi199 24 717 52 
V,115 1 24 19 33 24 
"x I1 - 8 17 75 
V1110 3 67 8 25 
V 11721111 1W 

II)atr planted: March 14. 1977. 

Rhizobium Strain Trial 
No single I?hi.-ohnm %trainprosed to be markedly superior for winged bean (rable 51. although most of 

the strains were ,ignificanltl. better than the uninoculated control. This confirms the usual experience thai 
there is limited strain spcifcit, .ociated ith the promiiuous tropical legume,s.and the coy pea miscellan, 
reniats i,.-cellaneoUS 

Certain trends, hovle er, ma. he detected. Total nodule weight was better correlated with shoo,)t dr, mat
ter productionFigure 11 than was the specific actisit% of root nodules i[able 0). Specific activity was 
negati ,el, correlated thili total nodlule %%eight per plant. 

Alo there Is some Indication that aerage nodule se was correlated wllh shoo)t dr, rater production. 
Large ,pherical nodulCs w,ould he c\pecied to hasc a proportioiatelk greater hacterixla l/one than smaller 
nodiules 

fable 5. Performance of -,i% Rh:,,hium ,trains un ,in, d bean in %,terilrculture., 

Shoi l)ri Nodule I)r% .'erage )r Acoevlrne Reduction 

Rhimohium Sirain 
%eiight 

iL. per jarl 
1. ui 'ht 

(m. per jar) 
Nodulh No. 

Ipcr jar) 
. eig'ht per 

Nodule Ini .) 
(uMl per Ilourl 

P.r Plant Per mg. N -.,le 

t n ,,.utl.h.d l 1-.4s I" I I 1 II M 
I-l\ 
I -

I " 
4,11 

14 

IX 
IIIII 

1Iss 
It 

401 4 7 
14 7 

114 
1) I ; 

mII 
-IA2 
I 

21 
,2s 

,
7 4 7.l 

I 
4; 

4 5 
?75 

I 1
7ii 7iil 

00l19 
, 

I l o ''7" lar, '' S S ZI S 1) 1i 1 
I \1 ,)( Ii r,' 17 74i 42 55 21I MW1l9 

AItcrae (itfthree replicate L.oimnird jar%. ii. plant%per jar. 
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N Jule mass %%.is more sigLniIC.tII|% cO.l to shto)ot s%%,leht th 1 \1 s.Its Ielw reidutI.'on NodulereIat, 
number las a mieastire of strain infectimtyi was not well correlated with shoot wight productimcn Acetlene 
reduction \,ltics %%ere |atier ki, I his 171.1' inhtfLerent i short termfl es |rIntretlts of thil', kind silice tile 

niItrogen coicn Of 5rced is hiN0 the Initial s',edlirtsliSS i s,,o\%Il .eanNe'ds AInd ti\t rel\IIN 

libhl t. ( .rrt li-iin %%lith vLi,-ihl oi "ingtd tan.oi %%nihitlicprrimtLtrh Owat 

r %.lu. 

"Slguificirt at 95..
 
"'Si.-niflcant at 9901.
 

Mkrain 1197-1. Mien %orkini! %%lilt num[ikiii ckiS a tv iolat. Ifound not)respktse to tII filhe 

field es en tholigh hechad documented that certain strains were N)th highlN effectise on the host and highI% 
cotupet~litise JL.iinst thetr rhuiobi I is doeis not mean thiat grossmi responses to rhioha iliikiilationit fitle 
ss nved hbean irc troti f'~isihle,r.'It iliiss s d~s imiK'ite t.u ItIJIIt r0sponses ti itikii:l.iti(m cu l bees 

js.CIed iit1r%. sshre .ii t I)IAf theLrraitie rhi/(ihmi~ por ti i the il ..rc rclatisels ineffctisc id N .a %crs 

la1.ve In -' wt +~ilIjIII Itn .'hl cftectise ,itil.'ar.i conI"'l I?/ r,l:,dnjm is applied Sich rre ikl[ ti 

tX liettle site spe:Cific. jiird 'o;ipicieiils it is 11i1IsNrssibl? ru1ikC ,i netrer,il Stateinetir oLirniti thre reel hir 

rntiitliiiir oil ssiiigecd tbear Ckltiss Wfi ~i./ri' straliti fir ssiiee'd Iscmn. hut \1iti \l%% usrefL. 
,prestitll r +coiirItid,e u, ,s itcth \iiu h ir.il ( t Ij ftllh. r hsll I h en rcscl it, I crIt'lirali\m llt. illific 

tie. ard CteCtiog c heri itu ritic (it taidi'iins 

It 'It I tuIsm etr CLI ,it a sil"iticant it ii in ICll i.tIllik l Ill1Illi l t pic.iIbe i h resl isiItl ,ilit k l be t 

in tnll distribtion avemt for l e\hIls Nil'h AI. %ir itic it crc as re",isitur% lild h hmin stramiN ound lt' 

efectsl c s Ili.l benll lamd 4ttierL ilp,,.' nisll l h ft l Al,oilln f hLl c and %%Ill selconit subitssioitiso str'lns .ie Ni' 
collectioti 

Litme (.ridivnt Irial 
Ich u tter li cl.Of s ,i1bea iop te!rtusth itcreased as, fil increased trou 4 7 t 5. ,tre hai I Itls 

itr, eas %.ItiseIIel correlated ith finl it0 9)711 Itis resi.nst: nial in ile il parts the creasi Iir ias 

t hie.lhu lcstk If stilI n ci iticree S Ot profirtti ito that increcase Ill.'i"ric F,ihii Iiseser. the Out 

Ii r n trui e.T.cu isI ,i l thelt %ttl] ie primaril\ to tire direct effects oinitd, tNt elslth IncreaIsed ,Lc t limin 
Oil plati iuis th aurijtN~Ithihioi.11. 

I hIfl %%AN\lf ts 10i ili 5 Not - IS hisCrenl()o reSpnsIFC 'Itor\ I sh"'Ir CIh'Li t Ixnee as t 
ahfonial i nd itnir. d Iti phi lhiel the datl' 

Nitrogen pcrcentave il [the shlits varied tront 3 .itit 14 7 031 at I ro2 iagin niritg tuel4 
p i5 87 data IIIIt I iiti icd ,unti as e'lci c i,,otrl[f 2 i_ad ier t fcl ten trend ftet r 

Althru h ir results ,ere cintiilIllded hi\ alittm. effect on Ille lrI s Iif inerl nItrog,en In tie oil. it 

tilt,,sn I its llfc~ isc it e I %I,,. a thents clear ta ' it tIr l seatll Itll ert. Iki.\ie ll r to Ichiere ti ti it Ic doubling 

pit 4 5. l. in range 5 2 to 5 ,iretns ugedof eld IetsLsei. and %lit lieart intit.rn s tilte 11 i * \ kl 

bean restinule AI did hutI require hightI lesl of,(a in]t ile soil oIili 

tion for teumis uriis tit I he re 55.15 prihabl%a rcspqitise ito tire relet~c tif niinerd titii froir the organic 

matter - specuiall% Ittll ti seellirt ae betiire Siiio+sIs %%I, fjls tfeCtise 
Witncedl beani Iruised caplehl Wfeftctise NiirhihIN~is at hiss%nil leses Niktlilsergli %%,is near tiaitiii 

at p It4 8 dtcreased CLI is+r the 4%lilt t mi \treahis 

it) reduced ]CLeIS0! aCiI% buttil l 

,tid ralrk I',4,'.tn t l i , ,I! .rang t,uhs 1lncar regresirt cuck 
faclent of -Ai Iltis itniiimbte'lst refeteid the itcreiit upl%i iiruleen froth ii iornic 

matter as fill itucreased il ig ici 
Acets ltie reduclin prla alsas high at let ri04 about fi 1 0 tiltttt1A) serv the Si antIpaed x 

contrast toiloih urids 5lt5, ic a cd tII 51 h 

Sciic acetcl c rcdutici;ndactislit ncreaed %sllt increases of soil 1ph1 upI)to about p)I o 1. tlcC 

CfiItrn .iIt c isser r Ih ll lille eticitlic' tbdu t reducledg s[inuis hat iiir oullc t Igh, tisIncrease Itl u(tr illla, 
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1 "" tioxcit%ailtor irlcrc-wd (a ailhhilit% or nearly inhibition of noIulaion b% high soil nitro
gen keel, folhtied h, nirog.n sre,,, after t"hplints tecan%, Lrger. or a cWm, atlon of th",c factor. 

The high lexels of s.rhiotic Fr:rrance at homs pl indicates that both Rhi:ohijrn strain and A+inged
bean ,ariot, are %%ell idapted to the:se soils tin+eser there is inindication that nnneral nitrogen in !the eed. 
lin1 ,lage.al iniproc, ' reducing nh'ogenl fixation at later stages' of gromlth%ICI% IthlutlI seroul 

iilt. mn1tl',l , .r .k 

1iIrll11CC ti!i:r.kLc hi a ihihr \I 1iiin. 


Ili'', citi . Iti+r ii! l:.. ' hr'. 'i,cdIt ttoii':".,,I,i)JPis ttor d i nw.,t 
I !'C I hri. iinL ixi[rl +ion .. miit p , il 't.ill li'.i',tir h. ii 


ll+Iti'rail..c I \odiiiu'd~ P'.ii il i . iJil 
 in wd w rc L li l ,,rk'.ill f, iCiilm td Ili
 
dJL'IH111 .+' 01": %%.Ui':d t' ,m hiohl., t m,l,
1,tt.'it.1 o!t ',a11 u,+thrcd 

1able 7. Ptform2nce of "ingtd bean ic,10141 at diffrcnr pll le'ivs. hariLsUd 10 Avvk%aftrr tranplanting. ai'rage of 
ihrev rptlicalioos. 

I)iantt Shoiii I)r'% NodIlt. r Acct'.lene R-duction 10M hr) 
\h,-- %% N il % iehl p+rt iihl ptr \\ 
HIl! %Ulil \lrhtr 'shilO% Plant Pt.r Plant P.r - Nodulep11 

I' ? 4 71 r,. 
26 
 7riX 1, 21 0I 
4 4 N7 73 3 i4 

,41 
 821 21,5 2 .1 
4t, 4,9 91 3.25 
Iri 801 24.7 30.9 
,,S5 19 121 3.67 
IS 640 20.8 32.6 
.,1t 
 5.5 133 4.01
 
1101 
 594 25.0 41.1 

t 12 5.87 101 4.26 
21 494 22.8 44.3 

1-, 14 n.20 135 4.03 
d1 
 317 10.5 33.3 
1 If, o43 137 3.97 
,I, 
 259 8.9 36.4 
tr,I's 680 128 3.85 
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Rhizobia inTropical Legumes: Inoculation 
of Psophocarpustetragonolobus (L.) D.C. 

.4hmrad jkram iland It J llrouktzorn-

P. tetrgonoobas isan extremely proriscuus legume cz;ie of forming ef tclie s)mbioc assdatiow withrhizobla from a wide rAnge of tropical legume-s. fecm:x. rFhzo2ia zre oiday dlmtributed, succmmful introductio, of rtlzobia
for these pLat%under field conditioas is d'Nkt. As an exzrzme, it .s found out tLt a rhizobal IsoLate which was
modtratl effective on P. ter go.o!oas Ln,.r sterile cc=.tivas performed much better in non-,terile soil. The opposite
cau vias atso obxened nh-rei an "clite" strzn tmder strfi!e cormtiifs per[med poorl. In potb. Obiosls, the diffTrent 
respows.es of inocv.:t fizobiwa. to compnetizicn fon i igenos soil i,, aflo-t the perfor.oorgsill profound1. 
ranmce of this p!nt under fltd conditioms. In a field trizl pcrfortm.ed or a soil containing 690 in5!enocs rtzobia per gram
cz-_-e of rozlting P tetragonolobus,nonreof the irioz- iomu!ants c:d n'.s re onble for the formttion of more than
eigiteen percert of the tioda!.m. Of the other inocu-,ts tested, tsso vIre ip: Ae of produci g even a s1ine nodale underth s.e cozditions. RutlM 56, the "most promising" islate in &.ritrtests, formed 07 of the nodules Oten the indigenous
oilrhizobial population 'zs 5 per gram, 2nd 14% ntsn it r s 6M0 per gram. -here viere however, some evidence of in 
creasing inoculant representation in the nodules nith time. 

INTRODUCrION 

Many tropical legumes, like Afacroptilium atropurpureum. Phaseolus lathvroides, and Vigna
unguicu!ata are extremely non-selective in their rhizobial requir-ments (Norris, 19671. Other legumes like 
Leucaena leucocephala (Trinick. 19681, Lorononis bainesii (Norri),. 1968), and Gline nazx (Norris, 1967)
have highly specific requirements. Between these two extremes are such legumes as Centrosemapubet'cens
lBroughton, Ikram. and Padmanabhan, 19751, l-3modium spp, Dolichos lab!ab, and G. jaianicawhich 
txysess strain sp cifically of an intermediate type (Norris. 19671. Furthermore, vat iation in nodulating ability

among has, lines and cultivars of Medicago -satita(Erdman and Means, 1953), C pubescens MBowen and 
Kennedy. 1 maxI. . (Vest, Weber. and Sloger, 19731, and Cajanuscajan iRanmswami and Nair, 1965) is
knos n.All of these means tmat introduction of a legume into a new ens ironment is greatly complicated hba 
%ariet) of unpredictable plnt-and soil-related factors. 

There is only one solution to this problem - to ensure that due attention is paid to the root-nodule
bacteria associated with the legume as well as to normal agronomic criteria Broughton and John (1978)
detailed the normal experimentation of this type. and due to the prominence recently given to P 
tetragonclobus by the National Academy weof Sciences, Washington 11975) decided to thoroughly in
vestigati the inoculation requirements of this plant. The following summarizes the results of two yeaur in
5etii o'tiU the nature of the P tetra co olohu; into ,unz si mbioris. as revealed in Leonard jar, potRhi! 
and field trials. 

MATERIALS AND MEYIODS 

Twenty one isolates from P tetragonolobus,and fourteen isolates from twelve other plant genera were
ilated, purified, and verified, as rhizobia by standard bacteriological techniques (Broughton and John, 1978;
lkram and Broughton, 1978a) These isolates were used in a preliminary screening trial on P tetragonolobus
plants raised in Leonard jars as described elsewhere (Broughton and John, 1978; lkram and Broughton,
1978al. Based on the results of this trial, selected isolates %,wre chosen for further investigation. The first of
the more extensive trials %as conducted in a non-sterile virgin soil held in pots as described by lkram and
Broughton (1978a1. From these data five isolates were selected for field testing. In order to ascertain the
degree of succes'-s of the applied inocu:ants in the complex millieu of the field environment, anti-sera to the 

lResearch Ofce. Rubber Research In,,itute of Malaysia.2As-,socite Profevor. t'nitersith of MaLaa., 
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seected rhiobia %%erc dc~eloped in rabbits. When thes skere J'c d in munodifftusion arras, . it enabled 
rapid .erol ping of all noduk harsted from th feldgro4 n p!Ints I hee tecique, are de.,,ribtd i. t,.tat! 
elewhere lkram and Broughton 198b).I ihe field experinments Acre latd dos n on a free draining Sungel 
Buloh scries soil doamy sand. pH 58. high in organic matterl. that had been under s6Leds. being cropped to 
nwiic. Sis treatmni ts %ksereuSd ifise rhohia plus ait tlninoculated COnirt;, ithe plot sic %%as 3 oo . 3 05 m: 
s,ith 1.52 in buffer row,,, beiveen the plots iFach Ireatment ssas replicated four tines, and the expernicr t ar 
ranged in a randOmi/ed hock dLeien se2(e and lroughton. IHoS,:.1kran 

REMITS 

P teira.o,lohul displa. cd a s dc rangze of s.nbiotic clf ,.tcnes %kith differcn tropical rhiloha 41-ig 
I i Of all the isolate,, tested. onls t I 1,7 ulated from piIrh,'celhhtuun iirlio failed to nildula te P 

-1r~'n~~tl s three o~f theh el".,'atllll.ll]ci M rc 1] o,.f 1,t'raionlo hu% 1"l~~. SgIfICa It 	 lr~gl+]- ct'nn~ii e siats 	 sedCL,Ll [a'.ielIds of itrogenii s r thit In 

unin(oculated plant. ()f these. fise isol ate" fro)i hts, other .hait /I r'traiol,,ohllus %%cre equall a, ef 
ficaciou, as the honiolo,,!ous train., NI KI. 3N fron I),,hh, L~hiah. I NI 44 frit (%K 'p *".m, 
mwouudes LtMKI. 23 fromi (a mialha awdL2JWl,i,! MKI 5 , Iro rn AI'r, ra phaw;a d/,,, I MKI 3f,. 
RRIM 41 and RRIMI o produccd titrojgen cntent tiat .,Crc s,,gruIaniLatl .gretcr than the mean nitrop'rg 
contetnt of all inulate,d pliii ' ()5 PLinrit top Jr, %%cieht \%as hiLchk orrclated ,,th total iirto!cn 
Content. although other correlation,. as fotocsaiml bc 0ghlt.nIltlctm nioul, nuniber and plant dr\ or 

iitroi cz onii 5o. themaS and plant e \%ere not siritficait Indeed RRIM to- ranke.d iolalac. prohced 
S\t06 eight nodule, sclghilt 44I I g , h1C (iR inch \%as ranlkCdCrII. 2"S %% ts1nt\ fourth in teris of nitroci 

accumulatioi prodhuced fort% fise nodule%sscighing 1) 17 g iScec able Ii 

60 

40o 

o r lirnf , 	 4 

IC ; 2 2 e w e X a - r 

RhizuhiAl lu. it'. 

Figure~ 1. 	 I-Iet- of iarious kolatfi% on the-toizi futrgcn ciiflt miton ihe top% o 1i/ tt'Irak.'fUntIf,hu%. Thie brokeni lines 
rtprt"cni the mt..n, of all inuculait-d plant%. The Ranget' hT-t Diazgram indicatrd ,alutu- und.r acommon line 
art not ,ignifitcAntb dilft-nt from oneranother a1 iht 5'%; level. 
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Table 1. Noduhlaion rtponses of P. tetrugoaolohai to inocubtion with different rhizobia 41kra-n and 
Broc thtop, 1979A). 

RmzobiL 
M&lat llost of Isolation NumbeD 

Nodule 
weightbgl 

RRIM 5 
RRIM 41 

P tetmrgonolobs 
P tetrago:olobw 

28 
19 

0.1 
0.09 

LUKL 3t D;hchom lj,1,jb 21 0.10 
RRIM 43 P tetrui:-o;o,ui 24 0.09 
RRIM 40 P tetragonrtbu 35 0.10 
RRIM 29 
RRIM 33 
LUNK 1. 44 

P tetra 'omdobu' 
P reram ,o!obts 
(Cao/,mnanmuconoides 

21 
22 
26 

0.08 
0.09 
0.12 

RRIP 134 Pe t=racnltdou% 17 0.08 
(B . 

M'I- 57 
Li lhlanus 

P tetl'oW( wus 
21 
20 

0.07 
0.07 

iR!M 45 P tetra',),ono1 lLm 28 0.09 
ULX"1. 25 (C'maahu gWzdzata 23 0.09 
R! [M 23 
R;M 44 

P 
P 

tetrr ur!bhus 
tetra.ontolobu 

28 
23 

0.09 
0.10 

UL .l. 5( -',,rafjt phve otde 18 0.08 
Pt ilM 27 P tetrai~r.o'bus 25 0.08 
Rl;IM 25 P terra ,onohdbus 21 0.09 
RRIM 31 P tetragoro!obui 17 0.07 
NGR 156 P tetraj ono!ohut 45 0.21 
RRIM 39 P tetta',onohbus 18 0.05 
RRIM 3S P tetragoro!bu II 049 
RRIM 3t 
NGR 258 

P tetra.1no!ohus 
P tetrazonolobi 

23 
45 

0.06 
0.17 

UNIKI. ,3 .1vwarpi taginahs 19 0.07 
RRIM 51 P tetraio'noulobius 26 0.07 
UM K 1. OS (Cet' enima puhcens 20 0.08 
L'MKI. 17 
LMKI 27 
LMKL 37 

P terra'onolobus 
. ' naea i.amin 
[e-nroxtum heterophvllum 

21 
16 
18 

0.I0, 
0.06 
0.06 

RRIM 9,, S C ,'w7:1 en 20 0.05 
LMKI. 41 Arch,, hqjkea 28 0.10 
IMKI, 35 t z-ajcu!ata 10 0.04 
tMKI. 12 Pi'ydu ankukzrll 9 0.03 
005 g KNo, 0 0 
L' KI. o7 Irh, -'!. 6r:jm ptimta 0 0 
t mnculatcd 

control 0 0 

'Ranked in order of d.crtasing nitrogen content of the plant tops. See FIg. I. 
bNumbtr per plant. %leans uf three replicat: jarm. 

From the,, studf.:, iso'ate RRIM 5t). UMKL 30. C(B 756. NGR 258, RRIM 968. and UNIKL 12 were 
selected for further I ,e-gaton,. Of :hLe. RRIM 56. LMKL 36. and CB 756 can be considered as 'elite' 
strains. N(iR 25S as a ,train of intermediate effecti %cn-.-m,,.%nilz RRIM 968 arid UMKL 12. which were only 
rx)orlI effectie. 'sere included in future cxp.rinntLs for comparison purpxses.

The next scrte, of cxperiments %%eredesigned ,o test the performance of thee selected strains in non
sterile soils conta:rng lo" lesels of indigenous rhizobia. Under these conditions. significant responses to in
oculation .%ith sone 1,o)ates %ere obsered. RRIM 56 aod N(iR 258 performed %%ell. but suinrisingly the 
relae performance of (B 75t and NGR 258 ,,asalnm( exactls reersed from that found under optimal
conditions in the Leonard Jar trial isee Table 21. Inoculation 'Aith C1756 tr RRI.M 968 did noz significantly
increase dry matter production. This was not due to the lack of nodules isee Table 21. but apparently to dif
ferent efficiencies of the nodular tissue. Although UMK[. 12. and L'MKL 36 produced increases in plant top
yield, the foliage hoeser, %4a-of pale green colour indicati e of nitrogen deficiency. 
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T,ble 2. S~mbiotic performance of eight rhizobial isolates Ahen used to inoculate P. termgondos Ina non-cultivated 

,als 11kran and Brou-.hton. 1978a). 

Nodul'Dry "eight of tops, Fresh weight of
Rhizobial isolates number(rplant) nodule 1,tplant) 

043.810.25UMKL 3b 593.48.76RRIM 56 84468.34NGR 258 874.67.87UMKL 12 412.87.71RRIM 43 414.27.64UMK[. 36 6n3.45.93CB 75t 556.6505RRIM 9b8 7154.15Uninxulatcd control 
S!gnificanoc 

ILtcd of indigenous rlizobla - !-,4g soil is determined by pthnt-Udtio coUnts l ate and VIOCent, 1962). 

b% es.,s of flie repUclite pos. <CNIe.ns of five riplicate pots.
*P 0.01, ***P e 0.001**p < 0.01 

P - 0.05 P - 0.01 lS.D. P. - 0.05 P - 0.01I-S.D.... 
(2Ji9l t3.t ) 	 Nodule vieilgt 2-3 3.1
 

Nodu!e number 24 32
 
not ob 

to inoculation attributable to 	 the introduced strains were 
In the field cqpriment. repon'.e, 

, ield. and nitrogen contents of the plant tops as well 
ious at harsest i lable 31 In other word,,. the dr', matter 

lrresLpective of treatment, all 
as pod and seed ,iclds ''tere unaffected b, inoculation with ',arious rhizohba. 

In this particular experiiental site. lo%, percentage recoveries of all in
plants %here%Nell nodulated (Fable 41 

oculurn strains were achiesed Nor,. J .: serologicca.ll distinct inoculants %%asrcco-ered in mlore than eigh

75t) failed to produce an nd(xtle, while strains NGR 
teen percent tI the riitsulc Strains VNIK L ''i and ( 

RRIM S, sho'vtd pronise as an inoculant which ma-, be 
258 and RRIM 98 formed ,cr, few noduls. Onl, 

%%a,, far fror; satisfactor.,. 1However. en .;omne 
used under field conditions. [.en then. its performance 

plants were harcted 39 dass after planting. RRIM 50 %%a, responi4,;c for ten percent of the nodules formed. 

At the first sampling none ofnext hu ndred dax s or so
which slow I, increased to eightcen percent oser the 

slow increase in inoculant success to
nFldules at all, so c interpret th-

the other inoculants lhad produced an, 


a gradual re adaptation of the introduced strains to the "oil,
 

jiew of the aboe, the lack of rcsr,o- to inoculation i, readib understandable - a soil containing
In 

of nodulating P tetra ,iot (lohus pxse'ses sufficient bacteria to occupy the ma. 
090 rhizobia per gram cahabL 

surface, and the introduced organisns cannot succe-.sfullv compete with 
jorit of infection sites on the roxt 


their mere numerous soil relatie',
 

Ot-s of firld gro~n P. trrcmono,lai p-ntn. 
Table 3. FIfd of inoc-'.ioo on nitrogen cotrtr11,, foaaiit. P~4 and Cd 

Pod Number Pod Veight 	 C(umulatibe Seed
W..an Foliape 

Weight I)  
igplant-'I N% (per plant) (J plant - Yield 

Treatment 
(g plant "1) 

i7 27
404 262 o8

RRIM 5h 70 59.2 26.7
43 3 2 28UMKI. 36 54 5 22.62.46 o431.4 	

( 5 52.2 23.9CB 75t 
42 9 2.28NGR 258 03.8 32.331 5 239 72

RRIM 968 h29 28.445 2 261 7 2
Uninxulated control 	 n.s.n.s.n.s.n sSignificance 	 n s 

Values are means of all plants harvested 142 da. safter ,owing. 
- 690 g soil.

ietel of indigenous P. tetrgooohIu nodulating rhitobia 

Data from Ikram and Broughton 119780. 
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Table 4. Effect of inoculation on nodulation of field grown P. terragontdobus plants. 

Number of Nodulh, Fresh Weight of Peffmtage NodulesTrtztmrnt per Root S.stem Nodulm per Root System Dae to Iloculum 

RRIM Sr, 144 047 IN
 
I \K_ 3e 
 15 4 0.40 0

( It7§r 
 13 3 029 0
 

R --1 
 14 5 e41 3
 
RRIlI ,s 
 15 'S 041 3
 

n;.it c
dcontrol 99 031 0 

,ua.-u ue meaniof all plant%haniested 142 d fter -iwing.

lXId oifiridigenoi P leral'noh nodud~ting rhizobia - 690 g%oil.
 
[zta from Ikram and Brou~lhton 1197 8c).
 

i) IS( .SIS ION 

t1e final approach tioC .aluaioiiof [p)tential i ,lint Nrains. is t tst their pvirforr:ne in the corn.
 
plex ensirwonment f the field A incnt I.,190
l)atc. 197T0 ,ronghtori and John. 1978) In this environment,
 
b)th bii)oncai e:nd o.nl'iot!'ncai factor,, operct in affecting 
 the -xecral ievcls of %s 'nhmmbemt\een a
 
Rtt:I,hiuiand its host Aincent. S :,. N'4. leart. 19741 RRIM 
51 performed cxccptionall %%ellunder 
trile. 01t411 1 ..INrIl I r tril- 'Ahcre ik rin;I-cr ofu dcn u P t'iai,', 6 hu i IIlit Iirig rhl/( ,oII 

o, c , in f'put tr::aI i'.i per zrain. 9051 oi the xliiOdes for+icid hx RItRII i. itls ,:cIItainuin.+ 5 rhiz' h: ss\cre 

ItI,re I sC 'rIt ea t hc I'e,ci c I p-
,\ ' }, Itl!I t.dICI I c iJ In'tilnl hrII IevcIur II ",il rhI 'i iI he tproiiIN,.tJll%(i
 
the hi ri it..li couljrLa.d thiN ctfct. IsN t cIoI b t I fchlu ctrsl C,
I c te1 rcd i1h ir'1 r o .f de aIIIrI ronrl IL!sarit' 

t.,.cnII that iit r , IN, c' ,Ili, tJ 11. c I.iI, i ifplaa N+i'll, hau I I re'r.ripp\.sItuI b-en 'i,;.',',,.1 CI Cdllair' iil 'rs 
•


%theIr 0-3 M.inS , ca a l r xt!1,Iti, ' tet llnt I I 'i:f1! 1,1! lAIIc ItI ItsI I!]n tllallo t Ill N ,II ,Nodil, !hif 
ficu.u h L thcr or not the liae rhiohjc c scte,iol ,, 
 se Itirodutcedeitc ,,The ,trai,, cnnot iv stated
 
from TheIre,cnt !ai. as the I lt ii,'+,cICCC., \ S,, O hIo%.arnd there i,litdata 
bhised on a ctlleisL!iLs coll 

trill.d InouIlaion t' I NT,. raiscd LJI!cr detiical conditions 
Such result,, sscrc ntarunexpe.cted. to\W ith C pube'ens %%c coutld not demlonstrate a siigiiificant reFx;ne 


InocutLtioll in "oil" that had pre\ iotl.,,% stppmrwd legunics 
 Ikrain. Padnnabllhal. J(hn. and Broughton. 
1978. Subha Rao I )7tii c\ ellhtine1C dCcrcaCd ,cid,, \with Simluple I?1liZoh.l'um ItrOulatio1s Ol1..Irachi%
n/ s,',,';I 'AhiI I' sp n d Il I becIc n tiritt intpetit:lt! l d strais,.ind n 't.ra.Itis
,rcsulting 
trom the p-ro!IIIu~tnl l Ihe- c 1ii' i hL r C ldc. .I h11j)CuL'1ul/ it, - hl. in Indiatn (iTit A MT ll rhIl/t 


These conqixtitic eficcts, crc 
'Ipartl, hu n h hll.. explained i tertns Or the nurnher, of competing
o)rlinll,nls (I)ttlsh, t iumerica Ildsantlae enjocd \ tie naltie soil organism1 is inurxirtant. Wcaxer 
and I-redcrick (19,+74 1 found that the propourtiit of nmuls formed on 6. maxl\h the n(ulant strain %%as 
vre.tifcr %ith higher inx.lutrn dtus1e. ,hen studing competition 1it,ent, txo soils cortainitng populations
of ? 'apIon-,n ticeffect of different rates of rniulun saries %ki strain and lcahlt as has been ,io% n
 

it If; ma xJi hlsori. Mean and %c,.cr. 190 5i and , ith Iriloliut srcics Jcrk ins,. Vinccnt, and Waters. 
.
It. .Hofland. 19701 It sccrw, therefore that the interaction betccn the nati\xc and Introuced ore.ajnisns is 

conipix arld %North. of furthe.r iicJstaicaun 
I-unalk,. ;c iil, addrcs, iirslse It th' ttr-uestion (f xxhether inoculaion if P ['tratil, isuibihs 

neces.ar\ or xecii desirable inl tropical sol(s (hxltusl. if there has b-1en a histor, Of legume gross fi oilte 
particular o,(il. Iniocilation t b-.e partiall%successful. Without determining the mostonl\ probahi ntnlibe-r-
Of rhiiohba prescnt Iithe particular ,(ilhoscsecr. it il iot be Fisible to accuratek, predict the effect of in 

culation. [JDe to thil,unceriat i therefore. in .tuaticn is reconmended. Furthermore. Itis suggested that 
an incrcasing percentage of nolsc due to tlie iscunlrit Occur-, xith time. and this could be an1i11portant
consideration ini repeatedl plartiut P rt'rynitbt ol the Isae s}oil. As ,uggested aboe. itinta\also he 
pssible to increzc., the chances of intxulurn ,uccs b.%exterimenttng with large numher- of weed borne 
rhizhia. andior br changing the rneth(d,, of Inoculation wkith rhizobia. 

http:neces.ar
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The Potential for Green Pod Production in Winged Bean 
I / 'eian and If' rAine' 

Ten iarieties and an F. population from a dizlhe cros of (igt selected Lenot.pe% of vinged bean "ere awsotd for 
green pod prodicmion at the Wrig.rjf.ar,, [nitervit. of Papua N" (uinea duri.n 1976 anJ 1977. Green pod )irld coa. 
ponents saich :Lslenth, Aidth, size znd number of Pods Z.d time to flonr "ere saudki-d in relation to eartinemi, combining
aZiUt, and thv S read Gi hiezint. 

Siznificnt diffhrcncc%buwc atnCv.oi'p" and populations Atre ob,,rid for ',idd. flontirirni and .iidd co~mpon oI%ex.
c'pt for pod numr-r p'r plant. lii avera~e potential .icld taried from II t 15 Ion ha. General norihin.in, zbiit,, for %icld.
.%ild rtlat-d character, and floiAcrin. ita%tio to ten times hi-twr than the sp.cific -ombining ait., indicatin. addifiie
genetorir coatrol of ties charactir. Fz-rf idld. haristd 'vihiJn 1M) fro.n ,oaing. accounted ffor 49w, (ifthe totaldati, 

.%itld.G'cotip-, anJ popuLatiLo- , -ere tzriahle in their pread (ofharct-t.
 

nhe 'idd pot-rtial of iiin:ed Lan is conpzred to tfie ,iis 
 cf 1he iiined bean inMa.N!zsa znd tht s.zke bean in the 
tro ir. Tio pu,%ibie z;pro aces to . Ic!ioa for comrmt.rciJz- ad xu, ,-enceaTricxThere are aho elcused. 

INRODLCTION 

The %sined tean (i-oph/ocarpus (C rai'(m+o/bhlis ili [X.i. ha-, rec;ed coniderable attention inthe re
cent past. Its %alue as a nmltipurpyes' crop and a source oif protein has been recogniled Masefr d. 1973; 
A..non.1nmos, 1975: (la.don. 1975 and Khan et al 19771.
 

Theulgh the ssrled be2an is grov, n i the highland, of Papua Ness (rinea IN(JI
for its protein-rich
sC-Lds and tRuIXr. .,OU ng pINs are al() usc-d as egcetable iPossell. 197th:Khan et al 19771. In W\,"t Africa. In
dia anid throughout South -as! Asia. the ed bean Is gro, nas a riumor %egetablecrop for its tender. green 
pods P1ispisl :-al 1971. Masefield. 1973, Wong !%ai (hoo. 197o. 

As part o a comrrcherlse progrannie on Ninged bean iniproetnent. v,ork sas initiated in 197o at the 
1.nli.ersit% of Papua Ne%% (uinea to asses i,,potenti lfor green pr(uction. Frot the %%calthof 
material asadahle i IN(j 4Nhan. 197o,. tell accssious %hereselected for a prelirninar icld trial. E-ight pro

ising genotp.s Aere utilied in a ton-reciprocal diallee cross to understand tIe inheritance of green pod
ield and related characters The restjlts of tso experimenits conducted during 1976 to 1977 at the \\aigan:

farm. LnIlersit,, of Papua Nes, (uiea 

,xkl eretic 

are discuved in relation to the potential for green px proxluction.

combining anilii. ,f the selected genit\ pes. earliness, heterosis and 'larsting patterns in singed bean.
 

MATERIAILS AND MFHIOI}S 

The .ield trial conmsited of ten selected lines (f Papaa Ne%% (juinean origin (Table IIplanted on August
20. 1976 in a randomied hlok de'.i'n ssith three replications Individual plot si/e Aas 1.5 in: vith parallel
ridges I 5 m llong ;ind I i apart. \ithin each ros, seeds s.,ere dibbled at 30 cnt spacing. Haresting of .'oung
pods ,,asstarted 76 das after sa,ing ind :ontinetd )%er the next twOand a half ionths at 4 to 5 da} inter
vals. 

For the diallele cr-ss experncnt. eCiht prmising gen(ot.,pes Of wiCed Iean scrc cros,,sa non.in 
reciprocal diallele during 19"O,)f the eighltenoax.p.s. si lines originated fron PNG. one from Indonesia 
itI.S 1331.
and one froim Niveria i1I'S 1321 -he U. gencration arnd larental lines comprising 30 -)ipulat!ins 
v,ere planted on Ma, 30. 1977 i a randOmiz/ed block expcriment 

, 7 
s ith three replications Indis dual plot se 

s, long and 7(cm apart. \ithin ros.,a 2.1 nl ith plots 3 Ill plants %%ere siissvn 48 cn apart.
 
Both experiments reeied ferili/er at 
,he time of planting. The rate of application per hectare vas 60 

IFacdt, of Agriculture, P.O. Box 4820, Lni'isti iof Papua New Guinea. 

http:norihin.in
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Table I. Green pod yield and yield components in winged bean. 

Yield per 	 Nitid No. ol Pod Pod 
plant pod% Silt lengthAcct,,ion 1.5 sq. m plot 

lkg) Igm) plant Igmil (cml 

..S.2.27 2"7 22) 12 o ' 

I PS 31 I 5 loo, 2 Of, 10 

I VS 34 I 9 209 7 311 1 1 I 

I1% 45 1 7 253 8 33.2 7, Is 

I IS 47 2.4 2X92 335 'X 149 

LPS 7 	 2.7 3377 29.7 112 173 

L NS X! 2.t, 2820 29.7 ' 4 14 o 
I PS (I 24 279 24.4 1 1,7 

I.S% 115 13 I,,23 17.2 5 135 

tIx 	122 39 4wo 9 25.9 to 11 3 

27 3 11 1 15 3Grand i 	 2 3 2734 
S: 	 049 572S NS (I 09' 

at 5% kc~l I 1210 34 I .14 2 05L.S.D. s 	 

kg N. 	55 kg P and 810kg K. After emergence, plant, %%ere trained up on s,,od and ,tring trellse,. 2m , rhe 

ground. W~cding. irrigation and prophylkctic ,praing %%ere undertaken as and Ahen nccessar,.
 
,


Ile number of plint,, per plot and 1-4d lenith of 10 to 15 rallLom r11iwere recorded Ar cich hir\C,,t. 
it \"dihp')d ,nnLIblr.1n1d weClr-ht ',Weal0so eL'asured IL tio. thle ituher of da\s tofirst bhlxm aid 

%%as recorded In tilt: .priment.From these ohervatins, gree n pIxl \eld per plot and per plant.dillIclC C 
aerae pod sei/c s'.crag:cIelulh .iid d tihe timteand numer per plant. pok. tl JwllIItAIi\ trorm sowmig to 

calculated trsed for statistical aal\ ,r. 
[Iwo of tileI families It,N 31 x 99' and I I'S 89 \991) shl,ed no .,eire-t on of mlarker genes atnd wre 

bloom ,ere 	 an11d 

presumed to x ,elf lofllinated. For thece two lamilie. ,,ubstituted \alue, wcre obtained b\ ascraging the 

figures for the families iinthe arra%s. Follow\ing a preliminar, anal Nis of %ariance. the dialiele results were 

anal.ied for coirbining 'abilitics,,as i Method 2 Model I of (i ntf!ii1195i llctcrms from either the rind 

parent uilor better xarent IllVi as calculated Is 
F-, T -,,l 

11) ild X 100I 

Il .SUI.lS 

\ icld. po)d suie and pxi length inSignificant differences' beteen genoi\x-, cre obsersed bor grccn p-W 

the eki trial. The chilracter lxxl tiiiNbr per pt.nt howccr. %as not s"iellificant. I he results are presented in 

Table I 
Ytld per I 5 iltsancd from I 3 to 3 9 ke filth II,, \wAikan ltcr-ae of 2.3 kg. %eai a\cr-ae %icld o, 

-'o toll ha I'S122 wIich recordCtire iih'LNi% tld per plot 39 kg 'Ind per
15 toli.ha and a ratnge oif Xto 
plant (4o7 also h1d the hIghe,,t pI I,,1k lii S g it dx IlnIgth 1223 cm. I 

ir\,t fi'c h:r\-csts. accoutcd for 49%'",of the 
lie earls\ !ld.CaIlculicd h% l'lhng the pod % Id of the 

frot i ,11
total ',reid uer I5harsNts I his earls. \ Id ssa haIrsestcd .il iiii 99 d,", N\sow Itried fron to 

1.7 kgl.5 n-"with an 	aserage of I.1kg/plot or 7.0 torvha. T[-highest early %ield wkas gisen by UPS99. 

The pattern of harsst ser ih 2 month period showcd two peaks. a first iak ol tl: 7th da, and a Ne 

in tire ienth hr\e"s takcnl ttIe 132rL da\ frotl sowlngcond rie 
Significant differences between po4.pulation, %ere also oh,,cr'ed in the diallel experimnent for all thil 

arralsi, of sariatncc of comninlllig abilhtic,characters except tire pxt rnubitr per plant Parental means ail 


for the character, \ith Nrgnificant .iffcrcrccs etw een populations arc shown in Tables 2 and 3.
 
with a 	 mean .\rJ i of 1(1 ',tolrLa 'Ihe

tplot or 4 7 to 17.8 toniha(ireen rXXJ . ki \and from A)) to 3 7 Lk 

F,populations ,homd prsN~mc hetcros, i both the ind irnt mcaln 34 I . 7 ,. P (1 ) 1 and tie 

.,0.11 for green pod yield per plot. Since there was no significantbetter parent 12.3 ± 6.4%. P < 0.05 



Table 2. Man squxr for combining abiliticm for chzracier %ith%ignificinigencopic effects-. 
S rc, d.f Ykid'p,4 Yhtd plant Pod %ite Pod lenrth Pod %idih Flowerinr 
Rephications 2 II 5-" 59.75S" 344 2 0S 0 171 279 
PoputuImo 
6;( IN 

35 
7 

I 2w' 
2(W" 

4.725 
S.970" 

X44-
34 0l'" 

16 47" 
r ?II' 

0 143*" 
0550"" 

1523"" 
28.86-

S( a 
Erri 

28 
70 

0')1" 
044 

Ij.i 
2.4n 

2.100. 
o1) s 

3.43-
092 

0.041 
0021 

11.840 
o 30 

Iabie 3. Parental mean,.%ith standard error--, Frantc And midparent heterosis (%l forcharaeit-r,%ith%ignificant pro) 
t;pic effetts.. 

Nirld Nirld Inditidual Pod Pod I)a. to 
Partnt% kg 2.1 . plant pod ,ize length %idth flo'ering 

plot Cii cm 

I i 	 3 I .(0 ')35 9 II0 I 41, 
'I, I099 741 r,2 liX I 44 
(9 147 98 3 Si9 9ro 	 48 
095 7 122I 89 11 5 19 43 

121 274 193 7 88 1311 2 2 45 
122 243 l,I5 ILI 1 2214 47 
1,2 1 35 I099 11.9 I o 25 54
 
133 250 107 10 I I, r, It, 50 

S1 038 2 7 0 4 0o 0 1 1.0 

F, Range 1.053.74 89.0-243.0 6.011-7 103 -19.2 1.723 43-50 
ltercr(,i 'L 341 ' 0- 32 S + o I -2 0 _ 2.0 1.5 * 17 I 5 14 

heter(rmi,, for aerage pdx si'e. h-terosis in green xxl NicId ',6as due to tho ,anable character pod number per
plant o per plot and per plant had significaxt general combining abilit, effects flow,:ser.oth green pixi .,eld 
'.ldper pint aA)had signifiant specific combining abilit., Depite the lack of heterosis for the chziract'r, 

a,.sociated with lxxl shape ipd swe. length and wrdth). all the three charact,.rs shoed highl% signifi-ant 
general combining abilit, %ananecs that were at least ten tim Lalrger than their rep.et,,ce specific c&:',t'i,-,c
 
ahhilit
,arants. I his indicates, that additi, e ginetic effects are important in the control of tiise characterrs 
and .election hets"een fam'liecs for a particular [xxl sie or shape would be fruitful. 

The wrlhcnt man time to flower from so.,ing ,.as 43 das 'th the late t54 dass. Flow.ering continued 
,
far in exc, of nine weeks until haresting was discontinuLed. Both general at d specific combining ahiiit. ef

ftets %ere signifiwat for flowerinp- General combining atbhai for flowertin accounted for 44.4% of the total 
saratio 

DISCU.SION 

The preent results on green p(xJ production in the kinged bean clearly demonstrate the horticultural 
potential of this crop. The a%erage %ields of I I and 15 torihla obtained m the to experiments compares 
fa'ourabl, with the of snake beans sNensisj inlow.land Papua New Guinea lKhan e.al.i.elds I i,.,ha 197t)1
ind other countine, Pospsl et al. 1974. and Wong Kai ('h. 1976). ihe winged bean outields French 
bean (Knott arid D anon. 1907). another popular ,egetable 

Floe,,er. Wonv Kai Choo 1197o1 recorded green pxd sclds of 35 5 tornha in winged bean under Malay
sian conditions, more than tmice the ieldobtained inthe present studies 1he use of adapted sarieties. 
suiiahk- cultural and en, irinimental factors ma.,, account for this difference. I5,%o selected lne'. US 121 and 
122. 	 showed a greater rx)tential of 17 and 26 towha of pxxl %icld. respectisel.\. 'The %eld trials %kth -,elected 
enot, pe's and V: tanlis', are being extended to other des in Papta New, Guinea to as.ss the stahlit of 

perfi) rmine across differing enls ironnenits 

http:charact,.rs
http:1.053.74
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rIhe wrtcr izcnrral cormbining ANri of the genotit rv for green rxI icid. %eid related characters and 
flo,;criti m it.i.ac' tKhat flk'.e characm- erar under addiic verienc control Scction for earimess' and hwh 

jeld could pro~i: 'ncc\sftl1 
I\ko app uchcs co seck'cuon ame ptor.sbic Ini in-rket rmardening. %%here there isa pr nuirn onl cxkI i.il-d. 

gCriot [V he 'clccied for carlrrrcv\ Ou)r results oni cairI% 49)11, 101 (tor invCoUld wid ,nrihn thits from 
agreed ckiNlk %%ith ititr of I(rpbrjIef/ i17j Je ~j~cilti INI I". ). 121 ;Intl 122 %%ill !toefu(rl for 
[tits 1%[ of iLorrilmnrcial avriculture \itern.mt'ekR sckuron could bc purmickl for citicndcdL Imioibl.1tr~cst 
to stn suh'isicc jaricuhtjrc arid Ihonmc L'airdcninc Here again. a plain hrccdcr cain olratc Nwckc\cftlh, 
usimtw the vcrictt. diwcr'atl thut cilirm in thi:, crop Iic dlrffcrnra Imttcrr ':1 lha[%e'N 1, not ntdrtdicaI t 
present mnd sccrnis thc11 haractcr podi numuhe pcr plant!o K asmiiatcd %W tlIC 'arii 

-\notticr ftuerc jr\Nihiliti, for mtri\irnr/n grccri 1-id~ ilcd %rrildhe throudch therrc of( hcmmi that I 
e\P1'eI Ili iived kcair ( ommuiinecaI expl(IItAtirr (it hl id %IN on IirIIICkc cHICICrInie11.rii\ depend~ .111d 
tecr.Cirqucs Ntc &r'tralc NicriliI 

Rcptorts on the- rirtiriw .,cal'jj lltt9 '? ','ii. Ltidori. 197.51 ifidi~c Ot ithe- \%,ricd taIr 
r~i INa I '4rcc of calciuni. Iron arid %iraun A\as orriptrcdl to other %qec~rh!e iegijrnie loi ai:d strin 
ginic~s and toM1i11i 1aintai trcqncn liar%csts at i ito § dal, intcr%AN are nccssr\gill Look ini (111.11t%. 

c %%ish to thank file Researrch (ornnttc of the I minrsitr of Papnta Ne\%(inica for financri 
awsrtance 
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Effect of Lime and Inoculum on Nodulation and Growth of
 
Psophocarpustetragonolobusand Arachis hypogaea
 

Zulkilli Sharnuddin and .Aini ZakariaI 

The effects of lime and inoculum on nidulation and grovth of vinged bean tiP,oph( erpu tetraofnoh t (I IX-) and 
groundrut Ctrachi h%rvawJv I) period using an uncultivated Serdang andy laon Willvere stdied in pots oier a 112-da 
of pll 3.6 (1:2.5 suspension of ci in O.IN lCI'). 

In both the vinged bean and groundnut, liming to pll 4.3 increztd nodule dr neights and leaf N. 1he perennial Voing
ed bean shoned incTrtzJsd eftccive nodulation througthout the experimtent. The anntaI groundnut showed no significant in
crease in nodu.lation after reaching a maximum -t56 days. The ini:i, gronih period for e¢tfli e noddation for both crops 
sias betnetn 29 and 56 dai. 

liming. signiflcar.tl i-cretsed dr.* matter production of both crops and raised the ,roundnt; )ld by 6%. 
liming improved the f'ecihe nodulati:n and gronilh (fboth v'inged bean and !rounlnut. Seed inoculation vvith 

NGRI.6 and (B756 had no f1etnon nodulation or gronih of either crop, indicatin, the competiti ' a"bilit and effec
thines of the indigcnnts rhizobia. 

INTRODU'(TION 

Tropical legune,, are generail'. considered to b,.more tolerant to acid conditions than roost temperate 
legumes iNorris. 1958) -lhcs crop., scern to nodulate %ell under natural conditions without any soil amend
ments or rht/ohial inoculation. Winged bean lPsovhocarpush'tragotolohus 1L DC.1. a tropical facultative 
erennial, has been found to n(xlulate hea%il,and effecti%ely under Malay sian conditions IMasefield. 1961. 

1973 
Recent studies ha%e show n :hat tropical legume-, are also responsse to liming and introduced strains of 

rthobia An increased in . eld of rounditit 1-lre1 hi h s ,jat I i hah Kcen rciotricd to be due to liming 
iAdans and Pearon. 197(1 and seed inoculation iHickey t.a[. 19741. The beneficial effect of lime could be 
duC to the suppl.%Of calciumn and other plant nutrients or a reduction itsoil acidity. which effects the survival 
and mu1itlphcation of rhtobia. nodulatior, or s.mbiotic nitrogen fixation. i.ittle. howkever. isknown of the ef
fects of liming and inoculation on winged bean. 

lhe experiment pre'sented in this papi'r was undertaken to confirm a preliminary observatitin by Zulkifli 
Shamsiddin and Othnan Yaacob 119771 by examining the effect of lime and inoculum on nk-dulation and 
growth of wnged bean (iroundnut. an established annual crop, was included for comparison. 

MATERIALS AND ME'I'|IOI)S 

Winged bean and groundnut ",ere gros it In unglaied clay fx)ts which measured 30 cm in diameter and 
20 cm in depth, filled %%ith5.6 kg (oven dr. equisalenti of a nitrogendeficient. Strdang sandy loam Soil ( <2 
n si/e from an uncultivated plot carring natural grass. 

A total of 128 Ixts %%ere used, half wkas limed at a rate equivalent to 2.5 tons/ha by using ground 
magnesium hniestonc. to raise the soil p1t front 3 6 to 4.3 (:2 5 suspension of soil in 0. IN KCh. Nitro 26, 
Double SUp-e.rph(phatc and Muriate of Potash were applied to supply N:PK at the rate of 9.5 : 15.9 : 28.3 
and 38 2 :24.3 52 ) kpha for the Asinged bean and groundnut. respectively Nitrogen was used only in the 
basal application but ph(rphorus and p<,tassiut "ere applied %%,ice. the second as a top dressing, a month 
later. 

I liteseeds .ere inoculated arid planted a Aeck alter lining. Wingcd bean Was inocu!atcd %kithN(iR 156 
ian iso!atc from %%inged tatti and grourdnut with ( B756. Io ensure sufficient numbers of iahle cells pre. 

,Soil Sence [Jep.iment, Iaculty of Agriculturr. ( nhersits of Agriculture Malaysia, Serdang, Selangor. Malaysia. 
Prescnt addr",s: Mala.sian Agricultural Rt,,earch and Development Institute, Serdang. Selangor, Malaysia. 
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sent, the coir dust inoculum compost was moistened with water and applied at the recommended rate of 
10g/20 lb seeds (John. 1966). The experiment was arranged in a randomized complete block design. 

Two plants per pot were maintained throughout the I12day experiment for the perennial winged N-an. 
which required staking, while the smaller, annual groundnut had three plants per pt. Watering ,,as done 
once daily except on hotter das when midday temperature reached between 32" and 39'C. 

Four harests were made at 28-day intersals. Nodules were carefully remocd, oen dried at 75'C for 2 
hours and %,eighed.leaf, stem and root %%eightsvwe~e taken after dr) ing at 60C(' for four das At the second 
and subsequent harests. veight-s of groundnut pods and nuts were also recorded. 

The driel lejaes vere digested using concentrated sulphuric acid and hydrogen peroxide and their 
nitrogen contents %%ere determined on ain autoanalyzeriThoma e. a/ 1967).Soil p1-I was determine in a 1:2.5 
ratio ", ith water and ). IN KCI 

RF-SULTS 

Effectise Nodulation 
Lining produced a significant increase in the nodule dr' %%eightsand leaf nitrogen of both winged bean 

and groundnut. In winged bean, these increasts correspxnd directly with age of the plant: the maximum 
valu s for plants with unlimed and limed treatments, after 112 days. were 91 and 301 mg'plant for nodule dr. 
weight and 33 and 107 mag'plant for leaf N content i)Hgure 1). Plants s"ith unlimed treatment took twice as 
long to reach these maximum levels as compared to tho -e with limed treatment The retspctie maximum 
,alues in plants with unlimed and limed treatments, after 56 da~s. ",ere 20 arid 42 ragiplant for nodule dry 
weight and 30 and 52 mg/plant for leaf N content Figure It. The leaf N concentrations in both crops, under 
all treatments. showed a decline after reaching their peaks at 56 das. 

WINGEDI) BEAN 

3t00- I-S.D. 0.05 

110- I.-S.D. 0.05 
S/ =/v/ 

E_ 2o-U / C 

/../ 

E aN 
2 1k

IN 56 8-4 !IZ 18 56 84 !12 IN 56 114 112
 

I,GROUNDNUT 

t : iLS.l). 0.05 

LSI .D. 0.05 E / . - 

-. , ,, :4;' ,_ / /1 

- / 
1" -6 94 112 I1 56 84 112 18 56 814 112
 

Plant Age (D~a'i 

Iig. I. Nodule dri, Uright and leaf N uf winged bean and groumndnut (---l-Jmed, Inoeulated: -,,-o- limed. Non
inoculated:--'..- I nlimed. Inoculated .-o-o-. Inimed, Non-inoculated'. 



Effet of Lime and Inocuhim 217 

Inoculation with NGR 156 or CB756 did not affect the nodule dry weight and leaf N content of either 
crop. 

Growth 
I. 	 Root and dr matter production ftops). In the ,erennial winged hean. both unlimed and limed 

treatlment, showed a marked increa,, in root and dr% matter DNi prduction , ith time: the lime 
treated phtit, gave d,,tincill higher ,aluC, than Ih(e unhimed (Fable I i. rhe rox~i rwno v, higher in 
pl'nts with unlimed treatment compared to those limed. Root weight of the annual groundnut
showed an increase until the 56th day. No observable growth could be detected during the subse. 
quent four xeeks, which corresponded to the flowering stag--, and the initiation of podding, but was 
later followed by a marked increase due to full podding stage (Table 21. Greater root growth was 
recorded a slower increase in DM. The delayed maxilum DM value, 3.17 g/plant, was lo%%er than 
that from limed treatment 3.53 g'plant. which was obtained from 84-day plants. The litter value 
subsequently dropped, due to plant senescence. Pod formation also czu--d a doubling in the root 
ratio of limed plants to a maximum of 0.43. after 112 days of growth. The root ratio for groundnut,
like the winged bean, %%erehigher in unlimed plants. No response to inoculation w,,as obsered for 
either crop. 

2. 	 Groundnut .ild. An increase in Ixd size was observed throughout the experiment, after 56 days of 
growth. Liming resulted in a 50% increase in the weight of pis, to a maximum weight of 4.34 
g.pbant, and raised the percentage of filled nuts to 70% ITabe 31. Liming also increased the yield of 
total nuts by 66%. Seed inoculation did not produce any effect on yield of groundnut. 

Table 1. Root groiiih and dr. matter (DM) production of irin:cd bean. 

Samging Wsoil pill t'niroculzted Inoculated 
Period fCI ' O11,0 Root D.M Root Rout DM Root 

(a p11) (vpit) Itstio (7'r1? (F'pit) .,tio10 
UNLIM!ED 28 37 4.5 0.51 0.51 099 051 0.71 0.73 

56 3 7 46 1.03 1.60 065 1.14 174 0.66 
84 36 44 1.38 206 067 1.60 2.19 0.74 

112 36 44 1.63 2.27 072 1.89 2.31 0.82 
LIMED 28 4.4 5.5 0.54 0.86 063 048 056 0.85 

56 4.2 5.3 0.77 1.87 041 1.05 2.54 0.41 
84 4.2 5 3 1.96 4.70 0.42 1.74 4.25 0.41 

112 4.1 5 2 2.67 5.87 0.46 3.39 6.52 0.52 
L.S.D. 

0.05 	 0.19 0.57 0.19 0.57 

+ pH i a 1:2.5 sspenson of 0.1 N K(CI. 

Table 2. Root growth and dr matter (DM) production of groundnut. 

Sampling Soil PH Unlnoculated Inoculated 
Period KCl + 1120 Root DM Root Root DM Rool 
(Da)3) Ig/plt) (f,'pli) Ratio (g"plt) (g/pit) Ratio 

UNLIMED 28 3.6 4 4 0.37 093 040 0.42 0,74 0.56 
56 37 4.5 0.78 1.69 0,46 0.85 1.68 0.51 
84 36 43 088 2.24 0 39 0.88 2.01 0.44 

112 3.6 4.2 1.52 3.17 0.48 1.16 2.30 0.50 
LIMED 28 4.2 5.1 0.31 0.90 0.35 0.25 0.85 0.29 

56 4.2 5.1 0.62 2.71 0.23 062 2.45 0.25 
84 4.3 5.2 0.70 3.53 0.20 0.67 333 0.20 

112 4.2 5.2 1.18 2.94 0.40 1.11 2.59 0.43 
LS.D. 

0.05 	 0.15 0.160.40 	 0.40 
+piHin a :2.5 suspension of 0.IN K(. 
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Table 3. YVed of pomdnt. 

Samplins Unnoculated Inocul ed 
Period Unsbll Pods Unsltled Pods 
(Days) Weit .. Nuts -Wdht Nus 

(&/plt) (%) (gIpit) 11%) 

UNLIMED 56 0.14 7 0.19 II 
84 1.23 29 1.38 40 

112 2.QO 52 2.73 64 

LIMED 56 0.45 15 0.47 14 
84 2.51 60 2.24 57 

112 4.34 68 3.52 70 
LS.D. 

0.05 0.44 0.44 

DISCUSSION 

Effects of Lime and Inoculum on Nodulation 
The influence of lime on nodulation can be due to the direct effect of reducing soil acidity, the greater 

availability of molybdenum and reductions in concentrations of aluminum and manganese (Dobereiner. 

1966), the increased supply of calcium and higher incidencc of rhizobial infections and nodule initiation 

lLowther and Loneragan. 1968; Small, 1968), and a higher rate of mtr%i%,.and multiplication of the rhizobia 

(Anderson, 1956; Munns, 1968). A larger quantity of inoculum could help ensure a greater survival of in

troduced rhizobial strains in a new soil environment and in their competition with local rhizobia. 

In the present stud-y, liming produced a positive effect on nodulation of winged bean and groundnut; no 

effect due to seed inoculation was observed. A ccordin, to Ayanaba and Nangiu 11974), inoculation without 

the application of nitrogen. which would provide the necessary root growth in a nitrogen-deficient tropical 

soil, would not produce any significant effect on nodulation and N, fixation. 

In both winged bean and groundnut, the nodule weight compared favourably with the data by Masefield 

S1957, 196 1). Liming increased nodule weight and leaf N content of both crops. In the perennial winged beaa. 

these plants showed an increasing trend in nodule weight and !eaf N content throughut: !he experiment, 

although the concentration of nitrogen in the leaves showed a decline after 56 days. Those unlimed showed a 

marked decrease in nodutation after 56 days of growth, corresponding to the decrease in leaf N concentra

tion. This could be due to the translocation of nutrients during blossoming (Henderson and Kamprath, 1970; 

!tanway and Weber, 197 1)which normally occurs 10 to II weeks after planting (Wong. 19751. In annual 

groundnut, a marked effect was observed due to flowering and podding. The nodule weight and leaf N con

tent declined after reaching a maximum at the 56th day. The data suggest, more evidently in the annual 

groundnut than the perennial winged bean, that the initial effect of nodulation is between 28 and 56 days of 

growth. This confirmed an earlicr observation by Zulkifli Shamsuddin and Othman Yaacob I1977). 

Inoculation did not produce any significant effect of nodulation of both crops. The result indicates the 

presence of competitive and effective indigenous strai.s in the soil. supporting the obscrvation by Masefield 

11961). Elm,-s 11976) noted that winged bean nodules formed by strain NGR 156 were no more effective than 

those infected by CB756; the plant has been observed to nodulate well. even without inoculation, in Papua 

New Guinea. The possibility of a positive effect on nodulation by a more adaptable strain (Vincent. 19761 is. 

however, not discounted. 

Effects of Lime and Inoculation on Grorih 
In both winged bean and groundnut. liming produced asignificant increase in root growth and DM and 

gave lower root ratios than non-limed plants. Similar results were obtained by Andrew (19761 in other tropical 

and temperate legumes. Liming increased pod formation in groundnut and raised the percentage of total nuts 

formed by 66%. A marked increase in root growth from the 36th day was observed to corrc,pondt to tt 

initiation of podding and the decline in DM. after 84 days, to plant senescence. 

The nitrogen content in both crops showed higher levels in plant tops from limed treatments. Andrew 

and Johnson (1976) observed a similar response in plant N due to lime with other nodulated tropical legumes. 
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The maximum nitrogen content was noted to coincide with the maximum DM. which is in agreement with 
the finding of Jcns,:n (19441. 

Inoculation did not prxuce any significant effect on growth of both winged bean and groundnut. 
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crease fxid surpls Proc I MM(-At M ( onf. (n -xxi Self Sufficienc in Malaasi'" kuala Lumpur

23 	 Zulkifli Shamsuddin and Naacob Othman. 1977 A prliminar, Iot stud, on effectie nodulation of thre different 
legumes Proc S~mposiuni Soil %icrobiolog and Plant Nutrition. -dA.). Broughton and ( K John. n ,.of 
.lala~a Press Kuala Lunipur 
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Agronomy of the Winged Bean in Malaysia 

WI'ong Kai Choc ' 

(3°N latitude) involving varietE-. 

New Guinea, Nigcr and Nialaia. the period from so~ing to floiri g va%found to range from 57 to 105 das. UPS 122 
and UPS 31 were the earlier floAting iarivkths snh!e Tpt I I ;and Tpt I "icre 12e flonerin. Local iarieties (MI.I and M 

144) wece intermediate in flooerinr.. Varideis whh ,,ovicd ii:orous rron th Acre M I, NI 144, UPS 122, Tpt 3, Tpt II 

and Tpt 14. 
Using local variet. CM 14.4), the pcirfornmannce el iinTcd bean pt:nts '; ort don trc',- i-i cotPare.J viith un+,up

ported plants. Supported plants f-o ,ered czrli'r, thus giving rise to caltir comm.cm.nt of ripe pod Drrneot, 

In a preliminar) oberatinn 2t the nitersit%of Agriculture O'la.ia from Papua 

stced as 
of Ln Lp;portd ones. (Coz.arinamong,oidd' 

the supported plants shcv-cd that tL'osc on t.ltzr trels (!SO cnJ out,ied Iho,.e on %hortertrdWs (120 cm) in dr,.seed iield. 
"ell as fresh tuber of supported plants were ,tr.l::!h U~',har than .lls 

Tuber -ield gai, hone~er, not afected b. dicffrene-, in trdWs Ldt"h. Using di-lerent t.,pe, of trels rsire-raffia %s.con

ventional trclli, had no ,,ignifant efct on both -ed and tubr ,iel:%. 
Loc2l arict of vih:,ped bean col .i.d-ld azbo.z 35. toa ha. of preen poz,nd 2.0 to 4-5 ton%-h3 oi dr% seeds. Tub-Le 

.ield of 2 to 3 tormha i~auld be obtained from piots for d-%seed production sshlle higher tuber ,&eldcould be evpected from 

plots for green pod pretduction. 
Frequenth. encou,-.tcrtd p ts and d&,es oin oinged bean in Melaya vere aphids, faLe rut a.nd %irui. 

INTRODUCTION 

The Malaysian economy depends coniderably on agriculture, based mainly on export-oriented perma

nent crop-,: Export of products from rubber, oil palm. coconut and pineapple accounts for about 50% of the 

total foreign exchange earnings. While Mal-)sia has prc,'resed well in the production of the major export 

crops. thc production of food crops in general has lagged behind. Thu%substantial quantities of food and feed

stuffs are imported annually to meet domestic demand. 
The major source cf plant protein in Malaysia at present comes from soyabean. which is exiensicly 

used for human consumption and animal feed. The value of total imperts of soyabein and its derivatives 
1970 to 1974 indicates that local de.amounted to MS29.3 million in 1974 iTable 11.The import trend over 

mand for soyabean has increased substantially. 

Table 1. Net import of soabcan products in Peninsular Mala)sia, 1970-19741. 

19741970 

Product Value Value 
Quantit. (Million MS) Quantit) (Million MS 

45.500 tonnes 28.9Bean. Cake. F-tour and Oil 39.900 tonn= 13 7 
Sauce 37t 0 tonmns 0.6 147.800 tonnes 0.4 

Total 14,3 29.3 

'Source: atistical Digest. Peninsular Malaysia Mintr- of Agriculture, Kula Lumpur, Mzc)sia, 1976. 

There isan urgent need to look for a suitable supp!ementan, if not alternative, source of plant proteia. 

Winged bean, being indigenous in this country, would be the most suitable cnoice. Mdreoser. the nutritive 

value and the conpoition of the %,ingedbean steeds compared faourably to those of soyabean (National 

Academy of Sciences. 1975: K. C. Wong. 197,). 

Lcturer, Department of Agronomy and Horticulture, Universit) of Agriculture, Ma layia St-dang, Setlangor, 

Malaysia. 
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Winged bean. tocallk called "Kacang botor." has been a long standing crop n this country.The pxos arc 
conimonri. co)kcd wkith chillies: sometime, theN are eaten raw as salad Its, potential as a hca,% noJuLating 
crop %kasfirst realled by Masefield 119571 %hen he carried out a field reconnaisance in Mala sia on the 
n(Kulation Of legu nlrlouS cropT, 

(limnite 
Ma.%Iia coMpr,.e of PtLiinSular Malasia iV,th eleen ,tate-i and the State, of Sabah 2nd Sara ,ak. 

Since inge, bean 'Worl %%as initiated In Penunular Malasia. this paper widl spccificall. refer to this part of 
.,alatsia Peninsular Malassia extends from I I N to 0- 45'N latitudes and (;9- 401 to 1040 35'E 
long it dc It ispLaced In the 'one uuall refe:red to as the humid tropic'- - the region where winged bean is 
c(mitonIls crow it Winied bean in Penimular Malas sia isconfined mainl, to th- low lands of the counti. 
where th: crag mi'InimumItln temperatuze is about 22C and the aerage niaxinurn temperature is about 

22' Reltise hurnidt., %artes front 8Y to 5(r, lotal annual rainfall ranges front 15 cm to 400 cm. 
depending on the lhtation withiit the cOutr . 

Varieties 
L~tAal arect of w nged ',:an con ,st of two distinct t}pes. The apparent sariation betwten these two 

t p I th:r leaflct !nrn I h" mIe qnmontj t,.pe i.I osate.(ore growt 14 lines, has broad. :eaflets while 
the ,ithcr i px. t: %ifi ., iAio!.itr leatf't. The latter th pi niminl1, confined to thie northern parts 
(if Me. canvs I o,:ii ins crow i is pe ni.t% hase bc.'n introduced fron Thailand. 

I he cntiiioa winced bean tI e p,,esseslightbrown to dark brow n seeds 'The variation in the seed col
or a 14o,urid to b due to the length (f storage 1-reshll.s har est'cd seeds will be light brown in color but 
through prohoged ,it ravc. espcciall when e\prcd to air conditioned enortnment. the color intensito %ill 
inc.rea, The plaits produce foliage profuscl. %%tih mid leaflet lertgthI ranging front r 5 I) II 2 cii and ntid 
leat!e w tli ranging front ;.6 to 11.8 cii. The ste, are crnsienils green it color and the opened 
flow ers are blue. %tlth green cal%v Young p<xxs are all green. including tile , tn -.with rectangulat cr( s
-cctioi Pod length ranges fron 143 to 24.3 cni , ith 8 t) 15 seds per poxl and iean seed weight of 0.34 to 
0 40 g I he rlants produce bott rxis arid tubers A..nalses (ifthe drN seeds arid tuer,', are pre-ented in Table 

Winged hean ariettes hie alo been Introduced front Papua New Guirtea and Nigeria. A prehiminary 
ob,'-rsatiormal pklinting at the 1.nisersit of Agriculture %Iala sta 3N latitudei rescaled great diersity in 
flowering dates an ong the %arieties lhe number of da s fromn sowing to first flowering ranged front 57 to 
105 a ulahle 3i IPS 122 arid I PS 31 ifrorn Papua New Guinea? were the early flowering %arietieswhile 
lI iI and .pt I front Nigeria) kere the late flowering on'-,. Local %arietres All., and M 14/4) were in
terniediate in fhowerirnv. 

The %arictiesalkt" exhihited differences in gro%th sigour. V'aricties MI., %114'4. UPS 122. Tpt 3.Tpt II 
end Tpt 14 were %er. sgomrous in groAth w% showed extremely poor growth.hile i.PS 47. T't I and Tpt 10-1 
In betwcen these two grours. lp! 2 and Ipt 8 performed better than UPS 71 and Tpt 6. while UPS 31 and 
UPS 53 showaed little %egetatiegromth. 

Table 2. (ompoitior of se-d and tuber of common local varieti of winged tean. 

Iltems 
SetA' (full-fat raw) 

I%of air-dr %ample) I 
Tuber 

of air-dn sample) 

Prosimate anal.sis 
DrN matter 8906 8387 
Ah 
--her extract 

3 73 
15.14 

30Q 
0.49 

(rude fibre 0.05 8.13 
Protein N , e)251 35.53 18.31 
N free extract 26.61 53.85 
Grc, cncrg) lkcaL/kV 4860 4059 



222 The 1VitiryJ Bun 

Table L continued 

Seed(Fulfffaran) Tuber 

I:em I* of air dri s:r=p, % o&dfr.-dn .mip-I 

Aeino acids
 
A!,rortic aci.d 3.75 1.74
 

Threonine 1.41 0.57
 

Seri n 
 1.61 	 0.50 

(;zuumlc aoCd 5.67 1.19
 

Prohne 2.10 0.31
 

(lciczne 1.27 0.40
 
0.33ALinmne 	 1.13 

('slit 0.53 0.04
 

Vaihne 
 1.19 	 0.44 
0.42 	 0.14.Mhonine 

Ioleucmin 	 1.72 0.50 
2.77 	 0.671cucrne 


Tb nne 0.96 0.21
 
0.31Pl n, lalanine 	 1.05 

2.03 ND
 

flisodne 0.90 ND
 

Argienin 2.16 ND
 

Tr) ptophan ND ND
 

l. mnc 

ND - Not dettrmined 

Table 3. Performance of 'hinged bean iarieties I~rown it Univerity of Agriulture Malaysi. 

D)s to first Mean pod Growth 
flowering length (cm) igmir 

57 	 24.8 5UPS 12.2 
58 11.2 2UPS 31 
61 	 11.1 2UPS 53 
61 	 15.0 3UPS 71 
61 	 18.7 5Tpt 14 

Tpt 8 	 63 11.0 4 
66 13.6 IUPS 47 

19.0 	 3Tpt 6 	 67 
68 24.3 5ML i 
69 	 22.0 5M 14/4 

21.4 	 ITpt 10-1 	 69 
74 17.7 5Tpt 3 
79 	 19.8 4Tpt 2 

21.7 	 5•pt I I 90 
Tpt I 105 230 I 

Growth vigour rating: - er) poor;, 2 - poor 3 - medium, 4 - good, 5 - ier g(ed. 

Staking 
trellis. Pospisil et. al 119711It is custonar,, in vinged bean growing to support the planLs on stake or 

cm instead of pole staking of higher heights. They reported that
hae recommended hedge staking of 122 

In Burnu. crop, grown for tuber production were allowed tohedge staking allowed eas, haresting of pods 
of Sciences. 19751. In experiments carried out at

trail on the ground tPur,,eglo'e. 1968: National Academ. 
on

the International Institute of Tropical Agriculture in Nigeria. seed and pod ,,ields of plants supported 

than double the yield of unsupported plarLs (National Academy of Sciences.trellises or loles %%ere more 
19751. There is no published report on how staking would affect both the seed and tuber yields. A trial was 

thus set up in 1975076 to answer the following questions: 
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I. 	 Is staking the plants essential for high seed ar.dor tuber vyields.?
2. 	 If staking is escntial, will different height of .rellis affect the prixouction of sev.es and tubers? 
3. 	 Will different types of ticllic, ued affect the seed and tuber yields? 

1ATFRIAIS AND METHODS 

The experiment swas conducted on :he farm atarea the Uiersit of Malava from June. 1975 to 
Januar% 197). A randomiied complete block d sciv.vith four replications was emplo ,ed in this stud,. Plot
sie ss.as o)0 . 3 0 m ,,ith 90 cm bet, ccn plot,, Ihe eperinmicntal area was rotovated twice and during these 
cond roto*'atton 500 kg,ha ma.nsium isoi 	 '-,I s ircorporated into thre ,oi[ Seeds of a local variet iNM
14 4; 'Acrc sok n c'i 'tith June. I Y5 in r,s no cn apart ' ith 01 ci [et.kecn plants in a ro;*' lntitall, three 

Secrc planted per hio!,, and 2 to 3 v,ccks later tlelecdlinis %,cre thinned dow, to I plant er planting 
plnt [he ,CCds ,,Crc lot treated i- l noculumll.Ucrtih,ers ,erc apphd at the i f 40 N. S) k.IraF K in the form of am. 
11(tun ,ulphlatC. du,'biblt ipcrplhiophale and muriate of potash. rcsrticlONCIv All the phos.,phorous dosages
'AcrC applCd :it !ai'llll: half t e dir-ae. of nttroCel and pota"sinuni ',\erc applied at planting Mhiel the other 
half at 5 %,ccksafter planting The feitilhi/cut' ,crc aitphed in het,,cen plantin, row s. 

ThereatrnicilvtS, is l , crcesntcd 

I ( introl - the plants %%cre not visen anN support.
 

Wire ratfia trellis of 1-10crm high.
 
T Wire-raffia trellis of I SO cii hich
 
T, (onsentional trellis of lSO cm high
 

Fhe 	 %ire Raffia Irllis
 
Ihe s,*ire raffia trellis ',as made up of tAo hea%% 
 pts set at the ends of each plant row and with two

strands of No I0 -%ire fastened to the posts. onq at the top and the other near the bLe. The bottom wire was
maintained at 30 cni from the soil surface M*hile differences in trellis height ,as achieed hv altenng the 
height of the top s.ire Raffia s,*as strung bt",s een the t%s*o wires in a zigzag manner. with the point of each
'A," accormmlo.ating one plant The plane of tile trellis for each plant ros ',as \ertical. Such a trellis iseas, 
.ind fast to construct and the hxc :%posts and wires can be used apin for man% plantings.
 
I h ( in c,Lntihnal I rllis
 

I' , .,;.,, :.: . i,;,ct! ,, ', :; .irnxe r ,  ,mi .ro I jli', :i i']dIl'.111 i iL.1 'A1 lC 1 bear I. 
.. '.,, :I :r!' I ',! ,.k, i thI( ' :i( ";I' :i e s' r l'!a ii' C L u '[cr e , 1 the ,tick' in 
:ic plant ro;' 'k..re t:ed to the cirres pondinrg sticks i thle adjoining ros to incrca,c the stabilit, of the trellis. 

This %,a- a coniiinturther aICd b%pa.,i;. , irc throuh the tied Cilds of the i',o ros of ,,ticks tie wsire be
!,iv asitcned tI I',' heas r ots set at the end, of tile p1-tnt ri,,s Ilie height of the irellLs sas taken as the 
ociChint of the cionimlon ;%irc frorn the soil surface Ihe plane of thle trellis for each plant roy ssas about 25' to 
,0 	 from tile ,ertcal [his t\ pe of trellis is tediou,, io corstruct and a great amount of long sticks are needed. 

RI-ES ULTS 

Sampling of plants ,,as carried out at 1) seeks after ,os, ig [our plants "cre randoml, sampled from 
cacn plot Leaf area. dr' matter ,%eiwhts of lcaes. ;ies and roots. nodule numter and nodule dry, %%eight 
-.%eredetermined frorn the 'amplCd plants Ihe rcsulhs are presented in [able 4
 

Tholith not statist call. significant. the urnlp i"rted plants C had lowe
er leaf area and drx natter pro
duction than all the supported plants il. F, and TI N, dulation w,,as also px)rer in tie untupr)rtcd plants 
sshen compared to the supported plants 

.\mong the suplpirted plant,. tho,,, on higher trellis height iC, and lF) tend to hase larger leaf area than 
those on lower trellis iT., Nodulatiiin ',as better on .kire raffia trellises than (n the conventnonal trellis. 
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Table 4. EFect, of ,taking on iegetatise characters at 9 week% after sooing Ion mean per plant basi?,. 

T m1c-Area Dry mtter i "_Nodule \4. lliIA 

Treatment l.ea' Vin0 Root1, Total No. I)r%\.tijuhi 
l 

itm21 

2rT1 5053 14 10 3 I 2h 8 29 I 0 23 
*r. (),S Ie li1i 2 4h 3104 72 3 o4 4) 

T) ,49W i89 12 7 2.55 34.1 73+9 0 55 
2i4 is1 11.7 1.98 31 8 35.4 0,31T4 

S.E 1249 309 244 0.35 o35 140 0,09 

Earline-s of Fh'strinl. and Pod Ilarsst 
Lns'px)rtd plants took longer time to flower hence, later harvesting of pods than supported plants 

iTable 51. No significant difference-, were found among the different trellises in their time to flower. The con. 

%entional trellis. hossecr. g.axe earlier rxx1 harvest when compared to the wire-raffia trellis of 120 cm. 

Table 5. lffects of staking on flovt-ring. pod hart-it. dr. ,.d .idd and tuber .ield. 

to firt dr% siddTreatment l)a%% to 50% )a.%% Dn eed Fresh tuber 
lo,ering pod hanetm (kv. IW .ield 1kr. hkl 

1 9e) 7 a 148 a 203 c 7t4 b 

T. 81 0h 13ih 884b 2" a 

I SO00 h 132 hc 20Ina 2234 a 

1, 82 - b 128 c 1531 a 2708 a 

( V 13I I5 Il) 7 8% 

N.B. 'alutinthe .amecolumn hating the %ame letter different atthe 5% lcid o probabilit1
are not ,ignificantl. based
 
on N-* Duncan's Multiple Range Teit.
 

Dr I Seetd Nicld 
Dry xx~s %%ere harsesteJ commencing from 18 weeks to 26 %%eeksafter sowing. Unsupand sceds 

porttd plants produced significantl% less seed %ield than supported plants 5!.Th(e supported on 1805lle 

cm wire raffia trellis produced alms(t 10 times more seeds than the unsuppored plants. 
Comparison among tie supported plants shomweu that ,eed %ield was aff,:cted by trellis heiht. Plants 

supported on the 120 crn wire raffia trellis produced significan!'y lower &Led jeld than either tile 180 cm 

wsire raffia trellis or the 180 cm con entiOnal trellis. No differences in ,eed yield we-re obtained between the 

later twso tpes of trellise 

Tuber Nirld 
Tubers were harsested t%%ent. four weeks from sowing. The fresh wcights were determined after 

%aashing off all the ,Bil The results are presented in Tabl- 5. 

Unsupx)rted plant. produced significantly les tuber, than the supx)rted plants. Tuber yields was not af. 

fected b%either the height of trellis or the types of trellis. 

DISCUSSION 

It should be pointed out here that harsesting of lxxls coincided with the rainy season and the attack by 

false rust I.Snch.tnurn poplux-arpil was quite ittetns. Rotting of some ripe xxis were also encountered. 

Thus. the yield figures. particularl those for sted ,elds. were on the low side. 

From the ,csults of this trial, it could be concluded that staking ise sential for high ,,ield of both seeds 

and tubers in winged bean. A probable explanation for the increase in yields due to staking would be the en

couragement of ine grow th and hence leaf area together with better leaf distribution and display. This would 

allow greater amount of photors nthate formed, thus there would be more translocation of photosynthate for 

pod and tuber fcrmation. Although the measurements of vegetative characters made at 9 weeks after ,owing 



did not shot, significant results. there w4as an indication of lover leaf area and dry matter product iof un
supported plants "hen comnpared to supported plants. Perham. measurements made later than 9 weks after 
,t% rig inight show ,egetatie grow, th woukl 
the unsupported ones Vu'ihcr eiplanatiiot for the w-rease ili elds, particularl, that of %oed,on supported 
pl)Ints wa,, the lc hcr harsestiriv of bIhlis allowcd a longer hartesting period of rxFxi on the supxrted 
plants I hc siettit ,cant effccliostaking on tuber ,ield has brought to light the quLstion of ,aildit% (f the prac

inged beadn crop. grr not pro% ed %o, 

o significant results as more be expected on supported plants than 

tice In Burra %kh.re w, n for tubers, %cr,. ih ',tliprt., IPur.ec I e. 19(8; 
Nat;0oal- Aicki of ScieIeS. :97., 

Height of trellis ha a sitnificant etfect on sed e'Ild tu ield Plants on higher trellist I1 0 but not tile r 
cm: r.roduccd allout tw.lce ailmuch ,.ed than tht,1o on shorter trellis i1i( cm []he higher sced ,Ield1 on 
higher trellis LWoad aican btedue to hetter folqae d',pla\, ot the extra to.f area deweh;v.d [here is little doubt 

!IA w TC, iLtc R''''''['.' :s~2Ir2:rL' I I 
ci.ei cted in 1,julit .leissi that thI',' ,uld l'ae n eitra .Tl%IIeed.Ad lser, 10A) hlch a trellis " ould caue 

hat, 1 

.\lhIugh seed A!*Id was 1n.reasd b\ higher trclli., no increa.se In itube,:r ed \as obtained. If the forego 

Ing explaniations that highCr trellis !Ld to better foiavg displat and thust rtfo rmationt of photorsNlthate 
,ere to be mtlaintalied, thlent the.- failure of Iticcea's iltuber ,ld do1e to h!gher trellis could I-robablk be due to 

diffl.it, i hars ,,ting the I-.!, formed at the, top Ilhi, bteen noted and reportCd by PrIsil ('I d/l 19I. 

,
imiltti ol '01,ink tlh - Ili, iic..acit% tube rs iisaspct ssarratt further estmiatioi 
No Lrificint differceIL" Illsed and1.tube<r Aod,,s hen the %%ire raffia trellis .nd the con%%ereothilned 

+.IItiol elMlh,.both ilof ISO ciii high. we're used ti,,oweer. wuIthi the. cotietio*ual trellis. harsting i)f poKds 

as !,u11d to be mire dift: .ilt clLtllls th(-C nItthe uiderIdesC of the inscrtcd -\ It was alsio rioted that 
d t totthc more -op '"nret1¢ of the io ia.ul trelli,. \trtiitlaulri, itxrltion of .',r%tko plant rows.
 

,
more we'eds t,rec encountered withIsI tpe (iftrellis een at naturus stage. I Ile cowtructon of the cotien 
was ald the Of sicks rcquirCd %k dflficult 1o ubtaii 


near tilehias: (if the platut ]hi, -kas indicated h. the result uI stceratie, iieasurctiients in Table .1I hus bet
 
ket the Aire raffia trellis and the ctintiorial trellis, the forner i,,preferred to th, latter
 

tonal relu.N teditu, at11110ln1 a'S [)friing tilestick down 

IP1-S ,\ND l)lo- *.-Sv 

lhe most frcqiuett, sCct pest oin Niiged beaen Ii lala.sia %%asthe aphidencoutntered , 

Thlie t IgCd bea i in Ma ,a %%as tlefalfk rut rum: psophiarpi. It was c innoin diseaseonw in intli ¢wh 
ritted that the most sscere attack h. fake rust %%a' a the tti if -luwering atid jd formation stage. When 
the har est,,ig peroit.t lJ A' coitcided with the r all, between Noeniber toeark Januar.casoncsj. cJI%. tc 
hea, itifection h% falke rust %%as bscrsed 

In plots whcre there was hcas, attack I.baphids. it was tiioted that curled leaf irus ocu:rred. 

CONCI.'SIONS 

It isesential to support winged bean plants to obtain goxl .ield of seeds and tubers. The height of trellis 
should not be t() lo a,to cause reduced wed ield or t(10 high as to cause dtfficult1 in p"d haresting. A 
trellis height (f 18) cut is reCOItimlnded Ilie wire raffia trellis of lXI cni is considered to be an ideal t.pe of 
trellis as it is cas, and fast touonstruct and niore effcc iic i cottrolling weed gro,,th. 

ilarsestin! and Productilit. 
[le harsestung aittcrl l t, ,4tI lgcd bean de:nd [or green(f s.Kr:J o on the products harses,.d 

pois,. har est ig c n ti ,at ahtl 1 .3 tii 12,INCd 14 \ecks after sowing and contitued for abiut ,eeks. Peak 
harsest., occtrred at I t( wccksa icr conimencenrierit if ltrs.est i[ig Ii Tle total cid from the first 10 
'weeks of harses to r a obit o)' , 4t Grl of 35 5 had be.tia.cunictd the tital (ireen roxl ,ield ton,,ha 
recorded front the lo.al ,aruet 

[o ,,..e, harsestinug of ripe r ,scormenced at ab(mt 18 to 19 weeks after sow ng aild continued 
for about 8 weeks Peak harsest .c:urrCd at 3 to 4 %%eeks after comniencement of har%est it-ig. 21. The 

http:diffl.it
http:increa.se
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harvest from the first 5 weeks accounted for about 98% of the total yield. Dry seed yield of 2.0 to 4.5 
tonesfha had been obtained from local variety. 

16 	 40 

14 	 35 

t2
 
30
 

10 

S20 

C 6 	 15 

4 	 ~10 

1 2 3 4 5 6 7 8 9 10 I 12 	 I 2 3 4 5 6 7 8 

Wteks of Ilanest 	 Weeks of llaricit 

Figure I. 	Green pod production pattern Figure 2. Dn %erdproduction pattern of 

of local Ainged bean iarirt%. local s'inged bean 'arieti. 

Tubers could be harvested 24 weeks after sowing. There would be an incrasce in tuber yield if the plants 
were left in the ground for a longer period. Fresh tuber yield of 2 to 3 tone-s/ha had been obtained from plots 
for dry seed production. Tuber yield was found to be double in plots where the pods were harvested as green 
succulent xLs for vegetable than those harvested for dry seed. 
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Insect and Mite Pests of Winged Bean 
and Their Control 

h P i /,h ,O,t )r I I Ir: r" 

Although the winged b~an isan ancient traditional crop in %cla-,ni, there ha%been littleeffort to study their diseasesand pr.t% until stry rtcvntl.*. Ih-crop i,,.nralt ritt of intct prvst , - rpvciall%in thc Ne% (Linca Ilighland%up to
22010 m tihcrt.it i%grtn t\tt in sub%i%tncv gardtn,. %IIlovtr altitude- ari e.peially in dritr ara,, inw.*t pests, 

c(an v of impirlAnc. 
lajor ~tdlin, pt-.art- (phi,,mpia patw,di ( rion) and Fpilachnid, "hich ,iictirimt-% %vier the stcrn. In Guam. 

fphit-r iii,,rakoth and I',rphii',,tar%,,rmu %Itu lanksr are Major pt"l'.NIalurt,flotring plants are sometimes at. 
tatktd h%%Iaru, a hru,j h 1(,,riand It.%%,ftt.n hb npiJ.'t u N blotch leaf minrr.% ,,,'ii(1.1 ,rothtr I vpidoptrra.
I u,,itoptera sp. (I %,ntliid-,.)nija cau,. vttnsitIh- damnat, in dritr arta%. I hr rot gallnvn.atode. ,\tdin, in.
,i.nra ikofoid and %bhirei ( hitio)td isptvnliall a trrious pt--.t in Papua Nrt (uinea. Minor pt-st, ijkdudc thrip. red 
%pidtrmiti. pt:ntaoniid hug%. and hcaffttding Ivrpidopitra. 

Intci :idt- +hcrrt poNibihr. Ifihcontid r.hir t ntic di.r,,it%of th crop ,houll hr ploiltd or in
should hr aitidtd 


%ttrti-isia.iv. Rt-.oarcn %houldhe inten.ified in tiingrd bran pvt,,t.
ithir tc-',,i.tconmic ,ignificancv and management. 

INI R()l) (IION 

heartsl ro it%\IthOU 2h r1%%IId II,0aC been i I Sot jh last \sia or ctuclttries. thoIhao. been grown'[ina Iis 

'ltr .ra,a +e'etiblcsubstence crop ottl a swall 
,cal Recenil1litcre hasi,bcn ant tupure of inrterest 1inthis
 
crop Ik hanet ad 1'74. \non ]9 
 since itsIgroriw: atd nutritional pt)citial has b.en recogriled (Cer
 

ctei .l.114.torp;,.tl ctal . II. Na.scl. IJ 3I I%- ,ceds arc lrnustea!l% high in protcn 1371rand con
 
rn liInt %ih d I lrl Iri'rniu, \t trlti )tuikI .the." re",cln[e so%a eart. Iand are eI than c'round
tter 
nit, \I1 ;,,rt, ot .isntcatcn jsho t,. L.ies,. tfl%,er, . iting p.,ills in lie

t%, 1*.i f+: t1iher,. a Lrix s e. ,.khte 
,Cd c+,ke ,I,1'L.In rcsidlue, are .1LC;p1thl' ,tic t(*XJ I hc richh n thilatcd roots trIpro%, ,o)ilt+ertlt 

S.cr,! ,ilth,,o .I'o. iere tla!tli crop' is tree 0 ns+rel.itiekl ot isasl. d Inect Ns 1spil,,n et al . 11071. 
19' l huil.tt there.. hah K1' rI o %IICII, t I..reiaictu d i of Its In,sct arid tortc [pes, I I;N ,I"It, 


?\x .'ilill:r:,i~/e,, th. t I l o.o" , ti lal" 1ittnr, tl- i[t it) th" hope thatl -he:di il. t %III stinltinlate 
Illire rIhrIi'. .i nd t+ s i; e tic. timi It th.re ,j ri," Iro s I e'istettce to iltire itti!rdei c,ltiatiot 


temi..n~ ten.
%%ll;'ie e\pei2 .! t .ind disase ro surire ruileC ilNlr~ ict in the! rururer lambi. 19)741 

KI -,01- FI.()M FIRS 

lII:ItIs,t !k'., .ui tljue p't: Iiel \ev (ti%%i i ,pti N" I I fi.heart ..l bsorer . Ifanii
'fih/,i./ s ( ,",crj I ,h 11,lbl- . att .k,j ,ide, rAnt-,, ol JeL-Lui ,itri u tr i llicit:c ttrrom-et casternl 

•\istrai i. Pa ti. \.1, (to .ioe .il \si'i ( Ja'lllithe India Inth" ue.. ItIII Cair and .I'() (k.'eursIn 
\laida.itr at te ,utherl r ,t \tA., ald illiISoith ar d ( etitrai Aicrica iAnon. ]tiT7_,Itla recent 
tre! tr,2 in 'rt \ lkri. 4I I ,r '. t the tl.),cr ,11iMe dtd \ to)t rc leeolldhe InIteI at ha.eCst 
tin;: \r~erthr[l.- v,, 1 ."'1twalcth .re irtl iit nd rloeftect on 'I eld vas ohcr.cd frotfltit,latc Iifestatiorn 
I tjrth.r s tues toOthe et ,it tit ,,.ie- ,rt v,iced heart, vuld he d csrable
 

11h. oth'r ,['t..e recd,,'. ap .iir t,t Ilofminor slgrific.rllC thoith I lmpuuk'\ '/o'ts 
 11.1 ha. bene 
rcp-,rtetd ,iatti.r! t~.i,-tids tid t er, of other leurires in Setialc .Appern. 9t4i ar d Vat \frica 11c 
I'lel'eI'5+.
 

:Foundation iProftsor in Ilioloti at the I nitr il of Papua Nv.ooGuinea.

:lhrad. lIilo, I)tparimtnt. Ilah.kt'.hur% \tricultural ( ollctr. Richmond N.S.%%. 2753.
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232 The WiVnged Beanl 

Table 1. Pesis of flowen of %inged bean. 

Taxon 	 Countr%Refrinm 

ralidat: 	 (11111nea1lcpidoptera. 11% 	 Aanica tevtulahi 16citcri PjPua N'Cvh 
i .inib. j '7ei lennier. 

L eacnrdic ianp".hti/N 411'i 1 1 %tuei F)N 6, ll- enri-rl 

[fnuntrnldie 	 tr!.''''i. 1tJ'.t)'II 

ir MJ.1% a * oCIQ ' (ok-optcra: Rhihagilat 	 f~Inn: 

l'FS IS OF PODS 

~urfirlls to he SiILlit Iald IsolIIteI 

enld (ifIthe ~liipokiN davcg IiaN beeni ohcr~cd from light \c:ar,; 
MtamAa ireuaht daniage. thiouih not uwaminwon in Papu 'H.C%(UVM 

restricted to the steml dco \(~Ini~~ 

i rithll 1, intestatzin but tliix crnihtNpjcie" rtilI t c r.;.!d i th stispicion ,is it is a ialor jxNlo 

other lcumcs (eRiiRt f 'Nhi olt' and d',%Ce0otlIne 'eeLIS I hle other s~ce are of nmnor mili[itic IIablc 

Table 2. I'-i of pods of Ain,_td bean. 

Ta xon 	 (ounir.%Refe~rence~ 

I epidtpieri Vt, ratlic Alarzaa te-'nelali- i( Ic~er, I'ap:.1 Nell (mi 

I lertnipra l'enfu uoidic .\ 'ara tirida I P.1r . Nt!% (1iii1W.1 

PPSIS OF BU1)5,SIE:MS AM)NOILN( \%IN(,Fl It AN P1lA N IS 

T he pestI, of hL l. ste IIis anId seed IIn vs are sh'ItoIin I ahlb 1,-.,I hecbe-auIfI%();nw',i tw pfla st ol 0 r. fmn I 

t,, .imetinie% a SerIouS [X, (It 'Needliru's LIar~ac bore throtiv'h the 'icmis arnI Hmn 11hCLa lad 111a1\kill 

'ditigl Plarit, that are rlo" 21Iki.. in :iirk- aticillar1% i druer coninltii8 in Papua \ec'. (111n1nC.I Ils 

major pvst (it ermir Ie iruc' di'.tribUICLd tromiith-. Pal hrmu!I *\n'.trallat. Papuat Nol (Iinea and S 

Asi.a II In"'mIIIa andS' I t!,()taio tkd irs Ili th% \lidiel Fast and *\fricaj A\non. 1174 

lable 3. Pil.t'. of trud'. ttrni% .and Nounj! Ainltd lita.n plint.. 

I lerm ptera A pid iL~iac pL ru itii rc K...Ic I	'.ij N\iia 1111C1 

Ianih. I ( ,i1al I>u\tiiu i alu. 

AI'1ddc Rlptortu%annuli 'il.Im 	 ci. NcC i 

F'cnttonildae .\.':ara irididiI I, 	 Pa'.ri N '. Cii 

Dipcnera .groniiMao: Ophcomot a pa.,i/1 I'jruj \c.%(f.'jined.. 
Tr~oni iILIh.) ci .1I 11-4 

Acaru IjrronernuAICAi	Icphivwfar..,,i%i (.tji 
Ia!:.lill luipan 



The black bean aphid. Alphi%craccil ora Koch. i%cornrnonlh found onfthe shoots of %tmurigt,,inped cans 
in Papua New%(uirwa but wddom does~ a±n% T~ri On (lhe other itand thiss ecies ttu' dlaiue tip to 20i 301% 
of the crop in (iuarn unrle\N it is controlled iN~unutpparn. 197t)) Another najor pest tin (utiani is the 
c(~niorxilitaii broud imict. I'iAphu.' iaii1'u.U Ic. inksi A.ich riia% destro 5l( to hi1i of the crop 

TheLplait sticker,, Rijzprruin' and \':ura itridula L. wia scriiiusl L,,fltdae or kill Smtall 
plants through the. inJction o! Ni~uc '.fli~a hillM 'o (tt sniI,1 [101uILMriitu ha't.been rervied on %xunoed 
hieans in P.!pua NCek (111inea' 

11FS IS 0~1 1,FA\ S 0F ' 1 G(F 1) 111A-N 

A !nothe-r c!rau I ,i Iene - 1t ide ra 1 ! .tI fc~t ) Li c; tronIiII, , i tee J the timintoI ime I [ablIe 4.1 teir
 
[pKextNIta!L! !d';Vtld, j'4IIn lirl.ttc. NAur.ir!ceru'c and I'rrA ih COTIudii;ori Of theLhi~.t a.11 Ir),I.IhI
 

ir I,.t.ui ;:,c;, iht,I A inh iI tuiirnI - i. 1 inf!Luc,.! h 1 di 
 or; %:ap~asI 
rct iora mnd PIlnotti(. ui Ur'i arecir datunacitig 1o .ciurig planto D~r% coriJtimo accentuate 

aurI,IIi IIi1:1pr:.c icc 0 h()p .miAlptim 

~~eJi~ iiru Jiac hee :as.U.;:, :(\V iandJ ci 11.n:;'!r1,:,1kio\ that 
No!!cl miner. I ,:it,.r I h:; catised scriiOui;

.1! tt ace iWI' le' r:aih wncar: l i-,t mist !,lrnt la.cc. in theird .tcr 
I K' *;xc: 1K i:: reI:etuti: 
Ihe: u.i!hir IbI,,i.. n1:J;uj':fz:; tithe-r I 1p:Lichtnd, I caw'c (ite tc ello~ prO%0.1bR 

eih ththan~ac :uchne.h i. te h l a!dit; anl Ia~aIpilachtnd' arc .1mic mrtilortarit 
cec~u~evct.inIl a \VV, ( ;iunuea. hutl thir 'iunit,'c a v.nd heanl lxcst; 11.1n1ot C1 beenLfad'e'ed 

0%e . I cpndiu;)m.ra it illnitu riq11irtal"CC It i' likel that1inr.,th lited -ipl~r !(11%: 

Iiher l';Y.11L'tni Us '.RI nI 
 I ,:l teecd hba"n.k maI 1 cctIIIII titiil \% nered i'cai.:oi ut thdi th- 'Il. e fa'%.oilred 

ltm i4.- the: collmmii, :'I' hplamjiu ;t'ecie; Ill the, Port %I,,rch.%area 

I ihli 4. IPt;t 'Ititt; tit 16ijutod hvin. 

I it.ifl ('iunir%Rt hrcncu 

I en;'e \;:n1id1K1 .*Ip/u (raccii,.ra Koch Pa'-tia 60111lnmC.1 

rKhami mtm.i 

didea x ~ aminccm at i'.. I K Iii c: I I crir 197i(i 
(IC-anII.i Ifncwpaa hnrxietermnnirii Pdaa\e.( 

I cr:dt.l-ri I incimi Iezicprera sp Pi'iNei 11r,une 

INi'ioi lc. t 
1'%ratidae (ampnrowna die'n.',,alp. (Guen ttr;;l 

I. Indict-da I. .'tli sria i( hil I )(,
N%mptuliae eprt, oa 1f 1 ma:dnai \I~'s. ( hi., It, 
Sphingii.L -ititi',l. /ia(i:(.'s I.\l I ii( is'i. tlJ t,i
IMInue1JkIe Vfuird I'morn'" A.ilk %Uli 1 mIt;rit 1,wr 

Ncarm Ti 'amovenuie Atphav"can' ,mr it duin d aliks ( utltij NIni ajoiin.I y 

I ciimnhideI'trri 'Ui '' \lm nI (inc darh i96 

PF.SIS 0OF SEED)S AND) ROOFS 
No jre%t.s ( 'tored seed ha%ecet een reoirded It has tiot b.ent \~illanec prActicc tit tf' rc ien Papuia

lke%% (ouirrea. indleed sci !, rier 'cxcce Nit dilub t~nhiscrop become; iMore ; iplalr 'tIl seed stocks ac
uttulitlate stime, liced p ~l'LM. pstS .kill be, found \No ttimc-r pe>sv lui c becti recordedl 
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s,,hich ..\ rKitentiaI major rtxit p,.-t is leet: lA orm .Afelodoit,'tni' iCo,,mta iKofoid and Whitel C(hi.) 

197m Thecshould not Ne confus-ed %Iththe., 'h causes- the tomation (f r, ugh-surfa.cd root galls n.gc,,7t 

surfaced nitrogen fixing root nodules,. lis nena.tioe has iecnume a problem in areas ",here the s7nt- hoNt has 

been grown ,esral seasons It also has a sside h,,t range 

CONTROL OF PISTS 

'here pr ihlc.
In subsistence agriculture no chetmical control measures are taken agaitnt insect iest'., 

should be aoided as mint of the imior lie'ts are ntortll%dealt %tb% biological or natural conith.,-Lccticidtes 
or niooil Iurc thi,

tnol methIds- If the cultisatlon of .l5llmc.li l, i' to te itcnificd iltl, c'ish cropping 
'c " 10cL 'tIXh!e ' :i 

nla. prose to bseinad.uatle 	 Ihere I. hos c r,a ercat rc,cr.oir uit c rn ti dix ir'.-it.I %sithi 

nd itI, ho[.d 0t thi' %Ill h, fulls ciqplotlcd for re,tIlce to the: IaJor 
ssithin I'apa Ne. (G i ait,, to I--_- h1 

ra 	 ()phl'ims. ()I1'ckdlItIL' sxaI,clxtr iae 
trolled %sit1Ii (2'-; 11,111110! sra%\ hu er uitrofl',d s ith 0!2", prug'.xur Pemlr% .il u7u uh 

solnic mutidki IIAe\C el L.irricd out xxiii chei-.il 
Mid- tLaoii 

J kndsith carharI at ISI;, a i
tamed control of tnidmtifmLd le1:hopterou, irsat teediti nti ain'sc, . i IIt 

not he rc,,ortcd to ightl,
iust 	be stre'.ed. hossccr. that cieric. control ,howl,! 

DISCII SSION AND ( ON(I.LSION 

It Is Inptal to into1 acounlt tt,. Lcondill, s liLi c-onideritng pest s',ls Ihu's. InIP'ali1rotake 
, here rainfall i,, hqih andlast troubleone.in 

,,sere il tIe drier,.los
Nes, 	 Guinea. pets seem toh, Ibe IIlic hilai,, up to _2()) meter,, 

uniform |he. are \sorc mitt the.iI a,,,onalk sct north citust at sea Iel and are:mot 

around Port \.ui'e-h, 

from o., countries. e v FurnIJ. ssherc 
rainfall area 

', h 
- , 

nos.-N rs-ld, , im[polll tant int 
[ hIls 	 re% %, 1 i lncollil!tc itt111l ilomtm iiori Im,axailahl: 

the!Ixist ha.,of %tlL d leans has been Iieri,,ie, I tii,cullialllti 

xsich should he r.m' LeJ I ,1;: is,tIo!l 
oid thlir 

our kl c- %%-e 	 s., 

inscts associtid % ,x Il t' s.lt special reference tl I'.sts 

s and NctsI, 
I I .\n icrnatmonitl sursc 	 ot til hw 

rehatie imp-orilI1.C. illIm,,CLI ,trasitesald pred"itos. to po0,,11h-1a tlllnin 

u Illi fica(ioll ai! CI oikcal "tmdx lt thc umajor pe"t, 1JUdtig qiattllIttil a,'C NIIIcIIt of crop l -s'es 

al d theltlc t.(itl f iic tircslo!d, , h.'re Appripriateabli,,hml .c.iO 

,I A stud% ot ' iru selase'c .1". Ill h !r .,,c In this c the- uhcrs'atilon ofor, i ectll'oi'd othLr itiec: hil at.I 
1-urina diclilmIBurkill illUI i. th.it crop-, groll I trill0 hal Iced i. tie lois hail,' 0Bl n tendto cachi sear 

utile,,, fresh seed , ohtitied troilt the Shiain 1Hills. 1i1,1hc Sillilmf ill 

h . io 'ratliir tl %,cl etititltilOIts and pl.tilt hreeder,, Ili ensure that ialittmunt141 	 ]here shoiid he Llosc. 

i",, iisec aid lItead a ita e i, taketii en'ic r n tis.,ir ,ds pests 1 t.e1 

studls., should ih itide to des.clop xest ltaIIemIeIlttIi prograis
15i 	 If a1need 1 demontratcd h% ill aid 121. 

s,hIh sill nuiii Il/' th,e I! ,eiide, coperatit i (1tnI his s,Illrequire the close i agronoists 

trig
sure appropriti culturail i.rrthoi ati, IIth, est tlhi,ition (it the desirablet arllllrnic propert, esoft 

eLl bx 'ii,. c c Ii cr p rtitic di i ItII.l"d croppitng 

( KNM I. IN IMIN'I 

"IheaMthor ickll-s it thatiks theic at unpuilihed data front l)r I N Khan arid M's,,ledges hd 

at hei.nmrsits f Pau.lci Nets ( iuie. Messrs. 1 1 lenier. C. If Perr, ail (IEr',kine and I) linu-
Profcessor R lurtiappmn. I r ofrut

Young of the I)cpt ot Prinmrti, ltIdustr%, lPapua Ne's (mir.'a. \sso 

Guam and )r ()oI Stil ( htdI it Perk hlidin.aiI !'cttilihtr.itm I aatmatialmill. \1a ii 
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Diseases of the Winged Bean 
[)r T I' Prue 

The ving d bean iPsophwarpu%terraornolhbut 1ii l).(. (an ht, attacked b, sirust. fttnli and nrma~odr%. %iral 
di, %e,% mosaic) ha. idtntifird propt rl'. c au..d b,%Si(Yellow btrn noted but not Major funzal dijta-., art nhttum 
psophokarpitRac.) Gaurnann IFa It, rust). I'w r,'I phrJpophnarpiiNtn) Dtighlon thaf spot and Oidium (Ifi %iphc 
cichoraccarum, po'dtr% midlo'.l. .facrophrmina p.adini lJa,,il Gold. fua.num CM.itCtUm Birk. and 1.1a'.. 

cquit'.ti (-,Ida. f ,no.milirm Shrld. and Rkh:octo.ij '.L-ni Kuhn hatc bctn a\ mciathd "ith collar rot. I -, i, knoa'n of tht 

role of ( "rt-oporapiopnhorrico!J Nrn (Ickaf %poit. %tosp."icrell ,p. (on c',.nIric IcaI %poti. Tharatphoru , utum,'.ri 
lik llcaf bli:ht). (Rh¢ncpno ,e~enbitarun vrnatodv dittasc of Major irnpor.~ Ileck and Hal'Iha~t. (fliir hlight). 
tance 2r t'aju.d bs hitt . ( hit":;,Al and Af. jaaniai0 rtuh) ( hiI.od.Vd!oid,''inc i,'- ,nita Ikofoid and \a% 

Major rrmt-rch in Papaya No.A Guinea ha% aimed at idvntifiing the diase'., causal organisms, and viud".ing their 
biolog.. cpidimiioloi. host ran:c, aid control. N1Ithe pure lint-s arc ,usc-ptible to both major funTal dieases but 
Psopho.xarpu%;ta.J,'n is immun.. Diffirnit citlti'.ars exhibit different dvrrt-s of[ uwtpIibilit. and distase k'' have been 

produced to ajs.t's both disease intcfiesit, and incidence in %uric. v.ork. 
lir use of horizoital rsistance a%practicd b. Papua Ne.i (iIntans apeCZr,, a ncet',ar.%rcquirem-nt ontil further 

Aorki genetical reitAnct is initiated. Selction programs shou!d take into account the susceptibilit. of %iingedbean to 
the main dieatk- Fungicides that oi~tr short ttrin control are a !ailab~e!o eountres that poS.. s adequate technolog:. but 
this i%inappropriate to destloping couatries. 

INFRODIION 

The booklet proluced it; 1975 tAnron. 19751 briefl% mentioned that the winged bean was unusually fi':e 
of serious pe.ts and diseas )ut warned that this situation could chang, once a s.stem of monoculture was 
introduced Since that time ,iious disease problems hase arisen in Papua Nw Guinea which liase led to in. 

itiation of further researches on disa':ses. This paper describes the various diseases that have been recorded on 

the wiinged bean. the causal oraninmi and their possible coitro.L 

VIRUS DI)SEASFS 

Dale 119491 reported that a co, pea mor-alc siris also infected winged bean in Trinidad. Newton and 

Pierisf1953i reported that a %ello, mhaic %irusofpiveon pea from Sri Lanka ICeyion) produced conspicuous 

vetn banding on new foliage 10 to I das after inoculatien folloAed b a pale yellowish mottle whereas a 

pale mo.aic %irushad no effect in 20 dass They also showed that a sap-transmissible mosaic could be 

translitted from Crohnaria sriaw to !Aophocarpus tt'trak'onolohzjs. the sx.mpton,, on the latter res.nbhng 

pigeon pea m(raic irus. 

There has been little work on irwxci since that time. More recentl a se%crc %irusattacked the winged 

bean crop at the ntiiersit. of Ghana Sinrnadurai. 1977) and there have also been some studies made at the 

International Ir:titute of Jiopical Agr:culture IITA in Nigeria. S mptoms of Nello, mosaic have been 

ebserve I at Lae and in the Highlands of Papua New (iurlea but it has not been confirmed as being a virus. 

There IsL, 'Iinl. a need to elucidate which ,iru,. , can infect the winged bean by applying modern techm 
ques. There arL -merous pests which are preset on the crop ant their role in transmission also needs 
ealuating A joint pro ramme on viruses that cain attack Aii;ged beans ;- now 1 ing undertaken. 

BA(-TERIAl. DISEASES 

There are no bacterial diseases record.; attacking the ".nged bean. 

'Head, Biok4 Department, lawkestbur Agricultural College. Richmond. N.S.W. 2753. 
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FLANGAl. l)IS-ASPIS 

There are a number of funitl diseasc,,. that h. een rc.lrdd 

"ialpte Rust" 
"1ale Rut" or i ranoc call ,,,lir,,, rde x,ah%R ciNwsrki Ili iti/lpatrick. 1931(1re.t iI l 1898 and later 

heOtll :Ti:e , RIk ]j 19 1 iah ,,, i' .1r1i',ra d .144hrl.01. It)3 . t Pi n es (Nitirlnea 
,siil',,. i IT,3 il I,. d %% %p assumed to be "false rust"l I P rc.wr,4cd diCzie ill c,! \tric, hich tile% 
alt rtich thi,, .nexer rliti d .C1,1C t il ii' rl t .'icetnthe l ippines tRcinking.h eent', rrr.,I hli .ix Of n... 
l' i '. i ' I)X\ er.. i',3; .and I .apua, \ex",, r!++.(zut~eCtI Ir'
 

\SIr~°* : ',, r:-!':.'c .1:',2 re.i~i1 lx :r r ' I~ihlrt['pittesC
! *.: . '.~ .:,'a 'rr: , :;:' ,1 1 1 

P r: C. , 'l 

I 	 .,niptom ,.I w'rdixaLx , tcrilmcd! " . bt.,c it ec r:ehltcrani Iimttdic that iri,-e and 
hurs't tci x.,.\t, , '. tvt tCk n'ict t t xx ".ir ,'iretta d ePxl 	 anId 
ta0II, Id t10 	 PIi ! 0 1 1 0!: he l'I ,+t ':r it,,.I. x.'ere xt I -ib. 
R.ci'',rski ifit,'j,,,k. J i3aid 1.,r h% RIcilkn',k ,, H . t. (lKnra r , ' . -\c'u,,ar 
111P,, .lla!!)c %er ," ' 

2 Itaf Sniplornps. \1cxt'i IO'l3 hxerx e .. l d 1:i'1.n)Ushre ,n the j,.r orti.t 1rteetli 

( ktrt.. ,l)r'.:k.1i ;rrrr -<.,e'r.e ,.tx +. .ir'.r.i':',+.: iti .,,a' lr .tr2,' ,t 
' S ltM S . jrptorns. I he ,Itm T " ,\,_'red rosth i h ml ,tiretlr, .J %%llt vI, ,li 	 1t, .- ien ar 

rested le.ldltrl to lir1atirui oft ide hwts it the tis l"e 

•l I-hI vr S.%nlptoris. Thc s.paixarel the (oll 1artx ,f the f ,lo.s att.icked.rto IhII, prI -aidul le to 
th- ,hec L (Al111t ti IC li the t ,f .',t1ItL'!L 

" Pod S mptoms. ulnl x, are rd,+i, lrlfCCctI A.\listi. I, and the enitire pod<ima. be 
itL,rtd tJid L .eTrCd tull+tllll 

b Iht- (aupal l+ Lhedi: i, lau,,ed I,a J.hitrid S,,rin trir iop/iaruOrl'anism. 	 lmniNx Rac I 
( ilrltiarli [C'I ,(,:I Ot hloo, of this or .il"tt are describCd h'.T)rinkJ!l 1WCI 
Ili st ranjzv. (laura, 2 to I wrte I. and ttLt'%lilt1fai!cd :rnicet wncfis Phwoa,+' tth 

C'117r1,ir;12t.0he t l'i 111tat the is host specific [hils ,asxtorxir i.lit 	 10 :!Ia l.;i ".parasite 

xrp' lre -ppikhti x,%ho fadiekd to )chiese inifectiont il Ph/aw~oius hirime \Macf %at 
,
h arten B P I . I :',ra, -	 "lt%'1 !t' at Sirt.cjrrt:IiNile i - t'fliil S+ai. I 	 I ttllettco %+!% 

,
Il',k w e n , )es% 
R'r , r I,11t , I . P'.:':x,''r , rie r: HerL!.. Io:2rr 'r/zI45 piv; s 1t1t1tt t( em I 

anitd Itc|-. I Itl'W 'I%I I ,uh ','; 1t'da/s i1i l,,tt. (1 l, 'e,t1,,1iu fl'dtwlfl 1 
.('epu ffl 

sat (' r (, ,'iu-nl I lahh/zh I t 'twl ,w t Mill, I£,cid,,. , a 1\ilsi, . I1,1, l .and I i,op'r'u 
11c 	 /t(XNr., W1 l,itzxr llt wl 

"'. a:r,*'z,In I Vapoa( itirea's p,,;i ,,ad,',ishs,been found to he ilrtnre frotm itral infc 
ltiorl
 

8,	Suctptihiliti of cultikarp. Pr L,' atid u1lr"o nllpublish.d reslt,s. Table Ii scored all I2) xirtirTd beaIn
 
liies vriu, ti A t Wt,'I nixersitx ,Parlta N.xs (Giitica Il\%I I p x htin "falc rust" iirstl apl.ared
 
in the c ir icnt.r pt i, .\ilece't t IS'53. ' ln5 crc '82\%reu Price. [he ten lines
 
gross n for e,,-de ,lki, , x ice it 1',1-' itKuk and Port leresh adilti ,c ere Allsusccpti
 

, 	 cepnhle ]",)7,1 
se, icre t x 


ble irable 2 . th:rrLrxir .) disease ha. ncr
heelier r,.stl!x k,:x dra% ntul for a,eitu disease inl 
the field all[d1,11ishas procd i-.efll In "",ititlilg qu1lItattxcl% the allounlt of dlsalx • prc-ciHItl Sub 
sistcnce pl;intirg,, Ii: cffct of "faxc rust- on \ ldhas set 0 toe deterlllned 

9. 	 Control. I here has k t4 dise'ase xas donebceti ji"e \%ie ocitrol optile [he urls sork 
(I1951 who rci.<rl.d that dr IIase be rem sal of affected parts at Ilearls "tace lt 

x 	 .ieb.usatn 
rnas\ reducd bN 


fungicides the concenrtrationi (i x,hich ire unkiro \%i %erc
xsa.o fi utid to present sorarg al vcrniina 
tion. rhesc ssere ()rt ,cop 5r ri ". I-erhtrt1. l)pltar Irlcb'. f)ithar1"'Inle / r.atc. Manate.,.1 

Orthmcide S1Oand Shell I3(rdu:'x )riik,.l unll hhd r:sult, has,,tCsted t.cntx ful.+gicides In 
cluding ssstenatie fnngidc [tic rc.,tslt,, show, that tridemorph. trifortne anrd captan wereI-table 31 
hih elfc.tieu, s hx rttarco/.h i;iic,/eh p"il,/ie ott. II 222 and P\ rlaphtos I hce are 
being e",.lt d turticr iri the I;,. 

http:l)r'.:k.1i
http:144hrl.01
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Table I. Suwcrplibilitt f Ainputd btan IoPhudwcrri-nporupophwarpiand .inchitriumputphih-arpiat ni'trr
%ito of Papua %tv Guinra. I Junt 19-6. 

No. of Prr,ncr (t Pre-ce or 

row Ab-nct1 of absence; of Part. 

Varief% a.%ved Phudtk-'r- SS uity ,)nch.rrium giacked Storrit% 

I!SI 2 2 LS 1 "
 

2 I 2+ i
 

4 I2+ 	 LS 

+ 2 + IS 2 
b -- 2 + [.S 2 

7 + 2 + LS 2 
8 + 2 + L.S 2 
9 + 2 + LS 2 

10 1 + 	 2 + L.S " 

II + 2 + IS 2 

12 + 2 + LS , 

13 1 + 2 + LS 2 
14 1 + 	 2 + LS. 3 

15 I + 2 + lS 2 
16 1 + 2 + L.S 2 

.7+ 2 + IS. 2 

18 1 + 2 + l.S. 2 
19 + 2 + L.S. 2 
20 + 2 + L.S. 2 
21 + 	 2 + L.S 2 

2 L.S. 	 222 	 + + 
23 1 + 2 + L.S. 2 
24 + 2 + L.S. 2 

+ 2 + LS. 225 
2I + 2 + L.S. 3 

2 L.S 227 1 + + 


28 1 + 
 2 + L.S. 	 2 
L.S. 229 1 + 	 2 + 

2 + LS. 230 + 

31 8 + 2 + 
 L.S. 2 

I + 2 + L.S 232 

+ LS. 233 I + 	 3 

34 1 + 	 2 + LS. 2 
2 + L.S. 235 I + 


36 I + 2 + L.S. 2
 
+ 2 + LS, 337 	 1 

+ L.S. 238 	 1 + 2 
1 + 2 + LS. 239 


3 + L.S. 3 
41 1 + 2 + 
40 	 1 + 

L.S. 2 
+ 3 + LS. 342 	 1 

+ L.S. 243 1 + 	 2 
2 LS. 244 I + + 
2 + LS. 245 1 + 

LS. 246 1 + 	 2 + 
+ 3 + L.S. 247 	 1 

+ L.S. 248 1 + 2 
49 1 + 2 + LS. 3 

2 + L.S. 250 1 	 + 
+ + LS.P. 351 1 	 2 
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Table 1.tnitined 

No. of Prvence or Prsencr or 
rows akunct' of abence, of Part% 

Vzrito. awmd Pseudocer. Seletiq S.nck.'rium attacked .eieirul 

1'PS 52 1 + 2 + LS. 2 
53 + 2 
54 + 2 + LS. 2 
55 1 + 2 -

I + 2 + LS. 2 
57 1 + 2 + LS. 2 
58 1 + 2 + LS.P. 3 
59 
60 

1 
1 

+ 
+ 

2 
2 

+ 
+ 

LS. 
LS. 

2 
2 

61 1 + 2 + LS. 2 
2 + 2 + LS. 2 

63 I + 2 + LS. 2 
64 1 + 2 + LS. 2 
65 1 + 3 + LS. 2 
66 7 + 2 + LS. 2 
67 1 + 2 + LS. 2 
68 2 + 2 + LS. 2 
70 1 + 2 + LS. 2 
71 1 + 2 + LS. 2 
72 1 + 2 + LS. 2 
73 1 + 2 + LS. 2 
74 14 2 + LS. 2 
76 1 + 2 + LS. 2 
77 1 + 2 + LS. 2 
78 1 + 2 + LS. 3 
79 1 + 2 + LS. 2 
80 1 + 2 + LS. 2 
81 21 + 2 + LS. 2 
82 1
83 1 + 2 + LS. 2 
84 2 + 2 + LS. 2 
85 1 + 2 + IS. 2 
86 1 + 2 + L 2 
87 1 + 2 + LS. 2 
88 1 + 2 4 LS 2 
90 1 + 2 + LS. 3 
91 1 + 2 + LS 2 
92 1 + 2 + LS. 3 
93 1 + 2 + LS.P. 3 
94 1 + 2 + L.S. 2 
95 1 + 2 + LS. 2 
6I + 2 + LS. 2 

97 1 + 2 + LS. 2 
98 1 + 2 + LS. 2 
99 1 + 2 + LS. 2 

100 1 + 2 + LS. 2 
101 1 + 2 + L.S. 2 
102 1 + 2 + LS.P. 2 
103 I + 2 + LS. 2 
104 I + 2 + LS. 2 
105 I + 2 + LS. 2 
106 I + 2 + LS. 2 
107 I + 2 + LS. 2 
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Table 1. t-It:Nr',"J 

No. of Prt-renct or Prene or 
rob nce' of abscncct of Part 

a,,,wd earkt' .S.Ineh.frium -ttacked .it'riiiPwudotcr- .%ricri. 
tolpora 

UPS I0N I IS 2
 
1I9 1 LS. 2
 
I "2 LS. 2
 

I + 2 + L.S. 2
 
112 + 2 + LS. 3
 
113 I + 2 + LS. 2 
114 1 + 2 + LS. 2 

15 I + 2 + LS. 2 
lI 1 + 2 + LS. 2 
117 1 + 2 + LS. 2 
118 I + 2 + LS. 3 

19 I + 2 + LS. 3 
120 1 + 2 + LS. 2 
121 1 + 2 + LS. 2 
122 7 + I + LS. 2 
123 + I + L.S. 2 
124 1 + I + L.S. 2 
12" 1 + I + L.S. 2 

L - Leaf S Stem P PX 
I presence 1- . abwnce (-) 

Table 2. Suwceptibilit% of ten %inged bean [inn, to diwases in Papua Nevi Guinea. 1977. 

I)V~wit" IS	 I U-, 

32 45 47 53 2 W 102 121 122 PA,wd 31 


t N A,. i r' .H, -" - -• 

PI1eri m k. 	 4"77 - 

7r7.'77... .. - • 

Preencr * I or absencr I-) of distalm. 

Table 3. Effezt of fungi-ides on germination of sporangia of .S'.lnchi-[riumpiophocarpi 

(ontrol 
me'ans (ermination means (exprt-Ad a angular transformed percentage%' of control) 

ttran formed 
Fungicide pircentage,) l)oe of fungicide (ppm) 

10 50 100 !50 0 I)0 

Fcntinacctate - Manch 73 S9 t, 24 78 17 3080 O 	 O 0 
0 0Mancoicb 78 01 87 92 e,7 17 1) 0 

%lanc(oih - nc ion e)8 87 77 57 07 3 48 t4 0 ) 0 

,lanch 77 h9 81 ()I S03) 87 54 8o,52 7t) 31 57 93 

Zinch 77 48 82 12 75 79 ()h, 46 50 77 3344 0 
11ordeaux 7708 82 72 7e)94 7073 4h.0 29 21 23 33 

4205 42.30 38,22 33.04 194tCofpr lidr(,tkdc 30.90 55.21 
Copper o0%%Lhlorl,Je 75.82 81 57 72.34 60.25 53.75 lo 50 0 
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Table 3. oninued 

aptan 73.15 54.67 Z5.79 !1.23 0 0 0
Panoctmc 78.46 91.59 74.49 b5.11 23.57 0 0
Ba qtin 79.70 85.,8 92.13 79.73 82.38 71.12 70.96
lknam)l1 80.90 82.5t 8354 84.25 p0.45 70.97 59.80 
E1. -- 222 82.51 87.0 45 38 222 18.60 0 0 

7xcartxmx17. 19 91.89 87 72 9577 79.95 8440 81 7
PVralaphr, 81.47 5 41 59 28 3374 2489 0 0
[hiabcndatioc 7t 82 93 11 91 ()1 88 2! o2.89 51 11 2974 
Ihiophanatc methNI 79 70 83 9i84 74 92 54 90.93 9026 89 II 
Thwapianatc nieth. I
 

ox,.arhoxmi 81) 78.16t.S.o7 83 75 83.9 84 38
54 83.11
 
Tr'J morph 8090 56 34 0 0 0 0 0 
1rXoIc S1 47 72 15 n 0 0 0 0 

Standard error of cctfntr2tion fungiide inftera.tiou ean .± 1.51
 
Sindard error of ur iide mean 4- 1.02
 
Sta dzrd error of conctntration mean 4 0.56
 
l.eat ,igrflcanr, difTerence IP - 0.01 - 9.16
 

1l.Conlusions. S psJplux-arp, does not form any resting spores and its means of survival Lsunknown. 
Our -,tudies hae indicated t1hat sporang:a are short-lived tinder natural conditions and dispersal is 
mainly by wind. Alicbusan 119651 did not find any seed transmission. The susceptibility of most 
known lin-e. SOtflL of which are more susceptible than others, does make sele on for resistance dif
ficult although a closely related ,pecies P. scLndenol was f-)und to be immune, and such resistance 
could be incorporated into a breeding programme. Control through fungicide usage is unsuitable for 
peasant subsistence growers who lack finance and tcchnolog, although there are fungicides that 
show promise. These are being evaluated in the field. Systematic fungicides will be ideal for controll 
ing this disease especiall) since )oang tissue is most susceptible to infection. 

In Papua Ne,,Guinea the dispersal of sporangia occur at a time when optimum conditions for germina+
tion are prese:t le.g., leaf vetn-ss and thus conditions are suitable for infection daily: during the wet -season 
there are longer ,xrico!s suitable for infection and the disease possibiy reaches the epidemic propcrtions dur
ing this time. 

Leaf Spot 
Well-s (1924) investigated the taxonomy of Cervoporaon various hosts in the Philippines and obtrerved 

that a Cercosporu sr.. occurred on P. tetragonolobwi. He also successfulh inoculated this host with C Iusio. 
niensi, -Sacc. isyn. C. cruenta Sacc.i and later reported that a Cerrospora caused serious damage to P. 
tetragonolohusiWelles, 19251. Ilorlaa and Roldain (1964 described smptoms of the Cercospora disease on 
this host and established a new species. C. aranetae.Yen (19671 found three species of Cercospora on leaves 
of winged bean in Singarre - C aranetae and two new species which were named C psophoc-arpi and C. 
psophocarpicola. Deighton 119761 regarded C ranatae as invali,) and did not think it %%-as different from C 
p7opho arpi which he renamed Peudocercospora p'topho'arpi IYen) Deighton.

P psophocarpiwas first recorded on P. tetranonr hus in Papua New Guinea in 1973 by Khan Price 
and Munro, 1978). The leaves are only plant parLs attacked. The first symptoms are small yellow spots an in
fected leaves. The under surface of these spots have a whitish bloom which becomes grey as the spots become 
older and finally black. These are the sporulating structures of the fungus. The entire leaves may become in
fected leading to severe necrosis of the lamina. Price (1976) reported that P ps-ophocarpi caused severe 
damage on winged beans growing at the University of Papua New Guinea during the rainy season 
(December-March) and initiated studies on the biology and control of the disease. 

I. The Causal Organism. The causal organism is a deuteromycete fungus, recently transferred to the 
genus I"sadocercospora The perfect stage of this fungus is still unknown. This fungus produces
characteristic conidia on conidiophores which emerge in fascicles through the stomata of infected 
leaves. The conidia ranee in size from 12.5 - 47.5 27.71 tim x 2.5-8.8 15.61 urn with 0-4 septa. Ma. 
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joritf hase three ,epta (onidia gernilate at tenrvfatures of 10'( ",till an optimum at 30- C. max 

mum iermina on x:L~urred at 10()5 r h but ti, decrea,,ed rapidl., v. h more gerniiiiaing at 

945, r h Wricc m. ,lunro. I97.'i (onidia fruin infected lea.e, germnate cquall. ",ell after 14 da', 

.Asingle germ tuN aprared after 4storate at rtoni temperature but declined to 4% after 38 da., 


hours. this incre.,ed in length arnd a second germ tube apix'ared after ()hours: branching began at 26
 

canlaes ap[,'ar to eiter %ia,,tomnala2 Infection. I h- perm tube, of conidia inoculated (lito s figed be 
Leases I to 5 da,. old are all susceptibleas sell a' b% direct rXANitratCIN although this is still unclear 

and ,pifrulation occurred 14 da%, after inoculation Price arid Munro. 1978I 

hlost range. I here are no data oin the host rative of P '' ,,;rpi P i a,:dw'p. %%as imnuntne tunder3 
natural inOCuliii ad Coni1dia germniated follo 1g Inocula.rtificial inoculation but failed to inf-ct 

hut this ned'.tion of I firmlict/ala. Cta alliis anandP tlcarz. hasL tiot been succes.ful. 

to be re[Vatcd 
Price. 11)T,. irpuhlhCd results. labl': , I. 214 Susceptibilit, of %ingmd heart lines. Pnic and Munro 

;ound all the lin's sscre 	 utilto leaf 'p, I\ dLCaC ke% ha', been dramn ip and has been used to 

asw'"S se%,erito(iease in %artiNlocations in 1)apua Ness%Ginela 
ssaj inhibited b% f1 ppm benonll I and total in1hibitionControl. (Gernllation of L(Midim.i Iti rro 

oc(.urred at 55 p0j Nle)wl -ortnighl , of 3 5 g ber-m~l in 14 I 1(1: gme go(od cintrlf , spra%,s 

althoiti the: 11111nl.il; do-c and frcqtenc, of apphcatioll ha'-e %et to be- deternitied Price arid 

Munr o I S I-el s i icICIdsC- hase inc,. b.cen atten'vcsed for actis.it% it! iitr). the most effectis e 

ftone.ldes, %.crcthe bein/iiiuda/ois, - is stil Wnlate Fpr.in rHZ 1abl,." 4. 51 

I 2hlr 4. (.rmination (i PItuJkcrcopru pophtocarpiconidia on tap vAatvr asgar containing bvnomil. 

.itrage 	 Furiher(onct-nration Mran At 

of itnom.l 1:rrmination g.rm-tubv growth. 48 h 
" 

fppmt after 24 h at NY Irk.gth gum) 	 _ 

ISO 	 +ft 	 92 
0 1 70 	 30( 

1)2 25 	 20
 
I0*
0 3 	 0. 

0)5 	 W"
 
0."
I.0 

10 	 0 

*(;erm-tubt- present but lems than half the length of the ,pore and ven ditorted. 

Table 5. Effect of fungiddt on germirtion of Peudocervoilwra pmophuarpi 

" germination 124 h) 	 (Germ tube kngth gum) 

Fungicide 
1.0 .0 10 20 0 	 0.1 0.2 0.5 1.0 20 10 20(oncentraton 0 0.1 0.2 0.5 

(ppm) 
0 - -- -  -

( ontrol t00 - 

f0) 0t1 0* t)" 01 (11 0" tf t (I ft ft
asistin 

I 0 0* 0 )" " I(XOn o0 1) () I) (I
lkn[amc 

Iop,,in %I - 1001 t(Xi 0t (t f) - 110 4f (P ft I)
 

78 t) ft i 	 - - f0 It) ft-

e.1to lfi/ - 1( t00Wt O"0 1If) 4f ft ft ft -0
 

52 0 if tf 


ltrestar. 

10 ti ft f
Maniatc 21g) 

W 110 1tf 1 	 (ahm N 	 I(1( 95 t00 t ---
I 1 f- .. .- 2t - 4ff 0 - --- - I ... 

Ii I(9 ItI It00 1I() 1(t Iti) 1 ff 
Ktx:idc 1tf 
Riridin 	 jtli 1f00 

"Distorted germ tubes not long enough to be counted a%germinated. 

http:actis.it
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6. Conclusion. P psopho-arpi causes a destructi, leaf spot%with subsequent hys, of phot'nthetic 
tissue. The spxres arc fair long lid and can sur%ie on dead Iease,, ,,a% brbe cinidia dispercd h, 
wind. rain splash, and also imstLI%although there is no quanttatise data on thi. the use of a disease 

-
ill aI,,,t inidenuf, ing differentc'i 
cl(,cls related species P v andetns, htii. eser. apiars, to be imMneC. The ,in/imdai/ok" fungicide, 

ese g(xxl control Under field conditions More information is required oi (''rioqxirizr'.phfarpwol 
,hich hsla, not x.en recorded Il Papua Ness. Guinca 

P,Advr Nlildv%% 

ke. %% 	 indegree or -susceptiblit. ahhough all lines are susceptible: the 

Th', iseaC .as irstrecorded in Papua Nes Guinea i 1975 mPri. I9'71 Ih t perfect stge of the 
fulit i i ' fund the cll resenl.c that of Fha entt d i illidt (if the ()miwd )avce choahc-anOimtn PO ,ssierN 
inilde%. is fair]%pre.lent in the llfiiands of Papua Ness Guinea Ilirata.ipr n coinmuiicdtion.la inlorm 
Cd roe that disease allso ben recorded in s1lsngd beanls ilNorth B~orneo lJohnsioe. l91)0 Th"ethi,, hs 


luriLs .ani atttck other hosts and athhtuih there are no data asailable.- iI appear, control c.in be achieedthait 


the n s r ,l, efecti .e a tlai iide s
%Itcmic fcrtiicidz.e, tpss dm l 

Collar Rot 
I Ill, in di,,,,!'Cas,,%%ere repmorted to hasc ben obersed iAnonI.1'Si Price and Munroiitth thatt 

I Q"S1 hounj that (1 gro g at Port MNorehs and at Kiimpiri in tileI-astern Iighlands of411' td'cdlingN 

IPapu Nes. (itj -',il;e(,t tc.lld,ar rittin 1 I)7
 
]he mr !mii, are %,i. l ,k
iltitL!(i thle l.i, c tmllis.d h'. kI.eath o th.,- plaits h;h aic usNall cedhng, threc 

to tuliur s,.eeks o ! i)I'ot, it aftccrtd pIarit, usu.m d %%I he h1 I rcimnri is ,c.mnrm ithbick nccrotic lesions a"
Still 1"'%'l
 

I 	 Organisms as,ocald osith fhe disvas,. .unrtmma j ;izaI',,ll:]., sslm(tolJ %%a" isulaCd from 
pla nts L'ro m in iithe inet thi lt ! a n lIkrke I itcrsit% Pap i N , (juilta Iusaln s i'tllt''if arid 
Ri. / 'qli u(ordam SA,. all / 'i'nlwfhlrm' Shel from plants in (tihe greenhous,. and RIni.T' 
, ,I''oil,; K11h11 l.n1d I \i'lhit f' Hn:ttr4mli plants troim Komipl i Tble fit 

I Ihlt6. )r.nknm s i,tlttd from ,irvd bi.in ph..ts hi-inc! collar rot. 

S.t I.ii..lit. Or-anifin iuil:ted 	 Propoflion 
of ilalte"
 

r.h 	 t91;. %l.m l'P Th P N (I it,,;, .; z'h.i assm (iMJ 1311i. 

\!,,tan ,Il (4411(1.I 1\(6 
5 71i
 

1i1h .\uaut. 19711 (,rtk.°h.im I io,.',uuzn 'moo' to,: lk'rk .Ras tlio
 
11\1 '09,414 t PMN, tOllltL
 

1 	I 7ui'43 tIP '\(, i 1iV . 
.
IMI1 i'm44 I 'N( P 

I\I -'1,)44 P ( IM I '. 
IN t '1444 I PN(, II 

/ ldrum ,' ( or.11l 	 2/10-+,' Sic:. 
1111 2_m I44,,
I P (, OHS 
1 112l''44 " . (1I f m'tI's( 

/I '.r4,I PV, ti' 

Ird Nnismhe. 1976 K(wnpiri. Hll:,,, rll' K"uim 	 2/9 
I:astrrnlIl I ]'i4.t;. I PN(, , 
highlands I\11iiJ44, ('11iI V'( 2 

Iii 	 'jr,,,Jzin ',T:If, a 10tol 1k'lr t Ras 2 
,1\1N it u 44+. t P)N( tol'p 

The pathogeniciti oif these ror [snil sh\iw ii to he dependent on depth of soingi ls"etc soil I%['. 
arid inoculun densitl', rice and .t nilrn. Ii), -le est ciori I rec irmended for slismtence grower-, 
is shall( planting in %kelldrained siils 

Ieaf Blight 
"hunaiepi'irwttihumem'fisft, anki Dl i) f? n tea%mnk mIR has hen recorded on of plants grotng at Lae 

and Kerasat in iapua Ne-s (uiica ilhl I ]99337ai but there hase been nio studies of its. iplpo(rtance. 
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Leaf Spot 
eAtsC(wphaerella sp. (IMI 199337h) has also been associated with a concentric leaf spot which has only 

"C oniplants growing at Lae in 1975. 

Other Fungzi 
Keane I9741 has also stated that Collettrichum indemuthianun and &lerotium sp. occur on winged 

tean in Papua News Guiea. 

F',er Blight 
Man, flowers %%ere found to be blighted especiallN following rain at the University of Papua Ness 

(juilea In 1977 and ,ere coloni/ed by htoanephora ct-curbitanirnIleck and Rae Thaxt Itis not know,,n 

s,,hether this organism is a primary or secondary parasite and studies on this are needed. 

NEMATOI) DISEASES 

sasThe onhs record%of nematode disease,, of winged ban are thoetdtie to root knot nenatodes I tits 

first re'rted ln Mauritius iSorna.. 19131 and then i the Philippines i[-ajardo and Palo. 19331. Winged bean 

from Papua Nes, (iunea ,a,, attacked b, .hhtiihwvzne .atanica iIreubi (hitssxxl in the Netherlands 
P.N.Gi in 1959 iShasi,. 19,3;i h ,tenbrink. I9o I i A. inconitawsas first recorded on ssinied bean at Ai,ura 

a field trial at Waigani :n 1974 due to an 
per,, coimni Khan I197m relsirted that ,seseral lines %%crelost i 

wsas one of the three major disease,, of theunidentified ro t disease and Price 197h stated that root knot 
Papua Ne%, (uinea. [iris ka,,sup[xrtcd h%K han. Bohn and Stephenson 119771 who stated%, ted bean inl 

ldCl distributed pest anid ma%cause considerahle danagethat root knot neinatode appeared to 17Cthe roost %% 
in soele area% 

S)mptoms 
Ihil. titbrous and nonlhe main s,,niptomis are beloss ground. Infected roots sho% abnormal vlling 

Abose ground the plants iraI, sho% stunting and some ,ello%'inIg of the foliagetutxrous roots are attacked 
but this is not asaieident 

inlo tarrce of root knot ncirrattkle to the %,ingedbean research prograinrirn ilPapuia Nes, (uilneaI lie 
ie examined the rot, of 192 lines fromled 	 to basic stludie on the bo1og of tihe pestsi b%linge I I97o). 

fou ld Il %%,ere affected %%.lih rootknot nematode. 'Iis , as identified asK han', trial in 174 aid 
AtC,101'd ,-,nt,nrtyita lKofoid and Whitcl (hitwo,.1 

Infection Studies 
li tie i eld. it%a,,recordr-d that in asron occurred one week after planting. and tire first adult fenale 

wsas obsers.cd 4 ssceks Ater seedling germination [lie Increase i the mean fresh vscight of roo+t led to an in 

crease i tile mcam nuiniher of nematodies per root s.stem. Samples of infected roots from other areas of 

Papua Ncss (luinea re'ealed that wi nged beans were attacked bN W. incognita and Af jatanica (Table 71. 

The Effect of'ltimperature oin [latch 
1.A. iricorwira. (ireaest occ urred it 25 ( and 30(:C. 
2. 	Af jaianica After 3dai. incubation more egg% hatched at 20C( but after 7 da.is the order ias 25 

20"> 301 - 15 -37- 5=(* 

Table 7. Distribution and identit. of root-knoi nematodes on winged bean in Papua New (uinea. 

Spcdes Identified hDate (olleced lOCaliti 

Fch. 1975 V 1PN (i Waigani 	 A ncnita !)imnge
 
iKofoid & Whi:i )r, F'sher
 
Chitt,(xA Dr Colbran 

M 	jam-2ntra iTrculi411117t) Kuk. Mt Hagen 
(h:tssxxd Commonsealth Imstitute of ltlminhol 

.Mfjanica (ommoricath Institute of hlclminthol.
41117o) Au. Mt Hagen 

f inc(ri'ta (ommonmcalth Institutc of |lchninthol
 

411117) Aiura. astern Highlands %l irognila Comnioricalth Institute of tIclminthol
 

Kcrauat. N-.u Britain M inctgnita ommonmhewith Institutc of Ilelminthol.
9110[75 
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lht" if+c If PiIpulalion I)vnil%on Row lnaiIt and (.all I).culopipmnl 
.i t r ii it AtIrt p,,LIs'r . L!4,!,tc i olA rt oh I di. II(th(Ni 5(11 tI tch, lar',c A /it:o a 

, i ,it ; Af L - k i.:t,:,! r\%:and LR.iI. L' , it, ' !,tir.;I t Li,,;m. ,r i 't. i;, r v, h11 0 i r 

,i . - i it 

(oncluqion% 
I~~~~~.I:d = ~~.t: r 1!1,!:-1...t I r %)to 1 IfI~ X! , N +.u . ; L+rahI. :,I If I(,.I+;:,' ,,t.I:",+ I.. k,: 1.,: 'll 1,, ! ,:,+CI 

r hirc t tI t,xt p ' t.t:*T . . ( J' 'p'l lr+ A. 

;r n .It,+:;it i I ii ,I 173.-. Ill zinIt I 111', cC I 'C1'1," WI : d.it., ri.t, ttalt :.. , 


hI ;: ir! ,.It (t 'I ' -1(.1:.t" '. lc d.Mt !'."c II * 1!".!L; !iw %I t.it 1. r .IIt ' .I, k : t .tI I I 

I1 t;I"rt i I I L,l 1r h ,iti' t' .t tar I , ti k!. Ju;:. t t : i,. , - ,,4t1. I !.! It .. b. 

1NII !71 N. :;IN%: 

Wl't.:: I. h: . .... h! '0!" tt:,' 'A; 14 1%%;L -it.t-
tF", jIL it'rt rit.ti, ::'ith +arid . ', *klii' t t . tLr,,t''i'ar 

, ~t;s s+,ha taph;t:~5rt aut' act t.', J 'i ld take: 

,+ xi on %kh', l, , i'.l ' IIwhi.''. E~ i+;i h++l l;:..,Au p l'+ h'li: ', forLll" u|tatm vithi, jrc x m+',,,l toi {lhic'
 
,


A iK]l ',,l+,i.L, Il , (i'il intrl jl,irdilmIA++t 

+ , ,

L c. ill!P'IA IvI!., , th Li,t ,mid~ outto: J:IJLc ,illidil,'Clp l;.l t ! U 111%U,,,hoLHI,talkctoll1 1,11"i',,th 


I11%)F i)I.UAS \%1
1).DIS ) OF.l-'\,IN(GH) MA-N IN PAMI': NI-At '; INI-V", 

tht. W n etcnIa1l S ,tlmin.ri/c, rc,,ult,hteld ,,r',c,., Larricd out It apu i \Pa. (;-rin ca 1975i and 

I abit M. Inudt ncu and distribution ol di%,-a&-.% rtrdcdon 'inged ,urtc% in Papua %.,%bran in field Guinva Irict 2nd 
Irinkall. unpubli~hcd r-ulto . 

I)i'a.w (Prrt'ncr 11 I 

or ab,tnc, I-)I~~lil. Site Vei.. aww,,d talwc lafl'Pmddr. Collar 

Rust Spot Mildr Rot 

(,,mara K,tarat. April. 1977 - 

Kargi"mdrib April. 1977 -

Onanika April. 1977 + - - -

Kamarliki April. 1977 + + + 

Notool)no April. 1977 * + - 

%it Hagen Kuk Nocmhcr. 197f) + - + -

July. 1977 + + -

Ai Nocrner. 1976 + + + -

April. 1977 . . . . 

Kendagl Noicratcr. 1976 + + + -

Mur No,,nibr. 1970 +- + - -

Wa, Ag (tll Noerber. 197t + + + -

April, 1977 + - - -

Baning Nowrnbmr. 1970 + + - -

Kilipi April. 1977 + + - -

Kandirpno April. 1977 + + - -

DaI April. 1977 + - - -

Minj Voc. Sch Nmcniher. 197t . . . . 

Aiura Aqura Nmcnifx-r. 197 + + + + 
Yarompa April. 1977 + + + -

Kainantu Kompir, Noscnilxr. 197t - + - + 

April. 1977 + + + 
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Tahkle S ,iti:ijed 

Lae Ag I-arm I. natcch 1975 + + - -
A,pril. 1Q77 -.... 

Port Moret,h I. P 	 pi 197i -- + 

19,Te + + 
jI 77 ,- + * -

CON'CLUSIONS AND RECOMMENDATIONS 

There are flow a know.n luntber of diseases of w,inged bean and airn selection or breeding programme 
must take the effects of discases and pests into consideration, oxc,:oall. since the plant,, ma% be infected h 
dseases and pests at the ,ame time Resistance is the bet solution,. and sources of resistance should be sought 
after The Papua New a mulitude of he, %% ar, inv degrees of resistance and tih, iscerGumeans grow 	 th 
tainl to be reconimendJ tlori/ontal resstance would. therefore. appear to be of great iniportanic espccial 
I-, since mliost line, are susceptible to at least to (if rilt. major di acss -lie disease,, an be controlled bs 

fl'esticldt's but t he.e oulxd be Ulleconoic for subhsien ce grosserns arid different funeiCIde-S are required for 

eacth di.ca,e. It iut also be taken into account that disease ma be dsirable in certain place, 'hus ii Jaa. 

, inged bean is traditional]%infected w ith *'false rust'" arid filoiing drtea, dcxcloprmni thre, iunig infected 

Iarts of the plant arc stcamcd and eaten as a dehcacx l)egener. 1945. Similar obs.r, atiorlS for the Sudanese 
area of Java are rcxprtcd b, Satrapradja and Animah lubis i 197h in sure in theiti ighlands of Papua 
Ness (iuiiea we ha Cfound that local inhabitants dio cat infected leascs and pods. but la'iguage difficulties 
make it e',tr,_riei% difficult to determine w,hether it has an effect on flax our. hus studies on tile biocheirincal 
changes to flaxou-s and constitution of infected tissue is required 

The studies thlkt -erc carried out in Papua Ness Guinea were madu by people w,,ho wsere not enged 
wsholl% on research anid there iscertain. a need for an injection of funds to enable further progres ti be 

made b.'appointnent of personnel %,,ho xsill ,ork full time on the dicases and px-sts. These are best studied 
under local condition,, tat it is riot known vwhat other diseases and pets will attack the winged bean wxIen it 
is grown outside tropical areas. The two major fungal diseas.s appear to be host speicific and care should be 
taken that the propagules are riot introduced into areas free of the disca,e. 
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Investigations of the Biology of Synchyi-trium psophocarpi 
(Rac.) Gaumann: The Cause of False Rust Diseases 

of the Winged Bean 

'M.J 1)rilkall i 

Sinchitrium pwfphkarp IlRac.) (aumann is an chiligate fungal endo-paraisite carning fase rust diseae in the winged 

bean. The parasite is simple in struLcture consisting of sori. sporangia and zooiporcs. Sporangia of the parasite from Papua 

New Guinea were klobo" or otate in shape and ranged in site from 12.5-27.0 121.4) urn diam., and 20.0 %15.0- 35.0 x22.5 

Q5.2.49.4) urn. Sporangia verrinated at temperatures of 5-30 ( and at 84-1001;mr.h.. in the prt,'-e.w of free water Pe'r

mination did not occur inhumidities less than 100" in the absetnce of frete ater. /oosports emerged after 40 min incub?. 

ion and matimum germination occurred after 70 min. Spranzia exposed to the air lost their iiabilit. after 4 dasv this in

creased to 24 das Ahvn stored in ascaled plastic box at 5-(. Lite zoospore, n'ere priform and mtasured 5.0 %2.5 to 10.0 

%5.0 (6.9 %2.5 to 5.0 % 3.0 3.4 %2.51 urn. lagella lengkth of reccntl. emeried ioospores saried from 7.5 to 16.2( l 2.93) 

urn. ZAx^pore)s lost their motilit.s after 30 rin folloiiing emergence from the sporangium und enc.st after a further 2-3 h; en

cisted zoosport- are spherical and measure 3.0 to 6.0 (439)1 urn diam. ]he ioospores retract their flagella b. tiecular 

retraction. 

INTRODUCUION 

The winged bean (Pspho'-arpuistetragonolohu%iL.) [X'.1 has. until recently. been considered as a plant 

of only minor agricultural importance. This has resulted in a lack of quantitative data on pest and disease 
causing organisms that attack it. False rust is one of the major diseases of the crop in Papua New Guinea 

PNG) (Price. 19761. It was first recorded in lava by Raciborski 18981 and later in the Philippines (Reinktng. 

1918. 1919: Sydow and Petrak. 1928: Baker. 1931). MalayIa iTh-rn,;son -nd Johnson. 1953) and PNG iShaw. 

1963). Pospist! et al. 119711 reported a disease in West Africa 'khich was assumed to be false rust. 
Some workers IPospiil. et. al. 197 1: Masefield. 19731 hay,: reported that there were no serious pests or 

diseases of the crop. Reinking 11918. 1919). however, stated fa e rust was a disease of economic niportance 

in the Philippines while [)e Vera 119731 reported the disease caused a severe reduction of ooth tubers and 

pods in the Philippines. There is.however. no quantitative data available relating y;cld loss to disease seven 

ty. Both workers reported that infected pods were undesirable for use and were unsa*eable in the market. On 

the other hand. in Java. winged beans are trad.tionally intected with the disease and are then steamed and 
eaten as a delicacy IDegener. 19451. 

Symplomatolog) 
An early diagnostic symptom of the disease is the appearance of yellow galls. These galls appear on all 

the above ground parts of the winged bean. i.e.. !ceaves, stems, flower buds and pods lGaurnann. 1927; De 
Vera, 19731. Severe galling and xx and leaf malformation frequently occurs. 

The Causal Agcn! 
Raciborski 11898) first described the causal agent as an obligate fungal endoparasite belonging to thz 

order Chrytridialks and erected the genus Woroninella: hence the fungus became known as 11' psophot:arpi. 

He described the zoospores as biflagellate and regarded the fungus as being intermediate between Worrwnina 

and Synchytrium (in Karling, 1964. Sydow and Sydow 11903) thought the organism was a rust fungus 

IFctv of Agriculture, Uniierit. of Papua New Guinea, P.O. Box 4820, University, Papua New Guinet. 
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illked %%ith sterile istillcd 'sat-r Ih:e shdc,, ere the'n placcd !n, Ldra.k, a! incubated at 100, rh. in 

CTeCquihhraiCdaled 	p!a Oic , ,hich h1,1 e..n for 24 h at 25 

Fiket of Iempurature oin (;rmination 
I h. efcct tf it.ni'ra turc %',as:ncasu red h% placine sirarngta from a viirule in,ims < cin ca'.it'. Slides 

\ mark trmade the cdie of cac. ca,.it, ant fift. ,qmrta crc ase ssed for gerntnaH tt in each slideskas il 	 ngw 
pr r wi ilcubtton I hi "a, rcfxated fic times uivg sp ranigia froni ditfernnt son lach box (ifreplicates
 
.as placcd tinicubaror,,held at 11t. 1. 20,. ari, ( it. .rnt1aii(ori IS:is scd 4S and
1 Y -i . £ 	 after 2. 
-: It 

I- fut of RvIatit I unildit. and Surface \Nv tnt-%, (ic'rminationon 
I he cftct if rla.c hunhidt, v.a, m',cstiiatdvb piacin stu rated all ,it:iins it the [plasIL NiC. to 

'aintainl the."ffihl ,mi rClatie huriItJI ,, a\( ) . ut,', K hr. S-1 ./04( ). I( ). r , I'm,\( ). ,,,,. lI(). 
ik001 lhe effect i f ,urtace .'.'tness s,a. estCiated tl,placing iote Set t t [ranvna in ca. it slides that did 

rnot contain vater (iernilirlatilin was ase..,d b.'fiircard after 24 h Incubation at 2W( I-oir replicates vere 
uscd for each treatncnt and fift'. s ringtm ''cre couted in each replicate 

Vhe 	Germination Procc ,,and the \umber of Zoosport per Sporanium
 
.);v7angvi ere pLiced ,it a c r iicu'in a drip if u% carN',,', meth, I cClluh,<e and a hanging
.ttirte 

drop preparation 'as mide Ih-, rparar.tiin sas incubated at 2"5C and the Sequence of germinration o'tcr
cd nrcrocopicall, Th- nurrixr ,If,,opres cnerging front a ,ingle Srrangiurn %%erecounted on five 
Separatc (casi()ns TheSc ,xraripa i.ntcAcr, all (if the: s,/c 

The 	Rate of Germination 
One hundred sporangia in cactl of four rcplcat., scre as,,,,,,cd for gernnation at 10 nin inter'als for 

the 	 ftrst 2 h. 4. it and 2 h altcr ixubati at 
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Iyerupted sorus and one that had been open for some time %kcrcas, sed for gerntinaiion before and after 24 

h incubition at 25-C. This was repeated eight times using sporangia frtom different sort. 

Effect of Storaige on Viabilits of Sporangia 
Infectcl leases and .terns w,.ere remo.ed from plants 1'roo ing in the tini ersit% Ex- .imental (arden 

and placcd in ter, lene net bags 1I ammn mehi and air tight plastic boxes One hag .,a,placed in the field at the 

of Papua Nev, Guinca. 2 m abo.c ground lecel, another bag was held at room temperature 

125 28--0. one bag and one bo. v.ere placed in a refrigerator heid at 5 (' and one bag and one box in a deep 

freiee held at-.( tdxr n.easurements 44 temperature, relatic humidt and rain.all were obtained 
from recording instrurnentv> at the Ur. ernt, Meteorological Station. Rooin temperature and humidit. were 

recorded on a therinoh.,drograph 
Sporangia from erupted >ori were remo't:d fron each treatment on the da'%of collection tda% 01 and I.2. 

'niserots 

3. 4. 12. for !crnunation after 241h incubation at 20"C. Three replicate,.I0. 20 and 24 da, s later anJ a'v-,,,.cd 
each from different son. wcre prepared and 100 ,-rangia sere counted in each replicate. 

Number and Viabilit. of Sporangia in a Single S4orus 
.A\single urwnrv' t sorus was reme'ed frorti a leaf surface w.%ith mounting needles M,tle viewing under a 

stereomicrioscope i20xi and sporangia were tea:ed out under distilled water Germination of all the sxtrangia 

was assessed after 24 I incubation at 20C. This vas repeated twice usin. sori of the same diameter. 

Size of Fxed Zoospores and Fagella Length 
Sporangia were verminated in a drop of .,atcr and thL emerged ioosp)rcs were fixed by exixure to 2% 

vere then stained in a i) 04% solution of cr+ stal violet. dried in adessicator for 2O.,nic acid for I nn [he 
h. cleared in closc oil, .,ashed in x.lene and mounteC in cuparal .Mcehan and (xk. 19651. Measurement' of 

100 z/rcpores and 200 flagel!a were mad, at a magnification of 600x. 

Size of ljie Zoospores 
Sporangia were germinated in a hanging drop. Zoo,,pores which had ceased active swarning were 

measured under a magnification of 600x using phase contrast ticrosopy. The time betwcen emergence froni 

the sporangiumr and cessation of nioilt %'rasrecorded. 

Erc.sstment (if Zoospores and Obseriatior-, on the Flagellum 
Sporangr: were germinated in a hanging drop incubated at 250C. The ioospores were fixed immediately 

after emergnce by,expsure to 21N, osmic acid for I min and stained with a 0.04% solution of crystal violet. 

The procedure was repeated 1.2.3.4. and 5 h af:er germination. Two hundred zoospores were counted for 

each time interval and the nrtumber of zoospores with and withoui flagella was recorded. Measurements of 

100 encssted Ioxspores were made at a magnification of 601x. Observations were made on live and fixed 

zoospores to determine whether the flagellum was retracted or shed. 

RESU LTS 

Color, Shape and Size of Sporangia 
Immature sporangia consist of hyline hexagonal walls enclosing finely granulated pale yellow pro

toplasm which became darker and more coarsely granu!ated with matunty. The sporangia are either globose 

or ovate measuring 20.0 x 15.0 to 35.0 x 22.5 (25.2-19.41 urm. Ain shape measuring 12.5 to 27.0 (21.4 un 
few irregular shapes were also observed. 

Effect of Temperature on Germination 
The mean percentage germination after 24 and 48 h incubation is shown in Table I. Germination did 

not occur at 371(. Germination ",,assignificantly greater (P =0.051 at 20 and 251C than at 5and 301C. Ger

mination increased after 48 h incubation for all temperatures except at 371C and no further increase oc

curred after 72 h. Sporangia which failed to germinate at 370C after 72 h did not germinate after subsequent 

transfer to 20'C for 24 h 

Effect of Relative Humidit) and Surfzce Wetness on Germination 
Sporangia germinated equally well at humidities of 84 to 100% but not at 66% when incubated 'wet' 

and only at 100% when incubated dry (Table 2). 

http:25.2-19.41
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Tablel . The effec of temperature o germinaloa of spomngia. 

Mean i'ermination after 24 & 48 in incubation 
Temperature C0 langular transformed ptrcentagEA) 

24th 48th 
5 61.36 b 6438 

10 63.54 ab 70.19 
15 70.41 ab 81.33 
20 71 77 a 76.35 
25 71 97 a 74.96 
30 62.5 b 66.81 
37 0 b 0 

Values for 24 h followed by the same letter are not &i,,.iflc=lnt different (P-0.05). 

Table 2. The effect of relztive humid! , and surfzce netntss on germinztion of sporangi,& 

Mean germination (angular 

Relatie humidity 1. tra-.ormcd perctninges) 

+ niter -water 
100 90 1 a 15.34 
98 :(6a 0 
90 0 
84 7.. 0 
66 h 0 

Values for + water folt,-ed b)the same letter are .z,%irnirk-ni different (P-0.05). 

Germination Process and the Number of Zoospores per Sporangium 
The contents of ungerminated sporangia first become coarsely granular: this is followed by bulging of 

the sporangial wall. Zoospore.; are then differentiated and they begin to ocillate within the sporangium. The 
zoospores lx-ae their exit by moving in a random circul,, motion. It isdifficult to determine whe-ther there is 
more P'.a one exit or pore in the sporangia, wall. After emerging from the sporangium the zoospores move 
afound in an irregular manner. The number of zoospores that emerged from five sporangia all of 22.5 urn 
diam., were 102. 122, 134, and 156. Following emergence of the /oospores the sporangial wall collapsed. 

Rate of Germination 
Zoospo.es first began :o emerge after .0 min incubation. This was followed by rapid germination for the 

next 30 min and only a few sporangia germinated with further incubation. A similar pattern occurred in all 
replicates. 

Effec of Sporangial Age rn Viabilit% 
The mean percentage germination of sporanigia from unopened and recently erupted soi was significant

ly higher (P=0.051 than sporangia taken from old son (Table 31. 

Table 3. [he effect of sporanla .,e vitability. 

So=r Mean germination (angu-a
transformed percentagei 

Unopened 68.31 a 
Recently opened 62.7 a 
Opened for some time 14.67 b 

Values followed by the same leitr are not dgnflcantly different (P-0 05). 

http:Zoospo.es
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Effect of Storage on Viability of Sporangia 
The viability of sporangia from bags kept in the field, at room temperature and 51C decreased to zero 

after 4 da. s; those held in a swaled plastic box at 5-C remained v-iable for 13 days before declining and losing 
viability after 24 days. Sporangla stored in both bag and plastic box at 8: . lost viability after 24 h. 

Number and Variabilit. of Sporangia in a Simple Sorus 
The number of sporangia counted from tvo unopened ,ori boh of 160 uni diam. was 4272 and 4890. a 

mean of 83% germinated. 

Size of .ie and Fixed Zoospoires, 	 flagella Length and Ssarming Period 
Living ioxrpores %%ereprilforrn in shaI and %ared in sue from 5.0 x2.5 to 10.0 x .( (0.9 x 4.6) um 

Fixed zxrsxres assunmed a spherical shalpe aned %arned in iic from 2 . x 2.5 to 5,0 x3.03.34 x 2.51un which 
differed signifi.antly ip- 0.051 from mcasurcments of lise zoosppres The flagella length ranged from 7.5 to 
10 25 12,981 inur This was significantl% I) I- 0h; longer than thL 8 0 uri reixorted by Raciborski 0898). 

Some iocsF,)rc,, had ceased s%%arnung 30 nlin after enuergcn e fromt the sporangium 

Fncis ment of Zoospores and Obserzlions on the Flagellum 
-nc,sted oosYs)res ssere first obervcd 3h after erneeence but flagellate zoospores were stili present 

after 5 h (Table 41. Encstcd spres saried in sizc from 3.0 to 6.0 14.39) urn diam. 

,ith
Table 4. F.ncsment of /oospores lime. 

Time h(aer germ.) 	 Flagellate Fncysted 
zoospores zoospores 

0 	 200 0 
1 	 200 0 
2 	 200 0 
3 163 37 
4 126 74 
5 83 117 

The zoospores retracted their flagella by a process of vesicular retraction. The process is completed 
within 10 mir" during which time the flagellum twitches and undalates and the zoospore may swim intermit
tently. A vesicle appears at the base of the flagellum which mo,,s up towards the zoospore and is finally 
taken in through the td!y wall. 

DISCUSSION 

The measurements of srxrangia agree with those reported in Karling (1964)but are significantly smaller 
than those given by Alicbusan d!965). 

The results indicated that temperatures between 10.251C were more favourable for germination and 
that lower germination occurred at 5 and 301C. The reults differed from those of Alicbusan (19651 in that 
germination was not recorded at 170( Germination occurred equally well in relative humidities of 84-100% 
in the presence of awater film. The lack of germination in the absence of water except at 100% r.h. suggests 
that free water is essential for germination. 

The minimum perix for germination to take place in the presence of water was 40 min and most 
sporangia germinated within 60-120 min. These results are in agreement with those of De Vera 119731 and 
Alicbusan 119651. The proportion of sporangia that germinated after further incubation was low and in. 
dicated that most viable sporangia will germinate within 2 h provided conditions such as temperature and 
high rainfall experienced in parts of the highlands of PNG. where winged beans are traditionally grown, pro
vide the necessary corditions %%hichfavour this rapid germination process. 

The number of zoospores that emerged from each sporangium ranged from 102-.156. These figures are 
less than the 200 reported by De Vera 119731 and sig,;ificantly greater than the fifty reported by Alicbusan 
(1965). It is possible that the number of zoospores isdependent on the size of the sporangium. 
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The results indicated that sporangia from an unopened sorus. which had undergone protoplasmic 
cleavage, and a recently erupted sorus were more viable than sporangia taken from that which had erupteil 
for some time. It appears that some maturation of sporangia must occur prior to the rupture of the sorus 
membrane. The loss of viability in sporangia from an old sorus ma% also be due to the loss of moisture or 
dehydration after exposure to the atmosphere. This is supported by the fact that viability of sporangia stored 
in porous bags declined to icro after 4 days whereas srxrangia stored in a sealed container at 5'C remained 
viable for a maximum of 20 days. These results differed from those of Alicbusarn 119651 who reported that 
sporangia remained viable for 6 months in the laboratory and 4 months in th-e field. Thest differences can be 
explained by the fact that be did not carry out any germination tests: his finding were only based on the co
lour and shape of sporangia The rapid Ioss of viabilit% does mean that sx)rangia ed and must beare short li, 

dispered and reach an infectin court within a few da. s after eruption of the sorus membrane.
 

The shapv and sie of live ioosxpres were in agreement %%ith those reported by RaciN)rski (1898). 
Zospores fixed in osmic acid become spherical and shrink in sie. This effect of osmnc acid had also been 
reported by Koch 119 581. The flagellum was significantl. longer than that stated by Raciborski 118981. It is 
not known whether his measurements were made on freshly germinated /t(rpX)res: /oxosxrcs retract their 
flagella prior to enc,stment and it is possible that tlis,naN account for the difference-s noted. It isalso prsible 
that there mna, be a different strain of the fungus as his material carie from Java. The swarming of zospores 
were obser,.cd to last for least 30 mi. Some pairing of ,t/sspores were also okserved to take place. It is not 
known whether this is a result of fusion or incomplete cleavage in the sporangium. Similar observations have 
been niade by Gaumann f11927) and Dc Vera 119731: pairing in other SYnchtrium species have also been noted 
by Curtis (19211 and Karling 119551. 
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Some Insect Pests Associated with Winged Bean in India 

K.Srinitasan.R.Rajendranand A.Satvanara.iana' 

The winged bean, Psophocarpusretragonolobasvvzs obsened to be 2ected b a nunber of insec' pests at various 
stages of crop growth. somv of which he been identified and repoiltd for the first time in India. 

The gram pod borer. Heliothis armigeralib. cauu-sexlcnsie dzmage bi affecting the flowers and tender pods besides 
boring into mature pods consuming the seted. Dzra ebi tMe blue btterfly. atcechry.ops cnejus F. to flowers is also 
obried. Other pests inltircig pods and flowers are pod bj_-,Clavigrella horrens D,Clavigrella gibbosa.. and thegreen 
%linkbug Nezara ciridulaLinn. The thrips Ategalzrotripv distalis Ilizrn.) often bccomes erious cating the dning of 
',oner'. Ike plant Jie. Aphis cracciora Koch. affects tender shoois floner buds ird )ciig pods. 

(enetic %ariabilit.among the winged bean collectiors zr:d difernces inplant response to insect attack 1a1e also been 
o!bscned. 

INTRODUCTION 

Although some information is available on the agronomy, botany, environmental requirements and 
biological variation of the winged bean. there has been no report on serious insect pests affecting this crop 
(Anon. 19751. Moreover several author%agree that this crop is relatively free of diseases and insect pests 
iPosp:sil 't al.. 1971 and Rachie, 1973). 

In this paper, an attempt has been made to summarite the work done on the irect pests affecting this 
crop under South Indian conditions where literature cites its cultivation since 1799. 

Work on the winged bean has been in progress for the past three ye.,rs. at the experimental farm of the 
Indian Institute of Horticultural Research, Hessaraghatta, Bangalore. The crop was damaged by a number of 
insects. the description of which is given below. 

GRAM POD BORER 

borer. armigera eggs are 
spherical. about 0.5 mm in diameter. ,ellow when laid but turning brown as the embr.o develops. The larva 
is a stout caterpillar of variable color but (,ften greenish or brownish. The body is marked with longitudinal 
bands alternatively dark and pale, the pale bands down the sides of the body are particularly noticeable. The 
full grow n larva is about 35 to 40 mm long. It pupa!es in an earthern cocoon in the soil. The early instar lar
vae feed on the tender parts and later bore into the xxts. As the internal contents of the pods are devoured. 
the yield of grc'n ixxls and seeds are considerably reduced. At least 20 to 30 percent of the pIxls were found 
to be affected by this pest in some of the lines. 

The adult moth has a V shaped speck on the light brownish fo.ewings and adark border on the hind wings. 

Gram pod helIotldh Hb. (Family: Noctuidae. Order. Lepidopteral. The 

Cathechr.sops Cnejus F. 

Ihe larvae of blue butterfly, Ca.echr*ywo" cnetjus F. (Family: Lycacnidae, Order Lepidoptera) was 
found to damage the flower buds and seeds inside the pod of the winged bean. The larvae are characteristical
ly onisciform with both ends tapering and the enlarged sides cosicealing the legs. They have numerous secon
dary setae on their body. Although Lampides boeticu5 (L.) has been reported attacking the pods and flowers 
of other legumes in Senegal (Appert. 1964) and East Africa (Le Pelley. 19591. it was not found to occur in the 
Institute farm. 

lIndian Instilute of Ilorlicultural Research L5, Upper Palace Orchards, Bangalore - 560006. Contribution No. 630. 
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POD BUGS 

Pod bug. Clavigrella horrens D. and Clavigrella gibbosa S. (Family: Corcidae, Order Hemiptera) was 
found to infest the pods of the winged bean at times. These bugs were found to prodice nauseous odours, 
making cultivation practices and harvesting inconvenient. 

GREEN STINK BUG 

The green stink bug Nearaviridula L) (Family: Pentatomidae, Order Hemipterai was also found to be 
associated almost invariably in the developing pod and the feeding punctures cause local necrosis resulirg in 
spotting and deformation. If attacked when young, the pods were found to shed. The eggs were found to be 
laid on the undersurface of the leaves in batches stuck together in rafts. The nymphs have five instars. The 
first stage nymphs remain clustered by the egg raft and do not feed: after moulting they disperse and start 
feeding. The adults are large green shield bugs measuring about 15 x 8 ram. 

The occurrence of this bug has also been reported by Khan et al.. (19741 in Papua. New Guinea. 

BEAN APHID 

Bean aphid. Aphis craccirorn Koch. (Family: Aphididac. Order: Hemipteral. was found to affect tender 
shoots, flower buds and young pods. The adults are black or dark brown, variable in size, being from 1.5 to 2 
mm long and antennae are about two thirds as long as the body. 

TitRIPS 

A species of thrips. Ofegalurothripsdistahs (Karny) Family: Thripidac. Order Thysanoptera) was found 
to infest the flowers of winged bean causing drying and shrivelling. 

COI:CLUSION 

It has been found that !eliothis armigera Hb., Cathechr-vsops cnejus F. and Megalurothripsdistalis to 
be major pests identified in winged bean causing extensive damage to flowers and pods. Other pests mention
ed above seems to be of minor importance at present. 

The insects in general were found to be controlled by monocrotophs (Nuvacron) 0.04% and by spraying 
quinalphos fEkaluxi 0.05%. 

Though th insect pests associated with winged bean have been found and the nature of their damage 
diagnosed, work has to be initiated for finding out suitablc insecticides for the control of major pests. 

A survey of insects affecting winged bean in other places in India has to be conducted with special 
reference to its status. 

Studies should be made to develop pest management programmes so that the use of insecticides could be 
avoided whenever possible. 

Screening of cultivars for resistance to major insect pests should be done in collaboration with tie plant 
breeders. Studies of collections in the Indian Institute of Horticultural Research Farm. already reveal exten
sive genetic variability and differences in plant response to insect attack. 

To explore the possibilities of biological control of major pests, studies on the parasites and predators 
should be made with a feasibility for mass culturing and subsequent release in the ield. 
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Preliminary Observations on the Arthropod Fauna
 
of Winged Bean at Kade, Ghaia
 

J.F. Abu and S K. Karikzri' 

From June 30. 1976 to Noemb'er IS. 1977. immature and mature arthrolpod%%ere collected from the 
Sin, of %%ingedbean planted at the Agiicultural Re'earch Station. Kade Ghana. The arthropods vere col 

kecied fortightl, b. aspirator,. hand-picking or insect nets and all inmmature stages %%ere reared to anit, in 
the lab<rator. The arthropods hae been classified motl1 to familic-, and are %el to be identified to\,,s:r. a 
ie, of the insects hase beten identified to species ls.l using a refer,:nce collection at Ihe I-acult. if 

Agriculture. Unllersnt. of Ghana. ltc.to As indicated in |able I. arthroxxl familile, representing I I orders 

haw eeen collhcted The darnawe hese arthrorlwls do to the nlants are being studied for effeccise control 
meastre, 

Table I. Arthropnd Funa if",in".ed [lean at Kade. Ghana. 

Relalve 
Older Fn-Jdly Species Noted Frequency In 

( ()II'PT1RA 	 Chriimncidic iAltaciruc: Aid'hiraiitwdti iJac I 0 
(. hr,,wmrclhdac .lllicin. P lifliornim IJac I O 
( hrin.chdac iAlicia..i Sc cr."' p-cic, VC 
(hr',%On1Chdac KGalcrucinaoc (A).het ,'toaht, .ahlh 0 
(hrNomrclidie (Criocrinai FFe".pcc. 0 
(hr)',Kmrhdac llhsprnaei l-CI ,,xICS R 

[Lagridac lnirw illwa F 	 0 
Lagridac I cuprna Ihor1s 	 0 
(xi-cinclidac l:placdna(hr ,vonehia ". R 

sxcl- ,  Scara haseacc i(Ctomnaci I-c' R 
I.~cidaC FeC% R%rxecles 
C(anihardtac I-cv '. Rspecie 
(ucupdac F:C%Speci s R 

(arahdae FeCsApeC.i R 
[latcridac tc- spcice, R 
(urcuionidac Fcs, Cle s R 

" 
I-CIA pCCDIPTERA 	 .Agronisiida , R 

Muscldac I-c' ".I':Ci" R 
Suropthidac FeCyspcoCe R 

LEPIIY"'[ERA (icnuchidac Fc%, Sp'.CCI 0 

Pyrahdae Fc% .pec es R 
Noctutkac FcA Species R 

(JV)neriac FC', Specs 0 

ORTtlOPTERA Maniidae Fcvk Species 0 
1attidacI- c Srcies R 
Acr Kic I-CI. SpcCies 	 0 

IDelment of Crop Science. Unht;enly of Ghana, Lgon and Agricultural Resea"rh Satilon. Unherslty of Ghana 
Kade. 

http:if",in".ed
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Table I. continued.. 

Order Family Speces Noted 
Relative 

Frequeucy In 
Collectiont 

Teirigidac Few species O 

HEMIPTERA 
Tetigoi.iKiae 
C)dnidae 

Few species 
Many species 

0 
VC 

C)dnldae Brachiplaiv 1p VC 
Redu idac 
Redusiidac 

Rhimonrs 1p 
Man. specie,, 

0 
C 

NMiridae f:e% %r.cies, 0 
(oreidac Riptortu%sp VC 
Corcidic Scsral s ics 0 
Pentagnirrdae 
Pentatomid/ac 

.4 rpa ia sp 
Fc, %pecies 

0 
0 

IOMOlKPERA 
l.),gaeike 
Nfembracidae 

Fc, ,pecic,, 
Few species 

C 
0 

Fla10ae Few species 0 
(icadlhidaC 
(crcopidje 
D, rhidae 

Few species 
Few species 
Few specie-

C 
C 
C 

FIorimicdae 
.\pidae 

Few spems 
Few species imostil) bumble beesl 

0 

NiROPI RA 
rIfYSANOrI' R A 

lan*.spidac 
I fp.dae 

Few specks 1horie)
Few species 
Leaf thrips 

beesi C 
0 
0 

)ERIA1 RFRA 
.A(ARIN,\ 

-
leirnchidae 

Flower thrips 
Few species 
Few species 

VC 
0 
C 

'0- 0CV2%iMA1 VC - vte Cosmo= 
C - CoMBI R - Rae 
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The Role of the Winged Bean in Human Nutrition 
Alan Claydon' 

The winged bean plant [as been used as a source of food for rm. ceturies inthe Old Wod tropcs.Alparts of the 
plant are edible and their usage in various geographical regions isdiscussed. The nutrient composition of these plant parts is 
presented along with the changes in comipowItion which th.e pl:ce during some common methods of cooking. The ilnactlva
tion of toxic factors in the winged bean isdiw s--d with rferrence to some traditional pzc-- -ing methods. The future for ln, 
dastril food processing of th- winged bean is projected, especiz.i in the light of the hiab q"a~ty oil mad protein contained 
in the ripe wed- Some points are made on the dietary iJ-ue of the ninged bean ts subs:51ence or home garden crop. 

TRADITIONAL USE OF THE WINGED BEAN 

rhe winged bean plant lsophocarpws tetragonolobL fL. DC), has been u;d as a source of food and 
medicine in the Old World humid tropics, chiefly South and South East Asia and the Western Pacific. ThiE 
use extends back over many centuries, the earlier written record being by Rumphius who lived in the South 
Moluccas between 16':3 and 1702 fRumphius, 1747,. Traditional use of the winged bean has been described 
in the Mascarene Islands. Sri Lanka. India. Bangladesh, Burma. Indochina. Malaysia. the Philippines and 
Papua New Guinea ide Sornay. 1913; Bu; kill. 1906: Pra~n. 1903; Thompstone & Sawyer, 1914 ; Crevost & 
Lemarie. 1917; Burkill. 19361 1966: Heyne. 1927; Merrill. 1912: Miklouho-Maclay, 18851. 

Winged bean consumption is generally on a local basis. Large scale planting isseldom seen except in 
areas %here a longe-stablished tradition of cultivation exists, such as Burma and the Papua New Guinea 
htighlands (Burkill, 1906 Khan et. al., 19771. In such areas, it seems that considerable use is made of the piant 
as a "hole, for cach part has nutritional as well as medicinal properties.

The food uses of the winged bean are dtscribed in the appendix to this paper, entitled 'Eating the Winged 
[Bean'. The tender pols are the most popular part of the crop and the only part commonly eaten in most of 
Asia and Papua Nes, Guinea. Young pods, chopped or whole, are used either raw or cooked in salad side 
dishes frorn South East Asia. Winged bean c- may be added to main dishes such as curries, stews and 
soups Po(s can also be stir-fried, deep fried or pressure cooked as in Papua New Guinea earth ovens or 
rnurnulS I 

The taste of winged bean podts is similar to that of most green beans. Immature winged bean seeds taste 
similar to garden peas and may be earen raw or cooked. In some places they are consumed in preference to 
the whole rxd In Papua New Guinea, fibrous pods can either be steamed in a murnu pit or oil drum or baked 
in open fires. The seed; and the mucilage around them are scraped out of the pod and eaten (Ilipsley& Kirk. 
19651, 

Fully ripe seeds are occasionally eaten in parts of Indonesia and Papua New Guinea. Sometimes farmers 
consume seeds saved for rcxt xar's planting during the early wet season When there is a general shortage of 
food as the nes subsistence gardens contain onl. young plants Seeds ar,- steamed or boiled, after soaking in 
water osernight to loren the seed coat and to shorten the time of cooking. Winged bean seeds are ato baked 
iparched). either inside or outside the dry rxxJ, and at times svir fried in animal fat or oil. The highare 
temperature of fr%ing breaks open the tough seed coat. and the peele.-d cooked seed makes a highly acceptable
snack food In West Java, tem/t', a mold fermented cake, has tei.n made from boiled, soaked winged bean 
seeds in the same ws as using sosabeanN 

Young winger bean leaves, shoots and flowers are popular additions to meals in some areas, providing
color and flavor a- well as nutrient. There is a fast fading tradition in West Java of deliberately infecting
plants with the orange fungus Svnchvrrium psophocarpi iRac.i. lnown as 'faLse rust', which can cause the 
shoxts. sterns, leaves and pods to form turgid swelling-s or galls When steamed these are r'egarded as a 
delicacy because they are crisp and Juicy (HeN ne. 19271 It -s interesting t(; note that spontaneously infected 
leaves are highly prized also in the central highlands of Papua Ne,'; Guinea. 

'Department tof Cac(mistr, Univerit,, o f'apua New Guinea. BoN 4820, Universilty of Papua New Guinea. 
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The use of %,ingedbean tubers as food appears to be restricted to Burma and the Papua New Guinea 
highlands, altnough there aire some rare occasior i v hen tubers are used in countric during famines in remote 
subsistence garden communities. In Burma. fields of trailing winged been for tuber production have been 
observed iBurkill. 1906). The tradition%of %,ingedbean tuber cultivation in Papua New Guinea incorporates 
spical techniques. The ch(oen tuber-producing varieties are grown on short stakes and are pruned periodical 
Iv. Young shoots. flo%%ers and rxxls shich have been pruned are thereafter cooked or eaten raw. 

Winged bean tuber, are most often eaten cooked. In Papua Ncw Guina. tubers are sold in highland 
markets as bake,]. whereas in loer and upper Burma. tuber-, are sold either as raw, or boiled with rice str., 
'to color them redi In both countrie, the winged bean tu-r fills the role of a ,aluable snack fox ,s hich can 
be carried around and ,er, easil, peeled inimediatel, before consumption 

Homeer. w,ith all its adantage.s. the ,,inged bean is a food crop Mhtch has not achiesed great imipor 
lance in the diet as green Segetable. as grain legume or as root ft.KoJ Large 'Cale %inged 1b.an cultisalion Is 
labor intensi,e I Papua Newk (irea. the crop I, more corenitnfl% rossn as a back ard crop along the 
garden fence or up the V.als of a hou.e. s here p lscan be p-icked easil% throuilloti the long g-o ing season 
The aadlabilht of ,, iged <eans Illocal m'arket tends !o foloN traditional pl,,ntitiv season patterns. Ho%% 
eser. In the Papua Ness Guinea highlands a munhu pit is oftentime, seen .. ith all parts of the winged bean 
plant cook ing In it The prices of w.inged ban pods and ,eeds in local markets are not high compared with 
similar fooJds, hut singed bean tuberls can c0nnand a mLuch higher price than ottier tubers. vkhich stimulates 
citmercial pr(xitictioniKh:i. et al. I ??7 

(IIEMICAI. (OMPOSIlIION OF TIIE WINGEI) BEAN 

Results Of the first anal.is in the chemical coinlxy:tton of the inged bean date from the turn of this 

centur. ",hen G(rsh l ct al. lquoted h%,Masefield. 19731 found 2).8% protein and 15% oil in the seed. and 
s,hen hoper obtained the surprising result of 24 01% crude protein in a dried tuber sample -looper. 1902). 
Subsquent puhishcd results,. appearing in Tables I and " confirm that the wsinged bean is a crop of high 
nutritional salue. Differences bet.een reported ,alues iii.st reflect iot only differences in sampling and 
anal, tical rtethioxs, but more inportant, differences b,.tss en ens ironinents and ,arieties. of which there are 
iore than 122 pure lines In Papua Ness (iuinea alone. 

table I. (olleied rt-ullton the composition of the 'ingvd bean irams per INll gedibl r()d.calculatedona fresh %eight 
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T~r. 1. ontinued 

Cabklln

M401111 ta Gembede T-,- fft Ask 

.. 75 92 9158 027 294 380 .11 077 1 .6 Brmn. 1954 
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~14.oIsid It,., .2i,,. guru It Pull. 1%1. %re i-u rnabs gin in Tr t1t 4. 

'Iht: inged bean as green vegetable. especial% the leaf. is agood dietary source of provitamin A.vitamin 
(. minc-ils and protein As pre nted in Fables I and 2 there is a large range of values quutrd for the com. 
position of rNx, This in part depends on their stage of maturity and the development of the seeds. As the pro
rein and cnerg, contents of the %kholepod increase, the pod caw becomes more fibrous and Ies edible. Fur. 
trher reearch i, being done to find the optimum stag, uf pol maturit. in tern (;f nutritive value and food ac
ceptabilht+, 

In (ocrall cornprsition the winged bean seed most closelh resembles the soyabean as shown in Table 3. 
the coimparison relate,, not oniN to oil and protein but also the essential minerals, calcium and iron. and the 

first three HI ti1mi 
There seem to be ,er. fresroot foods which compare in protein content %%ith the winged bean tuber. The 

reason for this might be the etrentely hea. , root nolulation and nodule activity vhich the plant possesses 
iMa,,efield. 19)%l 1. h: comrproitions o" mos t other legume tubers, for instance those of the yam bean IPachvr 
rhizus erosuiI1 L'rban and kudzu bean tuerarialohata (syn. P. t!;unbergianatSieb and Zucc. Benth.i 
reremble those of non leguminous rooxt crops, as shown in rable 4. The African yarn bean fSphenoitvlis 
%te'xnrpa(Hockst Httarms is a txrsible exception like the winged bean with its high tuber protein content 
tRanchie. personal communication). 

Table 5 shows changes in compx)sition of edible j,arts of the winged bean due to the three common 
methods of cooking. As with most grain legumes, the winged bean seed absorbs its own weight in water as a 
result of soaking and boiling. There appears to be little nutrient loss on removal of the seed coat after soaking 
and boiling, yet it represenLs about 13% of the total seed weight at that stage. 



Table 2. Furlher result% ms tx ¢ompmilion of tihe iingird bt.an (milligram%per 100 g fresh edible food recalculated vhcrr ncesmrv on the ,me 'cighl ba.,As). 
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The changes in composition of pxls. leaves and flowers during boiling arc not only due to absorption of 
water but also leaching of soluble carbohydrates. proteins, amino acids, minerals and vitamins as well as ther. 
nmal decomposition of ascorbic acid. Short-time cooking methods for vegetables such as stir-frying assist reten. 
tion of nutrient and reduce the amount of ascorbic acid breakdown. For seeds and tubers. which require
much longer perioxs of cxking. there issome benefit in keeping the outer covering on while processing. 

Table 3. Composition or four imporlart tropical rain legums. 

Sov abeanb (dried) Peanta- CovPeabW ined beare" -€ .(. eflow 'arieties) 

I MA TlRE SEEI315 1grarns per 100 
g fresh edible sscightl 
Moisture 8 7 10.2 7.3 11.5 
Total energy ImJ 1.61 1.61 2.29 1.43 
Fat 15.3 17.7 45.3 1.6
Crude protein 	 366 iN x 6.251 35.1 23.4 22.7 
Carbohydrates 35.6 32.0 21.6 61.0 
F~bre 3.7 4.2 2.1 4.2 
Ash 3.8 5.0 2.4 3.2 

2. MINERA IS milligrams per 100g 
fresh Aeghtj
 
Potassium 1100 1504 
 662 688 
Phosphorus 	 450 546 357 382 
Magnesium 255 236 185 53 
Calcium 230 226 58 110 
Iron 10.8 8.5 2.2 6.5 

3 VITAMINS imilligrams per 100g 

edible portion)
 
Thiamine 1.05 0.66 1.00 
 0.59 
Riboflavin 0.33 0.22 0.13 0.22 
Niacin 3.09 2.2 16.8 2.3 

'Cla)ed,- 1975. 

'FAO. USDtEW. 1972.
 
'Jafle & Korte. 1976.
 

Table 4. Composition of some tropical root foods. 

Winged beana Kudzu bean Yam bean 
(Puerarialobotal (PachvrrhiMu' YaLn (white) Sweet PoMatO 

(-n.thurN-rKiana) esuli.P D alataP (white)1 

iaiPROXIMA TE COMPOSITlON igrams per IOOg eJibl.,food)
 
Moisture 	 56.5 68.6 87.4 76.4 72.3 
Energy iMji 	 0.63 0.47 0.19 0.36 0.45 
Protein icrude 10.9 iN x 6.251 2.1 1.6 1.9 1.0 
Fat 1crudei 0.4 0.1 0.2 0,2 0.3 
Carboh)drate itotall 	 30.5 27.8 10.3 19.9 25.6 
Fibre 	 1.6 0.7 1.3 0.6 0.8 
Ash 	 1.7 1.7 0.5 1.6 0.7 

ib 	MiVIARL" and ITAMINSImtlligrams per IOg edible food) 
Calcium 25 15 18 38 21 
Iron 0.5 0.6 0.8 1.1 0.9 
Ascorbic acid 26 - 15 6 21 

'(la)don. 1975 and 1976. 
FAO'USDIIEW. 1972. 
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TaMe S. lfect of cooking a the mutrit comstlon of edible parts of tbe winged bean pia 

Carbohy- Ascorid 

(per 100u edlbte portion) M1019M Fat Protein drate Ash Calc=n IrM add 
%g (tol) mmg m 

SEED ripe
whole, raw 11.4 18.5 33.0 34.1 3.0 280 8.0 -
whole, saked' & boiled2 
soked.' boiled2 & skinned 

55.0 
52.8 

10.0 
11.5 

17.9 
20.6 

15.5 
13.3 

1.6 
1.8 

161 
174 

3.0 
3.1 

-
-

POD whole. 7.14 days after flowering 
raw 89.6 0.4 2.7 6.7 0.6 80 2.3 20 
boiled) 
stea med3 

stir-dried4 

90.4 
90.5 
84.7 

0.4 
0.4 
2.8 

2.5 
2.3 
3.3 

6.2 
6.2 
8.5 

0.5 
0.6 
0.7 

59 
74 

100 

1.3 
1.7 
2.9 

4 
9 
8 

LEAF top 3sets, from plants 2-3 months old 
raw 78.1 1.6 8.3 10.8 1.4 205 3.2 73 
boiled5 85.5 3.5 5.8 6.5 0.7 125 1.4 -
steameds 
stir-fried4 

81.6 
62.4 

1.6 
13.9 

7.2 
11.8 

8.5 
10.3 

!.3 
1.6 

155 
240 

1.8 
3.7 

-
44 

FLOWER fully opened from plants 2.3 months old 
raw 
boiled5 

87.5 
93.1 

0.5 
0.4 

2.8 
1.9 

8.4 
4.2 

0.8 
0.4 

67 
45 

1.7 
1.6 

5 
3 

steamcds 86.9 0.5 2.9 8.9 0.8 60 1.5 2 
stir-fri:& 72.9 8.9 4.2 12.8 1.2 102 2.6 4 

TUBER (Claydon. 1976) 
raw 63.2 - - - - - - 26 
steamd 63.6 ...... 19 

NOTES. 

124 hous at room temperature. 

230 minutes In 5x =;z w.egbt of water. 
31520 mi ,tes (in 5 X smrmple weight water, where bofled). Excess water drained o1. 
47 minutes In ' 'ow byer of edIble oil. Excess fzt removed from suinfce. 
$as In3 wfth 5 mn-tes cooking. 
642 minutes steamed with skin on, then peeled. 
All umples except tubers, taken from pLats of one pure variety (UPS 1227 grown at Waiplai, Papas New Gahe 
romn July to (ktober 1977. 
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TOXIC FACTORS IN THE WINGED BEAN 

Many legume species contain a variety of toxic and pharmacologically active compounds, especially in 
the seed. Some factors of this type have already been found in the w.vinged bean swed. In order to find out more 
about toxic factors present in the whol winged bean plant and wa%, to rcmose or detroy them. it is 
necessary to lxk at some of the traditional nietho, ,of procewsng the plant for human consumption, and also 
some of ,tsmediInal uses A brivf ,urnmar. Of toxic compOUnd,. io,.ic eifccLs and medicinal uses reported in 
the A ia Pacific region appears tin Tabie 0 

lable 6. foxic compounds and mcdicinal ut( of the "inztd tan' 

L.ealv, I,mmature Pod% Ripe d Tubers 

Nledi i n,: ,Sri l.akal ilndonstai illurivai 
.r il ali I c ari i ei r tll 
I ..Iec iurns tDllxu ai (leansingthe hlxJ' al , ertigo firltice)

hi jlii~l, fhen rTiisct 

,i h atLs u'ut,ri itr IIndricsij hi Venereal di,,c -, Ilnone,ta) 
:etaleti- hi ( ul fo the bhd hi Thrush fbo)ikA ith 

in a:ueni'r/l lump %ugari 
L I)',, n1 the ci1s',pr Slnniming f(xd 
lilt ir nilmci 

t lala,.ia, 

I oxcn InjI,-,,:ai ilndoncstal ilndotkcsiai iBurmai 
efftfls loo inan. raS, .as't" Too man ra , .xis Ra. seed, toxic to rats o(ked tubers eaten 
rcpxrt ,rtxluc dnljine-s. prnduc dwuinrs. nau and the, are asoid-d sith c coa or chocolate 

s.Jca and flitiluce flatulence h human% rorthiuc.s ,,ecre intoxi 
cation 
ilapua Nc%% Guninea 

[010 .nU sw,ked 'seeds Rav. tub,,, can lrnxu" 
mautcli prIuLe d011 nau.ea 
n,.,,, hea's head fceln. . 

TusK% ( ',anide rewinteo 1rpsin inhibitor in dsc, I %',-.Tl -!:. :;!,, 
faftiirS In Slernistj eloed seeds ont H 

SapoininsY 

a(la.don. in prey... sorit of his information nt-ed, corroboration Ila'ne. 1927. 4(1atdon. 1975.
blia ne. 1927. .'Ccrn. et. al- 1971. 
'fBurkill and Hlaniff. 1980. 'Renkonen. 1Q48..
diuik. 1951. JSherli cf. al., 1960. 
t-rohuinir & [lhandarkar. IT'5l. kBhatia and Allen. 1962. 
fSunarjono. 19".2. IBalaubramanian. permnal communic2tiohl. 

I he eating of ray., ripe %,ingedbean seed b humans appear,, to be undesbrahle Jaffe and Kortc : 970) 
IH911 ,nrta coniining flour or tiliot addedht-c. cd hi. ht, in rat, fed diets ra\ s, inged bean s,tth 

mcflui)int.n P.incrcatc 1 pcrpla,,i: and loss ,p len %;eightsAee recorded, aid irnliar effects %%ereobtained 
in i dietsv, usi1 ra%, kitmn hean Il itdIartsi flour The-." hci stitinilln. tr.,rsirn mhitor and atmla,,e in 

,hihiwtr actlites ill tie ssiriged beat1 %%ere fhund to1be loser than thne in the kidtie, bean Another rat 
feedng cxpenr,nrnet tlirw rav, , inged bcan seed in nutritional!k balanced diets rclorted , rptorms', of renal 
falure. ,,,,-ihc hicr cirrhnr, , and genrcial malnutrition ti all but control group%, (ladm. unpublish"i 

Strmg non ,,ccf:c hi-nrt.'lutiri:n t iltl ha, bee)n noted In ssilgedk bean seets h% Renkoien 0 9481 
and Scherti ct il i1l9(i{ F3hatta arid Allen 019T21 found out that ,, iigned bean agglutinating extracLt reactd 
. ith all blh.l group,, te,,ted except one %%hich w\as it antigen deficient Sohirue and lihandarkar i1954t 
repoirtcd finding tr\psin inhubitor acti it, in winged bean xx,,. but onl. in deseloped seed iside and riot in 
the outer tlLies,. 

http:lala,.ia
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Winged bean seed trypsin inhibitor seems to be reasonably heat-resistant. Sohonie and Bhardarkar's 
acid-extracted inhibitor lost very little of its activity after I hour in boiling water and it still retained almost 
half its activity after 30 minutes autoclaving at 15 pounds pressure 11211.).Cerny et al. (1971) completely 
destroyed trypsin inhibitor activity in raw ripe winged bean seed by autoclaving atl30 1C for 10 minutes, or 
by soaking the seed in water for 30 minutes. It isworthy to note that this study found dry heat unsatisfactory 
for complete removal of tryrpin inhibitor activity. Some current thought, however is that trypsin inhibition is 
without much nutritional significance because of lack of conclusive evidence of its effects in humans (Liener, 
1973). 

Cyanide has been reported in the stems of the winged bean plant (CSIR. 19621 and it has also been found 
in the ripe seed iClaydon, 1975). The amount liberated from the seed 15 mg%1 is about twice the amount in 
raw peas but only a third the amount found in safe" varieties of lima bean IPhaseolus lunalus L.H(Liener, 
19731. The presence of %aponinsin dhe winged bean wed is currently being investigated lBalasubramanian. 
personal communicatirnL. 

There seems to b- ery little more information available on toxic and pharmacologically active factors 
present in the seed or in other pars of the winged bean plant. Perhaps the lower digestibility of the seed car. 
botiydrates in relation to that in sonic other grain legumes iRathfelder, 19771 might offer some possible ex. 
planation for toxic effects reporied from eating the seed. 

PRESERVATION AND PROCE&SING OF THE WING;ED BEAN 

There has been very little preservation and processing of the winged bean, due perhaps to its restricted 
cultivation and its generally lov dietary importance compared with some other a,.ihble foods. The storage 
of winged beans is limited only to the eed and this i;usually for the purpose of next year's crop if the winged 
bean is grown seasonally. In Papua New Guinea, winged bean tubers are sometimes stored temporarily in the 
field before being sold in the market. They are not stored for future consumption in the village, like yarns. 
although it has been ,ho%%n that %%inged bean tubers can be stored in an almost fresh state for up to 2 rnoi'ths 
(Claydon, 1976). There appears very little if any village or commercial storage, preservation or processing of 
winged bean pods, except for their use in pickles in South India iKesavan, personal communication). There 
might perhaps be a local or expxort market for young winged bean pods or immature seeds locally processed in 
bottles or cans iI other regions. 

Ripe weeds have bctn traditionally processed in West Java to make rempe a mold.fermented cake which 
is more often nade with cooked soybean seeds. Investigatinns are currently being made into the production 
of other traditional soyabean procesed products like tahu (bean curd) and soyabean 'milk' from winged bean 
seeds. 

Another important topic of research should be the use of ripe winged bean seed as a source of edible oil 
and high protein human foxl or animal feed. Winged bean seeds contain about as much oil and protein as 
soyabean seeds. The composition and properties of winged bean seed oil compared with soyabean and 
groundnut oils are given in Table 7. Itis apparent that winged bean oil contains a very acceptable amount of 
unsaturated fatty acids, especially linolenic acid 118:2). I;. contrast to soybean oil.the content of linolenic acid 
II 8:31 is low in winged bean oil, giving it greater potential stability. Furthermore. Cerny et al. 1197 11 have re
ported a higher content of tocopherol antioxidants in crude winged bean oil than in soyabean or maize oils. 

Table 7. (ompoAtifion and propertie of in:ted ,.etd oil is compared nith soya ud groundn-ube- oils. 

Wined 
Fatty add _PN. . Oiher 

-rzn 

Soia' Grotmdnut 
IPsaponifzable ofl)(1) 12) iietisb 

M)rlvtc 14,0 03 0.4 0.1 0.1 0.4 
Palmtlic 160 90 98 899.7 110 10.0 
Vaimitolcic 16:1 06 0.3 0 8 0.1 1.7 
Steanc 180 69 6.7 5 759 4.0 4.0 
)e1ic 18:1 41 6 36.6 323-39.2 25.0 61.0 

Lnokpc 18:2 286 31.3 27.2.27.8 50.0 18.0 
Linolenic 18 1.0 1.1 1.1-2.0 8.0 -
Arachidhc 20.0 2.2 1.5 2.0 0.4 0.9 
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Table 7.continued.. 

Winged bean
Fat acid P.N.G.* Utheir SO)W Gndautc

(t'-%ponilable oil) (1) 42) vadeiesb 

Gadoleic 20:1 
and 3.0 2.6 2.5 - 1.1 
Pariruric 18:4 
Beh:nic 
Lignoccric 
Iodine value 
, Unsaponifiable matter 

Saponification value 
%1Oil 

22:0 
24:0 
-
-
-
-

6.1 
1.0 

95.0 
2.4 
-

16.2 

8.9 
1.7 
-
2.9 
-

20.4 

13.4-15.5 
-

8 2.1d 
-
176 

15.0-20.4 

0.3 
-

125-128 
1.0-1.5 

188-195 
17.7 

2.5 
1.0 

84-102 
1.0 

188-196 
48.4 

kCly do, 1978. 
bNAS, 1975. 
cN i'th 6 WIllazms, 1964. 
dA €zo 4,.1929. 

Winged bean oil contains a very unusual fatty acid, parinaric (cl8:4; 9c, I I 3t, 15c). which seems not to 
have been isolatrd before from legume seeds (Hilditch & Williams, 1964). Though it is readily identifiable in 
the u.v. spectrum , its concentration is probably much lower than the figure given in Table 7, which 
refers to the more common fatty acid, gadoleic C20:l.lt is also unusual for a legume 6i to contain such a 
high amount of behenic acid (C22:0). This saturated acid has not beer, reported to be oxic and it is found 
mainly in the unsaponifiable fraction, which is lost during the refining of crude edible oil. 

Taile 8. Compositlon and ntritie value of winged bean seed prothin zi com,zred nith So)btez,. 

Amino cid W Ben Soyabean 
1%nhole protein) ) (b) (c) (d) (0 () b) 

Arginine 6.5 6.6 7.5 - 7.0- 7.1Ilistidine 2.7  2.9 - 2.5- 2.6 
Lysine 8.0 7.4 7.6 - 6( ilotall 6.6 6.2
T)rosine 3.2 - -- - - 3.2 
Tr)ptophan - 1.0 - - 0.75 1.2 -
Phnyla anine 5.8 4.8  - - 4.8 
C)stine 1.6 2.6 1.6 1.7 1.17 1.2 2.0 
.Methionine 1.2 - 1.1 1.4  1.1 1.3 
Scnne 4.9 5.2 -  - 5.6 -
Thrronine 4.3 4.5 -  - 3.9 -
Lcucinc 9.0 8.6  - - 7.6 
Is!Cucine 4.9 5.1 - - - 5.8 -
Valine 4.9 5.7 - - - 5.2 
GI)cinc 4.3 -  - - 3.8 -
Alanine 4.3 -  - - 4.5 -
Prohne 6.9 7.6  - - 5.4 -
Glutamic acid 15.3 15.8 - - - 18.5 -
Aspartic acid 11.5 12.5  - - 8.3 
(imkrd Ainged beanr Cooked WinZed 

bean + mJzz 
Cooked winged 
bean + 0.3% 

Cooked winged 
bean' 

Cooked winged 
bean + 0.3% 

P.E. .1 
N.P.U. 55 

2.7 
66 

meth olnet 
3.5 

(NPR 4.4 
1.6 
-

methilur 
2.8 

eCcrny et 9., 1971 & 1973. dClajdon. LnpubllW, ed. 
b&{Mlots. 1968. 
ccgr'tr.personai communictoo. 

eJjfte & Korte, 1976.
frobin. 1975. 

http:C20:l.lt
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rhe comrt,,mitto and nutrm e ,alue of s,inged bean sced protein is shos%n in Table . The anino acid 
limitation in the el.s:nprofile of th, v, inged bean sced. like that of man, otier legume sed,. sho,, a primar 
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%alte than mot other ltIie% 
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faorablc result,, the addition of %% 

as longkoug and Papua Ncs (G;uinea i-r.,. 19 . ( lark ct al 1975 

shon to hc %%ellaccepted In (Ihlin. l tcrhmp-
The s,,w et. nutt ltaste of c00.Cd ssted baC sCCed'%%,l, 


kII ,n miO' rcahdtl a.pted in cotuitrie' %%
hte 	 hc ssvcd bean plant
press,,d ssinlge bnl prktuct, %,, ill 

is alread, knos,% 

DIS( I SSI(N \NI) Ft I t HE M1 I LOI 

rci.irt,:.t .,1 , pjqi ilar ,,celtabie ;i.t k
In the humid trilp-. ssh I1r, c , 1. th.; , i;ed beau , 


itxk It isa r)p I. a bhl to prit,,uti g strt lIu all tl"-, ,,: It tI. fro; ,al.d e.rcen, t0 a pl' c htih.i pI,,CI
 

l. 	 t, hirn tiikr+'r1% rix~tan1d C1ers0 .. 1,,d ito an ut 
elicqirr cm,lt' tlle s - t"., II.is "r i l i lcer, , .IWVI'l c11, 

'. 
1)ie"
1111'...1[:"

+Its,
If)", 

l.i
l l 

ur
teTI,C

ni 
. 
i 

O.k'lr
's*

Cli,'W
iln..

'I+
ii.itinhtql ; rl '', ,r ' ,t t Li.l . , " ttlIl ,,atcd C.NI11"It l tl r IM I',, 

lt i 1ni1trit1i1,il U tt Aiilrnice Ilt'. ."ser. b..,iii'e. *,itL~It' Illrei~t~ lidilntil;' litillti5 ielili'Isiilsi,,itace' the.. 
Ilnced Is theretreiis,111crdn1CiIlrnceadle.'l', tei , K'1i~ sIts 

', se ',, tct j 'd,,ih : ; .nrr 'l ;, in,,tj ;iuht tI.h.,.;ltis.ite! here tune: ex'ter.tPIsiels, I li'sec'.i;in uC\rt', 
" nil[ rnll;_nerl' ,1ih 

IMIanallaeti 

. .', i, t l'+tetli t e see"d. t se...,+r s hiliUh t[ ,teiti.
the ss,iced:'t b:ini .ire' rkl t . \iir lt' HIrtiIr 	 ' I 

ntdIi.i hit:h ' pl ., I h re 

' 'ir, er I, irk. the.'m '. t . ',, id, rar . 
%,. I Itd. ti tI.,.'ItINr I, w;t;:.h h th.r nit crude ;'fritz' int er rt):, %% are uteri 

Ilclit.
,r' nitt eroti', %.t%,, w I., .mi.mic l , Ire th'e li"flt t 

it t.i', ',
 
e tietll".' , i. . ti'tr ti ,.tI' .t
Id ,iIe 

Ill thh Ia, o ' .. ,tltl1,hI.I1d . 01hit ' '. -wit- '; t-I . 

l i, 11. 11 TI t ' 
rt e.i. il Lc t 1eir.i.1 itill \i,, u;eMrt- ! I t lt 1;%' . ... o! 	 c, 1.,r . .i 

t ie flu .x 
'rt.' , a d!hl lp m c qtiiikl' I he: I ss,r; 1 i nit I, 

\%,lrced t ii;V'cenerfl 

ith r) lls Pr.c,,. ,s ihlel,
(i)i jx eII. till Il, IlI tL, t tI 

a la iR cros i ihwt ulc it 
,htild lhe,.'I be et. i.ll.l sct \%ssi-,ldcr fir .' 

Ivan 	 jlrldlli Ikt Ripe- N art,II 'eed 1111lhli the.1'1h -,I .'r.i 
eiC\p

1 rsttc. arpd ,'.I k tlI's' hith ir.I %r\ 'lit 
ItsCIIN suc .'1"oilcr Lrair le 1ie edible ,ll. ih priw .nt 


tre pri and %snee.
 atl',11in .hit' 
but 1ec'. tnr,\ Imlrts in -c cr.tIl d'\Clpijni 0i,n .re, I 1,e ejrt I! % 

is p rhtaps, Jut aitier ,tell Itirthor 

rA( K ( )\ l .I+I)(Ji-. I'I S 

Stulth I ' \tsian I swi. IonIr, l'cngui Books. 9I9.'.fmsenndern. Rorenmr,. 


\pphed .1C Rteecmh ;f i haiatnd. langkok. 9.
entitl. ( orl"4ratn)r N ( timchihiv, 


l)r Ilcrinuana. lu,i l'enclnmanin dan leitcenn.imngam lHi-ir. Indonreha
 

l)r % Ksoas.nt. I icrt o Papua Ne.s ( 11nca
 

I)r and \Ir, Is I) S,matda,,. the British I ibrar. I ondon
 
Ihlhtin SiI Sarlim
Mrs, it. 1thin. ( 2. HaIiirkok 4 

REFERENCS CITED 

M40.513 514I. .%gcaodli. F. Iq29 'se-. ' , Philip Journ of S 
Trop 	 Georg Medicine 21121f1.1 146 

2 	 Ballet. K. V. 1960 (nrxition ot Nc\v (iunea highland foos 
pcrfic s..d agglutnuns and bhdxi grxp spicrfically Study of fiftecnNon3. 	 Bhatia. I... and F. II. Allen. Jr. 19(12 


ectins Volt Snguini, 7:41 S5
 
Bureau of Printingful Fant, of the Philippine , 2410160 16;. Malnfa.4 	 Brown. W.!!. 1954 t 

http:Ksoas.nt
http:tltl1,hI.I1


l'ing'd&crn in tlnan ,NVutrition 273 

5. 	 Bl=tia. B. &J.N. Milsum. 1930. The culture of vegetables in Malaya. Kuala Lumpur. Department of Agriculture. 
6. tdzrkI, I. 1906. Goa beans in India Axric. Ldgr 4:51-64. 
7. 	 OtflI UL 1936. A dictionary of the economic products of the Malay Peninsula. 2:1850 1851 . Kua
 

Lumpur. Ministry of Agriculture and Co-operatives, Repr. Ist Edition, London.
 
8. 	 Ilrxkl, . 1.11. and ILff. 1930. Gardens Bulletin. Suimits Settlements 6-193. 

6I.r-. raw 
Delhi. Pergamon Pres.. 

10 Cern. K. M. Kordlzs. F. Pc sIl.0. Svzbzr,, & B. Znj!c. 1971. Nutritic ,altie of the ss in.d bean tPsophocar. 
pus palustns Dcs,, Brint Journ of Nutr. 26:293: 299. 

9. 	 CSIR (Co,,dI for Sdletlc . 9d962. The %scalthof Indi.. matera, 8:294 295. 

II. 	 Cmy K. & II.A. Addy. 1973 The %inged bean iP faluitris Dcs%.I in the treatment of Kashorkor. Brig. Journ. 
Nutr 29:.I12 

12 	 Curch C.F. and ll.N. Clrch. 1970 Re% FoxL, Values of Portions Commonl. Used. pp. 78 & 86 Philadelphia. J. 
i ippincott. 

13. 	 7itroreksoko P.C. 1977 Kadungan protein jent, jenis. Phophtkrrpui dart Jaw.%a. Berita B:o!ogiMadura dan Bali 
2411: 124. 

14 Clrrk. D.. R. Korle and ,%. Wright. 1975. Nutrition for Papua Ness Guinea. Konedobu. Dr-partment of Public 
Health. Nutrition Swion 

15 Clasdon A. 1975 A rei ew of nutritional value of the winged bean. P,ophowarls tetragynoobai i.! X'. with 
special reference to Papaa New (uinea. Sci New Guinea 342): 103 114. 

16 	 Cla.don A. 1976. An ins'sttg.tion into the storage of the winged bean tubers. PsophocarpustetraoZio!ohustL.IDC. 
Read at the 10th Waigani S.nijar. Agriculture in the Tropic. at the Unnscrit. of Techno!-). Lzac. PNG. May 
1976. 

17 Claydon A. in prcsm Winged bean - a fxxl with rnan, u,,,. Plant Foods for Man 212). 
lB Creiot C. and C. Lemarie. 1971 Catalocuede, Produits de Indochine Tome I Alimentaires. p. 106. Hanoi. Impr.d' 

Extreme Orient 
19 FAO USDIIEW. 1972. Food Composition Table Recommended for Use in Ea-t Asia. Romne & Betshesbd. Mid. 

1: N. 	 FxoJ & Agriculture Organization & U.S. Department of Health. Education & Wflfare. 
20 	 FNRC (FoJ & Nutrition ReCarch Centro. 1964. Food Composition Table for Uce in the Philippines. Manila, Na

tional Inst-tute of Science and Technolo"y. 
21. 	 Fn D.C.. 1975 The nutrme value of diet,,of Hong Kong children. Journ Trop Pediatrics 10. 100-104. 
22 	 Kayce 1'L 1927. De Nutlige Planten %an NaderLandch India. [: 849850. Jakarta. Department van Lanbouw. 

nijerhelid uhar.del in Nederlandsch Indic. 
23. 	 Ifidlitch T.P. and P.N. Willams. 1964. The Chem:cal Comrm'ition of Natural Fats. 4th lEd. London. Chapman & 

Hall 
24 Illpsdey F.11. and F.W. lement%. 1974 Report of the New Guinea Nutrition Expedition. 1947. Canberra. Australia. 

[)epartmcnt of External Territories 
25 [lip-I e. . and N.F. Kirk. 1955 Studies of Dietary Intake and the Expenditure of Energy by New Guineans. 

Technric- FPaptv, no 147. Noumea. Ness Caledonia. South Pacific Commission. 
26 lloop.er D. 1902 Annual Report of the Industrial Section of the Indian Museum. 1901-1902 p. 30. 
27 IITA lilnterrutlon.J Imltute of TropleaI AgrcxLdtrt). 1975 Annual Report. p. 125. Ibadan. Nigeria. IITA. 
28 Irstitate of NLtritlon- 1957. Handbxk No I. pp. 28, 29. Manila. Institute of Nutrition. Philippine. 
29 JalTe W.G. and R. Korle. 1976 Nutritional characteristics of the winged bean in rats. Nutr. Rept. Intern 1444)

449445 
30 Kplotis G.D.. V68 Chemical Anal.sis on Winged Beans. Rome. ".A.(. 
31 Klln T.N, !.C. Iohn & R.A. Stephenson. 1977. Culivation of the winged bean in the Papua New Guinea 

highlands World (rop & Isi'etock 2915). 208 214. 
32 Iien- I.E. 1973. Toxic factrs in protein fcxls. In Roo". J.W.G. and B.A. Porter tedst -Proteins in Human Nutri

tion-. pp 481 500. London. Academic Prexs. 
33. 	 Lu R.A.. 1975 Screening legume germplasm for protein content and qualits. Table 3. p. i 14 of Proceedings of 

IITA Colla boator," Meeting on Grain Legume Improvement eds Luse R.A. & Rachie K. 0. lbadan. IITA June 
1975 

34. 	 Mawfield G.B.. 1973 t'sophocarpus tetragofnlilobbt - a crop with future? Field ('rop Asrtracts 26: 157-160 
35. Merill F.D. 1912 A Fora of Manila p 264 Manila. Bureau of Printing tliure.iu of Science). 
36 Miklouho-Mzacb, N. de. 1885. Plants in use by the ratise of New Guinea. Proc. of the Linn So. N.S.W. 1013: 

346 354. (see alu. Appendix. p. 358. b% Baron F. son Muellkri. 
37 NAS (National Academy of Sdetieex). 1975 The Winged Bean A High Protein ('top for the Tropics Washington 

DC.. National Academ) of Soence-, 
38 Padilla S.P. F.A. Sollven. 1933. The suitability of oil bearing seeds. Philip Agric. 22: 408415. 

http:tliure.iu
http:lloop.er


274 T7heWingd FAvn 

39. 	 Pltt BS.. 1962. Tables of Representaive Values of Foods Commonly Used in Tropical Countries. 2nd ed. London. 

H.M.SO. 
40. 	 Prrda D. 1903 Bengal Plants. 1:278-279. Calcutta. Botanical Survey of India. 

41. 	 Prscglzoe J.W. 1968. Tropical Crops- The Dicotyledone I. pp. 315318. London Longams. 

42. 	 R2tl.tlder E.. 1977. Avaiable and Unavailable Carboh)drates in Some Peas and Be-ra.Cambridge. Dept. of Apv 

plied Bio!oZ), Diploma in Nutrition Thesis. 
43. 	 Reek (hen 1(.O- 1948. Studies on hzaemagglutinins present in the sweds of some rcpresentatics of the family of 

leguminreae. Ann Med Exp Biol Fenn 26: 66 72. 
44. 	 Schetz K.F., W.C. Doyd,W. Jciesky and E.Crb. 1960. Seed extracts with agglutinating activity for human 

blood. Econ BOt 143). 232240. 
45. 	 Sohonle K. and A.P. C!mnE,,rkar. 1954. Trypsin inhibitors in Indian foodstuffs- Part I - Inhibitors in vegetables. 

Journ. Sci Ind. Res 13B 500503. 
46. 	 Soa)y P. dr. 1913 Les Plantes Tropicals. Alimentair's ctIndustrielles.de 13Famille des Legumineuses. Paris. A. 

Chail'rd. 
47. 	 Sirromn i. 1972. Kunci Bercocok Tanani Sa)uran sa)uran Penting di Indonesia. PP. 109112. Pasarminggu. 

Lembaga Penelitan Horticultura. 
48. 	 Teik. 1951. Sci. Set. Dept. Agric. Malaa No. 24 pp. 15.67, 76. 82. 

om;Moe E.and A.M. Saw)er.. 1914. The peas and beans of Burma. Agriculture Dept. of Burma. Bulletin No. 12.49. 	 "c, 
pp. 8084. 

50. 	 Tobln G. 19785. Some parameters of the nutritional qualit) of seseral grain legum-s. In Luse R.A. & Rachie K.O. 

i6eds.I. Proceedings of the IITA ColLaborators' Neetirg on Grain Legume Improsement. Ibadan. IITA. June 1975. 

51. 	 Vlalnrd-Go=!ou. A.. 1956. Racherche sur Quelques Plantes Alimantairs du Sud Vietname et del Asic Tropicale. p. 

72. Paris. Institut Pasteur. 
52. 	 Wz=on D_ 1971. Inestigations on the nutritive value in some Ghananaian foodstuffs. Ghawn Journ Agric. SCI. 4: 

95-111. 
53. 	 Wcr= k,.Cboo. 1975. The potential for four angled bean (Psophocaipui tetrabonndogusIL.) DC. in Malaysia to in. 

crease food supply. Read at the Malaysian Food Self-Sufficiency Conference. Kuala Lumpur. 
1949. Malayan Food Composition Table p.14. Kuala Lumpur. Department of Agriculture. Federa54. 	 W~llmt S.G. 

tion of Malaya. 

ma: 

Household prepapration of winged bean weds in the Iuy Coast 

http:Industrielles.de


Wingtd Bean in Human Nutrition 275 

APPENDIX A. EATING THE WINGED BEAN 

The winged bean plant. Psoplux'arpus etragrn)Iohu (LI IX'. has been cultiated as a food crop for 
man centuries in the humid tropical belt froni the Mascare Island, through South ['at Asia to the eastern 
Pacific. It is. therefore, to be expected that a wide variet. of traditional wa.s of preparation of the winged 
bean exists. Ever, part of the plant is potentiall%edible ,with or without prce'ssing. 

rThis report brings together some of the cuinar. praCtce, a',,ociated %%ith the wringed bean in differeni 
paris of the 5,orld It also include,, some more recent information and suggestion on the pobsihilit , of kcal or 
commercial processing in order to make all parts of the %%n.ed bean plant more acceptable and aailable to a 
s,ide range of tastes. 

An index and ke, to recipes arid suggestions appears belowA: 

Index to Recipes and Suggestions 
on Eating the Winged Bean 

Ravi Ran Cooked Cooked Processed Suggestions
Aone Mixed .Mone Mixed Currently 

-_ page _--

I. Shoots 275 275 275 275 -- 275
 
2 Leaes 275 276 276 276  276 
3. Flohers 276 276 276 276  276
 
4 Immature Pods 276 276 277 277 277.279 
 279 279
 
5 Full grow Pods 279 - 279  - -
6 Immature Sceds 279 279 279 279 - 279
 
7 Ripe Sccds 279 -- 279 280 280 280
 
8 1utbr 280 
 - 280 - 280 -

I. 	Shoots
 
I (I) lender shoots from the top of tile
w inged bean stemtsl and side shoot.s which appear on the base of 

the stern in the later life of the plant probabls due to S psoplrocarpi inflation are eaten raw in parts of In. 
doresixa and Papua Ness (Juiniea. [he, are almrst alv.as green arid their taste is pleasant and sightly sweet. 

1.1 	 Winged bean shooits nra, be found in mixed dishes of ra%% segetabhls as given in section 4.1. 
I 2 Winged bean shox)ts are mrst often boiled, but the,, may also be steamed or stir-fried if served as a 

cooked grtcn segetable. 
1.3 Shoots of the winged becan ma be added to vegetable soups ie g. in Thailandi mumiusn IPapua New 

Gurneal or boiled or fried in a curry. See section 4.3 for detail 
I 4 No processcd product reported.
 
I 5 " he uc of sprouted %%
ingcd bean seed should be inscstigated and its nutrient compnrition deter

ruined No !(oxic htances hae so far been reported in ,ingd bean shoot , or sprouts. 

2. [.eases 
2 0 Young leae,, are ,orneurnes eaten ra%% In South !:at Asia and Papua Nev. (;iiinea. In Papua Nes 

( uinca the top three t,,s :lr,,en for Iox leaflets los er do, n ma be too toughof leaflets are irnot ofitcn 
anti are their utnsunable for cnisumirption Young leases are .a:tracnnle ini flaour. da, ,reen in colour and 
colntaln large anount of tarllns. Mineral- and prO)ten 

2 I Winged bean lcase,, ina be added to mixed ras. ,egetable dishes of the t%pe gieci in section 4.1. 
22 Winged bean leases are nirt oiften borled, but tile%rra, al,,o ir sti- fried if presented as abe steamed 

cooked green %egetable No detanled ,rffomation onrtire preparation of 'fale rust* infected leases is asailable. 
itn
2.3 Lc.eaes of the ,nnged bean ma. be tu,,cdsegetable and fish soups and stevu.,,rumtmsl. arid curries. 

See 	 section 4.3 for details 
2.4 	 No pr(x:tcsed product reported 
2.5 	 Winged bean leases nias be ,cooked like sp:riach in a sarnet) of European and Oriental ways. 
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Flowers 
3.0 Some flowsers ma) be picked from the winged bean plant in order to prevent the plant collapsing 

under an undue %eight of pods, or to encourage it to produce better tubers. Flowers can be eaten raw, their 

taste is s%eet and their colours range from white and blue to red and deep purple. 

31 Winged bean flowers may be added to mixed dishes of raw vegetahles. as gisen in section 4. I. 

3.2 Winged bean flowsers are ,cr. often cooked by frying in oil. The taste of shallow-fried winged bean 

flossers is reminiscent of mushrooms. In Thailand. winged bhcan flowers may be mixed with flour and fried in 

the same %ka%as Seshania roxhurghii. Merr. flowers are fried. The%, ma) also bx mixed with egg and fried. 

Winged bean flowers na% be gentl steam-cooked, but if the, are boiled they tend to lose their attractive col 

our and become cr% sogg). 
3.3 Flowers( of the winged bean can be found mixed with other ,egetablcs in Papua New Guinea 

3 4 No processcd product repi)rted 
35 Winged bean flowers might perhaps be dried, crushed and used as colouring to be sprinkled on top 

of foxls Lnfortunall the.s, hae no distinctive smell 

4. Immature Pods. 
40 Yomg or imnature pods r-main tender until about 2weeks after the corresponding flowers opened. 

(onicethe [xid, reach their maximum lengt. the% ,er, qu:ckl become too sting, to cat raw. The see,s inside 

are not formed and are still juicy. The colour of the pod and the seeds in-ide is normally
tl: Immature fI 

green hut sartcs which are purple or green with purrie wings are known in some areas such as the Papua 

Ne%, Guinea highlands Immature winged bean pds have adistinctie flavour which issimilar to other green 

beans. 
ids ma, be eaten ray,. either whole or chopped. The! are also used in4.1 Imature wsinged bean 


salad side dishes such as thoc gien bclow,:
 

YAM TAENG (Thailand) 
winged bean pods.

Cut a short cucumber into small pieces and finl) dice about 100 grams of ,oung 

Place the segetables in a salad bvl and add 2 tablespoon of greind dried prawns. I tablespoon of ground 

roast peanuts and 112 a shallot, finely chopped Mix together I teaspoon of sugar with salt. the juice of 2 

plan ifish sauce) and a pinch of ground chili if desired). toss this dress-
Limes or 112 a lemon. 2 teasxn nam 


ing with the other ingredients and garnish with fried garlic, mint of coriander sprigs and soaked fresh chilies.
 

SONI TOM (Thailand) 

Prepare a salad dre,,ing from brown sugar 13 teaspoons): ground black pepper 2 teaspoons) ground 

chili IIteaspoonl, ham plaa Ifish sauce) II dessert spoon). crushed garlic (3cloves) and the juice of I lemon or 

limes.. T(os about 225 grams of finc!) shredded ,egetables iv,inged beans, cucumber. green pawpaw. celery 

and cabbage) and 2 firm tomatoes. quartered, in the dressing about and serve on a bed of lettuce leaves 

NANI PRIK PAK (Thailand) 

Pound together one tablespoon of kapi Ishrimp pastel with I to 3cloves of garlic. 5 to 7 small red chilis. 
plaa Ifish sauccl. Place this well-mixedI teas%[x)n of sugar. 2 teaspoons of lemon juice and I tcaspoxn of nam 

sauce in the middle of a large plate and arrange winged bean pxxls and other segetables. cut in strips, around 

the sauce 

ASINAN (Indonesia) 

Mix chopped winged bean pods with bean sprouts, shredded cabbage and strips of unpeeled cucumber in 

asalad Nwl.Toss with adressing made from distilled vinegar, a little white sugar, a fess fried prawns. salt and 

chili powder. Serve on a bed of lettuce leaves and sprinkle with roughly ground roasted peanuts. lalab and 
raw vegetables.rumbah are Indonesian side dishes like asittan containing winged bean pods and other 

are very often eaten as cooked plain segetable. They are usually4.2 Immature winged bean pods 
chopped down the length of the pod and boiled, steamed or stir or deep-fried. Young winged bean pods may 

be cooked whole in mumuls) (See section 4.31. Young winged bean pods may be found in a variety of cooked 



Wl'inged Bean in haman Nutrition 277 

mixed dishes such as soups, curries and sambal(s) all through South Asia. and stews and mumuls) of 
Papua New Guinea. 

4.3 	 Immature winged bean pods are a;so prepared and mixed with other foodstuffs as in the following: 

SAYUR ASAM (Indonesia) 
Prepare a stock by boiling 1/2 ashallot, chopped, 2 fresh red chilis, I curry leaf, 1/2 teaspoon of brown 

sugar (if desired), 2 cloves of garlic (crushedl, a little fried meat or prawn and 1/2 cm.. of terasi (Indonesian
shrimp paste or blachan) in 0.8 litres 11 -12 pints) of water for 10 minutes. Add acomb,,tation of the following
vegetables (raw peanuts, soaked kidney beans, young corn on or off the cob, young cniopped winged beans, 
french beans or long bearts (cowpeas. diced aubergines and sliced courgettes lzuchinni) and when they are 
lightly cooked add about 100 m. tamarind water. Stir, return to the boil and serve. 

YAM STEW (P.pua New Gtkqea) 
Boil together peeled yam (taro or sweet potato) with green leaf vegetables such as sibika (Abelmoschus

mani/;,on or cassava leaves, winged bean pods, long beans (cowpeas). river fish and salt if available, in water 
or coconut creim diluted with 2 volumes of water. 

DAMDALA MALLUN (SrTi Lczna)
Wash and slice young winged bean 1.--s (dambala)after removing strings if necessary. Add salt and (alit

tlrI water, and boil gently. Remove from the heat and crush some onions, green chili and coconut together. 
Add these to the boiled winged bean and simmer until the coconut smells cooked. 

GADO-GADO (Indonct±) 
Boil and slice some wax) potatoes and hard boil one egg. Deep fry scme pieces of tahu (soyabean curd)

until brown and crisp. Slice and lightly cook some-young carrots and very lightly boil or blanch some chopped
winged beans or long beans lkacangpanjangior frencli beans. mungtean or soabean sprouLs and shredded cab 
bage. Arrange all tfe vegetables with some thich-strips of unpeeled cucumber and slices of hard boiled egg on 
a flat plate Prepare the gado-gado peanut sauce by first frying about 225 g raw peanuts in 2 tablespoons of 
oil, preferably coconut oil. Remove the cooked peanuts and use the rest of the oil to fry separately in the 
following order: 7 small, whole fresh chilis with seeds removed; 3 cloves of garlic, smashed and roughly
chopped. and I teaspoon of terasi (shrimp pastel. Blend and finely grind the chillis, garlic and rerasi and then 
add the peanuts and grind roughly. Add 0.3 litres 11/2 pint) of coconut cream, 1-2 teaspoons of brown sugar
and blend thoroughly. Transfer the mixture into a sauce pan, add I slice of fresh laos (Galanga root) or 1/2 
teaspoon lam laos powder and 2 curry leaves, bring to boil and cook unt!! the sauce thickens enough to be 
poured. Removed the sauce from the heat. add I teaspoon of lemon juice of white vinegar and pour over the 
vegetables on the plate. Garnish with finely chopped celery and fried chopped spring onions. 

URAD (Indonesia)
Mix 200 grams of grated fresh coconut 112 clove of garlic, smashed and chopped, 1/2 teaspoon of fried 

terasi.2 sliced fresh hot chilies and brown sugar and salt to taste. Allow to stand for a few minutes and then 
toss with about 300 grams of lightly cooked vegetables (winged beans or other green beans sliced into 2-3 cm 
length,, bean sprouts, celery and diced choko (chayotc. .Sechium edule) until well nixed. Served straight 
away. 

PECAL (Indonesia) 
Arrange heaps of lightly cooked vegetables such as chopped young winged bean pods, shredded cabbage.

diced choko (chayotei, sliced waxy potato and halved hard-boiled eggs. and serve accompanied by pecal sauce 
in a separate bowl. This sauce ismade by roughly mixing 50 grams fried peanuts, roughly ground. 112 teas. 
poon ground chili powder. 1/2 clove of garlic, smashed and chopped, 1/2 a shallot, finely chopped. 112 teas. 
poon of fried terasi ishrimp pastel, I teaspoon of brown sugar and 4 tablespoons of water. 
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,
DAMBALA CRURN Sel Lek-2) 

Wash an] thinis slice stme "iinged b-iani. m d a little saffron, .alt and curr, pusder. some chopped 

onions an.! green chili . and coxk , ith a httt'.ater until it NMi. Remnose froii the heat. and in a sparate 

pan heat ",p som" il II a fe', greeCn L:hlilis. rampe lemon gras i and ,aripi:':tu curr, keawse,andui( 01lt)o,. 

l and siomeCttgedtw, onut Milk , minm, art colder n V\d ti boitl.d %kfrs theml .twe )t tnu: ti 

and :1m1a l icAt I m+roin '. tor te.i tc' 

IAFNG PIIEr[ PIAA JtiLrid} 
l .3smallt: 	t',p tI+yihir I 'narli chisc 

e 1 rut bi m.t (t 1iinxi 
Prelire the kaerg piet ,-iu mur+Jiwt 	 hil.t,. 5 ,rail red cb 

l casev+'lw (rr,

piCCC s t IiAI.IIIWA Of , L.i'tCx 0 Ut 	 ci i 2 : I 

al t n.e ' e- tilt+' ii't l 
Add I t( .b+. -i1-i '.tc r'r, ri+ r .;'n' f'''l.- C I'il t 'lIhriirp[ ', 

ii et. li .i hIIIt, i')..tUl t .i lurther nitnlintiCN d CI0". %ApedAdI 'Aing
milk for .)out -'o, i int r, I - l'-" r% 

. im1l crc.n 1in, U,11 the Cl.lrr
ed bean 7',. greeuC [hil'.. id , c L..:rlu(, ,or ini r ,rc 'W, 
thickens, 

Mt:,It (piaoua Nvls (;uirae( 

j Id'.jul rim 1d Alii aike Qruitiid !11 th1
M~It tsJIn Pal Ncx\, (II1C Inc rC Ii te p't\ cuU 

a laesaridaitli,, .nan,highlani areasa.1infnrtimu I,Ii'nad\!t + . b"l. c.iri" I .ip't I hi i',mLlJlt 


stick Is .; l j rccl t t tt Cceltr. .\iiutnh r ol .iic iton -' pres o ll ;+at' Iir sine huti , Ina fire arc
 

i .mrid " biitri or otler th:ck Iclie ilacd,11n thnll tII ) he
! ire 10the omplccd cer rim ther 
' arU otr i_ naa., e %cdiet!,lc'. aed a [NeapI .N,in.tUreorcoolked arInpco!;-d ,'Accitl tti tart). t.1lu .ba 

, . i 


I"Im tuem.- shi..h tto0 , -- ,lnd tupmets a ,s.lal'l ot her ILe 'u I c mi
, 
+' 

" 
It . \ ct-i%a ' - ch .k s i+ha ie l. aId u . 

. ,. lcase' 
, 

.. ra,pel p11 	 an.d onsninalls ,meit i i, ii I.1.i Ie.,ics In a.cka%,s (if %..rlitu\i/cs placedl top ot the 
, 1	 'l is ,tck I,rc tin d .ind ,(ie'ci thnu[ V.l the pitl lul. the ..entrcedas S ire ,i ,1.r u C to C, -Clole I u 

IthI) leases ; i ll l tic fhXnd Is 	 llss 
tw,hill i e t I he,:!'It IN th',C d %-%i'Aatcr l. r iii hl)u d 	 s;,',Ce'Ul. 

ed 1t 4q, I)% tcailli :r'ur l iEC hifs
 

be. l.Wn,. a mvin'u IN-nost ,oftencooked oirthe :round. Hot Lw!'s mremr

IV the P.upu., \Ooi ( 1tu,1 

:n .1 . the.' irpon I ,Ln turuil1i bItllt On tip of them tlhsmaller stonies and banana 
ii ce. hell at 

i,,kCd staplcs 1kc am. -.ct p)t~ito. tar, tbananas and cas,ia, lcaf,
ranget 

leaff', pjxJ packaL:gC it food t)he 

II I he coolking tlmne I',uall. shorter as the
ned b-ean s. Cxchi'. anld p).Ib meat or fi,, tis 


hcat 1s more dircLt
 
%ee tal.',. t,%1 

I)AMBA.A SAMBOI. (Sri L.anka) 
J,11 L, ,,icred [n- dCCp tat IN s,all qtantities, Until crisp. Ctt Lipa qualt

',,a iutd i ,ung bcan pu",S ani frk 

utt a,dlite Ser e the fried %,itged beans sAith thi,,
tit c: ionions and a fCesgreen chilis Mix %kells ith some 


Illxsti it on top
 

TORD M'N (Thailand) 
-d k:sm!a nabcrvAiit iir citrLu, leatseI ld IIt']. filh oung enfi1iil, %Ilicc I aind i[s ssith chopel-

t, I iI, iao be tried anfd eaten %ith cutlt,inihr and a
sotickl: fish and kaeng phct satce to hike.a stnlth paste 


nlixt- c of peanut saucc. wiqr mid hut suar ssrup
 

FRIED WINGED BEAN POD WITH E(G Cl-htiland) 

add chupi.d v.iqed tbean poo1s and fr+for a further 2 minites BreakIr,some closs i trlic in uil. 


and bcat an egg Into the llltlre. Jdd NOt,' Ip.r:.:a.uiice; and cooik atiut 5 initut s more until th: egg
uish 

thickvns 

rtMIS lIndonesia) 

l.otI.I CloC (if garlic. smashcd and choprd. 2 fresh cli,, finely sliced and with;:r%I finc l ed i 

seeds renliscd. I tlisIi t itri Iga fresh lao. I stemn finlc] slice-d lemon grass and 2
Nodered haos liviiI or 


curr. lieas until soft \dd 225 g ntliccd %%
iriged bean fxis. or other bean mani~m' t"14 peas, shredded cab

chiko tic. and stir frs until lihtl. cooked ard sti!I crisp. Add a little dark soy saucehage )r green p'a pdie. 

and silt to tate, stir agim and .erse
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SAMBAL GORENG SAYRAN ! ,_1 

Blend and pound 3 .!ose, of garlic. 2chopped slullots. I twa,,pom of h'r';(shrinip pastet I teas'.<own of 
laos Igalangai Ips~der and 2 tciapx)ns of chih !x.\der or fresh allc,, chilis into a paste adding enough 
segetable oil t) keep it snootl I-r, the i'avte inlashallos pn until it i, brin n and snlls arot-ntc Add 0 41 
ithree quarters pirti of coctnLt cream. 3curr lease and I teaixqin of ,gar and stir. Add 450 graftms, I lI of 
chopped s,, e'Cdt other b.'rm. cbhablbe or ',a, porato) and ,intmlr. Utico ered. Until it N .,kLaIl +d ii 
e& Add I 2 tahleIsp ns ol tatiurind .at.r ind -ilt to taste Stir utitil the ora\% i,:uck and dark 

-|hi,diL Can aoIM) inith I hc'c vouldN: nuade %',llhripe tiiiat.(,,, chopp.d and tr;ee oil ae.r the ,pitc, 

replace the tamarlilld s.atcr and the sugar. aid p.rh.ips the Wtras,
 

4 4 ) iitni! hasc thsen cessd into i pickle ill Soth Indiastiqcd h'eain plsl etri 1aiiiil NAdi. I),.,an. 
pers'otal Corrlt.i.t) ica1I.W 

41 Bcause ot thir 1i'hipe aid .t,.i nutrienHlt coneImmat111 t c,!en pt, Sthntcrctimn ure %,I,s:d htould be 
bottled or cant.nd Intel opincontric. br h0al cns'mplllllon Mtd csport \k here illltcit tchiloh.s is 
a--ailable. ki t-cd tLar-iti.1 ini-;t be quick dried atidor troien like other greeti hLan, 

5. FulI-Gruvn Pods 
,5 0 1iu11()+ros n % ,zed , Illprotbml) atit bcauit pods ss be to) I brou,o rass Io%%f:eo:,r. thec stil uir ipe sceds 

inside and the ,iu1cilatc aroUid thiei are sotictinics caten rass IlmutCd quatilllC'.n lrts (IPatpua Ne 
(;uinea. 

52 Full%gros, n s\red heart pods -khich are still green or purple and not dr are ,oiIritnes ,tearnied in 
oil drum, c-, a nwnn4 or .. kcd fit an iopen fire In Papua Ness ( tinlca ITie cooked unripe weeds and tie 
mtucilage s,Illbe crapled til of them atid eaten. The seeds taste like peas and the mucilage isjutcy and slightly 
ss'keel. 

6. Immature Seeds 
t) 0 Young or miniature s irged bean seeds from soft or fibrous pod, are eaten raw4 in some areas. 

sotetnies it, preference to the pIod caws themsele,. The color of the eed coat nia, be light green to purple 
depending ol sariot. and inatturt. the seed cot%ledons are colored from cream to green and taste like peas. 

6.1 Inmature winged beans seeds are somelimes used in salad-side dishes like pjvcal and lahlah in In
doinesia sce sect ion - 1 . 

o 2 Immature ,ceds from s% ds be caten boilcd. steamed or stirir) et ' nma fried itplaces ,uch as 
Papua Nes. (iinea and hidonesia 

oi.3 IrnFtrature s,,raed b.an seeds na%be cookct in oup--, and dishls like i!ad)i'edo se 4.31. 

0.4 No prioceed product is rcporied. 

o 5 Iinria!ure -%% iere peas are riot readil.ined b1an s-cds la) be used as a ,uhstitute fo r peas in areas %% 
asailahlC Youtng beJn s.e!s nla. bC inned, bottled. quick dried or froicn. 

7. RipeSeed 
,70 The con, trnptimn of ra ripe ,, inited tLan ,ced has init tben rcp irted i rthe rinore iIShould not be 

encouraged becausC ifits deitte t&oxic efl.,t on rats, ||ssoser. infortrmation isasaiable It this nllotent 
onl the relatise t)micitics of different colored %armeties .e 7 21 

7 2 In parts of I ndincsia and Papua Ne%% Guinea. ripe %%nged bean .eeds are soumctmes hoiled after 
oak ing to losren After ,oaking oscrnighit ins\ater %%the tough sed coat hich is then discardcd. the cooking 
!tme can be reduced frtan 2 3 hour, ito 31 minutes. the produce has atsseel. nutt, or beami taste. Whole ripe 
winged bean seeds hase beet, bakcd or parched either inside or outside the dr, nxd in parts of Itdonesia and 
Papua New Guinea. In these p!aces. ripe ,. inecd ear! ,d are Occasioially shallov-fried inhot animal fat or 
,egetable oil. The high temperature of fr ing breaks open the lough seed coat and the decorticated fried seed 
(hen m7;akes an acceptable nutt%-tastirg snack f-od. 
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As agu:d to afe rtesffg mOe Informaflon shoukl be lbtained on the efficicncy of rcmoal of toxic 

factors in the ripe seed with subsequent ceienng of ,tdsariertis. as has been the case with Iir.lu bean 

iPhaseolus huitattwi. 
7.1 Cooked ripe winged bean seeds are somnetil-N mixed ,ith cLed rice in adish called w.angrai fron 

West Jaa. 
7 4 IiWest Jaa. ripe .%mtaed bean seeds hase been use.'d In place of )o%.iabJ N to maztkc the mould 

fermlellted cake tem, Ivn s,injed bean tt'el making the ripe 'eed', are fir\t ',kd (itnlght dt ihn decor 

ttcated i,,kinnedli uing ,abraion Ilihe seed cotlcdon are soa(ked againn trilit adl.then boiled for I hour 
v.Ithte-'pore , of .C-Ctcd "trai, (f

The drained boilcd ,,ced are left to co)l slightl s and then itou latd 
l-:d ulture .. py'nr.illiui iver or - or.z:a' taken fromt a pre ins, ba.Stch (ofIt'mrpt'' Tii,ppp,,da,a d'Ij f 

leaf suIch as olLe from "?ia WheI '.cCi, are ,;TcL.d cointhe plant Uthtous ttlL: 'X lt;ehelp of suitable 

pletelN ,h intould -,fresthe, are then A,rappe.d in hanania leases or especIall, aeraited p.is, n in 
wAlith tile 

".i dud left 
thtk of.uoif v,ite miloklat about 25'( .r 

seeds This rt'l'" calb tn IIolel'd Or fr d a',.!1. 1.,i0ilnent 
a stlffiiCCnt. sentilalted en%hronmetn for about Sr) hor until as 

appears Ilnbeteen and On top of thL to 

inca Is 
7 5 IUperinLnt, ar-. alrcad t,ndcr ssas in lailand and 	MaLa.',i to insc'.ti the Ixsib-it) of pro

%inced tban milk isan alternate to ,,o)abeanducing /i1 isoa tb'an curdl - like sined t-an urd. and 

nulk |Rescarch into the extraction of edible oilfrom %Iucd be'an ,-cd and the use: Of the defattcd igh protein 

flour In htlman foo and a,iii ma feed should a.11W prionotedb 

8. Tuber 
8 0 It has been reported that v ri-ed bean tubers ha, ,ometiecs been eaten raw. But at present there 

the toxic effects the. produce.is Insufficient information aailablc ol th. toic factors the%contain and on 


Raw winced bean tuber, hae a brow n colored skin ano teil lute or cream, and firm and juicy
flesh inside i,,%% 


wilth a distinciiLC nutt, earthy flaor.
 

8.2 Winged bean tubers are often lxied sshole. After 31)45 minutes the tubers soften arid their peel can 

then be renmioed easily. In Burma peeled tubers are often boi!ld wsith rice straw to color them red and tlte
 

are eaten a sauce
.:.ith made from oil arid salt. 

In Papua Ness Guinea Ahole tubers are frejueritly wrapped i banana leaes or i a bamboo tube and
 

cooked in a munim pit or an open fire. The tubers swill then be peeted and eaten as a snack or part cf a meal
 

without an) auce accompanient.
 
Peeled tubers do not frN ,er, %%ell. 
8.4 No preservation of processing of winged bean tubers is reported. The storage time of fresh raw 

tubers has been show n to be at least two months in conditions of low temperature 1I3.50(1 and high relative
 

humidity (82%1. At higner temperatures and lower relatie humidities winged bean tubers tend to become
 

very dry and hard. Cooked tubers are inclined to go mouldy very quickly.
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Comparative Nutritional and Clinical Aspects 
of the Winged Bean 

Karel Cern.%' 

INTRODUCTION 

In the statement No. 22 "On Upgrading Human Nutrition Through the Improvement of Foxx 
Legumes" in 1973, the Protein.Calorie Advi'or. (Iroup of the United Nations System drew the attention of 
scientists to Leguminosae. The comprehensi,,e statement recommends urgen, research attention to six major 
species of food legumes: dry- beans, pigeon peas. cowpeas, chick peas, broad beans and peas: and the tso 
leguminous oitseeds, peanuts and so. beans. If this list had been v.orked out somewa,, later, the win.ed bean 
(Pophocarpuis retragonwiohus (L) DC) would iae probably alo been included 

It is surprising that a plant which ha% been grown and eaten fo. centuries in ,various countries of South 
East Asia and Nev. Guinea has not attracted, until recently. more attention of agriculturists and nutritionists. 
The first analysis of the composition of the winged bean was probably that of Greshoff ei. al. iMasefield, 
19731 who at the turn of the century, found 29.8% protein and 15171. oil in the seed. Since then. more repoorts 
confirmed the promising properties of this plant. Unfortunately, information that couli arouse more interest 
was scattered. with perhaps few inceptions, in reports that were not easily accensib!e to the wide scientific 
public. Therefore, the work done by the ad hoc panel of experts and the subsequent publication of the small 
booklet "The Winged Bean: A High Protein Crop for the Tropics" by the U.S. National cademy of Sciences 
in 1975, contributed greatly to the present international recognition of this plant. 

The report submitted here attempts to summarize most of the available information and comment on 
some of the properties of the edible parts of this plant from the point of view of human nutrition. 

FLOWERS 

Flo,'ers of many plants are eaten, especially in the tropics, but most of them do not play a very impor
tant role in human nutrition. They are mostly used as spices, condiments and candics, or for food coloring. 

The winged bean flowers are known to be consumed in various ways. They may be eaten raw, added to 
salads, or fried in oil and with a resembling taste of mushrooms INAS, 1975). In the highlands of Papua New 
Guinea, the flower are cooked tcrether with the pods, leaves and stalks of the winged bean. Flowers of wing
ed bean is still being used as food coloring (Claydon, 19751. Hov-ever, reports from Java indicatd that the 
practice is not currently observed 6Sastrapradja and Aminah Lubis, 19751. 

Very little information isavailable on the composition of the winged bean flowers. The only analysis car
ned out so far has been of Claydon (19751. the results of which are presented in Tab!e 1. 

Tz!e I. C(orpsotlon of intrd bIen Izoners di IC3 g c-d ie pofllo-,J. 

Wlncd Sesbasia. 

Moisture iM1 84 91.3 94.8 890 
Fat (U) 0.9 0.2 0.2 0.4 
Crude Protein (E) 5.6 1.6 1.3 1.6 
Carboh)drates ig) 3.0 5.7 2.9 8.5 

aydoa. (1975).
 
i'Foad C m;ositton Table for Use In FaM Asa (1972).
 

1De rizimt of Tropical Dbwm. Postgad e Medical Schol RuA S, 100 05 Prague 10 CztchmkoaIiL 
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IMMATURE PODS 

Perhaps all reports on the use of the singed bean as food agree that it is the young, green pods that are 

the mist relished part of the plant. The green pods containing the young seeds make a tenr, crunchy 
iSastrapradja,.eg!table that can be eaten ra,, or included in ,alad or cooked in other recipes. In West Jaa 


and inah Lubis. 1975i. the green pods are eaten fresh or steamed as lahhah . or cooked %kithother
 

%egetables in .aj,,r as, .a fas orite ,,our -,oul, ered sith rice. In the h:ehlands of Papua New Guinea.
 

not onl.,, A)0Js alread beconme slipitlI,
the %Oung arc CatCn but. alsJo [\k- that ha, fibrous. These are cooked 

sith the s'led, iside the I-W. to;-ethcr ,sith oither ingrCd:edl,. in lie traditiomal ground ,toe (:'.efx nnmu 

tKhan and Cl..idon. 19' 5 In Ithi;land. Philppnes. Vietnam. Mala.,,ia and other :uuntries. me ,oung pods 

are most often caten cc, cd v,th dollics iNational Academs of Sciencc,, 1975, W. K. (h. 19751. In 

ith fish or meat iNational Acadetnl of Sciences. 19751Bangladesh the [slos are fred anid eaten v, 

immaiure p(As of ite ir, cd bran tin 113J g of WiAl pr1~on).Table 2. ( ompoitin (if 

Winged Beir (optall K'idre BteanI II)acinth BEanb 

906 87.5Nowsiurc 1'1o 76 93 883 
Lat IF 0.1 34 02 02 03 

(rude Proein Ig 1.9 30 3 0 2 1 3.1 
Carbthidrate Ig 117.9 79 64 8.2 
Fiber ig) 0926 16 1 3 1.9 

Ash g 041.9 06 07 0.9 

(alcuni mg, 53236 44 50 75 
Ph~rphortsi, mngi 2660 45 48 so 
Sodium mIg 3 6 8 5 
Plotassiu m imng 205 233 250 279 
Iron ing) 0.2.12.0 0.7 0.7 1.2 

110 160 

BI ng 0,06024 0 12 0.07 0.08 
1l, mgi 0080.12 0.11 008 0.13 

Niacin mg) 05.12 1'0 I 8 0 6 

Asorhbic acid 21 37 22 lb 16 

'Runges of valuis rcported by Brotnl (1954); Institute of Nutrition, Philippines 41957); PurW.lote (1968); Food Com 

position Table for Ue in Fast Asia 1;72. NAS 11975); W. K.Choo 197-9. 
'Food Consumptivn Table for Use in Est Aila (1972). 

Vitamin A ItLi 340595 225 

The comlosition of the green pod isshois n in Fable 2..Most of the ,alues correspond well to those found 

in green pods of other legumes, such as cos, peas. kidney beans or lablah beans. Howeer, the calcium con. 

tent 236% as reported by Dlros, n (1541, and the iron content 112 mgi as given by the Institute of Nuin

tion. Philippines 119571. s.ould appear to be %sellabose the axerage. The sitamin A is also high. This could 

make the green px a .aluat.le contribution to the diets of the young. 

LEAVFS
 

A large ,ariety of leases is used for food by tropical ropuLations, although they are usually looked down 

on as "poor man's fcod" iNicolls et. al. 1961. Some are good sources of protein and most of them, especially 

the dark green ones, are rich in vitamin A precursors and other vitamins and minerals. 

The crude protein compares 5er, faorably with tha, of cassava and many other dark green tropical 

leaves. Platt 119621 gis es the average value for the protein content in this type of leaves as 5 per cent. Accor

ding to the National Academy ol Sciences 11975), as much as 15 per cent protein could be recovered from 

leav:s of a winged bean cultisar (Fable 3). 
The calcium content, especially the values reported by Teik (quoted by Cladon. 1975). also appeared to 

be promising- The high carotene content of the winged bean leaves can be regarded of special importance. 

The vitamin A value as determined in fresh and relatively young leaves of a cultivar grown in the greenhouse 
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of tht Ifntitute, (f Trcp:oca, ;!,d Subtrep:czl Agriculture in Pragu:, (a 1-ntcd.-. to more than 
20.000 I L. S'aboa and Cern,. 19771. The Seeds of tils cular %cre origiriall, brought to (Vccho,!ovakia 
from Ghana. 

Table 3. (oimposition of itirit-d bean Itairt (in 100 V frt-%h teighti. 

\kinged bran' (aAalab Amarantu, ,pp, iarob 

70u 5 U 81 0 89 3 8! 4
 
('!. r 47 0 (4 ii 2( 1 6
 

Iiat IF! 0 5 1 V3[ 01 I 0
 
(ru.:. Proteiin Io 5076 69 36 4 I
 
( v1,-)hdraIes !I 308 5 92 4.5 II 9
 
|-itk'r Io - 2.1 - 1 2 
Ash ip 1029 1 6 25 1.6 

(C.urn Img 113260 144 154 162 
llhlrphoru Img 52 81 68 74 69 
Iron ili t 28 2 S 2 9 10 
Vitaiinn A if , t 3 145 20 S33 90(0 13(KXP 6 545 5 535 
1hijimrie riag ( 28) ii Ih 0 04 0.13 

\(UrblC aud Iip 14 i 2(1 (1 S 2i 63 

'Ranges ( wil from Fod (Imposition for use in Fast Asia 41972); (1 z don; .Satbma* and Cern 119771.IU Iahh-v 

b1o,od (omposition Lible for I,* in Fat Asia I1972).
 

TIBFIRO S ROOTS 

Sonic of the %arietiesof the %%inged bean are kio-,, n to produce high ieldc , of tuberous ir(Xts. The tuber%. 
are Qaid to hae a pleasant and slightl% seet taste. ivor% vhite flesh and firm texture resembling that of an 
apple. 

In the ,LghlarndSOf Papua NO% ( ,uimija th rioot, of tie ,kinved -t are ususll% ,ried. skrappcd in 
tanall.a s,c or in bamlbix'. seimned in the ruinu oer or in oil d-Ln. 1 tic ltubers is i jN)pular and lighlt 
accepted foo.d among the %illafe Klian and (l:a'don. In Ilrrima. cooked 1tubers are pceledipulati: 19751 
arid eaten like pv,,tato-,. b, oildreiiwith a sautce made egetabe oil and 1975.c often from .alt INAS. In 
Mala),ts hosseer, ihe, are coinuicd ,er. -Idon iWVong Kai Ch(. 1975,. and in Indonscia. the tise of the 
tubers for f(xd ha,, not been ob,,:rsed at all iSastrapradja and Arninah Lubi,. 19751 

111L cornritiorn 0! nutrient' i, the inigCd bean Wuberous roots, as dctermined b (la.,don I1975. ap 
pear% to be ,er, .atisfactor, Table 41 Protein content of the ainged bean i" at least fise imies higlihr than 
that in ,an and ten time,, higher than that found in the cassasa root. Ii sone of the cultis ars, as much as 
I 5'0 p:oteln 'as found in the root, calculated on a fresh +,ight basis iNAS. 1975v Not only is the protein 
content high. but the tuberou- roots are also rich in carboh drates. -he nutrient content combination of the 
bean makes the tuberous %kined hean unique among tropical roo)t crop-. The salie, for calcium, phosphorus 
and iron conifare ssell s,,tih thtoe found It,mnit tropical tubers 

Tatle 4. Cornpsition of the 'inged bean lubtir in 100 g tdibl' wrlion. 

Winged Dean' Ca.s~aia% Swert ioatoemsb Tarob Y2mb 

Mo;,urc b 56, 70 7 754 71.8 
Calorics 150 135 t15 94 108 
Fat 10! 04 0 2 03 04 0.1 
(ricdc Proicin igi 109 I0 1.2 2 2.0 
Carbfthdrate IgI 305 32.4 27.1 21.0 25. 
F ber ii 1.6 I0 0.8 0.8 0.5 
Ash igt 1.7 0.9 0.7 1.0 1.0 
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T-bL-b4. .,m . 

Winged Beane Cuab Surte Potatoes& Ta? Vamb 

C.kiura img 2511 
Phophorus 1mg) -00 

Iron irnVj 0 
Mnpne inigi I 
Zinc img I 

'Clz)dnn 41975l.
 
bFood ('ompotlion TiLle for Use in Fast A, 


26 36 34 22 
3932 56 62 

0 0.; 1.2 1.009 
-- 387 263 

- 20 - 1.1 

a 11972i. 

1ihe onl> Ins e'lugltzn o, tlie amino acid conlpitlion of the s inged bean tuber protein is probably that 

of Wong Kai Ch . 119751 

The Asin'd bean tuber, a',hough %cr. ric:h in crude protein, appears to hase an amino, acid pattern liut 

amino acid contents., has onhlcannot be ;cNardedas -. tIfactorN f] able- 51 The chemical ,core calculated froi 

appear to be present also28 min'g N " tich han d on the S Coatamillng amm1l1lo acid% Olher esxntial anine aci, 
and that of salit is ,19%in inadequate amounts ThLe iotal .,ronatic ainno acid content repr .-ents only 47% 


(f the le6s sutigge-td 1n the pros Ioonal amino acid .Coring pattern iF-AOAWIO. 1973i. Values of 1)sine ;and
 

tryptophan %herenot determied. The range of Nalue for indi idual arninio aciN can he sery large, of course.
 

Thus. for camp!e. in ihe ca-ssaa rti, thc ringE for niethionine is between 31 and 179 inl,'g N and that for
 

cstine betveen 25 and 154 nwig. N dIAO. 19721. Thercfore, a sinlh anal sis of the amino acid comprxtition 

of the %hingedbean tuber protein cannot becregarded as repre entatie 

Table 5. Amiino add cop(-itioi of the nir,,ed bean ItLdtr prolti (m,.g N4. 

Amino Acid 

IsokuCin 
Leucine 
L.)inc 
Methionine 
C)stIne 
TotaI Scont 
Phct.)lalaninc 
T)rosin 
Thrronim. 
Tryptophan 
Vahne 
Argninc 
Hitidirc 
Aianine 
Aspartic Acid 
GluLamic Acid 
GI)cin 
Proline 
Scrine 
Chcmicl Scoic' 
Limiting Amino Acid 

Winced Bevn' C" vab Swett Potatob TaroO Yzin 

171 175 230 219 234 

229 247 340 460 404 

- 259 214 241 256 

48 83 106 84 100 

14 90 69 163 72 

62 173 175 247 172 

106 156 241 316 3 11 

72 100 146 226 210 

195 165 236 257 225 

- 72 - 88 80 

150 209 283 382 291 

- 683 307 552 477 

- 129 84 110 118 

113 235 298 344 265 

594 406 825 788 691 

406 1009 541 7'. 777 

137 160 234 331 220 

106 172 219 276 249 

171 204 255 413 330 

28? 56 63 71 75 

S conti Lcucin L)sinc Lyiine L)sine 

"abo 1975). recikuhted to mpg'g N. 
bFAO 11970). 

CCakulAted ,e oredng to thr pritisional amino acid seoring pattern (FAO WHO, 173). 

MATURE SEEDS 

For human nurition, the mature dry seeds represent probably the mort valuable part of the winged 

bean. However. consumption of mature seeds in regions where the winged bean is grown. is not so popt lar as 

eating the immature pods. In New Guinea, though mature seeds are sometimes roasted and eaten as a snack. 
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thi- practice is not %c,% pxpalar According to ('ladon 119751. seeds in Nn (u Ina I%maII for plntin In 
% Lst Ja,.. iaure weds are seldom used for foxJ Sastrapradja and Ainnah luhis,. 1975 In Central Jasa. 
the seeds czn he seen in irge quantitpe. in the nrket%Thc. are either LoOked and conunICd direcil) or 
fcrmescd Sometine. !he% are eaten after parching In lBangLid-h, according to i)ullard iquted inthe Wing 
cd lkdn l-1%er. 197.. the seeds jrc cooked, nixed ",ith sugar and eaten like nuts, ]hc, taste hke potat s 

Swc tL first atuld)+ of the compoiltion t)l;!--ingcd eaWn seed, carrild cut (h%,rehffer a! 
,,juotcd b%M.'.cheld. 19731. more r'ItSts ",crc publishcd, all of them confirmed th e cr higlh protwi and fit 
,,VIIent Rcrrts pubhlishcJ during tht" lIst decade are those of Ba, 119681, (ern, c al 1971 ( ,don 
S 7 5 i. ,ong Ku (hoo 975 and Jaffe and Korte I1976 The nutrient cotn t in r,. naurc. dr%seed, are 

'sUlmarliid in I able (, 

Tble 6. Composition of major nuirients in rmture winged bean seds (in 100 gedible portion). 

W~inged Beven So,#heanb Peanatb Coupeab (Wktpeah 

Mosture 14, M 7 140 I0-2 73 115 110 
(3aorK 175 410 400 548 340 62 
Fit g 150. Is3 !77 45 3 1 t, .h 
(ru iPrcing 29 8 37 4 15 1 23 4 22 7 194 
( artx)hdrutn g 25 2 38 4 320 21 6 610 W 9 
1ier g 17Y4 4 2 2!1 4 22 

3 3 4 3 5.0 24 32 3 1 
811ange-s of ,alu,-s b.Plait !1,62),Dails (19, ),\,atson (1971ereporlctd (irny e.At.41971t Masfild f1973t, 

(1,don 41975). Jaffe and Korte 11976). 
bFood Consumption Table for Use in Fzst Asia (19721. 

The crude protein content compares sscll %,ith that of the sobean and higher than in most other 
k-gune With thc e'x:pton of the so%bean. notc of the eight species recommended by PA(i 19731 as foxd 
legume. can conipare the ,,ined bNm, in this respect. 

(rude fat i,prc, nt in amounts %hich arc also %vr clo'w to those of the so, bean The ,alic, for car
lNah)dratLe arc gisen as total carb)hdrate b)difforence The actual asailabilfty ther,:fore %%i'sK- loer as in 
other hkgunics A,% shion in iable 7. the m:-ture seed% is also a g(x,, source of miner3ls. 

Table 7. ( ,opotiontf rni;'.,'rals and witamins in mture ninged bean -teds lin 100 g edible portion). 

%%inged Bean' Soibrav# Peanut' (opeab Chick.peab 

.0kum n M9 215 340 22t 5. M 114 
Phosphorus ing 210 500 546 357 382 387 

Ai urn nig 2064 5 5 , t0 
Potasurn nig 370 1100 1504 662 6h8 1006 
Magn-slum mg 110255 236 185 53 108 
Iron mg 3-18 85 2,2 65 2.? 
NManganese mg 25 1.2 1,6 
/Ine Mg 3.1 38 19 -- -

Thumainc mg 008 1.39 066 1.00 059 0.46 
Riboflain mg 0 18 022 0 13 0.22 020 
i') ridoxi" Mg 0.1; 0.82 - 042 0.54 
Fohc acid mg 25.6 2100 124.0 4390 163.0 
Asbic acid nig Trace 0 0 I 0 Trace 
Tocophcrol raj 22.8 21.0 - 

reported by Bailey Watson 119711 Cerny €t. 
Fit Asia f1972, Claydon 119 7 5, Choo 419751; JaffM and K.ri 11976).

bFood Composition Table for U, In Fast Asia ( 1). 

'Ranges of talone 119M8I aL 119711; Food Composition Table for Use in 

IIn ktill-fat four (Soud et. aL 1962 . 
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Thc caJzum ,,,nt r, r.a.r it. that of fhe -o,,Nan. but I,hicher I% Lompared it)other leguncr,. 

or rvrhapt iice as great as thle alcuiu Intake. IsPhosphorus, the Intake of %,hich ,hould N.at least equal 

Amo pre,.,t in is .raihk tln.uttN \,ilucs bgien for iron rangiLe fron 3 Ing lit I 19e12. itoIS ni 

I(l,.sdon. I l'e11 0III .. altI., -NurL.f Iron If the ACrige sIlueC is the littr%,%qIIcd hcm ticconr"I, ,rs"]et 

figure Ihe silhIe limititin,mi ictual a%adabihli %f -I,:Lnn. iron and In.. ,In to lrcd ahsorPIs o.n i paire 

tionIli the pre,.cnc 14 pl t.ittes. hoL N true. dlso tol 01e "ingcd i.111 
M t I mV.lit I %,re i I I I [IM fAII, C& ¢ IlI I hunm II,.{IiL- re )l It Iin wI,, cr:¢ %,JcdL IlC 	 ' Ill rca,:, hL'o ct .1I 

It lltfnltioIl ,liiuli entiac,ml !N the-' ire Inlother nuniuml, \ccOrdi. to Niraiu Rao ,972. the 

ascrice m.mn c,l contemn i ,lr;ed Ii nr sccd, 1,i0 , im I,! thL" Celtri'- rtor'rli I hIl. n sceS , ei 

ti ie s%el! %kIthinthe i craLc rare.c 
,

tIl+it 	 Iribol.iteleL deer~nitlltlonil! tat Int'is hAise reealeJ thii.intr" andJ [ iire prest"I iI tllnou[it- conl 

ParahIe tW thoe toiii1d Illother 	Ice+iII,,I he t:opx.herol .111t-rit apli.ir, tohI%: ser tasorihie I he irtiroir 

ItC , IIIldkC thi, nlitil Ilnthe&-t, tit the i.pIJtion groups Iii deepi, uttrre" hastbeenaIquteJA o 

SIffilCeitls demoistrited I hc sij.h:ttJ Interrelationshipr htc.e tt tcopthcroil AnddLIfL.etclh 	the desclop 

Inlet of alIli 	 hLll!!Idnrihe bllitif this itliit to spare s itin A ib protectitIg itIn tt,1uiltoiIIrilhed JILd 
tiliitioti did storigeid wre toti tnentioned infrom oxidation 	 in the gut and h ItIlr.a'ing its absorption. 

data on the amino acid coiftsition of protein of the , iiged heanthis connection I able S presentts aailail 

Img NI.Table 14.A4mino acid compoilion nI prohvin in miture winged bean %td% 

Pcanutb 	 ('oAPCah Chjck.pral
Amino Acid 	 Vin,;td Bcan, Sobean6 

lsokucin 306 3(1 284 211 239 277 

l.cuczin 42 5r4 486 400 	 440 468 

427 428.)%inc 413 60 399 221 

Nclhioninc 75 P' 79 72 	 73 65
 
74
C)staln 73 83 78 68 

Total Scont 16) 19, 162 150 141 139 

214 362 309 311 323 358Phcn, Llr,.ne 
244 163 	 183Trtsne 	 195 200 196 

241 163 225 235 

65 68 54 
Thiconic 	 269 287 
Tr) rtphan 	 4763 80 

242 306 300 261 	 283 284 

400 588 
Valinc 
Argininc 400 440 452 697 

Ilistdinc 169183 158 	 148 204 15 
243 257 271Alanine 230269 266 

Aruz. acid 719 781 731 712 689 725 

1027 991(Plutarnu acid 856 1154 1169 1141 

Ghcin 259 269 261 349 234 251 

Proline 425431 343 272 244 263 
299 268 	 318Scrine 	 306 327 321 

Total estinuted 

2308 2923 2457 202t, 	 2309 2426Amino Acid 

(emiat Slor' 	 72 74 65 64 63 

Limiting *\ miii 
Scorin S cint I )sIne S cont S cootAcid 

hreomne
 

aRantj~i i 'aluvs rvporcd bi Kapsiolis II968: (.rnict. al.419711; (ho (1975): Jetfe and Korie (19761. Relculated 

to mg g N.
 
bFAO(1971h.
 
C(alculatrd accurdingt II the proiWsi.nal amino acid woring pattern, I-AO ()111. 19731. 

of allno acids 	,,estimated h5 different author. The number of'Ihe ,alueS are eprce.scd as ranges oil 



ana I s I [lot set sufficlent Ito aIlohm atS Icat eIaItatlon ald to express the .aIties as mean, lhe dIf ferelcc, 
are Sometimes high. probabls oAing not onl to the sarietN of the natcriji tested, but also tc the different 
anals ticil procedures. Mch Include both colunin chromatographic as wkell as microi hogical n:thods 

The cotn~ittition (if the. c\,etitial amino acid,, ClpIres well .% i that of the so bealand api-xrs to b.e 
SUperior Ito other legumes esp!eciall it,, Is conte*nt. reported IshighcrIsi Len the hi,,we,t ,alue that hasbeen 
than that found inI the %,1+bean.and It" .. erae content is,prsb.ibl% hithcr than that i 1115 of the other 
legumsC, preenied In J1lal II hi makes the %%need bean ,ced a s',ahalble fixi.l leune ald a g Oi. supple 
ment to ksimne Uicicnt cereals 

Methionie and csnin. arc tsribtbl.% the 1nnlitirn artII)aLids Ihe %aluSgien for lhe range of tlhe total 
colitent of the S LoItaiiiinl dlllno acId, %%ere calcjlatCd as the." rangeV of %alueCS gisll b% authors for the total 

of both amino acdsl [he chlmjical slorc bascd onit the Itwest sale-. for the S CO(ItatIin1 aminolt0 aCildS and 
calclated accorfding t the pro%sisIol1 V \\II( )alilt) aclId Scoring \attern r:comiende'd I x() W11031 I is 72. 

hich is onl% slhtl%lower than the corrcijm~ing salue for the sos bean 
\t hen cotnslidrilg on thie lomest saluc , of the range for the IIsluiJhal aminiilO acid. tr)ptophaln and 

peirhaps saline apVar it) be neItt hllnting Ihe."chelictal score for both a1ninlo aI-dcidsvWold be approiniatels 
781 , r lice mixtureNith iordiniar\ nai/ cI lie winged btI --c.ssaaptoplan could be lintni meal 
Mi'tUre Is (II of the fe% t.ilples oh nitureN where ,alile could eciIll" lililng, blt onll , whell cas',asa 

elll outlt|d],rosid nore 0t1ha407,, of the total protein content of the mimture 
Ilistidin:. Mhich isessetmal for nfants i,, found in q+intti,, sufficient to lake the protein of the ssinged 

L'an seeds adequate for ume in feeding inlfalis. at Last issTar as its aiI1no acid cOmti[XhStlOn is concerned. All 
ine other esential amIno ac+id% are also present inl adeqtuate anlounts 

Fall Acid Composition in the Sved Oil 
fihe mature ,'eds (if the w%inged bean are know n to be rich in fat The fatt acid comnirition in the wing. 

ed bean1 Seed Oil i, st', I II able 9 Values found In sormc other comnionl, used segetable oils are given for 
Cofi par ivsi 

Table 9. Fattm acid CorpMrilin in thr hinged bean secd oil 4%kb. drv %eight). 

Fitly Acid \,inged Bean, Peanuti Olijeb SO) be i Sunflowerh 

Mristic ( 14 0 1)06 01 - - -
Palmitic 
Palmnitv ,c 

( I6O 
( 16 I 

89j7 
0183 

I10 
-

140 
20 

110 
-

8,0 
-

Staric ( 180 5 7 59 30 2,5 40 3.0 
()Lc C is I 32 3390 460 680 25.0 20.0 
1in,!cC ( 18 2 2"2 27 8 310 130 500 67.8 
1irocni: ( 18 3 I 120 I 5 07 80 0.5 
Parir ric C 184 2 .... -1 

Arachiiic ( 200 20 1.5 05 04 0.5 
Behmic C 22 0 13 4 15 5 3.5 02 03 0.2 
Lignoceric ( 240 - 15 - -

-otil Saturated 30 21 17 16 12 
I otal ur .aturated 70 79 83 84 88 

'(trn
bi)rev 

et at. 11971). National Academ 
Chtmical Corp. (19701. 

of Science%, 11975). 

laed on the percentage of the thIree nitrt common fatt. acids found in .egetable oils. palmitic. oleic and 
hlnoleic. the winged bean wed resembles the fpeanut The palmitic acid content of both is ,er) similar. as it is 
also in the sos bean and sunflower oils Both the winged bean and the peanut oils contain more oleic acid than 
linoleic acid The same is;,lso true lith the olise oil. but the difference between the two fait% acids is much 
greater In the ,obear and sunflower mit-. the percentages of oleic and linoleic acids are reersed. lknoleic 
and arach:dic acids are found to be present in the wkinged bean swed in amounts wkhich are also similar to the 
in the peanut oil Both oils rxyo..sc relatiels high. long chain saturated fat acid contents. In the peanut oil. 
behen~c acid aprars to be eser, much higher. In one analysis using gas chromatography i'ern, er. al. 1975). 
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an unusual fatl acid %hasfound On the basis of relative retention times, it was ten.atively identified as C, 
telraenoic acid, knoA n as parnaric acid. Further analyses will be needed in order to confirm or to refuse this 
single finding 

Measuremvnts of PF:R and NPU of the Seed Protein 
In the stud%, conducted b%Cern. et al 19711 in Ghana. the protein of the singed bean seeds was tested 

in %)tung gro,. nr,albino rats measuring the PER and NPU b> the method of Millei and Bender il9551. The 
Consumption if diets and the results obtained wkith rats are 0hoss nin 1abie I0 

Table 10. ITR and NHI (f dit, containing vin-ed bean w sedr d Aiih rats. 

Ditt Prottia tontent of dict ("o) 

No. -Siurceof Protein % ingtd Ground- MaiNie Skim PERC NPUd
 
Bean nut milk'
 

I Skim milk -- - 0.0 3.04 73 2 
2 %% 100 2.14 55.0ingcd tein ...-


3 (irxindnut - 100 - - 1.53 46.2
 
4 Vingcd ican - nuize 7,3 - 2.7 - 2.70 65.7
 
5 (irondnu • maue - 7.1 2. - 1.92 54.7
 
6 Skim milk 
 - - - 16.0 2.37 

7 %% 160 - - - 2.00 -
Wnicd bean 
4.3 2.20 4 Winged bean + maize 11.7 - 

9 Winged bean *
 
nuit - skim
 

3.3 2.35 nillk 9.1 - 3.6 


10 inged bean
 
Tuize * 0 3U 

2.38 dl milionirie 11.7 - 4.3 
-II Groundnut nuite - 11.4 4.6 - 1.82 


.L.1971.
'Difference between diets iblta Irom Cery ir 

significant: I w. 2 t. 4 7 %.8 8t. II ltatio.
4 v. 5 'Proten EffcenR) 


vol significa'it: I v. 4 6 %.8 6 %.9 6 %.10 8 v. ) 81. 10 dNet Protein Utiliziton.
 

Dry winged bean seeds %%eresoaked in water for 24 hours. Their coats were removed and the seeds were 
steamed in an aut(oLi, e ie steamt for 30 minutes at I001C. 1his method of heat-processing proved to be 
the most efficient for the inacti ation of the trvpSin inhibitor. The seds were then dried at 55 to 600 C in a 
cabinet dryer and ground into flour. Groundnuts proce-sd in the same way. ordinary whole-maize flour ob
tained from the local market and skim milk x)vder of good qualty were also used. A series of diets was 
prepared in Vhich the protein content was adjusted to a 10% le%el for assessing NPU and to a 10 or 16% 
level for assssing PER 

At the 10% protein Iesel. both the PER and the NPU values of the winged bean seeds ",ere found to be 
superior to thr.. of the groundnut. Statisticali%significant differences w,,,re observed when comparing the 
winged bean mauze and groundnut maie mixture,. Whereas the PER ,alues for skim milk and the winged 
bean differed significantl,. the difference between the values for skim milk and for the winged bean-maize 
mixture sas not significant. 

At the 1615 protein lecel. the differences in the PER values for skim milk, for the unsupplemented wing
ed bean-maize mixture. and for the mixture, containing supplements of either 10% skim milk powder or 

0.3% DUmethionone %%ere riot significant. The PER value of the winged bean-maize mixture were not 
significant. The PER ,alue of tie winged bean-maize mixture, however, was significantly higher than that of 
the groundnut maize mixture 
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Jaffei and Korte 11976), also conducted biological asa s in growing rzs using a sample of win-ed bean 
seeds. The results of their experments are summarized in Table II. 

laLL- II. PFR. in siiv digrtibilit and relatbe oryan viei;hts of rats after consumning diets comtalmnng unged bean wed&.. 

Digstl- Weight of pancreas Weight of spkn. 
D i e t PER iin (inp cent ofbi 	 irper cent of 

body vicil;tl body %eight) 
Ray.sccd) 	 a 61 5 03881 01!040 
RaA 'scds - 0 3% methionine b -	 0 03501 0 011 
Seedi autr lacd at 112 ( for 20 
min 	 l1 81.0 0 3541 02055 
Seeds autoclaveJ at 118" for 20 
min 0 3 % , 28 -	 03121 02535mhonine 

Cain control 30 91 7 02614 0.2335
 

'All zzrzls died U-tvi-tn day 14 and .5; wtight chmne daaitrimal - 3.6 g.
bAll anlmzis ditd tilnecn day 5and 10, welght chige da,,nimal - 6.7 g. 
'Data from Jff, ::.J tNorte. 1976. 

The P-R %alueo I oi obtained frot.' we,'t Crat had been autoclaed at 1120C for 20 minutes was great
ly enhanced b) supplementation of the d,:t with 0.3% methionine. The digestibility, too, was considerably 
improved bh autockls in Weights of pancreas and sp!een expressed in per cent of the body weight also in
dicated that the best results sere achieved with diets that had been autoclased and supplemented with 
methionine 

Natural Toic Stbstances ii the Mature Seeds 
Data on the precee of tox!,: factors in the winged bean seeds. until recentlW is %eryscanty. The first 

repori t;n the pre-.ence of a tuspsin inhibitor in raw seeds was probably that of Sohonie and Bliandarkar 
11954). ht stated that the acti'it, of ihe acid extracted inhibitor could not be affected by one hour boiling 
water and. that onlN r-irtial inhibition, to the extent of 61%, could be achiesed by autoclaving the seeds for 
30 minutes at 1211C. The haemagglutinating activity of the raw seeds ',as obsersed by Renkonen 119481. 
later bN Schert, et al. (1960, and by [lhatia and Allen (19621. 

More recently. Cerny et al. 1197 1I. reported that the degree of eliminaion of the trypsmn inhibitor acivi 
t) %ariedconsiderably when dry or wet heat were used. Fig. I .hows that maximum elimination, practically 
zerro activity f the trypsin inhibitor, could be achieved by boiling 30 minutes the seeds which had been 
pre iously- a.:aked in water for 10 hours. The same effect, though insignificantly lower, was reached by expos 
ing the seeds to direct steam in an autoclase for 10 minutes at 1301C. Under similar conditions, temperature 
at 1201C resulted onlh in reduction of the anti-tryptic activity by lessthana third. Application of dry heat for 
autoclasing the seeds iFig. 2)did not affect the trypsin output of urine in the experimental groul which was 
approximatel, 50% lower during the first half, and by 80 to 90% lower during the second half of the ex
perimental period, than that observed in casein fed animal. 

On post-mortem examination, weights of liver and spleen were found to be only slightly control. The 
thymus was less than 25% of control, but the kidnes were about one third heavier than those of the casein 
fed rats. Several other pathological changes were observed in coat. musculature and fat. liver, gut arid in the 
genitaLs of the animals. There were no signs of presence of tumors 

In another experiment carried out with one day-o!d Hubbard broiler chicks (Choo. 19751. the toxicity of 
the raw seeds was also prosen. In the experimental diets, the winged bean seeds, either raw or autoclaved at 
121 IC for 15 minutes, vere substituted for the so> Lan meal to replace its protein content either by 100% or 
by 50% only. Chicks fed on adiet of 50% autoclaved winged bean seeds (substituted for 50% of the soybean 
meal protein) had a satisfactory growth rate and feed conversion. These indicator- "ere significantly poorer 
when all the protein supplied by the soybean meal was replaced by that of the winged bean seeds. 
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(linie:! Tt",!ir; of th! .ttru, in CHdren 

rhe data from chemical analk es and biological as,,a.s using adeqtnatelk cooked seeds in rats s4crc in 
conmphance vkith the guldclines of the Protein (alori Ad%ivor. Group of the N . tl major prcrcqisites 
for carr ,ing out feeding tria!, in children 

Sesent, tso children ". ho had adnitted to the Prini,:e Mar:,,- I ,ui,c Iopiila n .\ccra. (ihana. , itli 
nioderate or s,.C'rC kWJhiorkor \, crCincluded il the stud i(ern%.nJ \,i. I 3 I hc csxrimcntal or, up 
01 Chilldr,:n , ere comqred of isselse children Aithimoderate anld t It Ut!" chli!dren %kith1%,,eic 
kashiorkor 1he control gr-up co, 111umbi-e'r ,I II: n,fe .nic s411thhted of cqual of ct:Lrc:; mid ,\C and 
,innlar cLllinca. ,oniatoriltric and hIcheiCal measurements |l .ic, , rcu r.mccd btisecrii lthi 12 
and 4S month,, nrmiwiof thn:ri being etiseen ISiand 36 mlonths 

Freatment of ksalilorkor \%&, Ngun in all clildren ,ith Iih, roaie: di l t.icd oi kim nilk and 
c.'alciuml a'i '" I('ailai.l v hlch s , offered during tie actet ' till e li sl idpha,,e otthe: ill tkil l 'dc'tia 

ed and until the first ,kcieht incremenMts could be recorded Thl either tOKct:\'etu+l or tic tontrol diet 
\4as substituted graduall. for the skii, milk - mixture fit I c and(asilan lhe corn:') on the rin'aI 
control diet, is sho.n in labe 12 

Table 12. (unmpoition of dit%fed to n-alnourinhtd children using winged bean -tAds. 

Ingredient (ontent inporridge 

Amount Protein Fat (aroo- Energ 
g) 1g) (g) hydrate 1k) 

Experimental diet 
Winred hean flour, 65 24 12 16 1122 
Maize flour 96 9 4 16 1406 
Skim milk idredi 20 7 Tracc I) 284 
Ground nut oil 22 - 22 - 829 
Sucrose 43 - - 43 720 

Total 245 40 38 135 4361 
Control diet 

Mait' flour 50 4 2 35 728 
Skim milk idred. 100 36 I 50 1478 
Ground nut oI 35 - 35 - 1319 
Sucro . 50 - - 50 836 

Total 235 40 38 135 4361 
*Crny et a]. 1971. 

Both diets \?.ere designed to proside the same amounts of protein, fat and carohdrate. In the control 
diet. skim milk prosided 90% of the protein and only 10% of the protein was dericd from maize. In the e\ 
perimental diet onl) 17.5% of the protein content was supplied hb skim rtilk 3nd 82.5% %%as of segctable 
origin 60% from the winged bean and 22.5% from ma.,e) Maize v-as used because it repreented the inii, 
important cereal it Southern Ghana. In both dieLs the maie, \kas of the fermented t)[x such as it is, UCd in 
akawa or koko a fas.ourite local fish for small children. 

The acceptance of the experimental diet was er, good The children apparentl, like the sskcct. nutt\ 
taste of the ,inged bean seeds that had the flasor, so familiar to them. of the fermented maize Onl, one child 
took the diet reluctantly, and. owing to poor seiwht gains, the diet had to be discontinued after I(1 da., No 
gastrointestinal UpSeLs such as abdominal distention or excess flatus ssere recorded In niot of the clildrcn of 
the experimental group diarrhea ceased sooner. though the stools tended to be more bulk,. Relapses of diar 
rhea, which -,ometimes occur during treatment of kwashiorkor, ,ere obsersed in six children of the control 
group but none in the experimental group 

Some of the somatometric measurements on admimsion and the mean dail, wxeight gains of children 
recorded at the end of the experimeti are summarized in Table 13 
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Fable 13. Somabomtitric mearerments and gjirv'in weight in children fo-don zLcrirntlc4nltri4 diets. 

Moderate kw ashim kr Sctvvrt kw% hiorkor 

Experimental (ontrol Expt-rimental (ontrol 
diet 1121 diet (12 diet (24) ditt 424) 

Ag- ivionth i 21) 8 26 27 "'2 9
 
lthI'AwI at the
d k 


Start of e\pl A54 8 53 7 14 -:5
 
kot legth mirm 773 774 7oI 163
 
Dad) tgain :.!
 

Per child 51 is 69 72
 
'er kg No) At t0 6 8 9 7 98
 

'All %alue%are in mtan%: number of subject%in parenthvti%. )ata from (erny and Adds (1973). 

air', atua h% children fcd on theWhen the tic,,n dji I %-.eight Jed tso diets %ere corpar:'d, it was een that 
tie c eight gain,, %crc onl,, ii'ghtl lot,Cr ill tie e ivrmie:Lnal gritup I hc difference, though St isticalls in 
,ignificani,. ., cc.i ih rier,nte kLka,,thorkor. Significant)aimore inairkcd bets, the t\%o vroups, of childrnCr 

!.tliii 


kokashirkor. bhth in tlh.:c\ nrment~il 


higher tcight s ert O-,crs cd l childreti ith <-ecre kskashiorkor than illchildren s.,ith moderate 

,nd the control group-,
 

I hL :hetcil v hi.h v.etc carried oat in children it the
s c,,tivatons,. cgiriwg armd at the end of the 
cxi-rimrent imeit th'I-ili JOf trctnnlmet. included haiogllh!tobth nlcriiJIo i( dish cotcLtratiun. totl 
,erui priltein. erurn protein lctiot, the 1inl1o acid imialdie ratiti in ,cruu and h. droxqjrohne: 

creatjiun irndeN II Lurine herc . Is . imnilrnllni dffcr.lcnce -,tvcenIth.\ iLtdesInlil the control group, 

of children for ill neasurcnient.,, but it itattrt llrinsirific.nt ( el-, ind Add%,. 19173, 

Question% Arising from the r,,ults Pritcinof Faluation of the Seed 
IIhe results of the clinical t,,ts ha,e ,hoin that the ,ilnged bean sCds ire Suitable far uC a,, a ilk 

suk,titutC In treatnient if :hildrcn suffcring from ks ashiorkor When e,aluating tbe nutritise uualt, of a 
protein, the rc,,ultsobtained in huntan,. espccull. in small children. can bx cons,dered meaningful, ttomcser. 
sonc of the di-rcpancics v,hich arise-, % hen conirurg tie rC-ultS of tie prCclinical and cliical ttts of the 
o,unged beati protein deserse our atcrition 

I able 14 summari/e" the data %%herein the protein qualit. of the \,unged Ocan seeds and of the vinged 
beart:uat/C ItIItuLre inot .upplencni.:d %ith milk) cait be predicte I 

Table 14. Fialuation of protein qualits of rooked winged bean weds and of the winged beantmaize mixture. 

Winged bean. 73ro 

Winged Bean + Naine. 27; Con's milk 
(relatite protein content) 

Chemical Score' 72 77 95 
N*PLIratb 55 6 82 
Relatise NPUrac 61 73 91 
Limiting amino acid 5containing Tr) ptophan S containing 
Saf leel of intake. 
child age I to 3 )cars 

on chem score iglkg/da)i I 65 1.55 1.19
 
on relat NPU ig/gda), 176 1.46 1.19
 

'Vzlue, are calculated according to FAO'WiiO 11973).

b%&'lu.. from Cerny and Addy (1973).
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The xalues Ior th. rClatiIe NPL obtained inrats %4ith the cooked seds alnae ireative NPU 01t, and w4,ith the 

,inged bean mait- inixtur- relanixc NPIL 731. can tb rgarded as satisfactory "Tihe difference bet, een the 
,alues fo, the t'%o diets hased on the scoringio ',alues for rclatiie NPL. Is higher than :hat beoeen the 

,core '77s ste i ithet i.,al -2 and retscti elsi 

I hc S c.! taiingintoo acids art ihuring in the ,ing"eda an seed This ",a, cleasrl denonstrated in the 

experiments i Jat anid Korte 097t). Ahenl suppjul-mntation x ilhrnethtonine resulted In a considerale ill 

crease of the V-:R aluc of autoclaxCdcsd, I he situaion m1a be different. how eser, In the %,IxngCd bean 
, 


maiie ni\tur • (rdinar% maize is !no,1 [tbe .ieficilt in trsp! phan and i! hlgh contu.nt of !cucine ap 

parent!% fi.rt.ir..,a-'e theL nced for itrptophin. Ka ioiis 196i81 reported 3 nig trptophaivgN in the scd 

1 th,. fornd oult,43 jmg gN Itha, hcen establihed that., with Ih increasprotein, where., Jcltfe ad Korte 
ing prcincx the Wet teted, there i,a tall of seitix itn i lca,turing protein qualit Ne"erle ", . itI'. i 

,wasiltert"inl ' bo r that.at i I ,, protein lc.cl. 'olpplettiti of the wgc d bcall mize mxtu1,.tre 

neither xx, Wh .Iinlnc :,erwi!th the,: Aim [ilK rich in itrptophan. rCsulted in n iICrease. of tfhe PER xlaueic 

m1leasurcd iIn ra t .ll he Nwsificant mnore
. t. statltcalki .. iihougtl anai'C, are icet'dctet lore 

,
ow to it' lk coticilt oIIthlsprct.u' i r a t.-n Pl i trx r i' -l LOWC1. It wOuld .ipIXar thait aizca, 

dllno '.d , t a e.1ieVd lh thei.,ncd b'an seedsn ,e IL,.CTa ,t W 

:e.',,,'aned inb:o!ocical ase,,s carried out with rat, and L1.ks, arc 


tcrprctI he ,, th,- rae. ieeds,.at of tht cein haxc 

The Utcr.;,,. .',in not cas to in 

i :e, t least xaritcs rcsced to cen clear 

L.h1;in'ra,..+lb ;.e*.t ar,c-.. o ,0.r.of :he ditferences in reults aI,o \%hen hec-al prt.cs,,'ed autocl a 

cdi seiec r r;et' I tee vxurged K.ai1 xxcrc ,ub.ccicd to ,tesit The ,,aret, ,hich gae 
the best re'u>.. :ri Q 'saxu xxoah as well as i m w~a Nex; (huncla,r. a ,: rai. alntourr h-:d chil oricinalh3 from 

+ad ~ottino:Lh ,.n:.%atJ it ;h.t hrNxcral ,caons IherchirC. certai rdiffertnces i the inhient proper
 

tic-, canino b ruled ,at It cin'N noreihkc+,hoxxeser. thit it wkas ttli wa Of hCitMne tile,Cds..,ith regard
 
r
 

tC respolsible foto the decree- tit &est cr, if the ir,;iti inhititors a,,hown earlier in this paper, that ma13% 

-oms distributed airotithe different ru-,ults -\!iother toxic :tiit x,hich appears to tbe. unuer',all. ICglumes. 

rh%lohatnaglt. ,ha%c bcet1 responu", o i'ntoxication ci hurtian, front ti ltC tolie Jaffe. I ')9i(oln 

pltCe dtrucJjtioT ii
€ 
p!.\ t hall lIu111 

1 
rs ti\o tonatocln,', Clsk_'eIta 1S rcktilres. prchllini ,takue. in r IIin ot 

thIs procedure Muhich x%%asIng if the eeds lfe:c:.r. N,73- It t,,as uxei t f.':rlg trials conducted in (ihana 

,ih rats ,elI bie for the ttew.rx. as x as,ch. drn an ,a,prob.ibl rcsrnon, re 1Ats 

In ou it t-, perh.-" ,. that, basd oti theCsaluc o tlherela.ixe NIl btained. ot! rits fed':XIt-On bc 
udcq4uitclx, v,ith L.lkc,: scd,. the. ',t lcxl of -roteiin intake ina child aicd I t es,,xx Id appxar to be 

I o: lrtci I me need bnea '-ccd .6ime 50 Of edile portion and I r) of protein ,-.xxmutcd bIanii i 
n . hox cxer thatai/e mixture i g 4f cdibl fvrtui .pr kg b s xx.eight pe.tdas It is uniportautt to rc ert: 

are not .pphcable totrn.thee c.l,.latins. esis-e;ll' thie bacd on the scoring ,sNtem. 


(rn:cal tetilng it a trotr nalncurished children ilia\ liuiatjos t,.
be connected ,ith l are lot 

alx, a,,, reahICJ lnrheI-d .hild the ,elfuL;b in a -,ds ,e!gh t gains need not be a critcrmotsuffixtLXs1 

sti, for d1ffCrcnt:ain I'ri teuns oit the: baisl of qLuahts Oter criteria of the proteir efficit:nc. such as serum 

albunin regeneraon. do not al,a 1111i It hand and imilk protein, although gainshand x, ert uunll segcetab:i 
Ilnbd wuct ar, be cquAls govdA iNarainga Rao. 1975i Inaddition. there ,cents to be morC dicrniuna 

tion b<t\x cen the tw%%o proteins. at least at the begillnitg of tCe feeding trial,. illmajor .ictar, %wellnourished 

chrldren. as compared with LhIldren suffering from protein energs marulntrui ton it( a 19t01crntt . 

Problerns if Feding I)r%I.eumes to Small Children 
Ihc queJt1 ttha ha,,-en . epatedl%raised i,, Of leguMe, can ins that of the utatrit titat K used 

human feeding. especualls in sttali children [he txxo factor,, of major concern are prishabl thr-e of 
digestillit and of increa,,.d flitulcnce. 

Digestil ir, ,flegulmex, i.,cetrmincd in the first place h%their inherent characteritics. There is not only 

great xariation among srecies, bt cx en ithout be inore difficult to digest%k each species certain xarictics nia 

than others Propcrl. ci xrked legum'es are knoi-n to prxluce less gas than those A,htch had ie.ncr
rladequatel, 

cooked, thus suggesting th- presence of a heat labile factor. The true mcchantuim of itcreascd flatus produc 

lion x1itt diets containtg Ilgu;ncs. hi cer. is nort xet known The required cooking tine iar be 3 to 4 

hour- in some legurcs vile others are read\ tocat in half that rime Of interest is the report b)Rhatia et al.. 
H1967). that cooking pules and tbans xith papain --an cut cooking tine hr nearl 501%. 

http:ieeds,.at
http:fi.rt.ir
http:contu.nt


ComparatileNutitional and Clinical Apects 193 

The maximum amount of legumes that can be tolerated by a small child is not easy to define as it 
depends on many factors other than the inherent properties of the legume itself. In small children, digestibili. 
ty isconnected with intestinal adaptability to every newly introduced food. As pointed out by Jelliffee and 
Jelliffee 11973) this phenomenon may be applicable to legumes too. 

It seems, however, that the problem of digestibility and especially that of flatus production in connection 
with feeding legumes to young children has been somewhat overestimated. There are numerous reports by
authors who were unable to observe any gastrointestinal disturbances or presence of meteorism. Thus, for ex
ample, the amount of 6 gof edible portion of the winged bean flour was very well tolerated by malnourished 
Ghanaian children. The daily intake of6 gof winged bean flour per kg body-weight represents approximately
2.0 gof protein intake per kg body weight. This can be considered, especially in regions where scme cereal is 
the staple food, a valuable contribution to the diet. 

The problem of adaptatiem to a newly introduced food, such as legume, could be observed in agroup of 
well-nourished Czech infants who, after several months on powdered whole milk 4PWMI were put on a 
home-made formula with full-fat soy bean flour as the major source of protein. Despite very good acceptance,
the weight gains were at first lower than those atained by children fed PWM. As can be seen from Fig. 3, it 
took the children of the experimental group almost three months to get adapted to the new rood, but later 
their monthly weight gains exceeded those observed in the control group. After six months, on completion of 
the experiment, there was an even steeper decline in weight gains during the first month when PWM was 
again substituted for the soybean flour mixture, though it took the children a shorter period to get re-adapted 
to PWM (Cerny et al.. 1%8J. 

We agree therefore with Jelliffee and Jelliffee (1973! that one of the practical approaches to safe feeding 
legumes to small children is to introduce them at first in dilute form, increasing the content of pulse as the 
child gets used to this new food. 

Further Research on Utilizatlon of the Winged Bean Seed as Food 
It isonly understandable that research, aimed'at utilization of the winged bean seeds in fortisother than 

flour or unprocessed paste, isbeing conducted especially in countries where the various well established ways 
of processing soy beans have a long tradition. 

In Thailand, nutritionists at the Applied Scientifc Research Corporation have prepared winged bean
"milk" which, according to them, has a good appearam'e, with none of the "beany" taste of soy bean "milk," 
but with a "green" smell. 

In Malaysia, according to Choo (1977, personal communication various products were prepared using
winged bean seeds. The -milk, with added sugar, had also an acceptable appearance and was nutritively com
parable to soybean "milk." It was found, however, not to be very acceptable to local consumers because of its 
"stronger beany" flavor. In the various curds which differed very little with regards to texture and appearance
from those prepared from soy beans, the flavor of the winged bean seeds could also be detected by the con
sumers. 

This confirms the well-established experience that, when introducing a new food, the food preferences 
are very often the major obstacle to be overcome. In this respect it was interesting to observe that the winged
bean seeds cooked into soft paste were not only readily eaten by Ghanaian children, but were acceptable
(though with some reserve as to their "doubtful" nutritive value rather than taste) also to the accompanying
mothers of the hospitalized children, whereas cooked soybeans were not. It should be pointed ou- ihat neither 
winged beans nor soybeans are used as food by the Ghanaian. The results of trials conducted in Malaysia are 
encouraging wherein winged bean fermented products such as sauce and tempe where prepared. In. 
vestigations of adding winged bean flour to bread (up to 9%) as well as to use it in biscuit making are also 
looked into. 

There is one more problem connected with using the winged bean seed as food, especially for small 
children, that should deserve maximum attention of food technologists. Before cooking, the relatively tough 
coats of the seeds have to be removed. Seeds that had been cooked with their skins were quite unacceptable to 
small children even when mashed into a fine paste, not to speak of the increase of bulk and of indigestible 
matter in the formula. Manual dehulling of the seeds, however, ismore time consuming than soybeans. 

As shown in Fig. 4, soaking in water at 220C, maximum swelling of the winged bean seeds takes place
within the first 10 hours. After 16 hours, the uptake of water comes practically to a standstill. Unlike soy 
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b , iercs rnul skinning can be done bh rubbing sniall handfuls of the previoul%,,iked bLans beI"ccn[IIller,. 
the linCr and pa Int,, the ss, linged bai seds hasc Iob takenIIIlec Oli Jlod i prIessueirethatr I,s it) rie e\er 

cvsed b the finger-, in order to renios e the c st is higher. Preli minar trials conducted in Prague \ith dehull 
,, 

Ig of the sCeds I%lechAlic.d mean . using sotie of thle prloedtres applicable to so, hearts. hase not glise 

Wet. epcr'CI Ill\ that of the %uhLnerable pxpula 

safttictor reutl ', tihe los.es kere too hLII It lust be ponted. out Iriosseser. tIhat. ,cisiIgto tire small 

aInltilt of "eds a.jsaid,ib. tot all of tile posiihl proCCdIires v ere tested. 

Futurt Prospects of the \N ino.vd Ivan and the Ntd to Ast', its Nutritiue Qualitits 

ifled bean for 

ilon griiujr In dslopitr Countries. :alls for nIIr\anirtl attention of all instolsed branches of ,clence The 

dtsersit\ of .,ariere, of this ,eci and hlence ps,ible differenceslI the Inherent rprtiC', ild nutritie 

ailue I 	 cdIat_ tiat tilt task facillg ,ttroII, iscertaill not I irall one Although the' vo ed ea t i, 

not toid ile. it v felt that. In plle (it oIlnsideralel data accuLiilaIIted oil the nIUtrltlse 

I hc pAtcnial of the %% inpros rug thle hunran 

ha llCall ales 
, l 

+
qllalltes of this p]ailt. IIIar qetliosll.s ncd to heel idcated Some of thle ir a., Londucted ieauretietis 

%Il 	 hase to b: repeated in ordcr to reach more rliable ascrle %.ilue" 

Foun r iaj or part if the % i ed hea can be colt'idecrd of iIpoirtan ce for direct titiminicou ni pt torr 

the cas,\cs. the \I ixis' n ls.iimiature seed,. the tuherous roots and the nature seeds 

Ihe sourr l.I\" tirl thir high 'ortllll collell Could pros id rxiss nat'erihil for e.tracion oif id pro 
.

till as hl ll ted it other le b% PIrie il'521 Ill de'ClOpirg cotntries. hoseer.the miostKerrong adI%0, %s 

ILea\s Could be obta lied Mi n1clding thlmn into iuitIrnise, for the "ra r1stbene'ficJil use (of the ss need 'earr 
tion"al. tiat is ft'r i chid frontl a'out 'i ollth t t ,o s.irs of age Jellifec. 1971w. TIhs%er, hih contert of 

VIiarnt\in * prcursOrs .+Il hc r.y.irded of pciad ,:lslein the pres t..+I oflia \riI A\ dAfIierls s,lirhC is 

sidels pres.alerit inl the .dnsl Ipopulited couttri, ot southern and easterl Asia aid also it parr (if Africa. 
the Middle!aIs,. ,nd I tin -\trrIi\ ,I I( ). I, 

diets of 	 malil children. - lie 	 , otillg po . tollh less rich in lrioi.n. Ltii l ,crerse a'. \ aluabei teln i 

noiadserw effects[he ernpirical protif oif their 'ifet% eserr in rass state as ftood for adults s%,as gi\err. ince 

hawe been recorded despite s%id's"pread citrurllrlitlolll More intformlation should be gainred. hoseser. on their 

eqtiall%safe Ultlhiatron it ithe diet of uting children 

I lie rutberous rooit,, of tile ssitged beancarll hirdl%be called "Starch\" bc.tue of their high protein con. 

tenlt ihe arninro acid comrrposition. it) ser. as recorded h% a single tral\, is. does nt appear to tbe saisfac 

tor It remains ir be1L hoped that future deterlmatiotrs s ill priose tile stIgcd bean ttuber protein t Irhase a 

Mriore ade'qtlatC essential at111110 acid pattern [i'is i, cspc.'ill% itlirortatt ,ine starci\ roots such as ca,,a\a. 

ssseet ptlato and 'arrr. are frcquertll tk>sd as a food for niail children itt regions s here cereal is the ,taple 

fh d The ss inged bean tubers, if gross i itt largcr quanttiles, could tbcOIC.i a1sluable cmtipornenit ill tire diets 

ssill also 	be needed, hased il hiooicil asa,,. clinical tests arid chericalof tie children More infornatiot 

alals Including detection of posible toxic factors 
ed h hchemalturtIt car tx extpcted that tire major role InlIItIi/ing the %liged hcan as a!food ssill be pla 

alIthotgt f Xki jprCj tudices anrd preferethces crt t tntbeIIlCrestitilted' The resetmblbate tl ih tine sot%i i 
beatr Is so close that I, terniptirg to asMirie that the s\ irged bean co ld de\lip ittoart Inportarnt foid lIegunie. 

Man.\ problems. olher than nutritional. %sill has e tio ie ,olscd tvfor. this target can be reacied. lit there are 

qtet rlTsMsitch irtisolse tire nut nrtis:e properties if tL ,ecds that alo remrrairn to be ansssered 

lhe ,atisfacor% quali. of the s ed protein. at least of th sartetes tested. ,cents to has e bten 

denlotstrated bt cheinrcal. btilog.cal as %%ellas cli ical nralrertireients )ata ot tihe presence of toxic corn 

pimnerits, hos, eser. are int %etcor plete Trhe toicit\ if ras\ seeds appears to be htighcr than that of the so\ 

bearis [xperiments carried out s\ ith rass ,eeds hs (l itdll 175 .idj th(h if Jaffc and Korte 1l976i. itt 

dicate rile po sible presence of natural txic ciit)llrtirents otiher than ir\ pwi inhibitors aridnhaeriagslutnilns 
,ans 

ha,,en shoss rrrito be. adeqlatte for detIOsf. illg tie sCds For prisewig larger quatttttis howes\er. suitable 

niethiiods winch ssould cirsure nraxilttni eliinatiotn if tire toxic factors. %%ittiont catsing damitage to tihe 

essential amino acids. s%%ill rto descloped 

The uuail s\a\ f pre,-paritrg legunnes at tie househlld lec. i e th cxbkeig th t aftr s kirg o0,ernght. 

has e 
The high fat content of the seeds makes the s itged bean a prospectie\ plant to be used fur extractrioni of 

oil. From what is knoss n at prese t, tile fattl acid cottinsirion appears fa,,orable thcugh slightly lower it un 

saturated fatty acid content as comnpared s%ih surie other edible oils. To of the fatt acid%. lroweer. prernit 

a problen stlich calls for mitre insestigatitl. 
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The oil of the winged heart eed Contains relati,,} hlgh antsoll, f behelic acid This long chain 
Saturatcd fait acid vwoh ticnt. tio Czarm atoms ant vth the m im pi nt Of t i-(rclatcd to crucic 
acid v,lich has one double bond The ad,,erS cfc.ts of crucic acId ha,c been ,,hO.,ni m nI e,,,rim'cnts 
Although. there i,,iot clear c' lLltice ,et on pIsibile toxic I',roerutes otfehenic acid. itsas high a1iount of Oirc 
ssr:gcd ban ,c,-d oil must he regarded s.Ioh caution. Nes',rthless. tcspIlle Ixx)r dic',tihilt., of tils acid. no 
tnttoA.rd ech,,s ,,'erc rccorded ilimallourished childrCn ,,ho t%ere fCd titllfat %%ineed beai 1lo0ur v hich sup 

piled I2 go the NecoI. I c I'Ml ISO r'g -0fbeheric acid per kg btl} %%,eightper da. It has been established, 
hoe er. thait \oung children can orig chaim '.atratcd fau1 'The etficierdgc't relat,\cl%,high huds Of ICidtL 
L.'of id TIs dies101tC.ea11 !o0 tha.t high lsc ls ofreakl! do:-'%I hc ac:ids di.minlis \oh incasing age 
loneV ch.iir ,atur.t.-J ft .cdS co011d1 inIdiets Of sllhe rcConIiLrIT'Lded childrCl 

Thc lCrc , of acd hrio nkcn i ',),tiIcLh concern as reards consunmpton ofehei i'-l:,licltiednt l ll\,%,01 

ss hole Lookcd .dsor till] T. t IheLtiuit. ol eitnc',lcd om'ld IIThis could, ,t'ed flour Cas 
hardl, b. Largc cnoigvii) t 'ro,0ce Lun1to',,ard effccts oill'ltitional't] STATUS I ilt' seed. O5ing to0aIt peallt 

l( 2( 2401 di;hith f.t colicilt. the ,irachhldc 2011i. t-henc C 22 , ,td linoieri. i( Oidonent alount.S 
NOnitIn to I )rc%, ( hcnncal ( orroratuon. 1")l) \%, e, the io o.e.d, arc 'conmpared, ith respect to 

1,tc1t of saturated ftt aciJ , li tent ,nJ in e . W1) g of lp To 3carbon atom a eianut Need contain ig 
of thcsc ttm, acids, of \%ich more half 1,, lic acid. %% 11) g of %,,iced at-than beh helrcas L i seed contain ap 
.m,,l. . 2 t ,,2 ') g Oft Jr.chIiLh aMid ,hCnc aciSd The p resnce of b:hernic aCi., tlo.thcr s,,tlthe high 

,.sel t tl.iecpherol, Calle c ecictl (To ict ourahb tircreasitrig rct.i 'nccto the dIlchipmlent of rattcidi 
o\ the fill Tat bean flourOf ,kmgrigcd 

l '"iition us different. him,cscr. Mhen ea.luatirig the oils of the i\,o Nceds aractdic andIhere. tile 
ehei.c acid ttll IrgCd Ne' bt) ;morc than ts I,,c is the Content of arachidic.lcllt Inthe %% oil .tear'-t,ios s high 

h'chrt,. ariJ grtieric iCds toigether. Ilililt( ar, oil IiolIical assa smill allllils aIs. asiru ,s.\llh 'ell Ill 
Illlsl'.\kill hiaC t,. Conducted thcrefore i order to aiess ite, l" 'Ib]lIlltplic.tirrs resulting from threlie 

relat.el, Iih content o. 'ehnclc ud in the rll"sI.11 Neart!r%,IngCd oil 

Fle falsI acid fractIon tntatilcl 1ideitified as p rmaric acid ort the blsis of relatie retcntlr imf11es 

icscnl al,lthcr proleit Pariraric acid Call be fould IllA iul'cr of s cies of tropical ecrgreen trees, such 
as Parinrimlauiru/ in ht i ckc.. 119541 [lie eed oIf puai'trsr!w krilel, off edible drupes baIsamiln. 

hialam at ard if oti;r ,vcics of tilli genus as ,cllI,,of certain altatic plants I is spp . Nnplphaeaalhai 
also cont.i pariaric ad )ther faiI acids %'. Parirrc acidoh simllar CtahratitiML"s is Itluie alliong tie 
segctalc i)i1 atcids four dOu ble als, .C ll folr double hoids arc confati', bcause it hIa, boIdS and bC 
jirg.tcd It cotlilns eitier t\ oscoand t\%o irai:t .or oite cis .! three trail,eri iet.c groups. 'hen poed 

to ieht or alristieri irg caraIi. sl !IINcon.srrcd into tile Ne ftomi sIcch p',..es.-es Ii all Trans configuration 
NIMankles' I901 

he; demceri tire prcsenc of pari.ric aitlI tire s',ried bcaneed oil. hosA ne er. mustl t takel clan 
.,ras,lilt\. particirlarl% because concluii ions dr,',l ifrom rclarise times otl Since olri.serc retcrttinlw itl 
s"ituraited fittl!, acids %k.ihconjuglited bo01ds aN s'.eli .IN tiuue pjhssrg trais coriiurations are regarded as 
itiL!nCeSitble for huair nutrilron because of heir .ib io eu properties, rte need for ;-sitie chemica.l iie 

n.ltcnz+rol itc presence of tirn,, I-sconporlent. if air'. itrcftre e\ident 

St inature s,,urged heart Needs hase lben sli it toprtILdC ,Ullable"niatcria!s for preparat rn if food 
pIrNXlLCts. such aN mtrilk. cud. ,,.ilc. ir'mI[r" arid uu ters. b\ using pro.edire-,-,lilrto titu10- .tpi et11 sO\ 

t-,.-.11S \eCpt. It rlttrFlu e r,'sted r11)' (11 1t rl s, here so\IL .lrnd inai LjiuialtleS Of ttCc prldtcts shoutld egli %% 

heart Is Ippul.ar bll also itl Nhean is unknomni and diffic-ilt ,hereregionls s,herc ",1 to cuilisae but t %I'ocd 

beal, can he nescted to gi\c N..t.sfacitor. elds 

I he i- b-. of rising %.rgcdhean fliiur Ili gcahtle protiin r0ich ofliht% \ s,,utt, miilk for children hr.us 

hseCl aIrcIaLdol:IumeltelICdM ilr tri ,ls in children arc rneCcd, hoss'er. ,usirgboth full fat ird defatted flour 
Ilicoitbinaotio lil order Suitable Ihlieccsdr%prerCquiite for%% other cereals ili rt cutsusC the rWON iI'ture 
production of larger tutitlle's oif ,Ilgcd heart fliiir iso t tCt Cnl suitable ictithxs of deiullitic the dr} secd 

It is oh, ius, that. for th- sd, a ba ck'ard Into a commtniercial crop,. agrikulturalIigd hearn to(des elop fromrt 
reea.i v,ill has tio go a long .\a, Thcre i,probabl, little doubt that tie nuiritit "tal potenti of this plant 
descries Sucth ar effort It has ittv OrdI%cutscr alJbeeripha./ed that rnuitritional research shtuld riot the prolllis 
ing "i,'lies hlt also ne', ,arretics 
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APPENDIX I. Fig. 1-4. 
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Nutritional Aspects of the Winged Bean 
Thomas E. Ekpenvong and Raymond L. &orchers' 

A ,eries of studies has been unducied to establish the nutritional charateristics, of the vingud bean. Protein, lipid and
 
mineral composition viere identical to that of o tiban and better than that of (0reat
Norihtrn and Pinto bran., Ihe different
 
pans of the plant are ter,, high in protein "ith roots (ontainin, about 12"-. Re,%edsart: rich in oil and hair more un
saturated fat-, acid,.,
ih oic acid predominating.
 

The amino acid conposiltion of the different paris of the plant is oif cstemel iuritional significance. lime of h~drolsis
 
had no sigrifi.ant eff-ct is 1thlimiting amino akid in 'ingvd i.in. leucine
on the amino acid profile. MIthionine btan. 
and phen.llatadire + t lroin it-re higher in vtinged bear, than o. bean. Autllain, the meal hor, h.%drohsis reduced
 
lssine ad leucine lects in biea,-dbean but ircreaed the- le rl of the sulfur-containing amino Jcids as well as threonine.
 
phenslalanine + t.rotint, and r;)ptoIan. Bzsed on FAO. again hsine. ikolhucine. lhucint. %aline. phn.laIandnv 
trosine %cresuperior i.%iingidbean compared to ,obtan. ihLx predicted P-It tunnrrtttd) "as 2.13 for rai viingtod
 
bean ind 2.29 for sohcan. The C-P-It "as 1.6 for iinstd hean and so. hian rcsptctibl.. Autlolaving impri id
and 1.1,6 
these ialue. giting,a P['It tuncorrT-ctedi of 2.13 and (-Pe'r of 2.38 as orlp.rcd to 2.66 for cas.in. 

Extraction and precipitation of the protins %itt iat., Idrchloric acid. sodium chloride and sodium hidroxid.
,hon'ed that sodium hdroxide gate the higlest percent .ild of proteins extracted. Nitrogen %olubilit%of the ninged bean 
na, s4n to be strongl. pit-dependent. The amount of proltin extracted at alkaline pIl IplI 121 uas greater than that at 
either neutral or acidic pit. 1he minimum points of nitrogen disprsin ia% -t p~l4 corrcsponding to the highest amount of 
proseiri precipitated, the apparent isutl ctric point. 

Pro.eainp methods had vrraicas effects on fat content. prottin lie~l and in nutro digoetibilitl. Autoclating reduced fat 
content vhle dr) heat and oien heating had no significant effects. Autoclaing. and to aItr extent dr) heat,nere lcr. ef
fectite in incre-sing in i trndigestibiliti. Sozkin: 5,eds oernight in itater before cooking improsr n t rn ditibilit%. 
Ether-extraced meal had a sliahtl) increased in t tro digetibilit.. (empared to autoclating. the difTrenc- nzs not signifi
cant. 

Preliminars results indicate that the extract of ta% beans shmsm Inpin inhibitor acthitic.. I his ichibitor. effect 
ca' be inaetiiatd b%heat. 

INITHI)I) ( I(%)N 

(irain lC.uaiL ,are iportint ,otjrLcS 1 dic.ir% pwt[ICn lld0l. Ili.s tOrnll onc oL I Iprotell stpI:iill 
plies (ofpeople i areas %there aotrnal proteitn lttirces are cit hr ctrc Or %rcteseri s Ithe rccew I'A() 
publication lt demonstrated ICCk1!or ilrcascd loiil supplic, I :evLt'nar: aiong theMI 4j has the ssorld 
oldest of crop plants both in th- ()h lan Ness \k ld'rs 'Ind iitr reumai, hate I-aben found III C.ICte dating 
back to more than 0.(OO se.ar ago IA ra% 1ad I)0MighI. , h-i I ectgnicN can ri .pinincreasing rol:h in) 
meeling protemn needs in areas (f fos.I scarcit. :ind %side-spre nliw itarition Iclides ItIh t:rajor comtnercl.Jll 
irmportant legume-., there are other lc-s-r knost tropical lCtilies lacking adequate ;centift, information and 
whose full potentlh ha e not ben e\ploiecd. One (f these little kno\ssn legnimes is the \nged bean. 
hophux-arptLs tetra(,i(Joluij (1-ItC. 

The winged bean is a little known tropical legume with a promising future. There are about 8 species of 
Aophocarpus. The origin of Psoplcuarpus has not been fully established. Htistorically, the record of Rum. 
phius %,holtsed at Amboina in the %IOluccas betseCCn 1053 and 1702. along %sithothr records. hase II 
dicated the fact that the Arahs introduced the %%ingedbea from Africa Merrill. F.1).. 1903. 1917; 1923t 
Psopho(arpu tt'trai,onoobhusI,a cultisar and others arc -id-.Cl u to Africa It gro\%sas an e\cape in Bur 
ma lBurkill, 1906) and the Philippines lAgcaoili. I929j. The species P 'ieraonolohbtiis a twinning perennial 
grown as an annual with tuberou,, roots and pods with longitudinal wings. It has been suggested .hat this 
species was introduced into Asia from Madagascar or Mauritius iBurkill. 19351. Dalziel (I 9551 has shown that 

IAborator. of Agriciltural Blodemlstr), Universit) of Neliraiskj lIncoln. NE 68583, U.S.A. 
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it is indigenous to tropical West Africa. Of recent an equally unconvincing and sketchy data points to New 
Guinea as the most likely center of geographiLal origin, or at the minimum a center of £ermpLasm diversity 
iHymowitz and Boyd, 19771. 

Tcday. the species is grown widely in the thigher rainfall belt of West Africa. It has been grown and eaten 
for a long time in Southeast Asia and Melanesia IBurkill, 1966: Purseglove. 19681. In tropical Asia, it was 
grown in small areas for its green pods IMasefield, 19731 and only in Burna was it grown as a field crop 
lBurkill. 19661. It is gro, n in the southern part of india espe:ially around Poona and M) sore. It is grown as a 
,egetable crop in Malasia and the Philippines "here they ire sold in fairs and markets IMilsum and Grist. 
1941: Brown. 1954). With the turn of the century. it found its way into the West Indies iPur-eglo%,e. 19681. In 
New Guinea it is cultisated in, the highiands lPovell. 197-' and the coastal markets of "ort Moresby, Lac 
Rabaul and Madang as quoted by ('laydon (19751 from loddy 119751. 

The wsinged bean has been kno%,n and described by different people with different names. It has been 
called the four-angled bern. (ioa bean. Murukaari in India. ,ee kok tan in China, asp-aragus pea in England. 
aerrhcea bean, four-cornered bean. Manila bean and princess pea (Pursegloe. 1968: Masefield, 19731. Field 
ohserations have shown that this legume has tremendous potential of agricultural interest due to its capacity 
in forming nitrtogen-fixirg root n.Lis Ilh ytptoile and Sasvcr. 1) 14. Mas'etcILl. 1952. 1957. 1973 Walsh. 
19581. 

Uses (if the Winged Bean 
Like the sosbean. the weds of the ,.ringed bean hase long been knossn to be high in protein and oil 

iKonlig and Bonier. 1903: Burkill. 1900. Agcaoili. 1929: Tindall. 1968: Pospisil t a!.. 19711. In fact, unlike the 
sobean the entire plant is consumed because each part of the plant has nutritional and medicinal properties 
IBurkill. 1966,. -he dry weds contain 32 to 37% protein. 15 to 18% oil with 71% of the fattq acids being un 
saturated 1!1alley. 1968: Cladon. 1975: Masefield. 1973: Platt. 19621 The nutritive salue is similar to soy. 
bean. has similar amino acid composition though with a higher Lysine level. Like soybean, it is deficient in 
methionine C(erny et al., 1971: Lierner. 1972: Kapsiotis. 19681. The seeds are rich in tocopherol and sonic 
minerals iRachie. 1974: ,'atsoni. 1971: Brown, 1954: Claydon. 19751. 

The mature .eeds are either cooked or roasted and nes-er eaten raw. The duration of soaking prior to 
cooking is an important factor in length (if cooking time as %%elias digestibility. The seeds from immature 
pAs are also widel consumed. 

In Southeast Asia. tile young greeti pxls are eaten as green ;egetables or added to other dishes without 
the occurrence of adverse effects. In N'" Guinea, old poxls are steam cooked, the seeds and viscid material 
surrounding them are remoed and eaten Iltipsley and Kirk. 19631. In some parts of Nigeria. seeds of some 
.ither legumes arc pre soaked oernight wlth addition of m'xWiut bicarbonate. This pre soaking plus addition 
of sodta render the beanls ser, ,oft In (ihana. it has been sho, n that ei in tihe ras state, the seeds has e a 
sweet, nutty flavor and this, too eliminates any elaborate home preparation (Cerny t al.. 19731. 

The flo,,er%and lease,, f the ss inged hean are eaten rass or c(xiked. added to salads. fish and prawn 
soups and are kno'.'.n to c(ntain one of the highc:t aniounts of protein of a:n knon forage Iegumes 
tClasdon. 197 5: NAS. 1975; Jaffe aind Korte. 19701

ile foliage i rich in protein, Out 25 ' i, i.lasefield. 19 I1.The leaes are consunied i nan as in 
.Mala,sia %,%here the% are used as scgctable., illurkill. 13i35 It could also be u'etl as gree, ftxlder, as a forage 
crop for animak and the hanlms fed to is esttx:k NMascficld. 1973). 

The r(xits of the . inged bcanl are of special interest. 1 lie :analysis of looper in 1902 iquoted by Burkill. 
19100 shosed that a samp!e of dried roots contained 91N) sater and 24.0er, protein This is unique in itself and 
videspread Conmllptoll Could help in containing the problem of protein deficienc, diseases in the humid 
tropic , shere root tubers - 'am. coco mn. cas,'asa. potato -%with aserage contents of 4 to 5% protein form 
the stap!: diet of the people the roots are used predniinantl, in Hurma hilerklots. 19721 and tile South 
Pacific Islands and ses eral Asian countries. I he tuberous r(xts are firm m consistenc,. slightIy sveet in taste 
Illurkill. 19001: eaten ras, or boiled Ilurkill. 190?) F-airchild. 1923. Ihompstone and Sas ,er. 1914. 

Medicinally. the plant has z roborani effect iStopp. 93: the lea.es are used in the treatment of 
smallpox and the roots used as a pouIlnce to cure vertigo Massart. 1895). The beans hase beei used as a milk 
substitute in the treatment of ksa,,hiorkor in children iCern el al. 1973). 

Problerms
 
Like other legumes, it is beset ,, ith some problt:ms that call for intensie and coordinated research. 
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Besides the presence of such antinutritional factors like the tr,psin inhibitor ISohortie and llhandarkar. 1952: 
Cerny et a!.. 19711 it ako contains ph"I ohenagglutn-, sshrch cause %etundetermined nutrutonal disorder, 
and nurspecific haemagglutration tRenkonen. I94h: Tomis and Western. 19719. It is posible. as has been 
sugge.ted Cern. et al.. 197 1) that the ph ,tohtenagglutinins are dcstroed h%ctoking. Inmature seeds can 
howeier be caten raw without adsersc effect-s. 

The prescnt study %%asdesigned to determine the bt:centical and nutritional characteristics of ic v,ing 
ed bean. Of particular interest %%ere the amino acid contents of the different parts of tie plant: protein extrac 
tion and precipiation; tie effects of different proce"ing methods on the in itro digestibilit, and other dif
ferent proie'csiln ic.' tilein i iwt digestibilit, and other useful nutritional indices.mlethods on 

MATERIALS AND MI.IFiiODS 

The winged be.,'s sarict%. Ipt 2 obtained from thLe International Institute of Tropical Agriculture in
 
Nigeria was used in t.'.s stud%. Some of the .eed,were planted iii cla. hich "se collected die dif
pots from %% 

ferent samples for furvier anal sis
 

Composition 
The samples s rc r.. tuienoe, Prosimat anal sis was perforrmed b. the AOAC methods 19701. 

Mineral anal.sis was pen.. rt..ed using the lcrkin Elmer Atornic Absorption Spcciropltoionier Phosphorus 
%,as determined using the ;-eck marn Model D)' SpIctrophotonieLter. 

Amino acid anals .ss determined on all samples b% tie method of Spacknian ei al con.:te 11S9i. .\ 
parison s'as IrLiadtbe 's ecn u.ing llI hr and a 24 hr ,acUtint hi.drolh s respectis el at 111 2( for all amino 
acids except trptphan. . hikIih ssa, deternincd using tai()1, hidrol. sis follo%%ing the iethoI of Pataki 
II 9631 C st:oc and inethiolin ere determined as c,steic acid and itiethinnine sulfonie b%a performic acidu ,, 


oxidation follhsed h an acid I.drolsis according to the method of Moorc i0).3 All hdrol%sates. both
 
acid and alkaline. s"ere analteo on a Ieckman-120C Amino Acid Analyzer and data were computed auto
riatically ICavins and Fri,:dman. 968, 

IF Vitro Protein I)igestihilil.
 
The 2,ethl used dt "elojx:d method by IIsu el al. 119771 w,
sas a ness Is, hich was a modification of that 

(ifMaga t%al (19731 a nid Rhtchart i1 .075). A multi en me solution consisting of tr psin. ch} motr psin and 
peptidase %as selected 

The cnrv re,s wcrc purchased from S:gma Chemical Company. The cr,,nies "ere trsin IT.lx IXI 
w,ith 14.1 90 BALA: untsnug pi otein. bo ine pancreatic ch motr psin 41 pe Ill ith oft uni.nig powder and 
porcine intestinal peptidase i(;radc it 40 units,'nrg po;s der.h s i 

The different samples %%ere fiel ground to pass through an 80 mlcth screen. Tles %ere then dissolved 
in glass distilled A,ater. HIft% milliliters of aqueou, protein suspension (o.25 tig proteinnilI in glasdistilled 
water swere adjusted to p11 8.4) %ith 0.1 N 1('1 and/or NaOll. sshile stirring ii a 370C %,aterbath for 15 
minutes I he multi enl' nie soltumn 1, nlg tr p,!. 3. I rg ch, motr psin and 1.3 rng peptidase per mh ,,,,as 
maintained in art ice bath and adjusted to pil 8.0 with 0 1N !('1andor NaOIt. Fuse nil of the niulti ens nie 
solutioniwere added to tie proteinsospe 1siort Muhich s.a being ,irred at a cionstant tenipciature o' 37'C'. 
The p11 drop on addititt of tie Inulti eI tIe solution sas recorded autontatcall% eser%2 mntutes. oser a 10 
minute period using recording pt meter 

1lie multucn, me solution va,, prepared fresh daily and presersed in an :cc buckct during the tests The 
acti%io "as determined using a cascin of knosk ni ni o apparent digestibiiity 

C.PER Model 
lW-sed on pres iou, experience. Kendrick et al.. 419701 has eLontructed a mathenatical muodel to provide 

estimates of protein qualit% based on tileauno acid contents ard in itro digestibilities of protein samples. 
The output of the niodel includes expresiins of protein efficiencN ratio- IPERi anid isteried "computed" 
PER I('-P[-Rt t(distinguish tile PI-R data derived front in i iio rat fecedng trials.nmodel %,aluesfrom 

Extraoion Method. 
Tile nitrogen extractabihlit, was determined by dispersing 2 g swinged bean flour IWIt in 30 nil of 

deioniLed water, adjusting the pH to betwseen 2-12 sith I N HCI or I N NaOH and shaking in a 251C water 
bath for 30 min.The pH of tie uixture was readjusted, if necessary, and then centrifuged at 1000 X Ci for 
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30 nin at room teni"erature The mixlure ".as then filtered s.ith a Whaimari '.o I filter paper. Duplicate 10 
ml aliquots of the filtrated extracui Acre anail~zed for their nlitrogeti coteits uwillg the Kjeldahl inethotd 
i..\OA(., 19701
 

The influence of different pft. different welhents iater. sodiurn chloride. ,"]iun hdroxide and
 
hsdrohloric acidl on the extraction and precipitation chlaracteristic of WiF comlpared to sone other
 
eTu rues, ,,also deternined. The nitrogen precipitation s,,,dctermined b extracting the w%,F 12 g:30 nil
 

e.\iractanti at p1i 9 for 20 in at 2-.(.
 

RE.SI't.TS AND DISCUSSION 

In a report bh Masefield 097 31it Is, al found 29.8% oil inIndicated thit ( ircshoff t protein and 15% 

the sed arid Hooiper obtained a saluC Of 24 ol;, pr icin in -. sho%4n on
a dried root anple. In our araly isas 
laiel, I and 2. the ras ,ceds had aprroinatel io", protein , comnpared to 39% for so~ bean. When the 
seeds s crc! defat ted, the percent pircin tncrc.,cd ti 39 :1,We did niot obtain as high a protein c(intent 
il 1 015)1 in the rois ,idfi; hilopp.r 12o 4% I h Is,.',!. for this IIi iur -aiple the r,tls,rI\plantion 
did not desclop al11 nil, It i-ji-.sihl- thL Maefi,.ld 19731 in rerorting the analsis of Hooper did not 
cniphair,lic thc .act that tK" n.l is \X,1,donon tu.rou,,rois sith p!Lit. of nIul., The oil content in the 
,,i.nied bLe.in %sith We obtained higher lesel (if fiber,cd, t.oii,\ir -,faso;t.hl. that of Soheir I15 8 %,, I;1. 
IIItc."cd,coriiparcd to thr hlern,es sudick and in the leacC. , irioed bean contained more oil and More 
fiber thatn mriof the otlir Z.'Unies, In teris of the ctial niinerak. calcium and iron, the lesls of these 
11ineral. ticliiv.ih.r in the % nileedl ha1t tha in the ,oibean )ifferences, that exist our reportnliiht ietkeen 
,.n1d prcibu, ones couid reici: no0t oM11%ditfererces in salnin11L and analJ11tical techiniiqIc', but miore imp)or
t.ntls, thC taci lh.t the ji tWi 0I ch; Lim1on)iiil of the ash rsiuice 1nai be influencted b) ,arietN. soil cond
iion, chliie. agronoti c lr.LlC, and ILe of the eanls prior toaial, It i"feasible that geographical Itca

.inirituic i teri %aricties. Since the nuir" ofWIic_,uld iI , lare,. nL..iurc to differciiccs in ai . t n.on 

,
hltnc cr m anidt ltliIlIiI, oWsuCh sarieties, at our dispal %sas ,er iiltd11 these, ensironrnental 

LilhrN and i,:ir eLffct t ietab olismi %,a 1, ash accumulation in the seed. could noton oil and protein itotil 

Iable I. ( mipo,tiun of the Ainged bein wed And other 1e-gumtes. 

%.inged [ean Soy bean Greit Northlrn Pinto 

\I1c I34 8 2 10.4 10.4 
35 9 39.0 22.9 21.0 

il'i. 158 !f.1 2.4 1.9 
( rN. , .raie '(, 23.9 25.4 50.6 54.6 
1lt 'r IV, 9.2 4.7 8.5 7.2 
\Sh 1C 4.9 6.6 5.1 5.0 

'lintrals 
11::,,]1)gi WVirged bean Sobeanb 
( . j ,i 275 22t) 
P~hi I,;.r 310 5-46 

' ,t.i.,'m n 117 
10.2 8.5 

' .i.num 35 
\I,.l.J c' 178 

'Raw %'ed%. protein.,5.9'o protein: defatted. 39", protein; rootK 11.66 

11-\O.Rome. 1972.
 

http:faso;t.hl
http:Maefi,.ld
http:RE.SI't.TS


304 The lWingt J Bean 

Table 2. Compo'tion of the leaves of wietd bewn as compared to other legumes. 

Winge Bean So.tt on Great Northern CUwPeai Red KIdawy 

Moisure % 758 83.3 85.3 87.5 93.8 

29.2 	 29.1Protein % 28.1 23.3 	 22.4 
9.5Oil % 	 102 7.8 7.5 7.5 

11.1Fiber % 12.2 11.1 8.9 10.9 

Ash % 10.4 9.4 104 11.3 11.7 

In Vitro Digestibility. 

The result of in vitro digestibility of the different parts of the winged bean ispresented in Table 3. In vivo 

fat feeding trials have been used as common parameters for estimating protein digestibility. Although the 

amino acid content of protein sources is equally important in assessing the nutritive value of a protein source. 

the primaiy factor that evaluate- the availability of the amino acids is the digestibility. In i ivo rat studies are 

The in vitro of Hsu et at, (1977) used here is rapid and reliable.time consuming and expensive. 

Table 3. In simi dige,ti~ilih) of the dhfferent pzrts of the niz:.cd bean. 

8 min 10 r:.'a% Digt's-Simple r Protein 	 0 riin 2 mii. 4 riin 6 min 
libilit) 

RaA seeds 37.6 	 8.00 7.95 7.94 7 93 7.92 7 91 67.3 
7 79 7 74 7 71 7 t6 71.8

Immature iKx). 11.1 7.99 7.85 
7 Q 2 7 58 7 55 73 8Mature xxis l6 	 800 7.74 7 7 

7 84 7 80 7 7o 7.73 70.5
Young Leaes 27.0 	 8 00 7,90 


800 789 7 85 7.82 7 79 9.4
Mlature leaes 	 14 r 7.93 
788 7 85 7 83 o87

Above ground no rxts 124 	 800 7.95 7 91 
7 92 7 89 7.84 7.t) 71.819 3 804 7.96Entire pLant 

7 92 7 90 7.87 7.85 684
Roots no nodIule II 	 800 7.95 

Regreslon eqttion - 210.454-18.103X. 
psi of proteha smpen2on efter 10 m2n eigr,.silo:n nith multi-enzyme %hktion.Where "X" -

Our re-sults in Table 3show that mature pods had the highest percent digestibility and raw seeds had the 

lowest, 73.8% and 67.3% respective!;. Fig. I shows a plot of pH verses the incubation time in minutes. It 
i 97 7 1 that there is an advantage in the use of a m ult;-enz%fme s)%stem in that ithas been sho%, n t)% |lsu et a! 

the trypsin inhibitor like the soybean andavoids under-predicting the digestibility of proteins contain.ng 

winged bean. 

\-.<........
 

I I----- -

Figure I. In Vitro Digestibilit. of the Winged Bean. 
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ThL effect of soaking and c(oking times on in vitro dige.tibilit of beans of the "ing,:d bean as compared 
it) ,,obean. fqual ,eighLs of the ,, inged be-an and so'.b,-an %erCsoaked and cooked for !lerent .rtod of 
tnme. The final cooked Ivans %;,erethen dried at roor ternijrature and milled to a fin,- psder anJ *hen 
eOalUated for their in iuro digestibilit, as prexiousl describeKd ()ur results sho that ,..Aiing ose:+ 'hi 
before prolonged c, ,kirlg as compared to short s(oking time .,ith at least ckxiking for one hoajr did no, Kiow0 
an significant d'ifference in tie case of the inged N-ar (ooking of beals after ,oakirig is a conrinlm ' prac 

thtis %% part sho 2,!tice Il areas here Legume, formn of tile diet ()u~r rsult, thait Mhercas ra%% seec e a 

ie . in I I ri~%~h: ii c t* is e! , lne hi iir ini [tie 
dis %:blit,sr 2ti' IT arcnclent ,th I 975t %kho oind thatb', ' isInti '.% the %,rk of [)ttra de ()heira 
dtgetbIlht, ,.a' 'eJ .s ,..t.lLn ( )ur ti to! cxikiriv Is InIdis.terecim nt %ith the re,tlts of Breoes ,al 
I19"ss,, ho tilirln It lllultes to a10 e: Cooklli (Ouro:e t for home1C tf balns vreince clseshere is to the 
t.ct thai chklNO tir 0i l) I:1nLtes .Jtier olikiriv d., riot reniler the bearst,oft enough for consumption. 
rir resu', are ,o ,ipp,. rted b carlicr puhliheJ rp,,Niris on 'itnier lgunis ilire'%. heri. 19 72. PetenLsci ( 

,,!. I)'(). IHrc,,am er :,' , N ,3. Shersik ,,, ,, 1 1, 1 

I hth. 4. t ltt; i sijkrii Jrid i..Lk.... i n in orrtt 'ti t,, I ,ini,_td ntin and sijbran. 

1tn ~ JuI rs, '<,~r t0. '.ii. 4 fW_..a *LiLt&1 iw& '. tht 

the result ot of prkesing %% 
ot ca.h (,t the, ireatm.'nt, arc viscn and , s,.i. th.it heat treatment gcniralk i,.reased dgLstihiit, ()f the 

it. is , tHt :, 1.1aitt l. tcnded It) gi; than drs heat. Pri+xer 

I thhc ,t)%', the cict i,h t, o 1%pes of heat Ircaittelntl IThe protein leels 

tet tit !t a1 %inni b.ttcr dlgc,,tibihii 
prtko:s~tnL!xri;': !e.at trtmenl t Ipnisc the dlfe bIIt, of bkoth %ngdcd beain arid sob ean, ,inged 
h-b'an ti .1 t'r:itcr cxtcn:: I )urji' prvr heat IreaiLerit. t hL proteac inhibitior, are dc-,roed b, heat thereb. 
vrninttirw the i;'ino , protein struature throue1h dCnatUration He]iind a certain degree of heat pro, 

',t.. e. pr it'l h tih~ts ,*:.' ..', deLL.to lnen'. iatic bros., tnt reaction anld thLrmal cross linking (Ian 
nelnbAtluim. I'C'1 ( )ir r-'ilt, ,up;'Art the th,ir%that prorvr heat reatment nere/,t protein digestibilit ill 
ICgutl.l, 

IJIc 5. 1 -4i0 lt prwctin, ,on in ir, diL'vIihitit'. 

.Njnplh I'rttin ( .)ntrnl
tI ria' I)igi',0dbii.

dr% hcrj d moist hwat, 

\\h, c br#'dh'.t: '1 1: .. 1 If "ii - 71 ni ii4 3 
4 4 3 4016 71 It, 4 9 82 3 

2' 277 734 79 h 
i3n l 74 (J 71 h 7.9 , 

,rav%.dr- heat and moist flit prltin Iti'. rc.ptovt 
"heattd in .. 130- -

C ,i..'. 
o.n at for 10 min. 

',autoclaini! at 1It) - for It min. 

I a.i" :1 prccnt, the Ctci itffat content ol protein di-estihnit Our result, indate that tie ether ex 
trtcd sanipic. h.id a i ehtl, icreased int it rii digesitih InIthe caw of , inged bean and sobean but 

lohtkh 'er altucs tor ( rea Northern and Pinto It is our suggestion from these reuht.s Cut ether extrac
tlot) prior to Caltation of in I lro digestion 5,.as not beneficial. 



Table 6. EffTct of fat content on the in iirro direstibilip. of some kgumc, 

.... ....... ......... .... .li~ 	 g ibiit.)...... 


S.ampr 	 Fat (ontent a- Raw F.'r I \tradedP Autodaicd 

Wing-d bvan 15 tori 	 843 

let 1 	 71,o 72 1 82.3 

77 6 75 8 
o bean 

(ireat Northern 24 79s 

9 749 734 79Pinto 

a'EXtraced nith petroltumn ether for 4hourm. 

Amino Acid Composition 

Tl--zmno acid com:-4itln of 'rie seeds of the %,inged bean and soxtbean as conytred to cacin is 

prewnted in able 7 Sotkan t, general. accepted as the legume %ki l tilebest quahit. protein, being not too 

ith egg protein. We foIund v. inged bean to contain approxdeficient In,,llphuramino acids %khen comnpared .% 
I sine than casein IhL nved bean also had higherIs '15 h !ger 

contents In al,tre. uctre. It !rmn IAd aroinllnc btlitosscr 6, ltucsof pheLnii% iallnitc. mliethionine and aspartic 
inlatel\ t.c .as much n,,,o ean and n 

( l.,don1119751 reports thatacid Like oth:r lis Iti, def1CiCIeI II i thillonlt. shen comiipircd ito ttli 

1t)77 and Cerns eta 	i197 11 found the kkinged "ean to contain a shghtly higher percen.both Pospitl i al 
tage of total sulphur anino acId, than the s,%ean ()ur resuilb lissccr do nt( ,upport this iev,[.scn dur 

ing, the prles.xxs nt.i.Ii,ith.'(ban 11til'int.iimcd higher,nhght ]cc of the sulphur anino acids.of heat tr 
identical, In.ril. of hoth ume 

a beI proti!e than osbj-la and a greater 
I he trptophan, th,.onine. ir . l 'oleucec nontcilts le \%.cre ,oimeshat 

terrns of the ce.ntial aio acid, the- nilleedbear .cenis to hs ctte 

anmount of totl aromlatic antinol11 acids1 

and ca,sin.
Table 7. A ino acid pattrn oi oingtd hivan, ,ibcan 

19 ICA)1: of prottin) 

bean C(ain
A.rino Acid 	 V ingtd Nan 1 

o 93 	 It) t 14 
A artic acid 

1 3 79 38431 hreonilic 
4 5e 	 447 3.19

Serile 
14 9) 1722 1353

(1utanuc acid 
509 	 5()05 97'rolier 

407 	 5.03 1.99
(1kcine 

3.204.11 	 392Alanine 
1.41 	 2.27 051

(,stcIc acid 
4.91 	 4.28 5 Q.

Vahne 
1.93 	 3,490.86Mcthiontne S 

o.59
4 38
4.0Islcucinc 10.078 32 	 7.00
Lcucine 772360o4.74
F rtnrsc 

4,4 	 5,12 689
Pht.nN lalanuic 

409 	 5.72I+s'n7.91 

3.14
2.192.99Ilti.dinc 

2 25 	 2.05158Ammonia 
4.20
6.27Arginine 754 	
1.430970.94
Tr. ptophan 

51.88
37.4942 24
'Total l-A.." 
4.004.20
2 27Total Saa" 

14619.38 	 8.78Total aromatic 

*Total ewential amino adds. 

"Total sulfur amino adds. 
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ults of diffeltti of h 

sIo',"I in ' Pith Som:: ait nuntritional faCLit-\ Inhibit the, liberatin ftroi 


1 he re' it.e: drot i,and ~r-, of h.at rrealincrt on tOi teli of -.1n111o acid-, are 
1rlien of tlt,ai.dltlioJd. 

Hinerh1 line. SO that the L'ICtiIenes o! imethioin" i' hich I,, L:-u i.',iin prtcn ,srthc,,i,I,,rehifnimint 

' cL.'cd .+
S111111s,11,u ial anatkl',, s C ttaea ail ablc I+sn1 Jo nott I) .a-n. rlate h I IIIIIIti 
1LIk;cr ,' ! '- l.titor ind llarivr. 9. (.rlsmict. It the: ',arping a rialNied.\tkin'on and.+ 1 

labli:
H. %mina acid tutint of Ihe ingtd htin asafit'.d h%ton , h. drdJiar. lih-at iratritrlt. 

Ig I0)g FRrotini)
 
\Amino \kid 18 hr hidrol, i, 24 hr hdrtd,,.i% 4uhmdalng (awin
 

'~~~~~~ i;. i(Su14
lrzrvic 3' 4 15 384
 

SVrwc )
4 S4 4 51 k
(Glumamicacid 14 53 14 49 13 5 13 53 
I ! n 01 9 " (10 5 () 

3 98 4()7 4T2t 19
 
1111 3T1 4 10
4 II 320
 
st'c Ja.Id 132 141 2 27 0 51
 

\jin, 4 7o 4 91 4.95 5 tQ
 
W11thiu 1un 0 8o) 092 3 49
 01 


Im!uLcInC 4 43 4 ) 4,57 
 o 59
 
I cu ir'. 8 22 
 8 32 793 1007 
1sr.mr'1 4.74 4.74 531 7 72 
Pi Wnannc 4.52 4Wb4 4.98 o 98 
I runC 7 h4 7.91 5 24 5 72 

2 89 299 2.24 3 14
 
\mnhnu) 1,42 1.58 1.72 2 05
 
\rginne 7 27 7.54 5.42 4.2h
 
Ir,toptiarn 1 25 
 0 94 1.13 143
 
1tial .ulphur containing amno 2.133 2.27 3.19 
 40 

AL IJ 

contains elkated Iesils of carbohydrates. serious problems associated with Maillard reactions occur 
(lBol el;. 0 70)) 

It is e'sntral to Inactive anti-nutritional factors in legumes in order to use the available I sine as in in. 
alex for a,,sc.,n, the eiect l..un-,prodlucts drol,to heat on lhc usual acid lhi , release, the hioloicaIll, 
unaailable l.sine. If anti nutritional factors are inactivated. Carpenter*s available ls,ine procedure can be 
relied uron I( arlp'ntcr. INO,). ( ari.'ttcr .anilloth. 197173 In lable S. ,.,c',ee that the sild of certain arnino 
AcIdS i,J!CLICd h, the ]ncith )t hdroh sis a ,,icll a, tx e I heat hdr\ heat or loslt hcall ( onparin an 
I hr and 24'hr hdr,,, ,hos, that tihtotal siulphur mirno.m Issine of the ainoacids. or ntil M1tial 
acid', aret not iSelliu1Ct . 

I affecte.'d lis',,,Cr. .,hen the ,anrlc 24 hr hdrolkv, I.sascompared bItscn rass 
and hI d sample.,. different d,,,tiniticalnt result, ssce ohtaied \Xc oher~ed that the 24 hr 
hdro]kis (ifr ,,t'barls ,al s (.,it? 1 41 ad () Sr for c.'IIII al,' mecthionine respctirsel Aulr!la. Ing 

other !ind toon the ;'r'.vra 24 hr l,droIkss incrca'cs thC'e 'alue , to 2 2 and 019" respcticls 
()ii r , 1hnutritionaT h h. '.J!"' ..Ui. :. . 't .',in ur.ctil", t, lta otir,. ',ofidt a .r 

prt .'
i,11n Islin. tfiL' .. e ire J-'u.ir d \t. ,'re .. di-ci'C th.t the s.ample',] Ud ii ,as' stbected N) 
tO IL10 l.1c t I.'.,,s_. , th n ih.il'! isdruh - ()tirc,ult Ihi-rchtrc that thet !io%% incrcai,,sit" 
heatino 1tun c ''%'ird a1 t Her. .u !CLIC.11c [In -n I fill sse sUirreest result III J1%1111Ce %W1111 

I Ci) nr ,u DsI)th";r,,.u I rki .i.' siti:e vJhvu ,iitliuh i+L,,i. ,I .. sill Is. dc,tr,)scd. l itt illpr( c, the. 
alues of orie ino act., cstcuc !L!J. i lrsi atnd irptopliani. uothers ilsie. lucinIe. histidine and 

netis VIthueigh 
t i c ,e.' l ti,Icti totli -ilphtir arm wiod IncreaL. lN 

arininem are tt.ls atcrIcJ ,otic a.ti nutritional facor, itihihi the literation of methionine. 
t' tiurt;i:r.,i . ,th. i ihuIIC 2 r I a" 
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The complete aino acid composition (if theentire irtion,,of the ssIngo I hearn plantI is,in Iable 9 It i, (t 

significance to note the high lesels of the esntial amino acids in tile rxt, of tie winged bean and to considhr 

the fact that these were r(xLs of the winged bean and to consider the fact that these %ere roolts with io 

nodxulation. In fact the root of the wiinged bean contains tigher lescl, of the e,.' ntial amino aicids 1si. 

methionine, hLstifmne, c ,,teie arid equal leels of other-, a, aultocla ed Ainged bean When one coniders 

those countries,of the w orld ,,here their protein sources come from lgunes. it is encouraging to note. tx. 

that the different parts -:f the inged irsani contain such high el,s of k nmw n amino acids 

Iabl '). Amino ace. cormptsitiun if thv difft-ctnt puis Ju"tilt' uin t-d hiJn platit ii11IIA0 priltini. 

5. 1-, IF.4 I~w*ul O-A.muao~ 1 J Iu, 1d 

f 1i OW'-4(w4.. , 1--4,.-. - -.(,u, r,. M... " * .-

P-n ~ ~--'14 
44 4& -114Lnw 1 A 4. 

)%:ar,.rt4 j- I -I4 :* . 

tl ' 
%4cth*ciro 4u' 4-l .0 I 

I . ic ," 4sW 4 . 4 " A44 " 14 4'- I 4. 4l2 

4. i II4'4 i~ 4 4' A ' 

Phen LLhmm 4 14 4- (~4 4,1 s ~ , 4> 1A 4 

4. 4~.1041 

The effect of auto.lavitg of the winged bean seeds is reflected in an increase in the release of c. ,teine. 

threonine. t.rosmne and nhenlalantne after autoclavin. A uinsiderable decrease in tie release of Mine. 

histidine, methionme and arginme was also ober ted after autocla, ing the vinged bean meals. We confirm a 

decrease in Isme content with heat treatment. FHus demonstratcs that in heat procc,,sed proteins, the amino 

acid profile obtained after acd h., drol. sis iiaN not be i proper indicator of the extent of damage of ail esen. 

tial anino acid like 1% It appear, that chemical lnon/', matic proxcdures for esailuatnig protein qualitysine. 
,ma. not sho the aallabllit. If , siie if tile sample contain,, an inhibitor No single aninial assa, prosides 

data to shok i tile low quaht, oIf a 'rtitill isdue to its xIxtr digestihilhit or lack of destruction of an%of the 

r-sential ailito acids. 
Heat treatment has a scnrficant effect on tile aailaliht%oi some ainito acids. especlallh the essential 

amino acids. Kakade and E-sans 91)5 illted the,,itPro .tIncr.t in the nutrliie salue of nas s bea whell sub

jected to heat treatment. Th. attribteld this I0 be due to tile destruction of the tr psirt inhibitor and to the 

the interaction tteendenaturation of tie proteiln riiilecult Lea and Hannan I 9500 attributed this loss to 

the free amino acid groups and the reducing carbohydrates. Our studies confirm these findings. Elias et aL. 

I197mh hase similar]% indicated that tihels i.i protein quallt witi preclxked IegjulntI flour,, dueta tainly 

to a decrease in as arlable l .,siie caUsed hs a non il/.matic broutlilg reaction. fasored h' tile high 

temperature deseloed during protcvitng I ri lie rat eN perirnenlt llof (crri ' al. i19711 tile PI*R salue obtain. 

ed was 2.14 on a 101) winged beart protein diet this ,alic increased to a rllil t 2 7 sshel 

unfermented iraile w,,as LupplerlCrtCd %,th ,iJFgCd hearn flour 

Using the model created by Kendrick al. 19761 we obtained the results shown in 1able 10. Winged 
lor o1t'an -he salieofbean has a PE-R of 2 13 ind a ( PER o I , ctilitipred to2,2Q.id I So respcctise\ 

1971). V,hen the winged bean was autoclased. the2.13 for winged bean agrees with the data of Cerny et al. 

PER and ('.PER increased to 2.83 and 2.38 respectiselv with the latter ix-ing superior to the ( PER of ca-
PER of so.bean based oIn data compiledsin 2.661. The PER salue of casein is usually taken as 2.5. I he 

to var. between 0.7 to 1.8. The different salues offrom Altschul (19651 and FAO 19651 has been shown 
Ian. riwa exhibit considerablePER ekhase otbtained from wigcd tart ildicalCs that wkinged bal. like ,uls 

LpeIdIg on proeslrllg cl ldltl(l aridiltl.- e',pecialls
,aratiliort itt PER saliie, icorrectcd ildLICllOrrectedI 

tile I, pe of heat applied ttlr% heat or molit heiall aid the duratiloll At tile heatrig p.roce'. ( lpiared to cae,,jn 

http:to2,2Q.id
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and sosbean, the rxts and the immature pot s also have PER values similar to or even better than sobean 
... Surprisirg though as the re'utt might appear. the entire plant has a ngatic C" PER 'a u t- 1.37t. Oar 

su',picion therefore is that it is po.sibk that besides the beans,, there are other proteasC inhibitor%present in 
some other parts of the vnged bean plant. 

lable 10. 	 l- ,trizi amino acid c'onttnt, ". rroiten, e"digtibilit znd P R'rl. of the differtnt part%olthe uinged bezn 
cornpaeed to thesob~rn 

t
't IC3 a ifd ' 	 %o Pa1 

.4 . ( ; '4 i-. '.', 4X..,+,, 4.-, . 4 ' .+, 414.h 2'*-.,, .. '~4~> 1 41'4 

3•Itb4 	 i',> '4-, 11,. .'3' 4 .'j 4. 10. 'l , 1 4017; 
'1,,, ] " A;t414" *. lI, 4 ''e1 Ot,'' ' 41' 7 I1 ,i .,42L'O 7i

Le4r A 4> 1 A, 7 1~'2 11' 43'i!''hS.' 3.i~ 74 f'I', 41' 

1. 'Sit 	 i -.~1,~ .e, 77 14 A a'i~ ', 7i ,' 

TrrvI 	 3.4', , '1. I' U 3:' 14 1,~ 2 113,1;41 4 ,14 ut :.'e -Y5 A 4,3Sd, .i 
Pm'r, 4 "L#J 5i L) 11 0 *3Lai, 14 1' . 19 5 11!6'1-) 35 

I X32 6~o) .41 4 i4 '01.2 t~344 1 71 ?1 6135 
Prrd PER' 	 2 331 t22 . U1 1i . U .X' 045 269 

(PER" 	 i 2 ; 2 1 3 t.3. I '. - i )7 2?loS 

V&!M"SJ3 pmroW1~onrr~ergri FAOs A4dtd 5 dittla*t3 
&?erefrdU Pin 4;=UTfmrL 

Piotein Extraction 

1 	 Effect of pti. R.sults in Table I I slh.)w that the solubilities of the nitrogenous constituents of winged 
bean and the other legdmcs used for comparison as evaluated over a pH range of 2 to 12. are strongly 
pH-dependent. ihe amount of protein extracted from the samples at the '.ery high alkaline pH is 
higher than thr amount obtained at either reutral or acidic pH This is very true in the case of winged 
bean and Pinto.'ln all four cass, the proteins of the beans have a common point of minimum disper
sion at pH 4.0 and a corresponding point of maximum dispersion at pH 12.0. T[e pH.solubility curves 
of these beans are identical to the pattern, de-scribed for so~ beans (Smith and Ciicle, 1938: Fan and 
Sosulski, 1974: lhompson. 1977; red kidney beans 1Pus.tai. 1965. Hang et al.. 19701 and solvent
extracted peanut meal iFontaine and Burnett. 1944). Results indicate that this point of minimum 
solubility corresponds to the apparent isoelectric ixint previouly found for commercial soybean flours 
by a cataphoretic method as reported by Managhan-Watts (19371. Our data also suggest that a major 
portion of the protein extracted can be precipitatd at the isoelectric point, at a p11 of 4.0. 

Using distilled water as the .xtractant for winged bean, we obtained a pH of 6.5. When alkali was 
added to increase the pH to varying levels, the amount of total protein extracted increased consider
ably. However results with other legumes have suggested that at very high alkaline pH, there i- the 
possibility of protein denaturation, darkening of protein isolates iFan and Sosulski, 1974) and more 
chance of starch gelatination MWu eta.. 1976). It is therefore necessary to control the pH for the ex
traction of winged bean. 

A salue of about 90% precipitation of the extracted protein was obtained at pH 4, the apparent 
i%-!ctric point. This suggests that a pH value of around 4.0 , adequate to precipitate the winged bean 
protein from the alkaline extract. 

2. 	Effe.i of ,olients. A small number of %olents%%,as used to extract winged bean protein at a solid-to
solhent ratio of 1:15 T-able 12. The m(st effective .olvent %%as found to be NaOH at 0 I NI and apH 
if extraction of 12.4 Increasing the molarity of the NaOH up to 0.5 NI did not yield reasonable 
amount-,, of extracted protein. The 0.1 I% NaOH ith a pH of 12.4 confirms our result abovc. Com
pared to %%ater.NaOi at 0. 1 \1 and pH 12.4 still did not hovever disperse as much of the nitrogenous 
matter from %,inged bean. Our data also sh(;', that Great Northern yielded the highet amount of pro
tein Lxtracted at 0. M NaOlt and p1i of 11.5. We can therefore suggest that NaOH at 0.1 M ex
tracted the ,ame amount of winged bean protein as water at pH 10.0. Considering the risks involved 
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Table 11. Ficl of pH on protein extraction of winged bean and so=t other kpm. 

f%Total Protein Extracted@pH of PH of 

extzcilon Wi.:e-d bean Soybean Great Northam MaOO 

2 79.4 56.4 72.5 74.7 

4 19.5 13.7 20.1 17.4 

6 51.9 33.0 40.2 35.6 
85.98 62.0 61.3 80.4 
85.9I0 82.2 79.9 84.3 

12 90.6 86.1 84.7 90.3 

'Values represent mean of dupicale extradtions. 

able 12. tI 1,ct of diflcrent sui~cnts on protrn c...raction of uinged bean. 

Sodium h-dro~idv Sodium chloride Hydrocolohk add 

,Molarill, pii of 
attractionb c b c'sb 

.1 12 4 S22 6 54.0 1.4 67.2 
2 12 7 73 5 6.6 51.9 1.2 60.8 
3 12 8 59 2 65 58.5 1.0 52.4 
4 130 71 8 6.3 59.2 0.8 51.3 
.5 13 1 79 8 63 589 0.5 37.1 

1.0 13 3 81 5 5.8 60.6 0.4 39.0 

'molarit. of the extracmt-nnt; same for all three woIents.
 
hp!! of protein extr2ct.
 

'percent of total protein etrcted. 

%kithonl. alkaline p! it is safe to suggest a pH of 10 for the extraction of the proteins of winged bean 
with vatcr. 

Pusztai 1190T51 demonstrated the significance of processing variables - pH. ionic strength - of 

the dispcr'ing inedia on nitrogen extractability of kidney beans. Lofquit and Munck 11969) in

%tigateld the cutractin and precipitation of broad bean proteins using NaOH at pH 11.6. So far the 
extraction and precipitation of the winged bean has not been fully investigated. Our data are in agree

ment with that of Hang et a. (1970) who showed that the amount of extractable nitrogen is greater at 

alkaline pl- than at neutral or acidic pH. The proteins of different legume varieties have a common 
point of minimum dispersion at an acidic pH (4.01 and a large amount of nitrogenous constituents can 

be extracted either by dilute NaOH or dilute HCI at the pH of maximum dispersion. 
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The Winged Bean as a New Source
 
of Protein for Rural Populations inthe
 

Ivory Coast, West Africa
 

G.P. RatMel4 M.D.D.PH.. G.K. N'ZI, AI.S. L Diaby .S. K.B. NDRI. CG.Ma)xr andRS Sylla M.9 

Tth repor'toaltlla a field projdct pre ztly be-j,cL-!tken in the forest region of the Ivory Cozst by the Nestle 
Founatlion for the Study of the Prot!:.n of Nrtrition Inthe World. The project's glni h3to Lcrease the protein content of 
the loced LT1ctwhich ccozts raalrdy of )En- - t rotgih the co=-=;tlo2i of te rL::ed bezn by encormring- -,dc=ava 
Its c.lt-re I fa.n21y gUrdens. 

Rz!ts o tz'ird in fEi- tr.zb with saed otrt:d from Pra;z New G:!na (PNG) v.,lzty UPS 32 and from Gluna 
(GID.Matcrirl, ad methods of cmtete rre d-,cri d. 'e bchador of the two va,"ttees (PNG and GtD under vur)ing en
uIrn=:-~Ir co::_,Itozs d the-Ir rc1ooZicaJ cLracterlcs ar cin;zrcd. Pest prohiens (m.ainly nentodes 
Afe1J.!og. ,yp. rl.&e,.) T "ieG-.-a lzorcu.:,. ,J are e hzezd. .ziety wn fcund to be m:rc more r 'tant to pest 

trks r.nd tbetter ad-;ted to loc-l eviro nrtd coitlona Atho-.b the r.eJon tunzr stioy can be dze-:'d a5 "hot hunild 
tro;!m" ltitlIt 50 to 70 North, p!uiomztry 2.,3C ner-,e) botl vrattles bzhaved .nnud plantsto 1,500 cur. cann ie 
In tha-t they did not survive the dry sez.non - Noverber t1hlrohb March - Lnd thm f:nled to show a P-rcnaia behator. 
Tuber proeuction nas fk"" to be scant In both varitis. Comaont!on th!es -regrven for both larletli-. 

The proj t's ntritlonioJ ae;e- Is o:tIln-d. Two iMiZas, com:zrablz Indze rnd po;aktlon composition, situated at 
the northern I.mit of the Ivorlan rIny forest were cto.en: an expzrimetmd vill-e and a co=trol viage. In both villagts the 
preschool-ae po,--ailon receives mecal attention and the ch ! en's notrition stta Is perioicafly =e:-ssd b.clinical, 

zbrhoponetricl and blochem-cld strndards. In the exper~mtr.ntlvlle th- winged bean c-JIure (Gh=na variet)) in family 
gzrdens Lhbeing promoted by ,.gronomtc atsiarts and the coasumption of green pods, leaves seeds and posibl) tuers is 
encon"ged by bo.zold r,.lq ts. Both v,.[2ges show a sizzle prevarlece of mr-giL to fr "- PCM, with am and 
cLava &sstt;!e food and with alow protein content of the det. It 1s bod that the zd:Lltload protein soarce froa the wing
ed bean will rcs,.t In Improved nutritional stztua and better growth patkren in the clledr of the expr-imental village. 
Acceptability problean and the puitioa's rezctioa to the cuiture of tds ncew crop ii d .ict-nd. 

INTRODUCTION 

This report outlines a field project presently being undertaken in the forest region of the Ivory Coast by 
the Nestle Foundation for the Study of the Problems of Nutrition in the World. The project's aim is to in
crease the protein content of the local diet - which consists mainly of yam and cassava - through the con
sumption of the winged bean (Psophocarp,.s tetragonolobas)by encouraging its culture in family gardens. 

T" first WB fieki trial-s were started in 1976 with see.s obtained from the University of Papua New 

Guinea IPNG) variety UPS 32 and with seeds from Ghana (GH) obtained from the Kade ReearchStation, 
Univer-sity of Ghana. Only a smal amount of seeds of ezch variety was available and thus the first year trials 
were aimed at seed multiplication. A small amount of seeds of PNG variety UPS 31 was alo available and 
was given to the agronomic research station of ORSTOM (Office de Racherche Scientifique et Technique 
Outre Mer) in Abidjan for variety genealogical selection. These experiments were carried out on the coastal 
area. at 5 degrees latitude North where rainfall averages 2,300 mm per year. Except for a few infornmation on 
viral disease, no report on these ongoing experiments will be given. 

The project which is presently under way was started in early 1977 and is scheduled to last over a period 

of at least three years. Two villages, comparable in size and socio-economic composition were chosen at the 

tHlead of Research, Nestle Focadation P.O. Box 21076, Abldjan, Ivory Coast, West Ahic. 
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northern limit of the Ivorian rain) forest: an experimental village in which the WB culture in family gardens 
is being promoted and acontrol village. In both villages a medical program mainly aimed arthe preschool age 
pipulatio, is under way. In the experimental %llage WB consumption Igreen pIts and dry skedsi is being en 
couraged and iLsimportance for an improement of the children's health stattus is being stressed. Details on 
the programs medical and nutritional aspects are discuswd later. 

The ,Illages tinder study are located at 7 degrees latitude North where the rainy forest progrcssiely 
gies %%ay to a .avanna ,a%%hichclusters of tall trees and palm trees still abound. o the East and to th- West 
of the sillages the rain. f.,rest further north for seeral tells of niles that stud%, the region isstretchsc, so 
situated at the southern tip of a %kedgeof ,,asanna that penetratcs nto the forest. The mean ,early rainfall is 
1,500 mm. -ihe rains arc not unifornly, distibuted oser the year: a 'long rainy season lasts from April 
through Jul%, followed b%a -short rain% season .with insignificant occasional rainfalls i August. this I, 
followed bha 'short rai season" dur;ng Secptember and (October wlth small but frequent rainfalls' the long 
dry ,eason'" lasts from Nosn ber through March ,fith 'ocasionalthunderstorm at the turn of ihe year. lhe 
inhabitants of the region belong to the Heoule tribe, a sub group of the Akan people whose origuis go back to 
present da. (;han from where the migrated West i the eighteenth century. The area produces coffee and 
coca and the inhabitants are sirtuall. all planter, The men are bus, on small plantations the vn and on 
which the. farm without an mechariic.l help. a metchet and a hoe being the onls tok,IhLe- Ti" womenuse 
take care of fanl gardens where they grow. mainly am - the regioi's stap!e food -- [text to cassva. gum 
bo. eggplant. tomatoes. hot peppers and a few other lejune, I here is i;otradition of cattle rearing Giats 
and mtitons as w~ell as fowl are left free to remble aitimlni ihkbuts contribitiotn to is in Iheii he local ditcl 
significant since the% are sacrificed onl% onl special occis'ioi-, tli as religious cerenowLl:s Ot neural, 

The local diet is based on ,am II oiw re,; a,'alti a, staple food. Consumption of cassa a IAlaniht 
t'1d1ental, plantain ihus paradisiacai egg plant, gumnibo IIllbittw 'nuvi-nn, and taro I ( wocasui ecwulewta 
is frequent. The traditional dish i,,"fioutoin consisting of a dough of r×un,d %amor cassa, a or plantain to 
w%hich are adJed auce coniuing either gumbo or grounud riuLtS. ani,hot Ip ppers etc mostl. a%oured 
%,ithsmall ivotu,,! culture of plusial rice has been introdUccd scr thestioLd fish. 'he to the region 
past %carsby the agronomnc tcam ,ofthe Nestle Foundation. Acceptance as gVoid after initial resistance and 
rice consumption has become relatrei frequent. Meat is rarels eaten and comes nitill. from s.mall game 
such as rodents and ,iall antelopes )uring the rainy season large snails repre,,ent a nun negihglile source of 
protein. Eggs are rarels eaten since local beliefs forbid their coitsumption b% pregnant ,sstn'i and children. 
The dietary picture can be illustrated hN a dietary 24 hour recall stir e.undertaken i Nuseniber I977 inl tile 
experimental ,illage and which gae tilefollowing results: 

)ie hundred and thirs %,,,crc uttiConl11ttiers, ewcd and asked thle tolhlw ing "What did \on ctx)k 
%e,,erday,ton the niorting and the cxcome meal" and the, a..nswcrs verc r.gcistcred Furthermore thes were 
asked whether during the pre, ions week they had prepared one or more of the follow rug chicken. goat or 
mutton, milk and eggs and whether they had cooked an, beef during the past ionth. -he results were the 
following: 96 women representing 74% of those ritersiewed had prepared sam. 71 i551%,,icassasa. 57 (44%) 
rice 42320 hi plantain 23 081o some game and 69 153%i had cook!d some fish During the pres inns week. 
toils If0women ON) h.;d prepared dishes including chicken. 3 12%l had prepared nutton and onI 2 had us
ed both nulk ,andeggs ( )t 47 wtncn w ho hd rccei ned bean seeds at it the rai.n ,Ceti.in. 14ed %% the start 
0,)%o had cooked green lsx., )rNthe da% before the fiterview seeds sere not .et produced at the" time of the 
surses and no consumptionhtihu wr,registered 

MATERIALS AND METIIOI)S 

I rials \?.ere sarietnes Ma. 1977 coinciding wkith the start of theconducted for the I PS 32 and (ihana i 
rains season in aone hectare field picc of land pres iousl%grown it) plus:al rice Ridges were built with an ap 
proximate height of 20Jcentimeter, ard 8tJ centinieters apart. On these. secd, wrce sow n \ith a spacing of 50 
centimeters between planting points, vith 2 seeds per planting poitt Stalking consisted of single poles about 
3 meters, i height connected h\ iron wire running horiwontally at 1.5 meters from the ground. 
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RESULTS 

Vegetative CVcle 
Table I compares the two varieties in terms of length of their vegetative cycles. 

Table I. Winged bran trial: vgetati'e ycle. 

Vegetative (tir PNG (UPS 32) Ghana 

(;cim.It t II ' 90 % 
Isi flo'er bazds Ida%) 27 44 
Flo-Aer oqnilng Idal 42 61 
l0 rXXIs d-,.,I 48 66 
Ist dr. ida'. 15d 130hare, 105 

PNG - .e"ds from Papua Nen Guinea 
VPS - [nihrit, Acc-,ion number 0 lsophxarpuis 
Ghana - setd' from the Kade Rwarch Station. l'niersit. of Ghna. 

Germination %as excellent inhath %arieties: 90% of seeds germinated for the PNG and 96% for the 
(ihana .aricti witln 2 weeks The PN(i variet, proved to be more precocious, the first flowers appearing 
after 4 ,%eeks as cornpared to 0 weeks for the Gtana ,ariet,. Correspondingly, flowers were completely open 
after 42 and Oil da%.,, relx:ctisel. In both 'arieties the first pods appeared 5 to 6 das after flower opening. 
ilarestable dro seeds first appeared on the PNG variety after 105 days i.e. three months and a hall) while it 

took 130 da.,s or just over 4 months for the first dr% seed to appear on the Ghana sarety. During the day. 
flow~ers opened between 8 and 10 in the morning, corresponding to what has been reported frc-n trials in 
(ihana Pospistiet al 1971,. Insects did not appear to pla, an important role in pollination except possibly for 
butterflies. contrar. to wfhat had been reported from Ghana where humble bees ,,ere found to pia', an ,mpor. 
lant role in pollination iKarikari. 19721. Our observations however are not based on a systemrtic study and 
need further confirmation. 

Morphological Characteristics 

In both ,;re,, blue and light blue flowers dominated over light purple and mixed blue-purple flowers. 
The majorit, of poNd, i84%j shtowked a smooth surface while the remainder (16%) had a rough surface. Pod 
color in decreasing order of frequenc., was either olise-green, green or purple. The wings showed the follow-
Ing coiors in decreasing frequency: purple, green and mixed green with purple spots. In the PNG variety the 
niajorit of pods showAcd a rectangular section while the Ghana ,ariet. had a predominance of pods flat on 
the ,ature. Ihe PNG arie,, had a th;nner stem than the (;hana variets. In both ,arieties stem color was 
predominantl.%purple followed b. green and mixed purp!e green stens. 

Table 2 shoks the gro,,,th in length orcr time. After 3 months the PNG variety had reached 4 meters 
and 10 centimeters height on the aeragz: htile the (ihana ,ariet, attained 3m an,' 70 cm. and was expected 
to o,.ergrow the PNG sanet At 3 mionths the Ghana variety had shorter but nevertheless heavier plants 
due to their ,teni and broader lease, 

Fable 2. \;,insad bean triak: fnroAth pattern. 

UPS 32 Ghana 
l)a%% after ,'o,ing IN - 40 plants) IN - 40 plant%.) 

CM1 CMT 

11) 49 40 
4; 149 110 
1,( 330 220 
90' 410 370 
rarigci (290 4601 1200 5171 

"(rothended for PNG but not for Ghana b the 9"ih day. 
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Table 3 compares the 2 ,aricties in terms of pod and seed production The Ghana vanety with a mean 

pod length of 25 ' 5 cm had longer pods than the PNG sariet with pods a,,eraging 17 ' 3 cm. Correspon 
dingl%. the mean number of seeds per pod ssas higher in the Ghana ,ariet, w ith 17 seeds against I I seeds for 

the PNG ,aret,. The Ghana variety also had longer and heaier seeds The average weight of 100 seeds sas 

42g against 28 g for the PNG ,ariet,. The aerage eed production per plant was 88g for the Ghana ,ariety 

and 51 g for the PNG ,anmet. The shelling percentage seed weight in adr, pod totalling 48 -_6% and Ghana 

47 7% which means that just short of half the weight of a dr' pod is edible matter. This compares 
favourabl, wsith the figures reported by Khan 019761 42% and b, Rachie in Ibadan Undated. 40%. 

Table 3. Winged bean tri--s: morphological characteristic'. 

UPS 32' Ghmna 
+Pod tcngth (cm) 17 _ 3 25 5
 

Number of rispl=nt
 
Number of sced.sipod I _ 4 42.5 _ 7
 
Weight of 100 seeds igi 28 4 42.5 _ 7 
Seed v oightipLint ig 51 + 22 88 _ 31 
Sheling prctniaj c 1%1 48 + 6 47 + 7 
Estimated ied ikg/tu 1 300 670 
(Rangel 1260 - 330) 1550 - 790; 

.Menn ' I SD 
b1h-llng ptercentzr: ed %idghtpodweight x 100. 

The estimated yield per hectare was 670 kg for the Ghana variety vs. 300 kg for tht PNG variety. These 

figures are probably well below the optimum production due to parasitic infestation which impaired produc

tion. The reported estimation are bawd on actual measurements of the yield of 25 to 30 are , I are = 119 

square yardsi. Extrapolations based on the yield measured surfaces of the order of I are. gave higher yield 
ranging between 2 and 3 tons per hectare. 

Figure I illustrates the number of flowers per cluster and the resulting number of pods. It can be seen 
that while the PNG variety rarely produced more than I pod per cluster the Ghana variety often had 2 pods 
per cluster. 

% /
 

I 

50 Il 

40 GHANA It UPS 32
 
' I
 

10 * 

5 10 I 5 I0 

Fig. I. Number of floviern per duiter i- and 
number of risulting pods I- - - -) 



.N'ei%.Sourreo,'f t tt'om the I ,r%( ti 317 

Tuber Production 
On a few areas the plants were left unstalked to enhance tuber production iMasefield. 19731. On these 

plants rambling on the ground. flowers and young pods were picked, also with the aim of enhancing tuber 
production dMurkill, 1906. as quoted NA5. 19751. 

Table 4 gies the results of these experiments, based on 50 plants for each variety. Contrary to our ex
pectations tuber production ,,as found to be higher in stalked plants than in unstalked plants. Also, the 
Ghana variet) had better )iclds than the PNG ,ariet,. The latter did not survive when left unstalked and the 
plants died with no apparent cause and v.ithout showing signs of viral or other disease. In the Ghana variety 
60% of stalked plants produced tubers vs. 26% for unstalked p!ants. w,hile 55% of stalked PNG plants pro
duced tubers. These figu:e.s are higher than tho e reported by Khan 1976 who found 16% of plants produc
ing tubers in a PNG ,ariety. Mean tuber ,eight per plant %,ashigher in stalked Gi plants (50 gi followed byv 
unstalked Ghana plants (33 g)and b,PNG stalked plants (25 g). The largest tuber yi-ld per single plant was 
140 g. found in a stalked Ghana plant, a figure alro-t 3 times higher than that reported by Khan 1976: 50:3 
g. The estimated tuber yield per hectare, baed on1mean tuber y ield per plant was 1200 kg for stalked Ghana, 
790 kg for unstalked (iii. 600 kg for stalked PNG. In both ,arieties tuber production started during thb 
fourth month. Hased on these obserations it i,our tent-tise belief that picking of flowers and )oung pods 
before the 4th month does not influence the degree of root thickening: the plants appear to continue their 
gro th aboe ground and root thickening starts only from the 4th month onward. This hypothesis needs to 
he confirmed by svstematic picking of flov,ers and .oung pods after the fourth month of growth. 

[able 4. Wingecd bran trial.':wtu(r production. 

UPS 32 Gharu Vairiet. 

IN - 50 Plants) IN - 50 Plants) 

Stalked Unttalked Stalked Unsialked 

Tubers PrOucing 
Plants i%1 

• ,eragc Taber Yield 
Per Plant ig) 

Ustimaicd Tuber 
Yield fkghai 

large-t Yield in 
Plant ip 

55 

25 

600 

55 

0 

0 

0 

0 

60 

50 

1200 

140 

26 

33 

790 

70 

Psts and Diseases 
Information about winged bean pests and diseases is still scant. In 1973. Masefield in his article review

ing the information available at that time on winged bean stated that "Neither pests nor diseases appear to be 
a very serious threat to the crop". The 1975 Monograph on the winged bean published by the NAS described 
the plant as being 'unusually free from serious pe-sts and diseases". Unfortunately our observations are not in 
agreement with this statement. Our cultures were plagued by fungus, insects. nematodes and viral diseases. 
F-ungus: during our first Near trials fungal disease was observed on the leases and identified as P'tvhiumand 
.-lnthracnose. Treatment with Benlate s as eff,.ctise and the ,egetatise cycle went on undisturbed. 

Several types of caterpillars and butterflies attacked the %oungplants. especially the flo,.ers and ,oung 
pods. An unidentified insect laid eggs inside the unripe seeds. The heaviest damage was caused by Mvlabris 
af:elii (fami. Meilotlae s hich fed on the flossers. 

Two types of nematodeLs were found to attack the roots and cause root rot: Nematodes of the 
MeIoidoz ne specics and to a lesser extent Prat' tncthi hrachiurus. Nematodes of the Mehndogine species 
are ubiquitous in West African soils and in the Ivory Coast in particular where practically no soil is free from 
it. The) can be found een in soils on which the forest has just been cut. Infestation in the cultures was 
heavy. No treatments were done in order to be able to observe the natural course of the disease. The parasite 
produced large galls on the roots, impairing nxlule formation and root thickening for the formation of tubers. 

Infestation by ,irus on both varieties was the main phtosanitary problem encountered. Three types of 
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,irU'. coulj . ditingulihd according to thir s,niptonhs but final idenfication is still Ixnding Two %iruse
 

'irus Ring s'x)t no,atic "a.,
,ere obersed tin our forest culture. Ring spit mu.aic anJ abhoe all C(rncle 

found to he transmtted by aphid, and %as t echancaHl, trjnmttable It resulted in the Ae ak.ning of the 

plant o,Inch e.tumatcdl, reduced ptuctlon by 10 to 29% approinatcl) Damage caJsd by crincle o,irii 

%as more serious and niire sdepread [loering %,asgreatly impaired ,.'lib resulting reduced pid and seed 

production hs o.rts %Aa' not necharnically trarsnuttabe 

Spreading of the diea,,e %a sh , and tills led ts to ".ujsCt a ,c.or isrig In tho soil such as III cis otf 

,.rsbl, through nenatodkes -1here sa. no supo;Vrt for a 'ccd horne tran,slio,1 I hethe Macarodes t.,e or 

third irus ",as of the necrotic lios.aic t, x and %,1,ftoun't oily on plants InI the coa~stal arcas l trials 

pres zou,,l, referred to 
t1om irnai d-.a - |his hilL "at-\mong the (iana ,aricts. sccral p!ants app arcd IlunL 

shich Arc re,.ealed aftcr the .urrounntng plants had dcd out ssr d rn tr"om thethers nm Toh-ul, rm 

hiht grce:n i',uad o oh egrcen andchaactcristics the' had SlUalier and narro,, ka'.es. dhenr P., "mcrc 
their scLri e ,as. c:M.ab!s Iyee1Lr ansd ir" ,codsser ,,horoer than t 	 pods of the Ghana ine, 

after 7 niolth, instead of 4 to 5 Months. thoy alo shr},i a..rtalLr .u.cetahdlt} to 
production intersenci 

nernatoAe intestation and .WlOt to rdl divea. their ',, ;,cr, raer i,.Ih aia vcragcnor.'cen sut ter tront 
-cci thn K: PN i'arnetl ishwchseight one hundred .c. oA 24 grams %,42 g In th. the' had ihi 

had an da'crge l0ll) ,cci lght o 28 ratt. h helling ierccnag' , ' a it o: hnther (h.nAk ,a' 

pants 4' 
Wc 'Icsitate to t.11i till, tie as rcsNst.int tr pet, ani dica,,e s anJ prlcr t,, call it (.ihira long ccle" 

[he length of the segetati. ,clc a haId,ap sice it ex>pocs the 

plants to the dry scason at the nmomenit tiey bgii t) prod-uce har.cstahte ceds 

influence of parasitic diea,c i l'N( Ghana and "'(ihanalong cycle" plants in 

,:nirdmg further iis toin, lienc 	 c in this ci, 

Table 5 illstrates the 

terms of seed formation arid seed quialI i, LoniparMg healthy %, ,.wascd plants A r each %art It cart bc 
JU. appr, imatc seen that inPN(i and (hana plants, the percentge of hlailth.y weeds Iv.r . a, rc1Wa frorl 

I8 (}% to less than K,(% Ws t seeds per psoxl crc healtIy ()n the amtiehue in (haia long c',cle piants 91 

table it can he ,een that o-iral disease apparently had no effct oil tle numh.r of crnipt, seed beds per ixxk 

tormaiun and srmd quyalit.Table 5. Wintd bu~n tria: influence 	 n! parasitic di, a n "sbs,irusi on Wstd 

PlS 32 	 Ghana
Ii-h Diliw.,,d lllth Dli,*ad Chana l..ng 

Plant Plnt% Plants Plants Cie 

,1It IV V" 13 

9 h 41 123 -"24tlcalhh ,,CCd.-d d 1 2 s 72 34 14 2 25 

M 7% SO)I %i' fi 21;' 03 2'lo
Iiio 

Nonsahc-,dds 	 ,i0 •Sv 5 0 " I , 55 " 34 D 3 -0
 
AS 7'Mi N 4 i0 122' , 32 Sl 12 tI
 
-, • I I 1. I . , 1 I 5 ."* 1 3 t, --o 5|:mipti, ,,Ccd txd,, 

Mruan - I S). 

Conmpisition and Nutritise Value of Winged Bean 
sarict, ( Inc0.Table 0 gis , the proximate cornptoit ior f drick, p.ils. seeds and dried lea '.Cs for both 


hundred grans ii weeds of rhe ( hana .. ritnc ,tittaired 375 gitof protein W-.r the 'N(G sariet%' tire pmtein
 

content Oif 'ccd %ka.3t, 2 g per l0) grain f ,! ,' 

These altes a', scll as th fat and .arhhidrate c)nItcrt arc -iurlar to tho-se found iti tir literature 

NS. 1 "53 [able -h,',,, the coicrt itt c,crntnal anmmo acr, fohr both ,.arretices. ii drid ,.I'. 'Cd' and 

,cci asample is,%cr, simtnilar to that rcl-,irtcd bydried lea' 1h cs,cnrtal atino aild Cotrcnt found itt our 

(.ern. and 5o surkers- l l forI .ydtheart gros , Ii ihn..ia. ., i;h tieLexception lf t\ rnoritrc s hte conicit 

%%asfound to b: high.er It our satnple i '1 g 1, .s I g,25,i 
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Iah' 6. l'rotimate composition of 2 varieties of uinged bean%growon in the Ivorv (oast. 

Pod-
idried) 

Ghana 
S.enh Leaves 

(dried) 
Pod-, 

(dried) 

UPS 32 
Setds Leav 

(dried) 

Fi ,'-
2S7 375 

17 
35, 
-

281 
-

362 
16.5 

33.7 
-

- ' 43 0 2 4 )t 8 - 26.8 -
F , 20 8 14 9, 209 - 161 

75 41 7 84 44 

%I-, ture . 3 ftwv,. vacuum dried). 3% tplds ana leavt',. Ibophiliztd). 
. ptrfrmtd on dried %amplraevtprr %sedas g l0GC-vacuum dried samples. 

1 l.0 %mini a:id composition if 2 iarittirs of vingtd bean groin in the Ibor. ('oast. 

[ n.tizi Ghana Papua Ne% (Guinea "'ir.ged 
mino -id Pod% Seeds I eae Pod, Seeds Ieaves bean Soi abean 

IL1b;%o (Cerni t IKapia is 

wed% at 1971) 1968) 
I,,,'t~c 25 55 38 2 8 5 1 57 49 5 5 

4. II 0 .2 5 1 S 7 11 4 8692 7 e, 

.c0 
3 5 

9 
85 
1 1 

5.2 
1.2 

40 
10 

7o 
13 

Soi 
211 

74 So 
12 

6, 
1 1 

Pr:enlarnnc 2 9 67 4.7 34 50 74 4 58 4S 
20 69 3.8 9 58 7 3 3 2 3 2 

lircn!,et 28 4 1 40 3 5 33 41 4 3 4 5 39 
Vahnc 30 55 48 35 43 59 4957 

Iable S show,s the Protein Ffficienc.%Ratio (PER) ic the %%eightgain of growing rats led on a cornijrxte 
diet containing 10% o'f protein, all supplied b%winged bean sccdflour. divided b%their protein intake ('oni 
pared it a PER of 3 2 for caein z:-nd of 2.40 for soybean, the ,alues found % th ot:r winged hea"i diet were 
PI: R I S for ( haia Icedi, and PER - 175 for PN( seed, -hee ',alucs are Ie,,, ats *..<tor than the 

%ame.. of a ITl.R o f 2 14 ton rid h%( ern. and co iorkers I197 1 for . inged bean grown in (ihana Iaoles 9 and 
10 gic the mineral nt.i(imitlori and itarini contents recilel 

Lable N. Proiin tfficjotic raii, PFR (, ight gain of zroviogi rats diiide4 h. thir protein intaket. 

PF R Ica,,rin 3.2) (.hna Para NVA sos.a 
(uinra 

at i2- ( I 4; 157 2 13 
lcalcd I') mit I 1 I 7 2 40 

at i)( 

NUTRITIONAI. PRO(RAM IN TIHE EXPERIMENTAL. VII.I.A(;E 

At the bginning of the rain% seas(n. iri April 1977. we started the promotion of the WI culture of the 
Ghana 'riet% among the illacers One hundred and fift vomen and men were gir .eed,, %lh intruc 
ions on hoiw to p!arit themn FPrewh(o)l age children "ere exanmined to determine, their nutrtional tattts h% 

anthrorpu ctrical ani hioch-rincal standar's The,,e exaniriation, are ,chedtlled to b. periormcd 1v'r uticall 
while the inothers are cncouraced It) feed , ned ,ean txxs aid seeds to their children .Ii ars data 
aralsis Iildlcated11. if istandard oI mid upper arm circurmlfercnce oerthat. judlged b% th-, anthropr.m-etrical 
hcld circ:MlcrC.-1L.'r:ai arh, 12n,'. ft I )70197Oi 491) of the tirder fisc arc mareinll, malnourished arid .51 
sufcr from escrc nialliitritior It i,, our hope that the connsuniption of tiinged bea'i in familics ti become 
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freuenLl~t i thiN brinv,, .i hidl%ricdh" cd .a!dtotialamoutit of protein .. ccel[tanC " 01 the iic'. culture has heen: 

s.jctahr\. c.,i;derune the ditti+:ultics that arc %r, lkel, to he cn:ointcrcd ,, hen trmL t, mitrchicc t 

newk food io a rural rvpulation. (ircen 1s %kereeasier to promote than the consumption of dr. seedis. Ihc 

weds ha'e the drad'antage of requiring to be peeled in order ,o lo,,< the bitter taste and of requiring a long 

Table 9. N1ipral compsition ;f 2 tiritic' of Aingtd vans Ijjoin in th' Imr. ( (.,it. 

G(hana I PS 32 
Pod% St'd% ' Pods Std% Ia2rt 

idriidli (drit-di Wdri-di Wdried) 

( alcIun IT'I 16 ii 2;' ,4 w), it .t) o 63 

%lagncumAl%, I 3'l ot ,) u 311)22 22 
Poutaunu 't 255 I 2o 2 ; 25 122 I 94 

sjiunum pm,; 225 13S 125 75 [5( 1]2 
Phtr.phoru, IT, 0 4t) 0.61 0 4k) (48 (52 I 43 

Ito, ppm SS 67 112 325 91 112 

13 25 43 I6 37(oprvr pf(-Ipm 40 
1 5 [59+Mangalics IrFmi 145 39v 5 

/In., Ippnl 45 74 37 3 3-

Tablek 0. uilmin content of 2 %arictir, if winged bt-an% 1roin in Ion (oast. 

Ghana Papua No'A (uin'a 

"i .svd% l -a'oi Pod% Seed%'. Ivr 

(,riedl (dritdi drutdl Idirdo 

carotne imp 2 trace 15 - trace, 

\uamn t ,nirg. l.igi I S, I 7 36 - 5 

\ itanin B. nig lmi 13 045 2.o - 0.5 

\ ianin Il. irnF.l(Jgi 2 1 0 25 [O - 0.25 
35 1.0 \;ita p. I Iug. tlI , 115 04 

-\lacil ling ]x)i2, 9 6 4( 05 - 46 
I Klia+.;d lui htwy: '2 3 5 67 - S1 

Table I1. %inje-d hean Iriak -% orinl of PNG and Chana iarictiv-. 

Itharactt ri~tiv%.. .. . . S C 0 .. .. R E . .. . 

UPS 32 Ghana 

PrLL, ioi' of plants 3 2 

.malkinj! tasinv~s 3 2 

Pod lnt h 2 3 

Nurnhcr of %td'pod% 2 3 

Vwti,'hl of sttd% 2 3 

S'w'd 'i ld htttart I 3 

I ubtr production 
liisva'r rr-istanct' 

[ 
I 

2 
2 

P'tlin- vaint-%,, if %ttd. 2 

( nLwini' limt (,tvdsl 
Svtd hendrrnr,%% ahtcr CINIkin! 

I 
2 

I '.t'.cCtplabilio 2 2 

1I) I \I 20 2A 

- un'ati'ictori 
2 
3 

a tptahl,
LOmd 
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Utilization of Winged Bean for Thai 
Traditional Consumption 

h-,aaet.%akor'Amara Bhumiratara and Prateap Racp 

INTROI.(TION 

The winged bean IWwophocarpu tetracon, hibui isa tropical rrop popuiarl, known to the Thai through 

that can be eaten raw or cooked along with 
its young edible pods. Its %oung xods are used is a green \evetable 

nsour soup. etc. )1,1 to Its uiMleC characteric-, in fising nitrogen from the air 
chilli paste. dressed salad. nllok 

and in changing it into utiliale nitroloen cornIp4 udN'. Igr.ullurILt, and nutritionists hasC started to 

,ears into an ccorontlll crop for tropical countries Ithas been kno\,n 
to the px-sibilit\ of dccloping wingcd 

iot tu,-ful crops sin,.c practicalI.%ccr. part of it.ith ex 
bean iNonC Of It':for sometime that the 'ilnged -.pcciall inl prot Crop 1,hli!h nLtri, ,.ahe.esx

In addlliceplioll of its StICI.Is e,,'diblC. tIon., nd ear i t 

tein. 

Botan. of the Win'cd Bean 
ongs to the fanllh lcgurInM',ae. (rint, P.ophwarpu. Anioig the crops In this 

The ",inlzed iean blc Another cultr,atcd specieshe onl% t.lti ,.ated crop
utged tban Illwtraiv.old' u it un MI is,

geius, tile,, ni1s, inl G1ha.t and ncighbourig countries as a foodl crop 
is P [xlustrio IVs v. hich Is cultisated h\ 

trop:cal Africa. hase not betn 
wheneer tlhe problem of f(,xl ,hortagc arise' Other species. grossig wid in1 

cultivated at all 

The Winged Bean Varieties Inhabitants gros Ithchere tile 
The ,inced bean i,a crop of iureat ,,arianon In Papua NC%% (Jtlia %% 

In lHurnia. Indonesia and the 
eran as a staple crop. it appears to hase a total number of 122 strains 
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Currently aThai winged bean research group isstudying the characteristics of all the winged bean varieties 
collected (Table I Iand have selected promising ones for certain purpmses, to be grown in the plain region and 
in the highlands of the northern region. Table 2 is a list of foreign collections. 

Table 1. Collktion of Thai "inved 

No. VAri.t. 

I Phuket 01 
2 Phuket 02 

3. Chainat 01 

4 Songkhla 01 
5 Phetchabun 01 

6. Phetchaburi 02 
7. Phctchaburi 03 
8 Chonburi 01 

9. Chumphon 01 

10 Yala 01 


II. Yala 02 

12. Nakhon Sawan 01 

13. Nakhon Sawan 02 

14 Nakkon Sawan 03 

15. Nakhon Sawan 04 

16. Nakhon Sawan 05 

17 Nakhon Sawan 06 

bean tarietitm. 

Strain" 

01 
01 
02 
03 
04 
01 
02 
03 
04 
05 
06 
O 

01 

01 
01 
01 
02 
03 
01 
01 
02 
03 

04 
05 
01 
02 
03 
04 
01 
02 
03 
04 

01 

02 
03 
04 

05 
01 
02 
03 
04 
05 
01 
02 
03 
01 

02 
03 
01 

Seed Appearance O-Setd Wdght 

Light brow n 49 
ser% light brown 4.8 
light brow n + 
dark brown + 
color patches + 

5.1 
+ 
+ 
+ 

+ + 
+ + 

dark brown + 
dark brown 
round, shiny 8.7 
light brown, rou nd 7.7 
light and dark brownish patches 5.3 
light brown, rough 5.2 
brow n 5.6
 
dark brown 7.2
 
red brown. rough, big 8.2
 
scr, dark brown. round 4.7
 
red brmwn. round 5.2
 
dark brown, round 4.5 
light brown. rought coat 4.8 
Pale. round 5.4 
dark bronn round 5.5 
redish brown, round 5.0 
!ight brown, rough 4.4. 
pale, round 5.8 
dark green, round 80 
light bron. round 7.3 
dark brown. round 8.2 
sen, hght bro wn. round 7.2 
dark grecn, round and oblong 6.4 
scr, dark brown 5.6 
dark brow n 6.4 
brow n 6.1 
light brow n 5.6 
dark green, round and oblong 6.4 
ser) dark brown, round, angle 6.2 
dark brown 6.1 
brown, round. fiat 6 3 
light bro",r. round flat 6.3 
dark grten, round 6.1 
brown and dark grreen 8.0 
brow,%n 6.7 
dark green. rsnd. big 8.2 
brown 5.5 
light brown 6.0 
very dark brown, round 5.8 
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TAke 1. continutd.. 

No. Variet" Srain" Seed Appearance 2-Sted Weis 
Irj 

02 brown. round 5.8 

03 light brown, round and angle 5.4 

18. Nakhon Sawan 01 ser, dark brown 5.6 

02 brown 5.1 
03 light bro n 7.8 

19. Nakhon Sawan 01 dark grccn and dark brown. round 6.9 
02 dark grcen and brown 7.2 

03 dark br,--sn 7.2 
04 bro:sn 6.4 

05 tght bro:s n 7.6 

20. Nakhon Sawan 09 01 
02 

dark green, ro,'nd end rough 
dark brow4n, round and oblong 

6.0 
6.3 

03 bro n. rouih 5.9 

21. Nakhon Sawan 10 o dark grcn. round, big 9.8 
02 daik bro.n and dark, round, big 8.2 

03 redish brv,n 8.5 

04 hght bro,.%n 8.9 

05 cry !light brov, n 8.5 

22. Nakhon Sawan II 01 dark grccn. round, oblong. small 4.1 

02 brown and dark. small 5.2 

03 red bro.,n, small 4.8 

04 brow.n. small 4.9 

23. Nakhon Sawan 12 01 dark brown and black 6.0 

02 brown 6.2 

24. Nakhon Sawan 13 O liFht brown 7.0 

25. Nakhon Sawan 14 01 dark green 7.2 
02 dark bron and black 7.5 

03 brown 7.1 

26. Nakhon Sawan 15 01 dark brown 7.3 

02 brown 7.0 

03 light brown 7.4 

27. Nakhon Sawan 16 01 dark 5.2 

02 dark green 6.3 

03 dark brown 6.3 
04 light brow n 6.2 

28. Nakhon Sawan 17 01 dark green 6.5 

02 brown and black 5.2 

03 dark brow,n 5.7 

04 light brown 6.0 

29. Nakhon Sawan 18 01 dark brown. flat 5.3 

30. Saraburn 01 01 brown and black 6.7 

31. Sakon Nakhon 01 01 dark green and black, small 5.4 

32. Sakon Nakhon 02 01 dark brown and black 7.0 

33. Sakon Nakhon 03 01 dark green, small 4.6 

02 dark broa n 4.8 

03 light brown, small 3.6 

34. Sakhon Nakhon 04 01 dark green 5.8 

02 dark brown 5.2 

03 brown 6.0 

04 light brown, small 4.8 

35. Pathum Thani 01 01 
02 

dark brown and black 
dark brow n 

6.7 
7.0 

03 brown 6.0 

36. Chiang Mai 01 01 
02 

dark green. round, big 
brown, round, big 

8.7 
6.8 
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Table I. continued.. 
No. Vari .4i 	 Strain" S Appearance 2-SCed Wet 

03 dark brown. round, big 	 6.3 

04 nle, round, big 	 9.2 

37 Chiang Mai 02 	 01 dark green and dark brown 6.1 
02 dark green and brown 6.2 
03 light brovn 5.3 

38 ('hang Mai 03 of dark green and brown 6.7 
39 Chiang Mai 04 01 po e. round. big 7.t 
40 Chiang Mai 05 01 pale. round 6.2 
41 Chiang Mai 06 	 01 pale. round 7.6 

" 4 , Chang Mai 07 	 01 dark green and dark brown 7.1 
43 Rachabun 01 	 01 dark. round 6.2 

02 %cr, dark brown, round 7.0 
04 brown, round 7.4 
05 light brir ,n. round 6.1 
06 pol., round 	 5.5 

44 Phrac 01 01 dark brown, round 5.8 
45 Phrae 02 01 dark brovn. round 6.5 
46 Phrac 03 01 dark. round, shiny 7.4 

02 dark brown and black, round, big. 
shiny 8.2 

03 dark hrown. round, big. shiny 8.6 
47 Phrae 04 01 brown, round, big 7.9 
48. Phrae 05 	 01 pale. round 4.1 
49. Phrae 06 01 brown and black 5.2 
50 Phrae 07 01 brown, round 5.8 

Nzmed after provinces from whicl the seed wyn col!edel
 
"'CLs fied by use of seed color and appe"nce.
 
+ Not recorded. 

Table 2. Collection of fordtin , .rftiem. 

No. Variety Source 	 M0.Sfd WftV (g) 

I. 	 (BOR) 1096 Dr. S. Sastrapradja
 
Bogor. Indonesiaa
 

2. IBORI 902 	 Bogor. Indonesa 
3. (HAW1 -	 Dr. R. A. Hamilton. Honolulu. Hawaii 
4. USP 2 Dr TN Khan. Port Moresby. Papua. New Guinea 
5 USP 31 Dr T N. Kban. Port Moresby. Papua. New Guinea 3.6 
6 USP 33 Dr T N. Khan. Port Moreshy. Papua. New Guinea 5.1 
7 USP 38 Dr T N. Khan. Port Moresby. Papua. New Guinea 5.8 
8 USP 45 Dr T N Khan. Port Moresh). Papua. New Guinea 5.4 
9 USP 46 Dr. T.N Khan. Port Moresby., Papua. New Guinea 5.5 

10 USP 47 Dr T N Kh3tn. Port Moresb'. Parua. New Guinea 4.9
 
I1 USP 51 Dr T N Khan. Port .Moresb. Papua. New Guinea 3.4
 
12 USP 53 Dr. T.N. Khan. Port Moreshb. Papua. Ne, Guinea 5.3
 
13. USP 59 Dr T N Khan, 	 Port Moresb). Papua. New Guinea 6.2 
14. USP 60 Dr TN Khon. Port Moresby. Papua. New Guinea 6.9
 
15 'SP 61 Dr. T N Khan. Port Mornbh.. Papua, New Guinea 5.5
 
16, USP 62 Dr. T.N Khan. Port Morcsby. Papua. New Guinea 5.5
 
17 USP 66 Dr. T N Khan. Port Moresby. Papua. New Guinea 5.6
 
IS USP 67 Dr. T.N Khan. Port Morcb',. Papua. New Guinea 6.4
 
19 USP 71 Dr. T.N Khan. Port Moreshy. Papua. New Guinea 3.7
 
20 USP 78 Dr T.N. Khan. Port Motesby. Papua. New Guinea
 
21 USP 80 Dr. T.N Khan. Port Moresby. Papua. New Guinea 6.0
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T&ble 2 continued.. 

Oeed Wdgt (s)No. Variety 	 Source 

22. USP 89 	 Dr. T.N. Khan. Port Moresby. Papua. New Guinea 5.3 

23. USP 99 	 Dr.T.N. Khan. Port Moreshy. Papua. New Guinea 6.8 

24. USP 102 	 Dr.T.N. Khan. Port Moresby. Papua. New Guinea 3.5 

25. USP 103 	 Dr T.N. Khaki, Port Moresby. Papua. New Guinea 4.7 

26. USP II 	 Dr T.N. Khan. Port Moresby. Papua. New Guinea 5.2 

21. USP 112 	 Dr. T.N Khan. Port Moresb.. Papua. New Guinea 7.2 

28. USP 113 	 Dr. T.N Khan. Port Moresb). Parua. New Guinea 7.5 

29. 	 USP 115 Dr. T.N. Kh.,n. Port Moresby. Papua. New Guinea 6.0
 

Dr.T.N. Klan. Port Morcsh. Papua. New Guinea 6.5
30. USP 121 
31. USP 122 	 Dr T.N Khan. Port Morcsby. Papua. New Guinea 6.1 
32. K II 	 Dr. HIt Br)an. Hornested. Florida 5.4 

33. K 12 	 Dr. HH. Brvan. tomsited. Florida 4.9 

CULTIVATION 

The winged bean can be cultivated and flowers everywhere in Thailand. Although the winged bean is 

fond of moisture, it is able to tolerate drought considerably and can be planted throughout the year ifgood ir-
It can be grown in soils with less organic matter which isrigation system is provided during the dry season. 


generally found in the north-eastern region and in the slope lands and highlands in northern Thailand.
 

PLANTING 

Planting sho, ld be made during the earlier part of the wet season. As soon as the soil isalready prepared, 

3 seeds are dropped into a hole labout 2 to 3 cm. deep). If grown for young pcds. the spacing of 120 cm. bet

ween rows and 60 cm. between plants is recommended. There are some who suggest 60 to 75 cm. distance 

between rows and 55 to 60 cm. between plants. Fo: ripe seed production, the planting distance is60 x 60 cm. 

or 100x 100 cm. When grown for tubers, the spacing should be closer, e.g. 7.5 to !5 cm. between holes. 

Using the method of Dr. Narong Chomchalow IASRCT). high survival rate is ensured. Seeds. are soaked 
the seeds start to germinate, they arein water for 4 to 5 hours and covered with tissue paper. As soon as 

directly transplanted to the prepared soil. 
The winged bean can be grown and used in various applications. The pattern of cultivation must be in 

accordance with its utilization. The most practical methods as adapted both in Thailand and abroad are as 

follows: 

Groning in thz Backyard Garden 
This method is popularly practiced in Thailand and througl-out Southeast Asia. The traditional practice 

has allowed the winged bean varietiem to survive to this date and is considered a method that should be pro

moted in order to produce young leaves, tops, flowers an' young pods for family consumption. These yourg 

pods can be ready for picking -t about 10 weeks after planting. Before this period young leaves, tops and 

flowers should not be ha.vested because it will retard plant growth. A special feature of the winged bean is 

that when it is fully grown, flowers and pods are always available. Grown up plants yield a lot of young pods. 

It can thus serve as a source of additional income. When young pods are not picked, the plant produces fewer 

pods. Very old plants should be removed and replanted. The time for replanting depends on the plant's condi

tion, but generally this should occur 8 months after planting. When the plants are removed, tubers should be 

dug for consumption. If not dug, a new crop will start growing upon the onset of the rainy season. 

If the winged bean is to be planted in a backyard garden. it should be prevented from flooding and the 

plot should be fully exposed to sunlight. While the winged bean thrives in less fertile soil. it grow,s much better 
or even

in good soil and gives better yield. Fertilizer application is advisable and good seedbed preparation 


ridge planting may be required to avoid occasional flooding-


Commercial Planting 
Although commercial cultivation of the winged bean is not existing in Thailand. in foreign countries 
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such as Papua New Guinea and Burma. commercial cultivation brings gxxd income to the growers. This 
commercial cultivation can be diided into the following type-s: 

1.Cultilared for .oung pods. The planting area should be clo-e to the main market. Ridge planting may 
be required. 

2. Cultiiated for ripe setds. At present, no winged bean has been supplied to oil factory, animal feeds 
and human foods factories. Analytical results on the nutritive value of the w inged bean indicates that 
in tihe future. the seeds may be in demand for the-se use,. The important problems to be considered are 
the yield. the cost of productri( zwd price. 

3 	 Culti~ated for tubers. If the Thai people fasourably accept the winged bean tubers like the people of 
Papua Nev.Guinea and Bturma do. growing winged bean for tubers will become %,ital like jam xan 
Pachvrrhi:us erosiu. I. or s %eet x)tato lpormea hatatas. lanik. This will be a nes, cash crop for 
the lhaa farimer'S 

Cultisated x. Coier, Folder, and Manuring Crop 
lhese ihree metlhos of calt~alions are t'enerallh similar, but different In purpore. o evnder, all of then 

need no i'caiiapo!cs Soil preparation ,,nitch easier since seedbed or ridge preparation isdiscarded. I he soil is 
ircparcd in the saue manner as for other field crop, prior to drilling winged bean seeds at a given spacing 
%%lich ISfir istance I " I meter 'he winged bean is alSo good for covering soil, animal feeds and concur
rentl for enrinching the soi0 Replanting asnot necessar because shoots will naturally deselop front the tubers 
In the coifnng set .cason If the %,angedbean is cultivated as nianuring crop. it is ploughed tinder when it 
flosscrs prior to :uiltiiatjon of main crops. 

(;ROWIN; PRA(irICE 

The w,inged beao IPoplhuwarpustetraon)hru i. houldh be cultivated only in wet season except where 
the irrigaton % sten .Nadequately deseloped. The grmte and development of the winged bean isslow at the 
first stage Thus,. %%ellprepared soil is necssar. to control s,+eoas. (enerally the winged bean can be cultivated 

As the'. 
Ifi eser. for commercial cult,'ation thie application oif chem.cal fertihcr substantially increases the %ield. In 
grin ang the ssinged Iean for .ourlg pods and pipe seed, atas neceSar. to nake bean holes to supp)rt Its 
clanbang habit Ilietiaterial reconar.ended for making bean holes,,as"'maa ruak." a thornless t%rv of bamboo 
of 2 imeter,, ong. about 3 to 4 cm. ,ianicters 

It \as reported that stakl rg the %sirgedbean increases pod and Seed acId. 1 he quialit% of the pod isalso 
bettcr as coil pared sith thsce from creeping s,anged bean. 

[he ss raged bean S IC'sdamaged h dsezses and iiscts. Hosseser. ,arious reports indicated some 

an eer, xxr Soil can fix nitrogen from air. the ap,ilication of nitrogen fertiliier is not necessar, 

aifcstatii generall. 
pje)pharpe iRac I Griiurnarinn and leaf spot In West Africa. it%%as found that Sinvchygr'utm psoplu'arpi 
damaged ,Uig bd,. cuntrolled b%spra, ang %sith fungicides. 

es 	 dences of The disease i,, caused b%futigi such as crow n rot. false rust i.nchytriuin 

tops,. iiflore,,cencCs and ,oung p but \%,as easil. 
\1,stl, the out %% and huid.diseaes broke hen the sseatler %%as \%arnm 

II A R Vi'L";I1 Me, 

Nounk Pods and Seds 
ihe plants %ll flosser at about It) secks after plantiang Pods ire deseloped after pollination of flowers 

and the pod, are Just ga!XX Illqualt, for Consumalption Itabout 2 seeks old. But at 3 wseeks old. the pods are 
fibrous and in,illtab. f<or coinelsulption Ii, Need %s.llbecole ripe %s,thin ( s+seeks iafier ,aIhlanatiton The 

t',nIS Lar\ir awi pr~xtcing ;,,L,, cn 'c.ctisIl No far a,,the sial oiisture is pre\ailing The aid will greatly 
decrca e ,hen the pla.tt are so old that itd es nt pa illtokeep them 

Uubers 
Ihe tubmier tspe starts toiproduce tuber at tie age of tio rons can be harsested atlthe agenh, The tubers 

()f 1to S nitis old after the plxts hae been harscsied arid when the tubers arc 2 to4 cm in dianmeter and 8 
t)1".:ra inlength If the plants are pod seed types, the tuber,,will not be big unless the, are so old, perhap, 
I) iorthis old !leas.s decapitation of tileflowers and top induce tuber formation.. 
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Yields 
As the winged bean has not been cultivated in commercial scale. data on the yield found in reports are 

mostly collected from experimental plots and are not necessarily in agreement with that of the commercial 

cultivation. Moreover. the yields of the young pods throughout the plant life have not been reported 

previously. 

VALUE OF WINGED BEAN 

The winged bean is a crol, of high nutritive value. especially in protein, which is often short in moist 
tropical regions where winged bean is best grown. Among 'he crops grown for food only a few of them have 
all their parts edible. The winged bean is one of thcre few crops 

The winged bean ihnot only relished by humans. It isalo goxd as animal feed because of its higher pro, 
tein content than other crops ithe a oe ground parts hase 25.5% protein on dry weight basis). inthe case 
the winged bean is grow,n for dry seed. dr, stein, cap. be prepared as mixed animal feed when sun dried and 
ground or made as silage for feeding the animal in-time of feed shortage 

The winged bean is a ty pical leguminous plant which is able to fix nitrogen from the air to a form which 
call be easily utilhied by plants. Thus. it helps to increase soil fert'llty. 

Chemical Composition of Winged Bean 
The dried winged bean seed contains approximately 17% fat. Oil extract from dried wsinged bean seeds is 

an excellent cooking oil. because it c'intains a high quantity of unsaturated fat. aclid labout 70%1 and 
linoleic acid 127.2 to 27.8%1 . 1 he most unsaturated fatti, acid in V.linped bean oil is o!eic acid 132.3 to 39.0%1i. 
Other imxprtant sutistances be.side fatty acid are (i and .3-- tocopherol in high quantity. 125.9 nig which 

is higher than s,% bean oil or corn oil They also act as anti oxidants 
Dried winged bean seed. tubers and above ground parts contain 34. 25 and 261% protein, respectively. 

Protein extracted from dried, mature winged bean seed has amino acid composition similar to soy bean see,;. 
It is one of the bit %egetbleproteins although :he amount of sulphur containing amino acid is low. lysine 
content in winged bean protein is %eryhigh and can be ued for supplementation in cereal food where lysine 
is a limiting amino acid. 

Nutritiie Value of Winged Bean Protein 
The dried winged bean seed has similar chemical compnsition to the soy bean. It has been shown that 

PER and NPU are 2.i4 and 55.0 respectively when rats are fed with fox containing 10% winged bean pro
tein These values can be increased up to 2.70 and 65.7 respectively by the addition of corn in the ratio of 1.0 
to 2.7. The food which used winged bean protein was higher protein than ground nut. The results indicated 
very striking similarity in nutritive value between winged bean and soy bean. Thus. the use of food supple
ment with winged bean protein to produce high protein foods for combatting protein malnutrition inhumans 
has a great potential. 

Toxicty of Bean 
It is commonly known that different kinds of raw bean contain toxic substanceish Ihaemaegihiainin.mn'p

;,n. cvanidei which may give the toxic effect when consumed. Experiments on feeding rats with f(xIl contain
ing raw dried matured winged bean seed shossed that 50% of the rats die after feeding for 28 days. Further 

experimentation indicated that a substance exiracted from winged bean can react with the red blood cell of 
humans in every' blo group, except the blood group "Bombay" which lacks the 11antigen in red blood cells. 

The trypsin inhibitor which isextracted from raw. dried mature winged bean seed reduces the efficiency 
of protein food. It stops the activity of trypin in digestion of protein. However. this substance can be 
destroyed by using moist heat treatment at 130 C for 10 minutes or by boiling for 30 minutes after soaking 
in water for 10 hours. Dry heat treatment cannot completely destroy this inhibitor. 

Winged bean stem and seeds also contain abcut 5% Hydrogen cyanide which is twice Ls much a-s in pea 

and approximately a third of the amount contained in safe ,aricties of lirma ,bean. 

Utilization of Winged Bean 
Shortage in protein fox still exists in both developing countries, majority of which are located in the 

humid tropical zone. The winged bean v, one of the crops that grow well in these countries, although it has 
not too many people realize its value.been cultivated only in ,_-zkyard gardens. The reason for this is that 

Moreover. the requirement of staking for production of young pods and -ced limits " inged bean cultiN ation 
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due to tabour cost and other expenses. At present, many attempts have been made to de-.elop abushy winged 
bean variety so that staking can be eliminated. In commercial culti,,ation, the problems in addition to stak
ing. include marketing of young pods. seeds and tubers. The market for ,,oung rx-ls and tubers islimited for 
fresh products but the cultivation for ripe seeds ispotentially possible. Target markets will be the ,egetable 
oil, animal feed, and human food industries. 

Winged bean has been u,cd as foo~d for a long tine by the Thai and the people from tileSoutheast Asian 
region. Its yoing xd,.are used as green ,cgetablc which can be eaten raw or co(ked along w%ith chilli paste. 
dre ,cdsalad. ,our soup and other Thai traditional foxl. Young seed has not been used for fcxd by the Thai 
although it can be eaten simi!ar to pea Mature seeds possess thick seed coat and thus require soaking over 
night or boiling for 2-3 hours before eating. The mature seds can also be roasted, just like ground nuts. 

In Indonesia. roasted matured seed Is uscd as snack foods Inpite (ifthe fact that winged bean has never 
been the traditional fox for rvople in (hana. the matured %singedbean seed after soaking and boiling will 
gis e delicioIus taste alld is well accepted as f(xd by the people Winged bean tubers have been used as 
delicious fxA for ihe pvop:L in tlurma and the naties of Papua. New (;uinea. Flowers and tops have also 
found thejr wa " 'nto ,arious dishes The tubetr can be consumed infresh form. boiled or roasted or the skin 
mas be peeled and added to enhance the,al I,, taste and flasour. 

In Thailand. the deelopment as %%as the utiliiation of the winged bean arc certain to receis.e excellentell 

,tIuX)rt in %,ewof the following rcasnms, 

I As a source,of dail, food. In the nutritional sense the winged bean isone of the best plant proteins. 
Ease of ct ltis ation under Thailand conditions and longer yield;ng period makt- it superior it)other crops. 

- As a source of animal feed. FerN part of the wingeo bean. including stern and leases either fresh or 
dried, can be proc;esed into animal feed :n view of their high protein content. 

3 As a source of income. Though ,oung pods are available in the locai: market, the planting for young 
xods for consentional commercial putrxr,,,, has not be e',panded. 5 omg to the limitation of market. 
,oseser. the cultasataon of winged bean for ripe keds can be promptly encouraged to supply the vegetable 
oil. food. protein food, and animal feed industries. Its exccllcnt nutritisc ,alue and high yielding ability makes 
th: s,,inged bean one of the rm~t potcntially imporrtant economic crops of the Thai farmers in the ster,near 
future 

At the rinment. mans Thai researcher,, are engaged indeseloping new 1,roducLs using dried mature 
winged bean seeds and soung bean seeds, Attempts arc also being made in the production of milk and protein 
fo~xofrom matured winged bean seeds and in the utiliiation of ,oung bean seed for canning. Two major 
obstacles which need immediate attention to promote the winged bean are pureline seed production and im
provement of strains It appears at pre.sent, not only in Thailand but also in other countries, that attention has 
to be focused on increasing production of seeds. The des elopment of bushy types will likewise be of great help 
in promoting the production of winged bean. 
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Fermentation of the Winged Bean Seeds 
IridrawvatiGandiarl 

In Indonesia, the winged bean or Pophocarpus tetrgonalohus617 DC ispopularl. known as "kedpir" or Jat or 
"botor". Varlou parts of the plant are utilized by the peop!e. T"i'e soung pods and leaves are used as vegetables, while the 
rlpe mature seeds are roasted or boiled and constun-d ts siack. As many, othtr leguwInou seeds can be fermented into 
teinpe. a studs vasi initiated on the fermentation of the dry mature sc-ds of the ninged bean to esamine the po~sibilit) of ob
taining a product similar to tempe from s.obean hich is "ell knonn in Indonesil. 

SeveraI.Rhi:opasstrains that nere examined vroied to be able to ferme nt the s eds into a tUmpe-tempe kecipir". R. 
ory:ce R 12 in particctar nas selected in the stud. of the fermentation process. During fereetation an increase in the con
tent of the a=-.no nirro.en. total ads aid sluble carbohsdrZtes and a decrease in the total oluds "as obsened. 

An .Jsis of the niurients anzd amiro acid composition of the ran seeds and of the "tempe kei;!r" rciead that this can 
he recommended as an aetrnatie cheap protein source beside tempe from soybearn, epecially for people living in the areas 
nhere the production of the ninged bean seeds is abundant. 

Tnenty three out of the 2_5recipes made from "tempe kecidpir". n,hich "ere examined by apanel, proved to be accep
table is a side dish nith rice. 

INTRODUCTION 

The winged bean has seseral nutritional advantages oser the soybean, because all parts of it can be 

eaten. The seeds has a protein content of 29.8-37 4%: fat 15.0.20.4%: carbohydrate.31.6.28.0% (fresh 
weight). Since its rediscosery in 1975 by the U.S. National Academy of Sciences, research on the winged 
bear, has been actively pursued in many countries (Levy. 19771. Lubis (19771 recommended theft besides the 
common legumes In Indonesia more attention should now be paid to this otherwise less known legume. 

In Indonesia. the winged bean is popularly known as -kecipir". Other local names are -keceper". -jaat" 
and *botor' iHeyne. 1950). The .oung pxds and leass are utilized as %egetablsand the ripe seeds arc 

roasted or c(oked and consumed as snack. ()nl% in a ,erx few, cases are mature sceds fermented into a kind of 

"tmp 

Leguminous seeds can be fermented into a tempe which can be sersed as a side with the staple food. For 

instance, sobeans are fermext.td into "tempe kedele". ,!ucuna pniriensseeds into -tempe benguk" (Gandjar. 

19771, Leucaena glatwa seeds into -tempe lamtoro": and Do)'ichos lablab seeds into "temnpe koro wedus" 

iYutono. personal communication. 19741. 
This study dealt with the fermentation of the dr, mature seeds of winged bean into "tempe kecipir- by 

the Rhi:opus molds. The results are important in determining whether this kind of tempe could be recom. 

mended as an alternatise protein source beside tempe from so.beans, especially in regions where the produc

tion of the winged bean seeds is abundant. 

MATERIAIS AND ME1IIOI)S 

Dry mature seeds of the winged bean with a brown ,edcoat harseted in August 1975 were obtained 

from a market in Sumenep IMadura island. Fastern Javai. 
Rhizopus strains were obtained from the collection of the Nutrition Research and Development Center 

in Bogor. The strains were maintained on PDA slanLs at 50C. 

The Fermentation Procexs 
The seeds were washed. boiled for 60 minutes and remnoed from the seedcoat. The cotyledons were 

INutrition Research and Driviopment (enter, Department of Ilealih, Indonesia. 

http:fermext.td
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soaked for 24 hours in water, cut into small parts and sterilized for 30 minutes at 121 °C 

The Rhizopus strais were transferred to fresh PDA slants and incubated for 7 das at 3 0 Z( before they 
'.;ere used Fr-l,eml of distilLId water ,,as added each slant to make a ,,x)re suspension One nil of this 
suspension v a.sused to incculate I00 g of sterilized '.ubstrate. [ xperinerits wsere also carried out vwith a corn 
mercial rait t'mj-, as The ra, obtained from th" Handurig Institute of -1echnolog andnoculum tenlpt' %%,is 

is %%idel> used for the manufacture of so> 'an temni ) 1. 15% sj 
The inoculated substrate ssas placed in petri dishes arid incubated at 30-(" The fermentation pr(cess 

%,asstopped ,,hen the substrate was bound toigether b ml'celiuI li the mold forming acompact cake which 
can easOl} be renioed from the petri dish. 

The nutrient conipmptin of r, seeds and tenipe. Including their tICN and the amino nitrogen contents 
%%ere anal>,ed according to the method, described iii A().\(" 09701, The soluble carbohdrates %as deter
mined l the anthron mthod. The amino acid cmixmitioti (fthe seeds and of the terllp ,erc anal ied with 
A high speed Anuino Acid Anal>icr:iYanaguinto I S 5 after i'hdrol,,ire,wvith 6 N 11(1. l'anagmoto. 1974: 
Spackman er a/ I 9Si trs tophan %% i1949jOnl> as anal. /ed uting the methid of Sp'i,-, and ('hambers 

The Net Proei t ilzat!:l INPI. of "tenmpe kecipir -%kas determined "si!hthe procedure of Miller and 
Bender 119551 and Biender i 19631 using %% rats as experimental animals.hire albino %'eanign \'ister stram 

lsent fi.e nde fri kccpir'" ,crc esamnemJ h a ,pccijl panel of the Diuslon ofrecip-, "letump,' 
|-tid !reparatwn anl,! altaui , th, Intitute c red'nt, .%ere as[ in used the ,.3.a1euHed for the 
pre[\,raltao i s!.leanl[teinpe recipe, 

IRI.SITS ANI) DIS(SSION 

In general Rhtwopus species ",ere at,!,: lodons of the winged bean into a tempe within 24 to cake the cot 
'-"It'hours 130). A gox,d product %kasobtained w ithi,30 hours ITab!e I. The bean> smell could still he 
,t'. ted in the product after 2.1to 30 hours, but disappCared after 48 hours. The same results .,ere obtained if 
rai tempi' was used as Inoculun. 

RhizoptLs Or zae Went and (jeerlinp R 128 was selected for the fermentation stud% The first mycelial 
growth was ,isble after 16 hours and then faster growth was okservd. Within 24 hour- most parts of the 

TabN 1.1ht fermentation of Psophocarpusterrauotolibui sttds b%Rhi:opui strains. 

Prodtici of "'itrpe kccipir" 

Code Rht:.i %strain 24 30 48 

ihourm. 

25 R olii:( w)rus -+-- + + 

+31 H ur .ci + + +.-4 

32 R oltiospru + + + + + + 

36 R or :e + ++ + + + + + + 

45 R arrhizui + + + + + 4 + 
.04a R oh,,ivirui + + + + + + 4 

lit) R oh.'osprus +++ +++ + " 

128 R or%:ce + + + + + + + + + 

11207 R +++ + ++ + + orit . .
 

264660 R cohlnu + + ++ + - + + 

110 17 R arrhi:us ++ + + + + + 4. + 

127(0) R or%:ae + + + + + + + 
348 49 R ors-ae + +. +- * + + + + 

13514 R cch!amsdmpirui + ++ +- + 

324 35 R h ,n ""i+ ++ - *" " 

256 28 R ,hmi'ni + 444 

- few,m.celium. no caking of substrate
 
+ - more m.cillium. no caking of substrate
 

4- + + - good growth of the mold. compact cake. sporangia present
 
- + - en good growth of the mold, compact cake, black sporangia preenlt.
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substrate was co%ered by mycelium of the mold. A few hyaline sporangia were observed together with beany 
smell. After 30 hours, the mycelial mat became denser. While the amount of sporangial heads, mostly black. 
increaed enormously. 

Some biochemical changes that occurred in the substrate during the fermentation process are presented 
in Tab!e 2 The total solids decreased, indicating the decomposition of the substrate into solub!e compounds. 
A good product was obtained after 30 hour-, of fermentation. At that phase, the amino nitrogen increased 
about 15 times the content in the substrate before fermentation. The total acids and solible carbohydrates 
showed a threefold and twofold increase respectiNel. After 48 hours, the beans small could hardly be 
detected. Pro!onging the fermentation timO-re-.ulted in Cie formation of NH, due to the deamination of 
amino acids. This tempe did not produce a specific aroia like "tempe bcniiuk" i(}and}ar. 19771 

1able 2.The amino N and soluble carbohydrate Lontent during the fermentation of "tenpt kecipir" vith R.ors-:ae R12& 

100 gram drN substra!e 

Fermentation Total Amino Total acids Soluble 
period p11 solids nitrogen a- lactic acid carbohydrate 
(hours? (g) (m-) (mVJ as glucoe (z) 

0 6.51 43 5 299 785 8 0 Il 
24 689 42 2 3305 2166.1 021 
30 703 41.0 4$1 3 2770.2 0.2i 
4448 740 49 5 58 3380 6 0.29 

Analysis of the nutrients of thc raw seeds of the %%ingtdbean and of the "tempe kecipir" are presented in 
Table 3.The absence of vitamin C in the tempe i,probably due to the heat treatment during the preparation 
of the substrate 

Table 3. The nutrient conitnt of tempr' kcti. 

Nutrients Ra" seeds of
 
in 100 gram R tetragnnclobuv "Tempe kecipir"
 

Watcr q) 9.5 104 58 2 
Ash ig) 4 2 14 
Fat 1g) 169 80 10.0 
Protein igi 344 14.5 17.5 
(arohsdratc 
b,diferencei 34 1 12.9 17.9 

fiber ig) 107 1.9 
(a Img) 468 186 
P imgj 181.8 177.2 
Fc imgI 6 8 2.2 
Vitamin C imtg 3 5 0 
1harm~n img) 0.3 02 
(aloee 4.6 2 211,6 
I(N img) negat,, -

The amino acid compceition of the seeds and the tempe can be seen in Table 4. After fermentation, the 
co-iposition of some amino acid. increased while others decrcased. The total amino acids and total essential 
amino acids in the .ceds were 6243 mg;g N and 2580 ng'g N respectively, while that in the tempe was 5940 
mg'g N and 2384 mg~g N respectisel,, The decrease is probably due to the formation of non-protein com 
pounds among oth-r itamiris. No cystine could be detected during ths study. It might have been destroyed 
during the hydrolyi'g prxes The National Academy of Sciences (1975) reported that the cystine content 
of the winged bean is 1.6:o 2.o g/l() g protein. The composition of the amino acids in the soybeans and raw 
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mature winged bean seeds did not differ signifiLantly. Hoever. aslight difference occurred in the fermented 
products. Th~s isproba'ly due to the different treatments isoaking. biling. dehullingi of the seeds before in
oculatio2. 

Table 4. Pie amino acids inig g N. dn "right) of Pophocarpus ltragonohobu wtvd% and of "tmpv kecpir". 

P. I'eIra-

Amino zcid gnmalohu Tcmpe So, bean So)bean 
kccipir tempe 

I~xqcinm 263 255 296 182 
Leu :r. 506 510 484 356 

488 294 356 269 
58 60 69 52 
54 46 54 46 

Phen Ualmn 321 340 309 267 
T%roin: 281 262 202 O 

Thrconinc 294 300 258 195 
Fr) ptoplan !04 100 72 59 
\alme 265 263 298 183 
•\rgxumn 283 215 442 320 
Ui tdine 176 150 144 118 
A.lanizn 296 330 273 245 
-srurtlc acid 751 756 '789 588 

(;lutam: .cid 1080 1034 1444 990 
268 260 265 209 

Prtimw 449 425 276 247 
SLrmr.m 360 386 332 258 
ifiutl e-.vntl 

arixxo 'cId(S 2580 2384 2398 1769 
Iotal afno 
acldN 6243 5940 6363 4744 

1he net protein uttililation (if "tem'v-kecipir" "&a carried out .,ith .oung seanhng albino rats smistar 
strain) und-.-r standardiied conditions. 1lie NP. standard INP!it ,alues can be V'Cen in Table 5.In general 

the NPt',t for grain leguume, arc %%within the range of 40 to 55%. with the highest value. i.e.. 55 for soybean 

protein iIc ei al. 197. Lie and Oey iunpublihed data) found ,arious sh bean terlns ,alues within the range 

labl. 5. ihe NPIq t of itmpc kttipir and other ltmp-s. 

NPI_ 
Sample Indisidual x Refrene 

%alues 

I nm"r kecir"& 48. 5. 55. 51 5 

Ilem ';N,,:nguk' I1V 5I. 50. 48.55 r1 I) 

"Iemtx' hernguk" 121 50. 51.48 50 2) 
Sox.an tcmr' 5060 3) 

55 41 
lPcarhut 52 4)
 
(okrXa 47 4)
 
(ireen gram 42 41
 

Kidne, bean 40 4)
 

1(andjar, 1977.
 
2 ;andjar. unpubfisb-J data
 
3 lie and 0ki. unputlihed data.
 
4 lie et aL 1976. 
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of ;()to 015, (;andjar 1771 found for *tempe hengul. the tempe from Aucuna, [)nrbrtz% ,'cd,. N t tq 

values of 48 to 55(, Hrorn thi- .mological ,lAues of "*temnekecipir" which are in the range of the biological 
values of so. txan enipe ard of "temp" benguk", at is xr,,sible as an alternatie proteinto use this tenipe 
source tside m) bean temex" 

Tvent%fi'e recip, %%ere prepared from "ternpe kecipir" and the acccptabilit% "as tested bI a special 
panel of the Institute [he igredients used %%eremos-tl onion. garlic. chli.i pepper. ginger, coconut milk, and 
coriandumlv.Bcnt three out of the 25 rrcipes %,erefound to be accepted as a side dish v,ith the staple fox-d. 

Until. t(oas, the production of ,,o\bcan.peanut and mtngbean has not reached the expected target of 
production conidering th-ir iiporirte c in the Indoncian diet It i,for fhe, reason that the UtlliatIon of the 

winged bean seeds should Ne further explored Fur-her studisi.should txe carried out on the harmful substance 
that nia be pre,-nt i the ,cedsand on the itamins present Ini "tenipe kccipir" 
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Household Preparation of Wih;ged Bean Tempeh,
 
Tofu, Milk, Miso, and Sprouts
 

William R SS/rtl't 

Winged bean seeds hate traditional been eaten in their immature, freh form a., a green vegetable only rarely have 
the dry sels been consumnd or used to make other foods. Yct dr ecds hate the advantage of being muco easier to store 
and transpori. DrN viinged beans thlol rembile soNbeans in the High quantit. and qulitl of their protein, Net they pro. 
tide much higher per hemtare ields in tropical countries than ,o.bre,,s. For over tvio tou.sand %ears.drv so bears bave 
b en ustd throughout Fast Asia to prepare a number of last', Ioi.cost food,,.both fermtintcdand r.an-fermented. using low
level %flaga. Irhnologs . Among. thcse are: tempe 1Indoncsian ftrmvnttd cakts), tofu ko_,bean curd). soimilk. miso (a 
ft-rmt necd %o%,nd grain %,asnir,.pastel. aiaj ,o, sprouts. 

In spite of their nutritional similariti-s, dr-i inged beans and so bean% have a number of inIpOrlant ph.sical differences 
ul.rh stron.gl infltwnce the procresing methods ai:d flavor of the foods into ohich they are made. \I ingi.d beaLs have an ex. 
tremEls hard svedcoat. vlhich is difiTut to rtmoue; sct if nut remoled it preernts prc;.- mictliurn pcrirzton in fermented 
foods such as tempth and mi,., adds a bitter, bezns flavor and, in the case of be2-ns nith dark-co!orcd stredcozts, imparts an 
uLnttrzacite purp!e color to food%like tofu and wovmilk. Evern nhen dehulled, honeter. the beans have a slightly bitter. 
harsh, and brans flavor, nhich is especial.s noticeable in 'singed bean mill. Drv viniger; bean szes zar much harder aid 
lzrgcr than sobezan4 even after I to 2 days of ,oaking. rou,,H. 10 percent geenrall remain un!idrte-d. And t&e hydrated 
beans requir- cowaieer-bl lonj.cr cooking than sosheans to zchie~c the N.ne level of tenrmers While boiling in a I per
cant volution of baking -,d2ZlRoris quick tenderizing. bzking '.cda is rot ,-cadil) a~aab!e in most rural viltage, frevvood is 
likevic grosving ircrt-as.ingjl. crce or expensite. Finzll . even "hen the dr%beans are nell procerse, the resuling foods, 
ithile fzirli taxi (tesped-l.l "inged bean tempeh), are not generzll. as deliius as their counterparts made from soybeanst 

HtOMEMADE WINGED BEAN TEMPEII 

Tempeh starter is now available from The Farm. 156 Drakes Ln.. Summertown. TN 38483 or from Dr. 
I -.. Wang. L'SDAiNRRC, 1815 University St.. Peoria. IL 61604 USA. Instructions for preparing tempeh 
starter at home or in tropical countries plus 150 tempeh recipes are given in The Book of Tempeh. available 
from the New age Foods Study Center 

590 cc 12" cups) dr, winged beans. washed and drained 
3.6 liters water
 
15 cc baking soda (sodium bicarbonatei
 
15 cc vinegar or 85% lactic acid
 
Tempeh Starter (Rhi:opuas olKo10pinis mold spores): Choose one.
 
5 cc extended spore-powder or meal texture starter
 
I cc spore ;xwder starter
 
2.5 cc meal texture starter
 
56 grams minced fresh tempeh Makes About 800 grams.
 

I Combine winged beans, baking soda, and 1416 cc 16 cupsl water in an 8 to 10 liter cooking pot, bring 
to a bil, and simmer cosered for 20 minutes, then remove from heat and allow to stand at room temperature 
for 16 hours 

2. Pour off excess water in put, then rub beans in pot vigorously between the palms of both hands for 3 
minutes in order to remove hulls 1wedcoaLsl. Add water to pot until it is almost full, gently stir in a circle caus
ing hulls to rise to surface. !hen pour off water and hulls into a colander or strainer. Refill pot with water, stir 

Directo, Nevv-age Foods Study (enCr, P.O. B&. 234, Lazasette, CA 94549 USA or 278-28 Iligni Oiztmi, Nerima

ku. Tokyo 177 Japan. 
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and again pour off .%ater anti hulls Nokk repeat proce,,s (if rubbing beans for I ninute. filling pot and iouring 

off hulls three to fis etimes. or Itl all beans has*e been dehuiled arid at least Q percent of the hulls poured 

heans from colander back into pot. discard hulls. tosing them as compost or li**estok fodderoff Fransfer an. 
3 -1 d t cc i - cup, hot ss*ater and the %inegar or lactic aciLd to drained ,eans in coking pot. Bring 

to a bill ard cooked. unco*ered. at In actse boil for 25 mlinutes 
4 Pou r beanls Into a large colander set i sink. al Ioto drain dr' for -,e,:ra!!ll nttes. tlien ,hake *,el to 

expel as nuch watcr ast orblc Noss transfcr tbeans into a larcer dianeter. -lalos olallder or kocn barn 

hio Ira, 'or tilt, a bakilg tin o r Ira. licd ssih toss*clang,. ,ptead bcans Ilana es*en la cr and allow to stand 

tlLs ha%,C csat!cd to sbnil0kaltLrell their surface isfor 'i to 3)) mininules. ,tarring occasiolmalls . 1111111 
almist !rN No. pat surface of bean lascr wth i(ios*eling r fail Iat t rea oc excess r,,lsture. then transfer 

bean, to' .ath.r wCll s*ahed baking tin or large iing bwr ,or leasc Ii shallow%colanderi vor a finer tex 

tu~ed tcnpch. mrince beans s:th a sterile knife: Sprinkle tcnil.h starter es*nls% MIXansaOr about 2osr i 
, 


a 10n
:r'YP.ute' *I a'ee to distribatt, star:er ccnls %ash hands %%ell . ll*'ey one: of he follo**ing con 

a cleanPoklitihlnc (plastio Bais. Place t**so - b% in,ch plastic /a h ihabsone atop the other on 

!akn,.s oh soft cloth I sing a ,harp nce pick. lcndcr cleati n3il. or fat ,.wang needle 1t0(ei'all 

:zarctcr,. 1'kc holes through bothl th- has an a gid pattern at tlters*a!s of I crni Ssxoon one half the in 
and pat.ui.at Ans in! e-'ach , seal ,iouth *with /pl . or canIdh." fletiae. then place bag ott a flat surfac 

up'r ,'race ,Of b.g %,lhpaint oh hantd To ditriblt beaIs !11a uniform la.er about 2 cill hlk 

Bakint! Pan% or Pit Tins. If usinlg alumlun foul pans or tns, perforate botton of each at ' cm untersals 

as described atsc SpKoon Inoculated bealls to a depth oif about 2 c.mn into I or 2 %%ell,,ashed pants or tins: 

1',sel surface Of t ' an alld pack firinl,. Ihlen coser each contaitcr ssi Ith a shee t Of aLuI Il[nL fiIl to present 

drN ig an .! contaninuanon). iarforated at I ci intcrsals 

5 Pl.1-e tcmilah containers on a rack in rIlincubator oir other ssaiai place and incubate at 30" to 31OC 

for 2" to 3d hours or In'r, al chiates. ,.t air temnp rature for .10 to 4S hour, (heck tenperature 'cca. 
loaard end of incubation. examinesuonall. esp'ciall. toward end of incubation %%lienatt1.s rise suddcnl, 

terllixh qual, 

Nund into a firm. compact cake b%a dense. uniform. M te n. celiurn which(;tod Tempeh. Beans are 
should pacrmcahe heetire cake I bread ans or alutniuuan foal containers. bvcans are bareli "iible under a 

cottons, coker Teanpeh has' a pleasant, clean. subl sweet or mushrooms. aroma. The entire cake can be lifted 

up as a single coheslse cake and thiit.l, sliced peccs should hold together ssel %itheut crumbling. Tempeh 

with gras m celium or black stporulation near pit holes or edges has bcen incubated a little too long but is fine 
l-ow ido not scrape orithout 

cut off the moldi If not used anunedaatel. . atshould N refrigerated. froen, or stored in acool place. Crumbly 

be steamed for 20 minutes then pureed to make dressings or fried fur 

if the aronta asfresh %% tratonL arnmotlia olor Cook goond temnpeh as described 

ternpeh has tig a s,eak !nicelIn ma. 

condiment, 
by a sparse.. thite m.celium. Thinly slicedImmature Tempeh. Beans are bound together only hxoel, 

Incubate longer, unless it has gone more than 8 hours past the recommended time. inpieces crumble easil. 
which ca.w, discard 

alcohol, indicating theInedible Tempeh. lkans are foul or rotten stelling like strong ammonia or 

undesirable bacteria due tat exces, moisture or oerheating. Tempehi cake is wet. slimy.development of 
mush.,. air stick, with a callapsed structure that is limp hen bent Color is tan to brossra. Mold grows in 

sparse patchLs air there ia. beNsmall coloics, f alien micrao)rganasms different it coor air form from the 

predominant whitle mold. Discard bad portions alid try, again. 

To serve tempeh: cut cake into thin (5 nm thacki slices, dip into a solution of salt ,ater il 18 cc water6. 
and 10cc salti, and deepfrN until crisp and golden brown. Delicious as asor topped with ketchup, soy sauce. 

sauce. etc. If desired, add I close aif crushed garlic and 2 5 cc coriander to the salt waterWorcLstershire 
above. 

Troubleshooting. If our tempeh did not turn out prape-rly. find the problem and correct atnext time; 

Cakes ma% hase been too rear heat source in incubator, irtcubator temperature may°Tempeh is too -et. 
not have been drained andhave been too high, environmental humidity may have been tog) high. beans may 

dri, sufficiently before packaging. perforations may have been too) small or too far apart, or the culture may 

have been mixed with unclean riensils. 
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*Mold issparme and does not bind beans tightly. Your starter may hb..e lst its potency; increase amount 
of old starter b) 50 percent, incubate longer, or order new starter ant ,eep it well sealed wizh a dessicant in a 
refrigerator. 

°Tempeh contrins b1ack spots or patches. This sporulation occurs when the tempeh mold receives too 
much oxygen or is incubated for too long or at too high a temperature. 

*Tempeh smells strongly of rummonia. The tcmpeh got too hot or was incubated too !ong. See also 
reasons for tempeh becoming too wet. 

"No!d grew abundantly in some p#zces but spaisely in others. The sparse places may have been too near 
the heat source or lacked proper aeration. Or the starter may not have been mixed uniformly with the beans. 

HOMEMADE WINGED DEAN TOFU 

This low cost. versatie pressed curd should be ready to serve 40 to 50 minutes after you start work. In 
tropical climates itwill keep for I to 2 days. Refrigerated in water :hat ischanged daily, it will stay fresh for 5 
to 7 days. TIe tofu yield from winged beans isonly about 50 to 60 percent that from soybeans. The resulting
,ofu has relatively little cohesiveness and a rather beany, bitter flavor, which can be partially masked by deep
frying Illustrated details of the process for making tofu and soymilk plus 500 recipes are given in 7ie Book of 
Tofu IS7.95. Nigari is maLde from clean seawater from which most of the table salt INaCII and water have 
been removed. Both are available from the New-age Foods Study Center. 

Makes 450-550 gms 
350 cc t cups) dry winged beans, washed, soaked in excess warm water for 2 days. rimsed, and drained 
tor crack beans lightly in a blender or mill to enhance hydration, then soak for 12 to 16 hours) 
3775 cc water (approximately)
 
Coagulant: 2.5 cc natural nigari, magnesium chloride (refined nigari). chloride. Epsom salts (magnesium

sulfate) cr calcium sulfate; or 15 cc lemon juice or vinegar, or 350 cc seawater.
 
I. Run 1770 cc 17 i:cups) hot water into a 6 to 8 liter cooking pot and 1416 cc (6cups) hot water into a 

saucepan or teapot: cover both and bring to aboil over high heat. Meanwhile place adeep. 6 to 10 liter "press
ing pot" in sink and .et a large colander into mouth of pot. Line colander with a moistened coarse weave sack 
or dishcloth. Line a 1900 cc-strainer or perforated settling box with moistened cheesecloth or a thin 
dishtowel. 

2. Divide drained beans into 2 equal portions. Combined I portion in a blender with 235 cc tap water 
then 235 cc boiling water from the saucepan (or 470 cc hottest tap water, about 751C); cover and puree at 
high speed for 2 minutes. or until very smooth. Add puree to water boiling in pot. Puree remaining beamt 
with 470 cc water in the same way and add to pot. Rinse out blender with 60 cc hot water to retrieve an, 
puree and add to pot: fill blender with cold water to soak. (If using a food mill or meat grinder, grind beans 
without adding water, but increase water in cooking pot to 2714 cc (I I V2 cups). 

3. Stirring constantly, bring contents of pot just to a boil. then pour into cloth-lined colander or sack. 
Gather corners of cloth or sack and twist closed. Using a glass jar or potato masher, press sack repeatedly
againt bottom of colander to extract as much milk as possible. Open mouth of sack wide in colander, stir 
so!ids tokaral briefly, then measure out 700 cc 13 cups) boiling water from the saucepan and over okara. Stir 
again, twist closed sack, and again press repeatedly with jar to extract any remaining milk. Pour milk into 
cooking pot- reserve okara for use in cooking, or as a livestock fodder or compost.

4. Bring milk to aboil over high heat, stirring bottom o"pot frequently, then reduce heat to medium and 
simmer for 5 to 7 minutes. During simmering, measure coagulant into adry 236 cc (I -cup)measuring cup and 
set aside. 

5. Remove pot from burner. Add water to coagulant in measuring cup lunless using sea water) until 
total volume equals 236 cc: stir until coagulant dissolves. Using a wooden spoon or spatula, stir milk back and 
forth vigorously 5 or 6 times and. while stirring, pour in one-third of coagulant solution. Stir 5 to 6 times 
more, making sure to reach bottom and sides of pot. Now stop spoon upright in milk and wait until liquid
movement ceases. lift out spoon. Sprinkle another one-third of the coagulant solution over surface of milk. 
cover po, and wait 2 to 3 minutes while curds form slowly - from the bottom up. Use this time to wash 
utensils, first in cold water. 
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6. Stir remaining one third of coagulant solution. L'ncoer pot and, while sery slowly stirring upper 

I -cm thick laer of curdling milk. sprinkle coagulant solution a little at a time o,.er milky areas, 11f milk has 

complctely curdled, do not add more coagulant: proceed co step 7 1('oer px)t and wait 3 minutes iWait I) 

,tir surface la.er again for 20 to 30 seconds.minutes if using Lp;ormi salts or calcium sulfate Unco ,er and 
tree any milk that may be trapthen gentli%, push spatula do%%n edge of pot to the Iottom in sceral places to 

curds: stir again until milky liquid curdies I arge dehcate curds ,hould now be floating like whiteped elo' 
clouds in the pile .ellow hey 

one fourth of the Original amount of c.agulant in 8') cc waterIlf any uncurdied milk prrsist, diss4le 

and sprinkle o er the uncurdled pxortions, stir gentl. until curdled i 

7. 	Place cooking pot il sink next to ,ettlng contairer (jentl1 ,-res a fine mesh strainer partially into 

held Out Ladle all %hey Out of strainer andcurds and %%heyso that sshey collect,, in ,trainer ald curds are 
to sides of container Repeat until m'¢ost whe% Is oer cheesecloth in settling container so c!oth clings,smoothl. 

remoed from curds, then set strainer aside 
er at a time.8 Now, gentl% la:!l fragile curds and aln remaining %,,he. into settling container one la, 

,eta (0(1 to 1200 gram ".eight on id to prts,Fold edges of cloth neatls cser curds, place lid atolp cloth. and 
ue a 2200 gran %%eightfor 20 minutes Itofu for 15 minutes i[-or firm wfu. 

sink sith cold water Remoe '%seight and lid, and sub-merge tofu filled container9 Fill a large hasim or 
in %Aater Slowly in%ert then lift out container, leaing cloth %% tofu in "?ater. ( iently unw,rap tofurapped 

is-e into halcs. Lease tofu in %satcrfor 3 to 5 ninutes. until firm. Then. usunderwater then cut cake cross 
ing a small plate for support. lift out tofu cakes and drain -riefl.% 

I1. rTo scre. cut into cubes or thin slices and de.p frN i 1i75 "oil for 3minutes. or until golden brown. 

.our fasorite reciltos Keep unusel portionsSer%,: :n;pped %,itha sprinkling of s sauce or use like iat in 

refrigerated. 
pri ipe r . find tile probaln and correct it next fiitle.Troubleshooting. If iou r tofti did not turn out 

"Low %ield. Beans are too old or not thorough1 ,vked. puree %%as ground too coarcl, preksing sack 

wease is too tight: coagulant ,%as added iniprorprl%. probably too much or too quickl.. 

"Small curds or crumbl) tofu texture. Too much coagulant ';,as added too fast causing curds to form 

quickly: curds were stirred or ladled too roughly 
to) much before coagulant was added.*Coagulant Aas insufficient: Milk was alioed to cOOl 

HOMEMADE WINGEI) BEAN MILK 

fin this milk to be palatable on!,en after the time com irlng operations o dchulling the so, beans,. we 

ly if it is heaily fla,,ored to ma ',ed the )?an', hitter. bean. flavor. 

354 cc I :cuplip,, di ,.. , lgci -Lns 
Makes 1770 cc2832 cc 12 cupsi ' ater. appioximatel. 

In advance: Lightly crack the seeccoat of each bean by using a blender ipush the buttoi briefly about 20 

10 hours in plenty of water, changing the water several
times) or bet.,een hoo cy set millstones Soak for 

times during the process. Then rubbing the beans between the palms of both hands. dehull arid ,1oat off the 

hulls Isce tempeh. step 21 
, cups) watr in the cooking pot initally:Proceed as for homemade tofu except iI i heat only 590 cc 12 

12) rinc okara with onl 472 cc 12 cups boiling water Stop near the end of step 4 after mil has been sirn. 

If desired, add to the 1770 cc 171 : cupsi milk. one cofthe follov,ing flavoring combina.mered for 7 minutes 

tions:
 

or natural sugar. I 2 cc anilla extract, and a pinch of salt. 	mixHlone.-Vanilla. Add 37 to 60 cc ;honey 
or puree well 

*Rich and Creams, To any of the flavoring combinatiors aNboe or below, add 30 to 45 cc segetable oil: 

puree at high speed until %%elldispfr'ed [-or extra th!ckn-,.. add 1 2 cc granular lecithin. 

"Carob-Hone.. Add 60 cc honey or natural sugar. a pinch of salt and, if desired. I 2 cc ',anilla extract. 

I to 16 .c carob (or cocoal powder. which has first been creamed in a little of
After milk has cooled. whip i 
the cold milk. 

"Mall. Mocha. or Coffee. Add 30 to 45 cc granular malt, mocha, or coffee to the Honey-Vanilla above. 
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HOMEMADE RED WINGED BEAN MISO 

475 cc 12 cupsi 'r,' winged beans
 
945 cc (4cupsi water
 

35 cc salt 
15 cc mature miso, unpasteurized and preservative free (optional) 
475 cc firm granular rice koji molded rice Makes 1650 grams. 

Precrack, soak. and dehull "inged beans as described at Winged Bean MNik, above. Combine beans with 945 
cc water in a pressure cooker. bring to full pressure 01., pounds), reduce heat to low. and simmer for 30 
minutes. Remove from heat anid allow t:) stand fo; 15 Minutes, while pressure returns to normal. Open 
cooker, pour beans into a colander set over a pot. and allow to drain for 3 to 5 minutes. Return beans to 
cooker and. using a pestle or potato nasher, mash beans urnii only about onte fourth remain v%,hole. Allow to 
cool to slightly above xody temperature (43- 0(;. 

In a 6 to 8 liter pot, combine 128 cc salt arnJ. if desired, the mature miso; mix well. Then slowly stir in 
355 cc of the so ban cookinig liquid. Finally add keji and rnash:d soybeans, mixing to even consistency. 

Wash and dr, a 2 to4 liter %,idc-moutbcd crth,.n ,aie. gla-s, or plasuic crock. Sprinkle 2.5 cc salt over its 
bottom, then sxxn in miso mixture and pcck firmly: smooth surface and sprinle on 5 cc salt. Cover surface 
with a double laer of undyed cloth, butcher paper or platic wrap. top with a pressing lid (a flat plate or 
wooden disc), and then with a 2.5-kg %,eight.Cover entire mouth of container with pape:r and tie closed to 
keep out dust. Place in a cool location and allow, to age for at least 6 months. 

When miso is ready. scrape off and discard any ;harmlessi mcid on surface. Remove several weeks sup
ply and store in kitchen (or refrigeratel. Retcover crock and store in a cool place. Far 400 miso recipes, see 
The Bok of Miso. available from the new-age Food, Study Center 1S6.95). 

HOMEMADE WINGED BEAN SPROUTS 

I to I , cups dry winged beans (Makes 3 TO 6 cps) 

Prepare a sprouter by making small holes in the bottom of a 10 to 12 inch.deep plastic "ontainer, milk carton, 
or coffee can. Pour in beans to a depth of at least 2 inches, then place sprouter in a slightly larger pot and fill 
with water to more than cover the beans. Cover pot and allow beans to soak for 12 hours. Lift out sprouter 
and drain beans being careful not to mix or agitate them. Cover sprouter and plac: in a dark place at about 
22°C. Rinse beans 3 to 4 times daily by sprinkling with water, again taking care not to mix them. Repeat for 
5 days, or until sprouts are 2 to 4 cm long. Transfer sprouts to a large pot and rinse with plenty of water, pour 
off loose hulls and remove unsproutd beans. Parboil for 6 minutes then wrve in salads or sautted vegetable 
preparations. 



The Winged Bean in Livestock Feeds with Particular
 
Reference to the U.K. and E.E.C.
 

L. G. Chubb' 

of which soyabeanThe most important sources of protein Incompound animnl feeding siufls are the oilseed residues 

meal is the moa important and the one dominating the world market. As the norld population grows, so does the demand 
sources of

for high qualit) protein for human consumption. This in turn nill require increased amounts of existing and new 

protein. 
Compound feed prodLction in the F.F-C. in1976 nas approximately 64 million tonnts, of with 14 million tonnes 

soya. In zdMtion, eight,#percent
(221} wvs ma2de up of oi!ca'c,mra s.Setenty percvrnt of the Later (10 mi1lion toanns)na 

of the E.F-C.'s requirements mrul be imported from Third World Countrits end derand is expected to increaee over the 

rnxt 10 i ,rs. 
The ning-ed bean, a high )itld.ng eidi!e l-gume of rood proteln q~it).oI equd to tohni of So.aprotein, appe-rs to 

ock fzeds, eecisel pigs and poltry. The oil. 
be potrtli.fly rttractite a3 =n addtionil znd vzaLze souce for fnn lives 

5Uke other Imgetele oils, has a hNgO content of the pOl)"uitred ea..ftk Lity .ciZd! ich jreaL lzlulbe inznjm:i 
ir tors cd h.emagtoxic factors namel) trin

nutrilion. On the other hand, two imponr-mt grou;3 of ereogr oo 
of oth lergu s they rre d troyed b)heling.tjun=ins are present, bta zs in the c-,.e 

inged bean protein in the E.EC. nill dztnd On its price relative to other Andlaz!e protein
The Iz-rc-%ca!e use of 

.Lo aef;ts. (=:lza d zrd blo!ogic:i data indicate that it could 
sourcs rnd in partlcdzr on the levels of lislne =J sul;hur 

z!..so z;pear o potentliz1) u.ful in;rediercts for 
be a scrious competitor of so) aben -el. The erid tcuhrs, pos anrd h 

ruminant feeds, providing both protein znd c-ential (11ner. 

With increasing restrici'e legizdion in the F.E.C., es;tcia.ly k n the po*int oi %iewof und.;si"mb!e non-nwtrirt fac. 

sources.tom, the winged bean is at no disadvrntage con';zred to othEr ve"ctttte protein 

INTRODUCTION 

There are available worldwide many sources of protein supplements suitable for the feeding of farm 

livestock, and the main purpose of this paper is to examine critically the suitability of a tropical legume, the 

winged bean lPsophocarpuLs tetragonolobus(L) DO as an additional protein source for animal feeding 

During the last twenty years, the standard of living has increased in many parts of the world, especially 

in the U.S.A., Europe and Japan. On the other hand, there are still many countries in Africa and Asia where 

food shortages and widespread malnutrition still exist, and in the long term. these will only be alleviated by in

creasing livestok production in these regions. Standard of living considered in this context thus implies an in

creased supply of meat, milk and eggs. To produce these high quality nutritional products requires more in

tensive animal production systems, but these will only succeed if there is a well organized animal feed in

dustry. However, the latter is critically dependent on the availability, at the right price, of protein sup

sources such as cereals, cereal by-products, fats. 
plements which can be balanced with various energy 

together with other miscellaneous feeding stuffs. vitamins and minerals to provide balanced nutritional diets 

for livestock. 
Many attempts have been made to introduce new protein sources, and recent studies on the composition 

Nat. Acad. Sci. 1975) suggest that the time is now appropriate for 
and nutritional value of the winged bean 

its commercial exploitation. Scientific evidence would indicate it could be a serious competitor of sources of 

vegetable protein such as soyabean. groundnut. rapeseed, cotton seed meals, and many others. 

WORLD LIVESTOCK PRODUCI1ON AND FEED PRODUCTION 

The potential for growth in farm animal production is well illustrated by the fact that the per capita in

takc of animal protein is only 5 to 10 grams per day in the poorest countries, compared to 75 grams per head 

IResearch Controter Spillers hmited. Kent Nutritlonrd Centre and Pet Care Unit, Suffolk CB8 8QU. England. 

http:es;tcia.ly
http:q~it).oI
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in the populations of developed countries. These figures correlate very closely in terms of productivity per 
head of stock (Table I). Nestel (1975) has also poirned out that in less developed countries, population growth 
between 1961163. 1969171 has outstripped the growth of animal production in terms of heef/vealimutton and 
lamb and milk, and only in the case of pork and poultry has production kept pace with the growth rate of the 
human population. 

Table I. Regional production of some livestock products per head of animal population. 

Kg/product/vld of livestock production 
fit- ;YeaJ Mia m/Lamb Pork 

U S AiC2rnada 
Latin America 
Africa 
Near East 
Far East 

93 
36 
15 
17 
4 

11 
3 
3 
4 
4 

98 
16 
29 
12 
24 

SoLrce F.AO. Product-on Ywook. 

Turning now to the world production of proteins suitable for animal feeding, Table 2 shows the recent 
trend and it can clearly be seen how soyabean has steadily increased compared with other sources. Table 3 
shows in more detail a comparison of soyabean meal with other individual oilseed meals and fish meal. 

T.ble 2. World prodction of oiseed mezh (000 M.T.) 

Production U.S.A. Foreign World So)Zbe.a Other 

1973 
1974 
1975 
1976 
1977 Iforecas,) 
1978 (forecast) 

28.50 
34.05 
27.11 
33.60 
28.03 
34.81 

29.02 
34.47 
36.20 
38.59 
38.17 
40.78 

57.52 
68.52 
63.31 
72.19 
66.20 
75.59 

33.30 
42.4 
37.36 
45.65 
40.57 
48.64 

24.22 
26.36 
25.95 
26.54 
25.63 
29.95 

Soa:r. Foreign AgricIttre U.S.D.A. Aug-= 1977 

Ti!e 3. World production of oil-red mu.l rnd rM medJ (CM M.TJ 

1975 1976 Fare=s 1977 

So)abean 
Groundnut 
Cottonscd 
Rapeseed 
Linseed 
Sunflower 
Sesame 
Palm Kernil 
Fish Meal 

Total 

38000 
4170 
9620 
4180 
1285 
3855 
1550 
675 

4045 
67380 

46190 
4880 
7950 
4505 
1395 
3475 
1625 
680 

4450 
75150 

41275 
4695 
8825 
4070 
1235 
3625 
1505 
705 

4375 
71310 

Sovrce: FAO - lntergovnuezam groaps on olseeds. 
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m the I. F[.C. tUotinluitY of Nmej. sthosExamination of the statistics of the comoxund feed industry 

that total prtluction btN, een 1970 and 1976 has steadll% increased almost ccr%scar as follokss 47 8 i0971, 

49 11971! 52. 1972), 55 41J731. 57.8 09741. 5X I I197 i and (4 million metric tons 1197hi In the case of 

thc 1976 figures, the total %%as made tip of approximatcl% 32 million tonines cereals. 10 million tonnes ()il 

il, S million tonles of cereal driatis,,. -" million toins of lincral, 	 imn,cake, anid ieal, fish meat 

and o million totne of inior ra , , iaterials Ilossesr. the proluction of mlcaIk!cakes froin (omunintt 

gro.nr etICCS a rclatsicl Small prccntagc of the total reiiircment In tn llls of IndI\Idual prodtctSeed onl) 
of pouir% feed. 21 2 million torn, (If plg fcCd and 1717 2 million toringroups. the total for 1975 ,crc 

rrillion tonnes of cattle feed. 
" hu,, the Communit% is%er. dcczndcnt on thc international market v.ti SO1perccnt of it', supplie co 

1Iv from Third World countries (o'nsc1qLIetl . thle 0colim1ltnit% tppliesinininiil dit for all il cds aild iits. 
S500\. ( )n a koTIJthe value of wich iscurrentl1% %.orthapproxinutel. ' 3(l0M and for ol,,cCd ineat cike, S I 

and I: I! . basis otlrmal protein demand I Still C\X:ctcd !o icrtaSe in I9'78 \s far a, the I-I ( i, concern 

ed. the main reason for ti,, trend is the (omion \ricultural 'olict(C -\ P i M nch iaintains rclatis l. 

grairm compiared to sorld market pricc leels, 	(on,cqncntl% . oilhigh prices for domc,,ticIll% proJuced 
c'kc,'lnel , also make I significant coiltrihttiioi to ti total ciergs content of the mied ecds. as sscll as ,itall 

protein 
Tablc 4 shioss, rass malltcrial tdg Ill I oif the ( 'ontnitnit s major protdLcers It I, interestIig to tnOte 

that imuch higher le'els of So called "'creal substitutcs" such is ca,, asa. molases,. fats aid oils and oil 
As litteCtL out abuC, althoughcakc,.'rncls in ( iermans. france and the Netherlands cirnmared to theit.K 

oil cake, arid Seed for crushing are nuiil%imnpoirted to .oscr protcin requireniNs. th, are a valuablc source 

of dtitiar\ cncrg., and a,, long as internal cereal prices are itiaittained at high lecls. Imports of "grain 

sourc of foreign echange to deceloping and othersubstitute'" and Protein source,, %ill represent a ,alu:lblc 
Third World Countries producing these tmtaterials 

table 4. Rat. marial,, ustd in animal [ctds in Furopt 4urini 1974 75 (0t) .M. I.) 

(erman. France hlt% Netll.rland _gIlum U.K. 

crat, 4238 544() 3.49 5 131l1i 2142 

illing hs rriducts 13210 I126 4o", N34 688 975
 

- s5 448 	 390 1504(a,,.a % 
Mola"s, 270 305 x5 	 4

17I8- 120 230 71, 

2173 I Ii 255t I056 949 
Oil & I at 
0il catk-x Ina is 	 3050 

99 525 
1 ish & nieat meals 32(1 	 215 127 141 


370 95 2801 82 
[)nrd forage 	 261 


22) 402 195 34t, 58 17
[Iir, rrlduc1t 

475 2,7 t,49 1469 257
_394Mi cl.anie.us, 

10)1 Al, 	 10,63 l)(,78 353 IUt)5(1 51)25 9585 

NEW FEED INGREDIENTS: AN F('ONOMI( F\ AI..ATION 

The prxluction of co'ntitoind teedings stuff, I,,is .!a% gocrticd b a single objectmse: to promide as 

economically as rsble a dict meeting the nutritionll requirements of particular farm animals. lk-cqu,, of 

the big advances in ntritional kno% ledge %jhich has Ken m.adc ,%cr ilte last thirt scars. it Is no,w suitable 

for the different cldas,,cs of isc,,tok, front a ssidc ranyec of iatera I, ti iicet specified requirements of anuno 

acids. cncrg . minerals arid stamnmns. rather than npulatitng s-cific anlimnl,, of a limited number of 

materials It is lls abihl toi s idc ranrg ras hch has, gisCntercl:e a ol naiitcrials %% the comrInL:nd fccd 
to thicr narket price and determining thevinmfdcturcr niuch inrc f xibilit% for usting macrials atcordin 

chealest conbination In addition to price. iso othcr iip-roratir t factors hasc to be taken into consideration. 

namiell. the nutritional connfoIsition of ifIdJ: ltdul ingrctients and the prC'itLCe of 's) called "on-nltritse" 

substances The cheapest combilnation ISthen determed h a "incir programming tCChlniquC" uimg the 
cornputer. 

http:cl.anie.us
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The degree of flexibihi,. hoe,,er. in necting the nutritional re(uirenien., of cattle. lig- ard pouiltr is 
different. This is %%ellillu,,trated lit the ca c.of dair%and beef cattle. A here because of their abihit to cop v. ith 
relatiel. fibrous materials., and the fact that their d.ietar requirements hae nt kN._en dteftlIetd IIh the "alme 
degree o precision as those for pigs and poultrs. a %ider range of ingredients can b used In contrast. feeds 
for pie.s and poultr%nla%1- mtiL more chislsv- defined in ternis of tNlth nutritional and other rCquirentrits of 
the ensironment Ti t, to the flexibt-ilt. in formulation aId rel% to a much greater extent onSenCdIs reduce 

fe%%er ingredients of high nutritional saluic This trend is likel. to cottirtlte bc.ause of ancreasine intensifica 
non11 terms of vro,,mh rate a.nd feed conlersion efficien,,%arid tile need for high performlanrce iii 

The feed manufacturcr I, thu. faced v- ith i coniple, of differcnt frctluirtls changing situations. tile most 
il portant of which are inthi idual tigredcnt cort. product ,.ciffcat lol,. patterns of product deland, profit 
margins, purchasing strategie, and insrentor, l'e .\ recetit parr I,%,Harri, I ie7dilusss in detail some 
of the problens of formulating diets for ainals. using tile comiputer 

The reliabilit of an diet fornmu!a dcp.',d, primaril. oil,'irate iltorniation ottthe Ctrtltp)hitiot of die. 
ferent ingredicnts ITa' tie International Netsork of -c d Infornimoti. ('enter,, iIN i. Iorgariiies the 
description., wlCCtiot ald Nutttitaing of data ol feed contrxiton and rcl.:CL topic" arid [.-.O. acts as the 
secretarimt -iv I Ilnfornation i, also needed on certain digestibilit coefficients such as protein antino acidl 
and etire Recent resarch has alsio shosri quite clearls that apparent digestblit coefficients of sarious 
dietar) nutrients changc ssJill clanges iln diet lomfthon TItus. all% ness ingredient must lt o1% tthbsub
jet'ted Ito repl.ated analse, of different samiplcs. but alo feeding digestib:lit. trilak, before it is accepted as a 
siitahlc ingrcuint for ilultlsion in COIml)tIJld feeds Ila ing tnde.rgolte all these tests, and despite e, iden'e 
that a pjrticu]lar Mrcient is rutritiorall, satisfactor%, the prc nce of certain non nutritie substances can 
still be a problem 

iNFIC 

Sts. polic%and goio-ds 
( iordin f's 
%Izrvr%'it rminolmo' 

<< 

-: ---- 4: 

ig. I Thc Intcrniion2l %etAork of Ft'd Information (crntr,, tI..F.I.(.) 

Liener 11975) has disus,,ed in detail the s,,dc ariet, of substances s,hich can adversely affect the 
nutritive properties of the protetl Some of these subtances are. lii fact. protein In nature. e.g. trypsinin 
hibitor and haemagglutanis, These are found nainl%in tile ,o, abcan arid other legurlinou,ds sd. The tryp 
sin inhibitors, in particular, are ssidels distributed attong the legunes causing growvth inhibititn in a number 
of animal spcies, The prime p.,siological effect producet b% this t pei of inhibitor ison tile pancreas whlich 
become-s, hert rophic. causing tie secretion of large amounts of the cnirt.:s. trpsin arid ch notr.,psin. 
This cari lead to a loss (of tile tich are present in both ll/null thur amino acids %k iles 

Trpr innhibitir,, are desiro cd bt heat, the treatment corditions being critical. especiall, duration of 
heating. particle si/e arid rmoisture itt order to obtain raxirium destruction lit other group of substatnce. 
the htaeteag-lutiinrts. are present in ios! icgurnes arid cause agglutitnatiti of red blood cell-, The. tof) can be 
extremel? toxic but are dsrocd blhe,,; treatntent The winged bean contai,, NOth factors. but there is no 
reasoni to doubt th1e cart he dcsrocd h tiear rendtritg it nutrmonall, safe. 
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A second group of factors arc the gi.osmides v,hich can he didied into a nuirher if sub groups Te 
most inipolirart are the gitrogn, nhich are found prdomAiri tl) in Ohe ('nwi/'ra fanitl, c g. rapeseed 

itra slca nu/ts I. I hies contaiin thiogJicosido:s or glucsitilates. hich on hdrolosis rclca,c substances 
whh arm goitroenic and growth irlibit'r. [ketosification ihn! c,'s, te bha x ng to inacrt the et 

/srim responsl: for the hdr, b inoist hatl trcatment \nother ghcotsid-"Ai:hh is ptcntall, toxic arc 

thsc % hIch rclease h%.dric. ar.iu ,cid iupon h drol,,,.c g lincr flux Ido. I: tarin. In hcItcoltIaIn Na Ylc It, i 
, 

h,,drolkcd h' the c/Ii hnarara This cri/s me is al'o rap-dl inactisjttd btht.hae!treattinctit Sallins. 

the o-called fo-um Pr1uilir P idC,. alo Wase hiemol tic ai il!s big the proteol tic acngl as wcll a%inhTi 
tlol (if ir .[-lin
 

()iher anim niutrti\c ,',tanc, I,rc,ct rataurall, inclu!c c,tr o,,, hih Ins. caus- pr lhblet and 

l'hIl. clO N!, cs' d ctoed ,.ds.h..h F'.i to I t r"111ti1t1% Tinn .. NOW 0 " hch 01an 

nin, :iialso, ader,cl te
alh.ct alaatiliti. 

h
Vrtuin the fore.oie. ItI,thercforc hI, Itt d h anuit t inresearch is requLired tefore a 

tcCdistituf Callcat trad! illnernatonall in,! is act-ihao i ers lil t tltit;licr, L.,flot t aC 
cct,Ic'dso!1 ti Ih' a:, ol c 'ni:,al inalI ( riuce 1'roin . eie',..r e'xt.iract, cruc !tibrc. h atInd ce rtaitl car 

bohx Irate ftracti'n inr, id c ,en ,ar,,tuch ,trti!te I ir exsatnple'. it c.11t110 lc: asu,,iIrIe'd thIaMtcrude fibr-"e cor 

re'lnd, to the total idtit- carhohsdratc and that NIT (nitroc.en tree extracti is entire. digestible For 

cx lple,. the ar srtie~action, brought int, slt to h; treatment wtih aciJ and then alkai wihch col 
stitute, the crude, fiter !ecrtninarotimteth .t i.l iire TldlgarteniIn!,tble" plltr,
 

It i,thim inix:rra;' thateeis, edt' r trial, ind leasurelnt,, o1 di,.eeiit'ilis sIould be carried out
 
1 his is rart-ularl iilirtn i hgth rr,,ni; iLr.die,,t qulit li nd %tledopCrId
whoC a tironetAr nalnl 

On the tbololerisl lAhlr if .T-hl tino acid, 'cotisiderabls rteduced i riiproper pr,,.sceain' winh ciii hc 
,Ing icg oe-ireatu an!d ,Iraic F ia!lk, the pre-,enco (ofcnudoc-no toxic factr, ha e t-,cenrntioted. 

huti 'Oe ineIrciti iciiiLn stid h I'-tcntali hai/ardous iccaus" the' carr unadtCd LOtJianiinafits such as 

trsitoins. irid in) the case on atirnial derised ucredets. itrosrni0,,nlslts a n wiirohllc 

1li1 ll!,allfied Ill te ao'" criteria. it i,still ncssar\ ho to,,liate couninicali l feeding '.uffs. 

Ihn is irinallcarried Iut b w,hat i,called paraietric linear 1ronitlininc. wiLh is prmcular applica,,r 


tion of liteair pro ranniinlc Ihe most irun ortnt I, 'P\R..\MHiI RI(N( ISIR \N( IN( aa"tec.hniue "hich 

iit,ll1ts- Ihecuint.nltiie and irtWitutioiit relatliOnshilp arolg1 ingrdients1, r:fl thi. nOolcs ar,,ing 
,the price of aparticular iIedient ,hlo the prices if other ingredit are helc constant. Irmom thil,price 

range., the quatitt in the dict that te particular ingredient will No tucd i,de-'tertiiled This geterate,, a 

steplike dcniarid function lor the traced ingredcerit. F ig 2 It can I ,,eeei that tihe histograi gcs OtIL hight', 
price that the ingredit' just eters a raion aid the increase" i u,,age of successioco loss'r pricc, It \ill be 

ntedth'110 PInint ( . aid 1-are b'low srllng price and ari ititeresitoit coUiiCe.';bls the curreit f acadcmic 

Ik 1 hi1s the eCoiIOiiic, aeif a1particular ftcdstuff is quititificd aind ii ctlliat ofits pote,'ntial riarket de 

maind at diffecrnt price eLs i h,.I .. i C the a.iaar the prlc tsitlslt' tiehe blcr I,, ot aind 
stubstitutiblht oir ireientlcl nLirpard kith other, uder cOinisideratiiin ecause tileILIL", igrs of thter 
dient% can chance aihiisi dil. it i,nrc,ssar\ for tit' fccd utiriuflCtUrer to be coia'!il rmert",",g his bit) 
Ing progranine 

Ttus, the pulssitI large scale ue,o)f the bea iii r in Furop. will depend 5c.r much,.ingel,d lic,,tk feed, 

ou the applicationi and results of the cilnputer tcchnique, Outlined aloc ifiw -'r. clearl thatihte shoii 
te feed manufaclturet isable to use iwidc range of raw riaterial , initerchtigeablo \, thc prices, f Indl idual 

ingredlents change. the fortula ftor diffCrent iVpcs (iffced, :tiorc ingrediets .,hich tendill Loittaii of those 

to chea.n the Oiet., and L',of those ingredients %hich tend to incrcase the price. allhOugh the finial fortulla 

%ill depend otltie cosirtaints Nith liaxlninilland iuniuttn. pitt ott certain iiaterials Tile effect of this pro 

ducc, an 'autoitatic feedback" into tie market. thus intuxthucil sorne sabihl in ir'c.s (owan. 1977i 

((OMPARATIVE VI"RIIiFV VA'UE OF SI.FI(1I) IISFE[) 
NI-AIAS AN) TilE WINGEI) BEAN 

the cakes rminirng after extracting oil from oil bearing materials are the major protll sources for the 

cionir Lound feed irdustr \s has Le,,tci te principal ones traded Internatiortallxnoted. are sox a. cottonseed. 
groundnlut. ,sunflo-cr sced. rap.crecd. linseed. copra. ,csatneand palin kernel, together fhc account for about 
951) of the wirld trade i rcslin 11", , 

http:nitroc.en
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AActual Market Price 

Price C 
1/lOOKg _ D 

05 10 20 

Fig. 2. Parirritric cost r~riging for neii fedsuffs. 
Oilseeds w~ere origina~l, cruished prirnaril% for their oil. the cake being regarded Ls a byproduct.

Ifos~ es r. this has in recenit ecars been resersecd. and basare grown and crushed mainly to provide the 
mecal for animral fecds. It al'o ConPIpletel domin:1ate' the 'sori. inarke'. represecnting ai~proximatel% 56% of the 
total %%.orldproduction. foliossed b%co:tonseed 15%4"N. made LIP Of the other sevens ithithe remnainiane 29%r 
%ourfcLsiTable St. 

12bke 5. %%orld pttdution of oilcake. 1973. 

GAroundnut 8 
Sunfloser 6 
R a rxsccd 7 
Linseed 3 
Copra 3 

Vatro KcrnelI 

_101AL 100 

World production Of oileake in 1973 was approxinmately 56 million tonnes and this has grown steadily. 
with F.AQ. projecting a denard for 71.4 million tonnes by 1980. Europe isthe major market. and it s 
estimated that the LIT:C. will import approximatclk 9.5 million nietric tons nf soyabcans and 5.5 nillion 
metric tons of so~abcan me,.al in 1977. i.e, IS million metric tons to rmeet the deniands of its animal feed and 
edible oil industries. 

Although expoirting of oilseeds earns saluable currency, the likel% trend in deseloping countries is 
towards establishing crushing industries. At the <~inic time,. if lisestoeCk enterprikes develop, internal conumnp
tioi oif the eake wsill increase. liowes er. the decision as to whether to :rush or expoirt must depend on the 
relatise finaneial return of using thec oil and mecal internally. 

In recent years the price of ciilcakes. as %%ellas other feed ingredients base increasecd sharpl. aind the 
porssible adsent of another ,ouree of edible oil and mil from the winged bean could make it a significant 
compCtitor of thosec currentl asailable. FA.0. iAgriculture ('ommnodit Projection,, 1970 1980) have fore
cast an increase in the suppl% of oilcakes f~on 45.5 million tointie in 1905 to approxirnatel% 75 million tonntes 
in 1980. and although the annual growsth-rate throughout thc 1960's was of the order of 5%annually, it has 
slowed doss i to approximiately 3.515 in the I970*s. 

Trurning nowk to the nutritional asrp-ci. firstly the fatty acid conip-wition of different extracted ois should 
be compared with that of the Winged Bean ilah!L 6[. 

Compa-red to soya and groundnut oils, thie total am'wunt of oleic plus linoleic acids issomewhat lower in 
the Winged Bean. On the coher hand, it contains a higher le(lif linoleic acid. Hossever. it is, interesting to 
the winged b.-an. On the other hand, it contains a higher level oif lino!Lic acid. However, it is, interesting to 
note the rclatie!%high level of behenic acid which isnot found in the majority of the other oils. 
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bean and the fail, acid compoition of different extracted oilf.
Table 6. Comparion of th- "inged 

Sun, CanadianWinged soybean Cotton Ground-
nut flover RapeseedBean 	 %e-d 

04 14 0 1M r!NINtcl 0 I 	 0 1 3 3 

16 0 ialmmitci 74 	 II4 119 83 f.5 2.9 

- -- 0') - 0.2
16 1 dPalnutolecl 01 

36 I050 1.3 3.1IStearicl 28 
54.9 14,70 31.5

33 9 24.5 29.6IX I i01loi 
45.3 26.2 20.72 20.0I 2 I no!Ici 288 50,3 

7.5 -.....iSX I [.nolnnci 1 4 
...


154 Wa ri arlcl .... 


20 ) 1 rachidc 1.3 04 0.6 2.4 - 0.7
 
-- 114


20 1 (Cadokilc 4.0 0.6 - 
22 0 4khenc 15.9 - - 3.1 - 0.2 

- 11.4
22I llrucio 07 .. 

1.1 - 01
24 ilgnixcrici 3.4 	 - -

In terms of hIestock feeding, howNever, while there is a need for essential fatty acids, namely linoleic. 

of cereals are well supplied with them and especiall. maize. so there ishnolenlc and arachidonic, the majorit. 
can be significantly influenced byseldom a deficiency. On t,- other hand, egg size in x)ultr. for er.arnple. 

their level inthe diet. Ho, eer. the aidition of ,egetable oils as such to the diet of livestock isexpensive and 
itsrole will mostuneconomic. Consequently. should the oil of the winged bear, be extracted commerciall, 


likely be in human nutrition
 

lhe major significance of the oils.ed residues in animial feeds lies in the protein content. ani more imp)r

tantl,, the leelN of individual aminoacids in the particular protein. The figures gien in Tabl"s 7 and 8 have 

bN-Ln taken fror Roberts t19751. although it must be appreciated. there is ,'considerable amount of published 

an.mino acid data which show s large variations due to the countr%of origin. ,ariety and particular analytical 

mett:x. used to determine the individuial amino acids. 

Table 7. Oil and protein content of oiseeds.
 

Oil Content Protein Content
 
INx 6.25)
 

So)a 	 20 38 
20
Cottonseed 20 

Groundnut 49 28 
Sunflow.er 20 23 

Rapcsed 40 20 

linseed 38 24 
50 25Scamc 

Palm Kernel 49 9 
Winged Bean" 16 33 

*Obtained by the author. 

are the first limiting amino-acids. WithFor monogastric animals l.sine or methionine plus cysteinc 

regard to the former. so.a has alwas been the best of the vegetable proteins. followed by groundnut. 

However. the protein of the winged beail Lontains ocr 201,more lysine than is found in soya. and must 

therefore be considered a ,er% ,aluable source of this important amino acid. On the other hand. its protewri is 

somewhat deficient in thc sulphur-containing amino-acids compared to soya. The next limiting amino 1 iW I', 

http:Sunflow.er
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lable 8. F.stnlial amino-acid content of oil,%seb gj16g N). 

CLC 

7= -.. -
-.. 

-" - ' -" - , = 

Sona 6.3 2.9 52 3 55 3 7 2.4 7.4 
( otmnd 4.2 37 50 I t, 35 2.7 6.1 
(roundnut 4.9 2.1 5') I I 42 3 2 25 7.8 
Stnfl cr 3,6 4 7 49 1 44 5 32 21 5.6 
Ra .jX:.C.¢ 44 3 4 4 8 (9 3. 4 1 24 3.8 
1In'ctd 3.3 3.2 49) 5 55 3(, 21 5.4 

2.7 4 2 5 0 I 44 3 3 2.3 7.1 
l'.~:nkcrrti 34 21 5 4 11 4(0 3 1 1.6 6.4 

°° 
%, g'd l-an I 81 I I) 480 7 25k 7.65 4 MI 4 35 2.730 

*tesult% obtained b, author
 
*%MIthionine 0.60 C%,teine 1.21
 

tr%rtophan %ohich ma, he significant in sime circumstances. and in tits respect the winged bean ispoor com
pared to ,c-.Jn,. and linsced. but alin(t as g(xwd as that of s(o.a and groundnut. Hoever. the leucirt level 
compares faourabl%with soya. groundnut and seame. although this amino aci6 is found inrelatiely high 
lewIsin cereals '7 to I lg/16g nitrogen for harley, wheat and mai,e and 15 g for milo. 

In recent cars, there has een a small but increasing trend in using %hole c()ked soatseans as an ingre
0iciit InIhIc,.tock feed,,. but the extracted meal is b%far th,.-,st common form. The latter has an average 
protein conten;t of 46 pcr cent, oil I per cent. I,sine 2.9 per cent and methionine 0.65 per cent. Assuming nost 
of th'c oilof the ,,ingcd bean is rcmoxed b -olo,ert extraction Iresidue in meal ic,s than I per :cent. the pro
tein content in the meal wonuld increase to ;'prOximnatel 39 per cent. Th- Issine lesel %souldbe approximate. 
Is 2') per cent lidcntical .ith that in soyaIN'an mea . shereas the methionine content at 0.23 per cent would 
b sigiifican:ls locr than the 0.6,5 per cent in Aisa. A,,suming the metahoiiabie energ, content of soyabean 
meal to he 22410 kcatikg and that for the %%.inged bean 2300 kcaL'kg icalculated from the formula of Bolton). its 
iopr)rtuinit price for inclusion in sme iest(xk feeds ha, been calculated. It must b,stressed that these are 
baswd on I'K. t'pe formulae with the preailrig price for soabcan meal of 120 ,per tonne (equivalent to 
S228i. 

Value in Level In 
t sterling Feed 
(per ton) %) 

Broikr Starter/Finisher 
feeds 119 8.9 

Low energ) laer feed 120 2 
96 2V 

High energ. laer feed 112 0.1 
Pig feed and s%%aners. and 

gro, ers 120 6 5 

()bviotsl%. these figures will change with the changes in price. availability and forrnulititoln ivtratt1 placed 
on other protein source., but it give%some indication of its value in the i K and u,i!g lllx.tb, pids and 
haulm ir,me plus leafi. the following data was obtained on stmpl-,%ol dried IILt' in 
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Tubers Pods Haulm 

Oil 
(%) 
0.50 

M) 
0.60 

(%) 
1.30 

Crude Protein INx 6.25) 
Crude Fibre 

17.40 
4.15 

7.35 
55.00 

13.85 
78.70 

These results suggest that the dried tubers could also be a useful ingredient i. poultry, pig and cattle feeds, 
although with regard to the first two species. these parts' low protein content compared with seed protein 
would not make it competitie as a protein source. On the other hand. the dried fxls and haulm with much 
higher fibre lesels cenId 1'roe a useful ing.redient in ruminantlhorse feeds, although the ,ery high level in the 
dried haulm %kouldprobhah restrict its value. Summarizing, in terrnm of animal nutrition, the important 
parameters are protei, sential aminoacids and energ, but the eva!uation of different sources of these 
nutrients by the computer to optinlie all nutritional aspects to the satisfaction of the nutritionist on the one 
hand. and the buyer on the other hand, isan on-going dynamic activity. It is. therefore, in this commercial 
climate that the trading and use of the winged bean in Europe wkill hae to operate. 

FEED STANDARDS IN RELATION TO FE.C. LEGISLATION 

Any new raw material which islikely to be traded on an international scale will be subject to the condi
tions normally preailing in commercial contracts between buers and sellers. The former will need to be 
satisfied on description and certain features ,nd specifications which the seller will have to agree are 
reasonable. It isonl, when agreement i- reached on !hese technical yardsticks that a contract can be com
pleted. Twenty ,ears ago contracts were mainly concerned with nutrient features such as crude protein. 
crude fibre, oiland ash. but recently certain impurities, contaminants and the presence of natural toxic 
substances have been included. At the same time. individual countries hase introduced laws which lay down 
specified and quantified features of feed materials which must be complied with. Consequently. buyers in 
these countries have to insist on the inclusion of these features in their specifications which must be written 
into commercial contracts. 

The introduction of this type of legislation has arisen because of concern for the sa,'ety of diets not only 
for farm animals but their edible products for human consumption. In the E.E.C.. t'.eCommission is the 
dominant influence on all animal feed legistation, and over the next 5 to 10 years the industry will be subject 
to detailed laws now being drafted. The main areas of control are as follows: 

Raw Mairials
 
1a) Marketing of straight feeding stuffs 
1b) Undesirable substances 
(c)Pesticide residuts 
(d)Salmonellac 

Manufacturers' Products 
al Marketing of compounds 

fb Additives 
(c) Undesi,'able substances 
fd) Produci, liability 

Under raw materials, the Directive on the -Marketing of Straights- comes into operation in January 1979. It 
lists 128 different ingredients, stipulating the name. description and compulsory declarations required for 
each one. |towever. it does NOT cover raw materials sold to compounders for manufacturing feeds. 

The legislation concerning undesirable substances in raw materials and feeds first came into operation in 
1976 and iscontinually being zrmended. The substances governed by this regulation cover a wide range of 
toxic elements and compoundis and include arsenic, lead, flourine, aflatoxin BI.hydrocyanic acid. gossypol. 
theobromine. mustard oils etc. Maximum levels are stated and feed manufacturers have to comply with them 
in the products they manufacture, although some limits of variation above the maxima are permitted. 

A draft Directive has recently been published on pesticide residues fixing maximum permitted levels on 
and in product-; intended for animal f eding. However. these proposed maxima are not expected to have any 
dramatic effect on feed formulation policies. 
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A major piec, of new legislation is the Marketing Directive. which includes more extensie labelling re
quireinents and a drastic ievision of the form%of declaration and tolerances. It als p.xrmits the open declara
tion of feed fern:.:lae or ingredients on labels. 

A, raw naterial, account for about 80 per cent of feed manufacturing costs, some of this legislation is 
likel. to hinder a manufacturer's flexibilit, to use itable materials. In addition, tle, could hae quite a 
inmificant impact on the suppl, and pricing of feeds. In the cast of the wkinged bean. there dos not appear to 

be .:n.% from the iort of ,icw of the non nutrient features listed inthe "Und'irable Substances'"pmohl:n 
I)irct ise On the other hand, as the demands for the safet. and qualit, of fox for human consumption 
become .ncrca,,igl,, tudies, on pltCrntilll, haiardous contami'.ants of natural feed ingredients willstrinrcnt, 
also increase ('o,CeIUCInl '%.somc new%material, currentl. being ,ed riia become unacceptable, and this 
could lead to an increase in the aiuc of those ingredwents %%iich do not ha%e this problem. In this respect, the 
ssimncd be.an ,,.%ellplaced. but there is no doubt that the inlpact of this t~pe of legislation on the feed in. 
duiNr through its effect on forniulatioii polLIS could be increasingl. restrictive. thus ultimatel, inflating the 
prLce of the end product 
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Potential Markets for Winged Bean Oil
 
Particularly in Western Europe
 

D)1 I )DI, 

Word fond shortage continus nece sitating Iong Irm dt elopment of isd industries in developing couuries. Eve In
creasing energy costs makes inevitable an increae of prite in prrain during the next 6years. While pretioin dependence 
on U.S. sova oil has been I-,-ned by ra~id grroth in Mala.iian palm oil induvtry. products such as wtingt-d bean oil can 
make similar impact and vvill be competitite on any pretnt day coting metthod& against %.oiaoil. 

Sovabein requirets hea entig inputs and rjrot iu% u;htrra%oinged bean incre.uen nitrogen content offtiiter, 
soil and produces tuber v.ith signiicant protein content. thus gising plant hizhier conmrrcial sa!Le than so.a. 

Europe continues to be th- notld', Mrajtr in:jorler of segetable oils. Plans m.st be laid early to market the proditlion 
of ninged bean and its product, niftin Europe. despizc thteapparent attraction of easy marktt in Asia. 

INTRODICITION: WOI.D FOOD PRODU(TION 

Vegetable oilseeds and oils form fvrt of world fox production and cannot be censidered without some 
reference to food production as a ,holc. In 1970. the latest date for which figures, are available. FAO 
estimates overall food production to have ri:.en by 39%. This is a,atisfactor., firure in comparison with a 
population growth of 1.9% Moreover. much of thi, food increase occurred in the Far Fast. and may well 
have been at least equalled in 1977. so that it may be felt that some sort of saturation point in food production 
may no,, have been reached because by the end of 1977. vorld food stocks are probably at their highest levels 
for 5 years. But these bald figures ignore the sevcre dirproporotn between the natior.s pxrsessing good food 
production and stocks, and those nations whose dietary energy supplies are still substantially below their 

nutritional requirements. The FAO has calculated that as much as 1.300 million people are involved in this 
deficiency and the distress is shared almost equally tetween the Far [East and Africa. The problem, therefore. 
is not what food can be further absorbed, or economically stored in the rich produce.r nations, such as the 
U.S.A. and Canada. but at -..hat price the deprived people can be bettr fed. 

It may even be true that stocks are at record levels precisely because the most seriously affected CMSA) 
nations cannot afford even the basic necessities of life. Moreover. the px)pulation growth in the under
develo;pcz countries is much faster than in medium developed and developed nations so that the annual 
growth of foid production per capita in the developed nations is four times as great. This is why the poorer 
countries have increasingly imported food from the richer countries. This is to some extent related to the 
scale on which agricultural land per inhabitant is available to the two groups of territories. 

Some years ago, the FAO established figures which shows this comparison of opportunities: 

Arable Land Permanent Grass
 
More developed regions 686 1.319
 
Less developed regions 741 1.536 million hectares
 

[he USSR and Eastern Europe are considered as belonging to the more developed regions, while 
Mainland China is covered unler the figures for less developed regions. Roughly speaking, since the value of 
permanent grass is much smaller than that of arable land. these figures mean that the poorer countries have 
up to now had about 10% more effective food producing territory than that available to richer rations. 

But this greater food availability has to be set against population growth in the 45 MSA nations where 
by the year 2000 the population of these nations is likely to outstrip that of the medium devek,,d and 
developed nations by four times. 

'Managing Editor of Commodity Anahlvs Trading I1mited. Aondon. 
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olcrciinic b\ the reniotal oif tile ecoinlintc imbalance between the developed and developing countries. This 
ma, aid reg olnll etselopfuIenl otf liestx IVs of CriOp" 

P(IO.'II(AI. AND E(ONOMIC (ONI)ITIONS 
FN(')R:(,I NGiI'I D)E I.OI)PMFNI OF TIHE WINGEI) BEAN 

.%fall\ dethelopilti ciuntric , ir actisc el\ipaning their (INl' alid their financial resources at a faster 
rate thatite comenonal(l decrlbCid "rich'" des Clopd countri.s, and this eems to mile another reason why. 
igniring the eicotragernent of 'N("I AD. FAO) and other agencies,. a 1-roItict such as the winged bean 
Might ;,cl be, l pro', oicltd tider the sti]ilMs of norinal market itechanimsl. 

successful de,.lopimv countrics. e g Mala,sia. Niceria. Thaiand. l;i,,a pcific role. preciselx becausec 
the now"hsC te .Lnoll: reourLce, within their () i borders,. the (prmtionf,eto0 filnanMc r(titn . sucLs of 
protein such as the sirngcd ban at cosvt M.tch compare favorablk %ith tli(rc of the deheloied nations. 

c use cuch !,) tile rnaclntih ilcrx IrgxIsCl table Inl highlx pai .1nd industrializeds trrtic, notncc anegde 
c-)tiutrics Ihis lead. i'. t()onsider the hIItorx (f international destelopment lsistlLce and foxol aid by 

i.a.cii te]li i1inrtlctlNations' an,,d increasing use of ceergx nuxern intensile farming 
Likitni i hrrai picture, total dsclorpmtent assistatnce in 19Th fell bclow. the estinmatcd needs calculated 

hI M at ( oniference. Allh, tg for the increaed price (if mnufactured gxls. as cor-A-.) the \%.oddl IO< 
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rected under the tractor index-, the shortfall in funds was around USS8,000 Million in 1975. as estimated by 

FAO. With the costs if energy continuing to rise certainly into the mid 1980's. the richer nations will have 

less to give, and the receiver nations more need for assistance. The result will be a bkx:k in the already slow 

growth of agriculture ia"he poirest countries, and will point to only one sound way out. SELF HELP b% 

maximizing protduction of new crops requiring low energy inputs 

The demands of modern farming techniques require constant inrc wseSin energy en an advancing scale. 

particularly in nitrogenous fertilizers and machine inestment (Table I1.The ",inged N,,n. being a legume. 

contributes fixed nitrogen to the soil and its optimum growing locations, which include nations and terrain of

machine intensive methoxts, should ensure the winged bean becomesfering abundant labor rather til-an 

retai\ely cheaper each .Lar against crops such as the soyabean predominantly produced in the developed na

tions. 

State'.Table I. FanerK input%for maiie preduction in the 'nitt-d 

19-0 1954 19..59 1964 1970 

Thous.knds of kilocalories per xcre 

10|.1\A. 1.2064 1.5483 1l,8992 2241 2 2.8968 

Labour 98 9 3 7 60 4.9 

Machinmr. 
Fuel 

250.0 
615.8 

3M) 0 
088.3 

350(1 
724 

420(0 
760 7 

420 0 
7970O 

Fertiei/cr 
%hcrcof N 

151.7 
1260 

295 4 
226) 8 

441 3 
344 4 

.82 o 
487 2 

1.055 9 
140 8 

l)r ing
l-kcrici% 

30.0 
540 

600 
IK)M 

100 () 
1400 

1200 
2103 

120(0 
3100 

Yictd% illushckl 380 41 0 54( 68 0 81 0 

Input% BIuhckli 31 7 37 S 3 0 32(0 35.8 

)SOR(F:F(lod Production and the :nrr% Criis. Kience. Noienber 1973, p.443-449). 

the U.S. soybean oil industry has received vast support from the Amencan 1I.4, pro-Since 1954. 
grammes and some 5million tonnes were exported in the period 1955-1973. This prog,"rmme has been heavi

ly criticized and in general it is to be expected that soybean oi! w;ll appear less regularly in Third World 

markets as a part c! U.S. Foreign Policy. This will tend to lift the world ,egetahlc: oil price. 

POTENTIAL MAPKEIS FOR WINGED BEAN OIL 
PARTICULARLY IN WESTERN EUROPE 

As our technical colleagues have described in detail, the specifications of the ,'inged Ivan plant and its 

oil and protein yi.lds provide the world with .competitor to the soybean and provide an oil at least 

equivalent in folxl ,al'je as margarine. salad oils and cooking oils.for essential domestic fat produCtL 

To e,,amin the future potential markets of %% should be on g(xx ground ifinged h; :i oil. therefore. ve 

we made reference to the market for soyabean oil and also to thos2 oils and fats " hich are interchangeable 

with soyabean oil. 

LONG TERM PRICE LEVEL - SOYABEAN OIl. 

In order to determine whether the soybean oil industry, strongly established and magnificently organ

ized, will permit the entry of the winged bean, we need first to consider the maximum price competition that 

soybean oil can provide against winged bean oil. 

The enormous demands for so~ beans in the last 20 years has not been much affected hs the sharp rise in 

prices during commodit. booms following the OPEC decision to quadrupple the price of oil since 1973. and 

even in the collapse of the commodity prices. Figure I shows the price movements in market quotations. Bet

ween 1960 to 1972 in Europe. the Aorld's principal export market, the price of ,(o)bean oil aeraged about 
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LSS240/te F)B Dutch Port- After risirg to around USS8OO/te in 1974. it is tcoJa% lrnid Jan 1978j priced at 
about I;SS520.'te F)B Dutch Port 

[inure 2 sho s the q.ted nmarket prices b%reference to the cost o'iniports a,, corrected h%[-AO. It 
sh10s that tt0 tjiNqutatlio for Silo at t1SS5201e 1-) Dutch Port IrIrid Jan I19781. ;1 term,,of the cost 
Muhch hetprirrar% '1rdutcr,,liut pa. for the;r Import,, of fabricated gools. should be corrected h%about 
half to ilea u t i aanl lo. term beitls to the gro,,er 

I hi, corrected JIricC mFa be c.tl!ej the "tractor Itide-\ price'. sitice in order to plant his ie%% har',t, the 
,tarmer coi,taii , relurih h-i%%ill rcquire lto f[.in %ith ries% tractor, and machiner%.
 

It INNsorth emrlphast/ing that a highl, 
 indutriali/ed airicultu-;,l conmrnunit) such -,the existing in the 
I S.A. or \Western ith immense engineering infrastructure of it%oss n.c. ir,'.uro:an a limited period, ig
riore the depreciated ,aloe oif it,farm prodxuce. 

\eserrtlie ,,v,. orlfthe tractor Index. atin t ,0%beaa SS.uhel toiia. cx Chicago. are also at their 
hissc,,treal lccl for 17 'ear, I li,has resulted from aggresise c\xpnstoi in Brazil. Argentina. Paragua%. 
amotg othcrs. ,o that %%c can crxct oi .ar) rapid rise in so hbean prices for a %car. 

I hus. bal.sed on the real return to ihe L S arid Braihian farmer. sosabeans and their products can iinil% 
1inrea" iII price, not lt b"cause of the titeisi.c use of energ% that all nho&erri farming deiands L.()king 

at thc *'tractor Index coniscrted prices. thctrelo.c. .. orld price, of both beanm arid oil are tloda so low in real 
terms that the otil%ixh,,ihle trend ,CCtS to1bC upard alid. alter a perixd of consolidation around Sitbuhel. 
the priLe should rise to a basc IueofL.SS hushl Cx (xhi.agofor so abens, alld SS700 /ie FOl I)utch Port 
tor ,,oaoil h, earl% 1980, 

CASH RETURNS TO THE ASIAN WB FARMER 

Caculatons sho,%that ceen if the prcsent his. price of so.txans ,ere to decline by some percentage. 
ss the farmer to gro,hich seems highl. Improbable. it%,ill still pa (tI v,inged bean in competition with soy.
beans. %1,!reoer.price-, Mchit catibe paid or the %%inged bean appear adsantageoUS "lhen measure' against 
pa)ment received for *'tradtimnal'" Asian crop, e.g. maiie. rice. casava. 

WINGED BEAN PRODUCiION PROSPEUIS 

Given a long term production if the winged bean. we can depend on its profitability against v~ybean 
oil. Inded. there secnm,, noidoubt that. if the singed bean %%ere to be planted in some kind of agricultural 
utopia. its production b, tie mid 1980ti's could be theoreticall%at least fise tines the present s,orld total out. 
put for sosbeans. Mshuch itt 1977 probabl% reached around ) nillion tunn.e. thosseer. this is plainl, absurd 
Mhen one consider,, tire enorous efforts exerted h%U S.farre.s and (inGoernment to expand its soIbean in
dustr% fronm strtualh nothing in 1940 to around 40 million tonnes in 1977. 

The U S.A has ,ast area,, of cleared agricultural land. an cxlpertl% administered farm planting policy.
relatise freedom frorr natural disasters, art immense road and rail net%.ork. a large number of international 
modern harbors and oie of the v.orlds best fleets, heasily backed h% government support. With these 
resources, the LiSA has hecorme an exporter oif 75 to 8015) of the s,irld's exported sobeans: more 
significantl. 35 to 5t)'K of tie vorld's irtiports of soa oil are U.S. inorigin. 

Based on the csidenice, the practical corninercial expectation of xxinged bean production per annum is 
511{1.O141 b% 1980. ald a[XiJttonnes 10 millior ionnes b% 1984. with a gr(hs value oif USS2.500 million. 

COMPETITION AGAINST SOYBEAN OIL FROM VEGOIIS PRODUCED
 
IN DEVEI.OPING COUNTRIES
 

The strength af the sobean oil market based on U.S. efficiency gives a proper yardstick against which 
we can compute th, chances of winged bean oil. Such is tire formidable picture presented by the United States 
that we must ask whether sezetable oilseeds. when produced in desveloping countries such as those of South 
Ez.t Asia. can succed in "orld markets, particularly in Western Europe.

We nils- refer to the scope (if Western Europe which has regularly imported between 10 million and 11.3 
million toines of sosbeans and about 4 6 0.OO/lte of so)bean oil. making a combined oil equivalent of about 
2'": million toan- annuall. equialent to 12.5 millio!- tonnes of soybeans. This isabout 60% of U.S. cx
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Fig. I. Annual Prices of Sek-cted Primary Commodities 1960-1976. (Nomhil and real price) 

'Nomiasi Prices divided by United Nations Index of export uni raloes of manufactured goods UNClAD. Monthly 

Comm Price. 
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tvalues of mznufactured goods UNCTAD,

Monthly Commodity Price Bulletin, Special Suppkement. September. 1977.
 



-- -- --

-- -- --

--

356 The Winged Lkn 

Table 2. U.S. 4o btan export% and import%. 

CROP YEAR 
197174 197475 197576 197677 197778OCT SrP[ 

in 1.000 m I 

) 28.8M 4.U 2).-918I Net c'rt asailtilit ie 	 22.900 22.3 
- -"9'5, 17 	 1

2. 14, or( 
20.384 19.241 24.,2". "3.78-5 25.200Actual net cxfx)rts 

,, 	 2.51o 3.159 4.173 715 4.0184 Fxcc of :I ocr c 
11% 13' ,% 14' :1, 3% 13 ,i5 4as if I 

Importi 
700 340 26,9China 	 Beans 

Oil 8 n/a na 

Indonesta 	 Beans - 13 128.5 
Oil 

3.101.5 3.159 3.,54japan 	 Beans 
Oil 	 17.2 18 11.5 

Korea tSouth) 	 Beans 55.8 422 89 
Oil 

18.5Mala)sian Per. Beam 12.5 14 6 

Oil --

Philippines Beans .. .. . 
Oil - .. . 

621.1 o,705 827.6Taiwan 	 Beans 
Oil 2.0 103 1.0 

W, Europe Beas 10.766.2 10.l.N , 11.300.6 10.985 
oil 465.8 460 4 460 I 

W. Europe Beans as '., of 
53% 53% J,, 45,%total cxx)rts, 

great headway. If we look at lauric oilsDespite this irnpremdve performance, other oils have made a 

we se.c that %,orldexports sinci' 1973 have risen front about 2(coconut oil, palm kernel oil and palm oili. 


million tonnes to about 3.3 million tonnes. Almost all of this increase has been contributed by palm oil. a ma

1.3 to 2.1 million tonnes.jorAsiatic crop. where exports have risen from 

Malaysia l'as achieved such confidence that produciion is planned to incrca-e from around I V, million 

tonnes to 4 million tonnes in 1985. by which time Mala~sia expects to raise exports by more than double the 

present figure I I I million tonnes to 3': million tonlflo. 'This increase in exports has not been at the expense 

of domestic consumption, and there is an important general le sn to be drawn, namely that where a primary 

major exporter of an essential 	 foodstuff, thenproducing country with a sufficiently high GNP is also a 

domestic busers will be ready to compete with world prices. 'The important consideration in such a statement 

is the degree of prosperity within the producer country itself. 

Taking Malaysia. Thailand and the Philippines as principal growing areas for vingd beans, a substan. 
or oil. This is because capital will

tial volume will certainly find its way into the export market as beans, meal 

be found to set up a domestic crushing industry from which valuable foreign exchange will be earned and 

winged bean oil will tend to find its own leel against competing oils, just as has been the case of palm oil. 

EUROPE 

The E.E.C. and other Western European countries where major oils and fats are marketed is the biggest 

single group united bh geographical proximity, ITable 31. 

even then it is fully a third less than the WesternIn South East Asia, only Japan approximates and 

European situation (Table 2). It, therefore, seems that Western Europe is the area to which the major long 

and it is on Europe's marketing. mer.term expansion of vegeoils exports will be directed for some )ears )et. 


chanting, financing distribution and processing of vegeoils ihat the world's growers depend.
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Table 3. Major Oils and Fats Disuppearance by Major Countries and Areas (1000 MIT) 

COUNTRY AREA 197677 (etI 1977 7 81mt -

V SA 7.233 7.470
 
1"F C 8.410 8.530
 
Other Westcrn Iuriv 2.23t) 2.3X)
 
t,SS R 5.130 5.270
 
J[dn Iol0 1.050
 
India 3.520 3.7(X)
 
China 3.3() 3.400
 
Other Countrin Ii. 3 0t,.380
 

WORLD 47.472 48.700 

Inlh great dcaItclIi;.'cri nicti(xs of price fixiny, there has neor hcen a tume of keener interest in the 
d*,,,ircbiiht, of rcgul.ir ficd rminimurn price against tie .estreali/tion. as dtelrnined h%market affairs. 
ih.ri at prccn I thc plight of such .onmioditics iscipper. % t i. sugar. for c'arnple. is again touch under 
resc~i Nc crihelcss. therc has to tbe'so111C thi onsidcred h aIl ['ardtCs. both producer anld consumer. 
which appears fair in adjudicating a contract. It is this function which the European vegeoil market 
demonstrates. 

SUMMARY
 

In an. gox(l commodit. umarketing situation, there are a number of uniersal prerequisites. It has been 
demonstrated that at least the most important of these could %ell be met by the winged bean. They are: 

I. A social and economuc climate promoting enthusiastic producer participation: 
2. A stead% source of suppls on a scale appropriate to the potential market; 
3. A wide consumer acceptance of the product: 
4. Competime prices: 
5. Marketiqg. pricing, and (listribumt:on facilities that command consumer respect; 
0. A strong. %ell orgali/ed future markets on either or both of the Rotterdamor Chicago models. 

INTERNATIONAl. PROTEIN RE-SEARCII CORPORATION 

This company.vformed to market the winged bean. has itsproduction members located in Malaysia. The 
Philippines. and Thailand. The winged bean grows throughout Southeast Asia. 

http:rcgul.ir


The Proteins of Winged Bean Seed 
J. Af. Gillespie and R. J. Blagrove' 

The seed meals of winged bean and soya bran are si*,-7.Izr in a.ino ccid composition but their storage globulins are 

quite differmt. Analysis in the 0tractntrifu-e tndJictcs thzt in.ed bezn s.eed contains .mjorproteins "ith sedimentafion 
cette resohes three rglobn-lns vttch re haie named piophcrarpinicoefficients of 2S and 6S. Ehctrohoresis on cel-!me 

A.B and C.The proteins from these dectrphoretic rejocts have been ..o!:ted and partizly purified on the bas-s of dif

ferences Inso!ubihty nith ch-,age of pll ad ionaic strerngth. PAphocarpin AIsm ntily z slhnae protein compatively rich 

Insulphur-contairg,zm1o ccits nhire the o'hrr fractions are co,,posed of anmber ,i rdlted compwntnts nhich aie not 

be tn sepzrztted. Polyacr) Lrmlde gel electrophormLs shorted ittle di7ercnce bez;etn protein extrcts from an.umtcr of pure 

lines of ainged be-n found InPa-ua New Gunea except for vzriztion in the pro;orticn of PhophocarpinA. 

The winged bean 1Pophocarpts tetragonolobus IL.I DC.) 's at present a litt!e-known tropical legume 

which shows exceptional promise as a food crop for the humid tropics lAnon 19751. Analysis of the seed pro

teis 1Kapsiotis 1968: Cerny et al. 19711 indicates a somewhat btter amino acid composition than for most 

legumes particularly with reference to lysine and the sulphur-containing amino acids. Howeser, the level of 

cystine and methionine still limits the nutritional value of the seed. 
The isolation and characterization of the individual storage proteins from winged beans may assist plant 

ifolius we have found particularbreeders to improve the quality of the seed. For example, in Lupinus angu 

proteins which have better than average composition and simple electrophoretic screening procedures have 

been devised to survey for differences in proportions among genotypes IBlagrove and Gillespie 1975, Gillespie 

and Blagrove 19751 and to study environmental effects on seed protein quality (Blagrove et al. 19761. In this 

paper suitable methods are described for studying the major groups of proteins present in the seeds of P. 

retragonolobus. A comparison of the proteins found in a number of genotypes of this species has also been 

made. 

AMINO ACID COMPOSITION OF WINGED BEAN SEEDS 

Amino acid analyses lexpressed as residues per 100 residues) of defatted seed meal from winged bean (P. 

tetragonolobusl.soya bean (GI.*ciremax) and lupin (Lupinus angustifolius) are compared below. Only values 

for the essential amino acids are shown. 

LupinWinged bean Soya bean 
4.47Lysine 6.77 5.65 
3.764.71 4.76Threonine 

1.82 1.76Cysteine 1.67 
4.24 4.52Valine 4.48 

0.28Methionine 0.94 1.30 

lsoleucine 3.87 3.54 4.38 

Phenylaanine 4.05 3.95 3.36 

The winged bean resembles the soya bean more than the lupin in amino acid composition. particularly in 

having a moderate content of the sulphur-containing amino acids. However, winged bean contains even more 

lysine than soya bean. thus increasing its value for supplementing cereal-based diets which are deficient in 

lysint. 

1Ditjo of Protein Chemistry, CSIRO. Parkvilie (Melbourne), Victoria 3052, AstraliL 
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EXTRACTION OF THE PROTEINS OF WINGED BEAN SEEDS 

In the absence of salt. only small amou,',.s of protein are dissolved at pH values below 5.but as the pH is
increased, there is a rapid increase in solubility up to about pH 7 with asiower increase up to pH 10. The pH
of the seed meal suspended in water isabout 6.6 and at this pH about 60% of the nitrogen issoluble, rising to 
75% at pH 10. 

In the presence of 10% sodium chloride, as the pH increases from 3 to 5 there isa rapid increase in the 
amount of nitrogen dissolved up to about 80% with a slow increase from 9 to I I where a level of about 90% 
issoluble. At both high and low icnic strength virtually all the dissolved nitrogen is high mo!ecular weight 
material. 

For the studies which follow, proteins were extracted and fractionated by the procedure set out in 
Figure I. Full e.perimentai details can t".obtaMed frorm (;ill'pie and FBlagro~e 19781. 

'0 g defatted wed meal alout 40% protein on DW basis), stir for 4 h a.4UC with 500 ml pH 4.5 buffer 
(0.2N1 sodium acetate. 0.25 M sodium chloride, 0.105M acetic acid 0.02% scodium azidei, centrifuge. 

Precipitate Supernatant 

Discard) Add ammonium sulphate 
to 90% of saturation, 
stir 2 h.centrifuge. 

Precipitate lComplete globulins) Supernatant
 

Stir with 0.15NM phosphate pH 7, (Discard)

dialyse against 0.05M phosphate
 
pH 7. centrifuge.
 

Precipitate Supernatant 

Crude psophocarpin A. Dissolve in Dialyse against deionised 
acetate-chloride buffer, titrate water in cold for 18 h, 
to pH 4.8 and centrifuge olf the titrate to pH 5.4 with 
precipitate containing impurities. imidazole, stir 2 h, 
Supernatant contains pure A. centrifuge.I IPrecipitate Supernatant 

pH 5.4 insoluble fraction.
 
Essentially psophotarpin C Essentially psophocarpin B
 

Fig. 1. Protein extraction and fractionation. 

SEPARATION OF WINGED BEAN SEED PROTEINS 

It isdifficult to assess the total number of protein components present in salt extracts of winged bean
seed. In the ultracentrifuge only two major broad peaks are observed with sedimentation coefficients of 2S 
and 6S. In contrast, most legumc seeds contain major 7S and I IS storage globulins (Danietsson 1949). Elec
trophoresis on cellulose acetate membranes reveals the presence of three components which we have named
psophocarpins A. B and C in order of increasing mobility. However there are indications from preliminary
ion-cxchange chromatography on DEAE- and QAE-cellulose that a number of minor protein components are 
not properly resolved when whole salt extracts are studied electrophoretically. 
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AMINO ACID COMPOSITION OF WINGED BEAN SEED PROTEINS 

The content expressed as residues per 100 residues) of e.ssential amino acids in psophocarpin globulins. 

purified psophocarpin A and fi,'tions enriched in M.ophox'arpim B and C.prepared by the method already 

outlined are gisen below. 

Globulins Psophoc.pins 
A B C 

l.,sine 
Threonine 

6.72 
4.53 

3.53 
6.33 

6.42 
5.14 

6.87 
3.98 

V,Csteme 
Valine 

1..)7 
5.73 

3.22 
6.79 

2.52 
5.97 

1.27 
4.93 

Methionine 0.78 1.23 0.75 0.74 
Isoleucine 4.50 3.98 4.43 4.75 
Phen. lalanine 4.02 4.39 3.43 3.91 

There are significant differences between them in many amino acids, particularly lysine. aspartic akid 

glutamic acids, threonine, cystine, methionine and Icucine. PsophocarpinA isoutstanding for its relatively 

high content of sulphur amino acids. threonine and aline. It doe s, however, ha%e a comparatively low level 

of lysine. 

SUB-UNIT PROTEIN COMPOSITION OF WINGED BEAN GI.OBULINS 

The polymeric sizes of the isolated winged bean protein fractions have been measured by ultracen

trifugation and the number and approximate molecular weights of the subunits which compose these protein 

fractions have been studied by e!ectrophoresis in SDS.polyacrylamide gels before and after reduction vith 
B-mercaptoethanol 

Psophocarpin A.and 8S sedimenting species in acetate chloride buffer at pH 4.5. isdisaggregated by 

SDS to a single monomeric species of apparent molecular weight near 40.000. The polymeric 8S form ispro
is composed of two smaller tisulphide bonded polypeptides ofbably a tetramer. The 40.000 monomer 

molecular weights 16.000 and 24.000. 
20.000 together withPsoptuharpinB. a 2S protein fraction, gives a major band of molecular ,,eight 

several minor bands of higher molecular weight on SDS-polyacrylanide gels. None of these bands contain 

components which are disulphide bonded. It isprobable that the major 20.000 fraction is normally in the 

monomeric state. 
fPoptuK'arpin C. the major 6S component. is dissociated by SDS to give a number of sub-units with 

While reduction has no effect on the electrophoresis patmolecular weights ranging from 15.000 to 80.000 
tern of the higher molecular weight pophocarpin ( subunits, a minor component of apparent molecular 

weight 17.000 appears to contain disulphide bonded chains and is replaced by a numbevr of lower molecular 

weight species after reduction. 

COMPARISON OF PROTEINS FROM A NUMBER 
OF GENOTYPES OF P. tetragonnhbu.s 

Although the level of sulphur-containing amino a.ids limits the nutritional value of winged bean, in 

comparison with many other legumes. winged bean is relatively rich inthese amino acids. However any 

significant increase in the proportion of psopharpins A and B at the expense of psop/uwarpin C would in 

crease the level of cystine and nethionine in the seed. It isnot known whether the proportions of these pro 

teins vary between cultivars of the winged bean. 
A wealth of genetic diversity has been reported in the winged bean genotypes of the Highlands of Papua 

New Guinea (Khan 19761. This diversity isexhibited in many of the morphological characters of the plant 

such as flower, stem. pod and seed colour, pod shape and surface. Unfortunately the seed storage proteins in 



the 80 lines vke base examined show little di,,ersit,. ffllagroe and Gillespie IQ78 The SDS po)l~acr,,lamide 
gel slabs for wkholt extracts of -A inged bean sho%, up to 20 distinct polyrvptnde hands but the only major dif
ference betlen the genotypes whas in the propi)rtion of the single band correspo)nding to psophocarpi,-A. 
This comioimerit %%as almost absent in some line,,. Alhough ii %killbe posible to select lines which are higher 
in psoph.'jarpm A. an. improscnent will be limited in scope because the difference betseen the three types 
of protein in their content of sulphur amino acids I. not as large as that obser'ed %%ithseeds such a; lupin 
IBlagros c and ( ilespic 197 1. In the Lupin. a majr protein, conglutin B. is devoid of methionine and con 
tains onl small amounts of c,,tine I. nfortunatel%. amongst the pure lines of v,inged bean available to us we 
hase not found an. difference, in the proportion of th.w proteins hch s,,ould ,ignificantly alter the nutri 
tional ,alue of the seed 

COM.MERCIAI. RECOVER1 OF WINGEI) BEAN PROTEIN 

The National Academ of Sciences report on the s inged b.an (Anon. 19751 points to the need for 
research on the extraction of oil arid the use of the residual protein rich seed meal in foxi It issuggested that 
a protein curd might be produced in the same %,a.that protein isolates are made from the soya bean. Con. 
sidering the amount of agrononic research that %%ouldbe needed to transform the 'tinged bean into a com 
nercial crop, it seems unlkel. to be used in this wkay for many %ears As with soya bean. most of the protein 
can he extracted from s,inged bean meal with dilute alkali. Ilosever economic recosery of the protein is like 
IN to prose difficult for we hase found that in the presence of the salt produced by neutralization of the 
alkaline extract only part of tile protein precipitates at p1- 2. Een if the salt were removed and the proteir. 
preciptated at pH 54. onl., a limited recoer. 160 70%) %,souldbe expected. Further studies are needed to op
timive the conditions for commercial extraction of the protein. 

CONCI. USIONS 

As studies of the storage proteins ol various legume seeds are extended, it is apparent that unless the 
plants are cloel. related geneticall'. the proportiors and properties of the seed proteins can differ markedly. 
Winged bean can be classed wkith the other legume seeds whose storage proteins appear to be Aater soluble. 
This classification isquite arbitrar, since if the ptt of the %singedbean meal vater slurr. is below the natural 
pll of about 6 6 there is a progrcssis'e decrease in the amnount cf .oluble protein It is probable that soniething 
more than the inherent soluhi.lit of the proteins is it olved in this decreased extraction, perhaps the disrup 
ti)n of interna mein branes 

(haracteristicall% legume ,ceds contain a group of vcr% heterogeneous rroteimis. generally regarded as 
teig metabolIc. Mshlch are so)luble at their is(olectric points in the absence of salt and are thus classed as 
albumins to distinguish them from the storage proteins M ich are globulin in nature. We hase been unable to 
identif. an albumin fraction from the siiged bean. It is most likel, to t. amongst the components of the pH 
5 4 soluble fraciton sce fractonatinm sche.mel, in Ahich case an upper limit to their proportion can be set at 
abI ut 15 , of flo%%eser. ifhr %er, small amounts of protein extracted b.ohie protein, vater from tile seed at 
p1 salue, bhb i. 5 suggest that the,, v.vds contain only small amounts of metabolic proteins. 

Although the oscrall distribution of amino acids in /j),,sjh(,-arpIf B and C is similar to oil.,, legume 
seed glohuhrlis, f( , camplC. lCgumn and sicilin of the pea 0)-erh.,shire et al 19761. there are ma:ked dif 
ferences In ses era amvino acids %%iereas for many i 'gumes it is ,.sible to identif, legunin like and vicilin 
like protein, %kthiClisdi'titlin ,.oefficients of I IS and 7s respectiel.. it does not sen pxr,',ible to do this 
for the iniged bean \,ph,,irp;', ( . %kitha sedinievtation coefficient near 7S. Asould appear niost like a 
%icilin t. pe protein but differs from niost of these in its comparatixely high content oif nmethionine. 

Our rc,,ults x itth %%inged bean crnphas i/e the remarkable range in pr,''ertics of legume storage proteins. 
It , riot posible t( asiine that conditions of isolation and characteriation of these protein, , ill apply equal 
1, ",ell to Al1 leumune seed,, I hus it Is hoped that our studies ,ill enable plant breeders to assess the range of 
protcin t pes present in sarious viged bean cultixars and assist their efforts to exploit the remarkable poten 
tlial of this crop 
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The Processing and Formulation
 
of Weaning Foods Based on the Winged Bean
 

J.Aaud Kordyla. 'aaDifie O.ei and E. Asibev.lerko 1 

This experiment set out to proccss winged b-ans into flour and to utilize the processed flour in combination with other
v'eetable protein sources in the formulation of neaning foods. The edent of utilization of these vegetable protein com
binations "ere tested b.animal feeding trizh. Because of 'ariationfound to exist in the protein contents of tbe experimental
diets, PER values were con,,idercd not to he comparable and therzfure ma. not rive accurate evtaltion. Protein Conver.
,ion Ratio- IPCR) bz,.ed on protein retention !n the carcass on dried neight bzsis and total dietz, protein intake alo on 
dried weight basis were therefore uwed as basis for rom~prison and evaluation. 

T1e basis for the method used in the evaluation of the protein eMicitarcir- of the formulations were discussd. Asugges.
tion has been made that although the winged bean c-an be utilized a-s the mazin -.ource of protein incombination nith other
cereals in the formultion of weaning foods, it is ecr.msn to provide an adequate minJmum protein level "hich in this case
%as found to be about 16 percent rather than a higher percnta:ge level. Te results of the experiments brought to fight that 
there is an inverse relationship between eracienow of protein uwilization (PCR)and the percent dleti ,protein level. Protein
levels in arious existing vegetable protein mixturm 'cre reviewed and found to be terA high. Doubts %ere therefore stre.
ed whether there are an. benefits to be derived from the practice of mzking vegetable protein mixture with very high level 
of protein. 

INTRODUCTION 

Previous work done in our laboratories in Ghana revealed that the dried matured seds of the winged
bean have a nutritional potential that can be compared favourably with that of the soybean. The quality of 
the proteins ,,ere also shown to be similar to those of the soybean in digestibility and composition (Cerny et 
al. 19711. Trial feeding of children suffering from kwashiorkor. with adiet in which the winged bean provided
the major part of the protein gave children results which showed that the winged bean can be well tolerated 
by children and that it can be safely utilized as a vegetable protein substitute for milk in the treatment of 
protein calriemalnutrition in Ghanaian children ICerny and Addy. 19721. 

Although the winged bean has the adsantage over the soybean, of possessing a pleasant sweet taste, its 
skit' istough and difficult to remove and therefore make%direct utilization of the dried seed as human food 
problematic iKordylas. 19701. Tv -'xplore the nutritional potential of the winged bem ,eed th.refore. in
dustrial prcesing of the .eed into easily usable products is highly de-sirable. This paper reports on a 
laboratory attempt made in the processing of the dried matured winged been seed into flour and results ob
tained vith trial feeding to laborator. animals of %%eaningformulations based on the flour. 

EXPERIMENTAl. PROCEDURE 

Processing of Seeds 

Dried matured winged bean stds 1Phopho-arpus retragonolobal were used for the experiment. A sam. 
pie batch of seeds was ",,ashed.steepcd in water overnight. autoclaved. cooled and seedcoats removed by
hand. The cleaned s,-eds %,eredried and ::oarstly milled for solvent extraction of the fat. The defatted meal 
%as thoroughly dried till all traces of solent had been removed before being finely milled and sifted to pro
duce to the winged bean flour. Samples of groundnut I.-rachis hqplgeal and melon -.rd lCucumeropiis 
t'tlio} %%ere given similar treatment to obtain defatted groundnut and melon seed flours respectively. The 
amino acid composition of the grou.dnuts and melon seeds wer: kindly determined for us by the Food In. 
dutry Research Institute. Czech Academy of Agricultuie. Piagu,. Samples of maize. rice and guinea corn us
ed in the preparation of the diets %%erepre cooked, dried. millcu and sifted to obtain fine cereal meals. Skimm. 
ed milk powder %as obtained from local sources. 
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Preparation of the Weaning Formulations 
Six weaning formulations were prepared. The protein contents of (ie first three diets - Diets I. II& Ill 

%%ereadjusted o I percent. with Diet I containing Winged Bean IWVBI and Corn meal Ci: Diet !1- Winged 
IkBan i. Groundnut i(1 and Corn meal i.i: )iet Ill - Winged Bean WIli, Melon seed iMi and Corn 

ncal Ci rhe remaining th;ce diet%were pr,:pared to contain I o percent protein from Winged Bean and 3.3 

percent protcin from either Corn meal (') Guinea corn i(. or Rice iRi to make Diets IV. V and VI respec 

tiel%%% of 19 3 percent. )iet VII. in which nklimed milk pu)sder pro,ith a total protein content A milk diet. 

%]dcd 12 percent protein , hile corn meal ,upplied lie remaining 4 percent %%asused as the control diet at I10 

percent protein leel. Codliser oil %%asadded to all the diets at a level oif 1% and the total fat %%asadjusted to 

I 5'1 lesel %oith groundnut oil All the diets included 101", sucroe and 4% mineral niture and pro%ided 

tbecten 404 to 406 calories per 100 gin. Sinc, a lot of different sources of protein %%ereintrod.ed into the 

diet formulations, the moisture and crude protein on both %%etand dried weight basis %'eredetermined oil all 

tile diets in order to find some common basis s,hen evaluating the various protein coibinatIOns. 

Testing of the Wcaning Formuiation% 

Group,, of hsx,,ed s,caning rats biai'.od t it the -'xx Research Institute rat stock %%,erematched with 

respect to litter. initial bod%, night I hetc 4crc uili/ed as test rat, for the ,artous winged been cereal wean. 

ing fornulations 1 hL rats %.%ereplaced In n't1 Idual ca 0s. four rats per group. fod and %,aterwere provided 

ad lib and fxo as , tule the rats were , cigled three times per week. Theconsunption %o, rcorded da 

f'edillg experinent %%asConttitnued for a total of 31 da. at til end Of ,hich, the aninals \,ere sacrificed and 

th.:-ir bodies dried to dezernine to l,moisture and pr(tein contents of the carcaso%. ('arcass fat was also 

deternitnd h difference 

R{FI. UL TS 

Composition of the Vegetable Protein S ed% 
(tonri itioni oi the ,egetable seeds used as protein sources in the formulation of the diets are shown in 

Table I. -,fter sol.ent extraction of tile oil from the seds. crude protein content of the flours produced were 

found to be 70,0 g per 100(g for the meloii wed flour. 57.2 g per 100 g for the groundnut flour and 57.3 g per 

11) g (or the inigCd bI.van flour Seed coat, cour, its and oil were obtained asa by-products. Analyses done 

ol the ,.ced cit and] grits obtained fron the %%iusged beans ga\e 7.0 g and 42.4 percent protein respectively 

I able II 

Iable I. ( tmpnsitiiin I)f the lttctablt wtds used a% prittlin %LurCt' in the formulation of the dictv p'liOg. 

I % 9 9.S out ag 11 
= 


%irI.v .. ' 12 4
."2 4 4 2".1. I 4 

20 474 220 2

,4 ', - - 4 ." .. 

%I*4,.*~" 1 70 (17 t0 21 i 1 

4,d''444 ,.4 4 it , I .2 4 7 

I(etll,, d. ILL41914l 

Table 2 gives the amino acid comporition ,f the melon swed and groundnut seed as compared with that 

of the winged bean. It can be noted that although the lysine contents of the melon and groundnut seeds w'ere 

lower than the winged bean. the methionine level in the melon seed was twi:e as high as that obtained in the 

winged bean. This vas used as basis for including a diet compnred of winged bean and melon seed mixtures. 

hoping that the methionine of the melon seed would supplement that of the winged beans. 

http:biai'.od
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Table 2. Amino acid composition of 'egetabie seeds Ied as protein %ourrs- mtlolweed. groundnuts and winged

bean (g/16gN.
 

Amino Acid Melon Seed Groundnu Winged Bean" 

•rginm 13.9 8.7 6.5
 
Ihsidale 2,6 2.1 2.7
 
L. sine 3.2 2.8 8.0
 
I) rinc 3.3 3.4 3.2
 
rr.ptoplun N.D. ND. N.D. INot Done
 
PhcnNI ,lanine 5.8 4.7 5.8
 
(sStine 0.5 trace 1.6
 
Methioninc 2.5 0.6 1.2
 
Scrne 4.4 3.8 4.9
 
Threoninc 4.1 2.3 4.3
 
Seucine 6.7 5.7 9.0
 
I,,A.ct'cme 4.2 3.0 4.9 
Valin. 6.2 4.7 4.9
 
(Ilutanic Acid 17.7 15.5 15.3
 
•\Ap rtic . cid 8.8 9.7 11.5
 
G(l.Inc 5.0 5.2 4.3
 
,lanic 5.0 3.5 4.2
 
Prohr," 5.0 3.8 6.9
 

"Cern. etal (19711. 

Protein Intake 
Results for moisture, protein content based on wet and dried weight of the diet, mean diet intake and 

mean protein intake dried weight basis) of the groups of rats put on the various diets are shown inTable3. It 
can be painted out that although the diets were carefully mixed to contain either 16 o- 19.3 percent protein, 
the actual protein levels as aralyzed showed differences which rang-d from 0.18 to 3.02 from the supposed
protein levels. There %%ere variations in the moisture contents of the various diets. which aLso affected the 
final protein contents when determined on dried weight basis. The mean protein intake of fhc groups on dried 
"eight basis over the 30 days experimental period are shown to vary from 33.8 to 52.8 with the highest pro
tein intake of 52.Hg corresponding to the highest food intake by the milk control group. 

Table 3. MoituIe and protein content of the diets in relation to intake and protein dfdOeny. 

A.. .. . Ill... . . . . I t k It.'.. AD, , 


re.rl, &it I KjkA0 L 1ri, 1,.1, 1?0 19 I 191 191 It 0 
W. t. ,e 0 Sk 9(17 5' ' 4 75Ifrit.5 I . 7 4 1. 
Prc.r.1 .I(lti- IS'f 1')1 1'4 579 i i
 

l V-a lV',tI "4 19 '2
,I~ = Je I.,' I'ji * 2 71 i 9'9 

T,'.l I t Iruke , iri ) rig I I IY 4 .17 - : ; " '' '24t .NI2I lio, * 't I 1 26 .9 

k*r - SI ) ' I 1 ( 29 .'P • 2 111 17k 2 l.5 1tI'd ' 1d, 1 
.:'St) [4,1 14 44¢ It¢a 44al 

AIk wktd bmi G.:Vvnd= GC: Gdars cam
 
Cwo atA %tmEK 1md R:rimc
 

Grovth 
Figure I shws the growth curves obtained for the various groups of rats put on the different dietary for

muLations over the 30 das experimental period. The mean weight gain-s and mean final body weights are 
shown in Table 4.An attempt was made to determine the composition of each rat body as obtained at its final 
weight and thesw are prescnted as mean bx1y moisture. dried carcass rrotein and dried carcass fat (bydif
ference. It can be scen that for each group of rats the sum total of th. body moisture, carcass protein add up 
to the final body Acight. It Isalso interesting to note that in almost all cae'-, :he ratio of body moisture to 
dried carcass protein to dried carcas fat is4:1:1 as shown in parenthesis in Table 4. 
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Table 4. Moistur .protin and (at content of the body in relation to utit in seight gains 

Mi 1.11W say~ 
WWek 

Fh~l Bay~ 
Wtiu 

%Cizii Gbwd 
%rzia SD 

"? %lokw 
Mru2 SD 

DrWt Carrm 
%I|€ + SD 

ied CArrs 

Me= Mew SD Mew - SD 
SI I I I g 

I - WBO C 421, 1012 90 !06 42 , It14 0 19 17. * 511 

ll * *- 61I I 7 25 1 64 2 .I9 .2. 4 * 1 T 11 .i7 1 I 1 ('0 * 0 0 'it 

III -WB . I -C 4.20 ;.61 a9 14i .9 ? I* '7 : I9 lI -- I ' l("0 1.4 . 10lO 

IV- 'AD - C 41 , 916 * 19.7 (71 14 
: 

0 p -. 1 ll( -,I I 11 0 1 I6 5. 40110 

V - %B 41*41449 _"I I 192_* 79 .0- . 7 14 li 11 ,O 1 . 22 I9 

VI - V%.DR 4z5 305.1 1111 7:.' !4 2*o74 11 1 1 132i) I4 -35 1( 
VI-ML - C 411 1-7 3 . 14 H15. 2' I09 * 114( . 2 .5 110 7 11._30 ( (h 

MPF - Raw 4 I I 

160, 

--- MILK + C IVID 16% 
150 

140 

130 

120

-a i0-
O 

... WB + G + C (I)
100/.. WB + GC()193% 

' 00./ .WB + C (1)!16%
<O 7 -WB + C (I, 19.3% 

9WB± M + C1I)6%90.
 

/o *""" WB + R M 193% 

70 

60.' 

so.8 

S14 6' tIb 1 14 11 Ih 2 21 Z4 A 3 

Number of Days 

F1g I. Growth cmce3 of the group of rat under vzriom wtemn formulations IWB-waged beam C-corn meAl: 
G-roundn* M-mdoe seed: R-rkc). 
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Etaluation of Protein Efficiency 
The PER as calculated for the various dits are shown in Table 5. According to the values obtained the 

order of efficiency of the protein combinations a- given in the diets are: Diet VII milk control 16.189 P) 7 
Diet IV WB + C 11.28'r Pi-. Diet I. WB - 118.08% Pi -7 V1 , (i + (' 18.34% Pi -1W + NJ + C 
117.74% Pi "7WB + GC (21.90'X, Pi -7 %V1 + R (18 73% F). 

Protein Converion Ratio I('R ba,,cd on dried ctcas,,. protein and total dried dietary protein intake 
were calcuLted for each of the groups, the results of v,hicib are shmwn in Table 5. The amounts of dictary pro
tain needed to deposit one gram of carcass protein %seie determined for each group and the results are 
also shown in Table 5. The figures in parenthsis in Table 5 (ompare the order of efficiency of protein utiliza. 
tion in the diets as determined b, PER. P'R and %;eightgain. 

T2z!e 5. RtlAiitin-p brt"etn prottin int2ke ind czrca", prottin. 
[)'sI Ii Ini I'. S 1, vii 

%kBl ( Mo,D G( - ( 'AD - M * %(B - ( 4*B - (' %%B R MILK IF( 

[I R I I *2 I t 124 2 30 
lip 41 ( f :1 I' 17 Ih) 

R' R 
(,' a'A|'1,.' 042, OU 04 

7
* 00 0420 • 032 04I1 - Oi 0 1

1' * 0 . 0 4O - 0'1 0496 . 129 
i''r, : Irrah¢ 3, .5, t41 it 17. ," I| 

r ' ':n0 1l fIt f4i f:1 1711 I'
 

g2- ~t~s5 23)9 231 2(0 14 2012 

.jr"ed.I 6 4sL'36 6,9 (4 I 47 1 62 1 3 115 
141 i i1 1 1110 (~JIitJ 

DISCUSSION 

Basis for the Method of Evaluation of Protein Efficiency Used In this Study 

Since various combinations of proteins were fed and there w'ere some variations in the protein contents 
of the different diets ITable 3). it was felt that the conventional PER as usually calculated (based on weight 
gain and protein intakel could not be accurately used to evaluate the efficiency or the quality of the protein 
combinations as given in thes diets. According to Allison 119551 PER varies with protein content of the diet, 
the ratio increasing to a maximum and thcn decreasing as the level of dietary protein is raised. The protein. 
therefore m'jt be fed at an adequate but r ot exccssive lesel. since at high levels, the veight gain does not in. 
crea,,e proportionately. %ith the protein intake- It has also been suggested that methods that precisely define 
protein rwtention are likely to 'ield nire accurate results than PER values. An attempt was therefore made in 
thi%stud, to evaluate the protein efficienc%on the bas s of carcass protein retention. 

Although water content of foxs doe%not c.ontribute to nutritive value in the usual sense. energy value 
tends to vary inersely with water contem. As water conte.it increases, the protein, carbohydrates and fats 
that contribute to the value of the foxxs tend to rte presenit in relatively less amounts. Thi fact is usually ig
nored %%hen preparing diets for protein efficiency evaluation. Although care is taken to talance thc major 
nutrients in the die!%, the moisture content is mor: often ignored, hence the protein intake per unit of diet 
eaten may inariably differ. thus iot gis irg the experimental animal groups the chance of equal proteins in. 
take per unit diet. 

Although the moisture content of the experimental diets in this experiment "sas not initially balanced, 
cwre was taken at the end of the experiment to determine tie moisture contents in order to calculate the mean 
protein intake per group on dried %%eight basis thus giving somne absolute basis on which to make comparisons 
iTable 31 betsseen the efficiency of the dietarN proteins eaten in relation to retained carca,,s protein. 

With the ratio of 4:1:1 IB[od' Moisture: Dried Carcas Protein: Dried Carcass Fatn found to exist with 
'arious Body Weights anal ,ed at the end of the experiment. (Table 41. it could be assumed that this ratio 
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nia, exist throughout the grosing perioS. The initial dried carcass protein for each rat. could therefore he 
calculated from thi, ratio. tihs. subtracted from the final dried carca,, protein ,OLIld gle the %alueof dried 

carcass protein. Muc ccould then Iv directl. related to the ',urn total Of hIICtar. proetin eaten. melatx ili/ed 

and retained durin th etperimenrri tal period. Aholute comrersion alte, could thetn I-, calculated for each 

diet and LuILd a,a more accurate bi,,tsfor ciparisori of the dielar% praIreiri comirlitition, fed air tie, c\lr! 

lioent 

It ssas iisse'er felt that since fie ru:..fl irnitial \%eights of tile gro)up, dit nt diller mauch .Itte hegitairang 

of the experiment. and since no initial dri.d c.arcas protein %us,.etermincd at thehL+uiniig of the e\spri 

mCent. tie final dried carcais protein anAl.,,ed for. could h ." ita/ed for tilecalculation to -,c cairuilirabe 

af OIii 

( onersion R.attr IL(R6 vere calculatcd for each rait hi da1Ida!r th finaJ dried Larcas, proteim b thie total 

dried dietar% protean cuirtucd durang the e',,r\irental perio.l lie 3 he,,e 

though tit aboltite salues far ealatlloll ol tile effccllLe tiliatait thedi'ar\ protein I hus Pr teir 

ricaa arid slindard de%iation, oft 

n ini e.ise the ettcr.\l'h ne gairm i pmretratm olbtaelled and shl',s Ia!e cCmrllion'i one,, of d r. eaten Ili 

11,18% ,r 


I\ i\% 2S% I) el, It ( l i)let C. 17 741N, P
 
to carcis,, protean tr he itthe ordcr oI)a 49r, it the Milk ( ontrol ,,rop I)et VII[ 1 Ia htAXDiet 

(. It, ll 42,- 18 P i0 42(-- Ill I%% It 
14 - it)11:(II (11 (l 390 - IetVI aWlI - R. IS -73,r,i),l 1352- I)et , iWl• (- t 21 9l0 ,
 

Pi ( ompart e "e'l that the ealuation (ifthe first three diet corre,,Knd
ila'P-R And P(R %alhe,. it cll i,h 

.c"re I)aet s, %%as aitiial theed in eifici.lic\ sslhli both rnetll. , coti:d.red III hich isel a forrtlr %%ill 

P( R e,,luation. ha seer %,a,comnidered fifth ssith I[l R esah:.iluion I l ie lti, irS [)lets V and VI. 

e riikALr incd n arad',ere" aiko rescrwsed %%th the IE.R llinin %% an rice conabinatlirn a ituch inferior il

ture. at the priteini lesel led. tor tle %%Winge.d leait arid p ,c.icorn mixture 

I lie ratio aaf4:1 I alka resealed that sshcthcr the diar%protein came. from ariial air egetable sources,. 

the tirle ratioaof bold rratlsujre tar dried c.ircas prarteir I()dried carcass fat. in relitin tar hol seight %i%, 

miritaitred dulini the LrasOii lrild I-or thi, ratio. Mlch canild be equated tar gralas Ii. tar oc.cr, the quality 

(ifthe pr(otei irlthe diet msitl bC aprlllntlri and illsuch leck tat orIl so)Iie rurini tir anrount \ould liere 

quired itopr( ,ide tie rrc'v.r\ rtaklair the ratlia of 4:1 1 ta he achieed inl the sh(rtest rsible tire. 

llrr.e tile time needed for 

this amhInIs tar hiieed I)eterrinationir tilemrrinlnuli dietar\ protein eaten per grali of carcass protein 
lie Imsc'r the praoterri quialit. tre s%otlid need to hteaten, hence tire lamnger 

t arf 

depsictld ii. he u,.ed &,a basis fair Cri parisaini and esaluatall af efficient utiltiarin Of lieprotein gieL. 

lirus dis iditllg dried l t hasisI if dietar\ protein itake oer tire specified periAxi. by theIh' tital anliarilt 

dep-rsiteld carcass pra teii pa duiced aacsr the ,arrie pmeriaxi aFinal dried carcass proteinr - Initial dried carcass 

proeini saauld plma ide tire anitlnt of dietar% praotein eaten for retentiorn oif i,- grain of carcass prtlern. Us 

lilthiel as h.efare. such salue%sert ,alculated based urntie final carcass priten to(ohlain tiresate reasorninrlg 
figures siailinat rable 5 Diet VII needed abarto2.1 gllof dletar\ proteinIt ta carcass protein ashe.aten gill 

caMipared ilh 2107 fair I)iet IV. 2 35 foar Diet I. 238 fair Diet III. 2.31) for l)iet II. 2.5r foar I)iet VI and 2.84 

tfir I)ict I lie skithit0!e least dietar, protaein intake her grain carcass protein deposited ihus sirs%ed ileV I)ae 
fastest grlilh It is ,uv'ested that if all the dietar%caionenprniits. prorteiri level. carboh drate. fat. energyirae 
and ntaasture had ker praperl, alanced ain er, tie growli rate- alone inlght ha\ethe experinental dietsg 
refletled tlre pr lheinqulalt 

Proida LeI 

1an Ufficitno ltitiaan 
lost %%carintrg forriiulatioii, basd ()ri saues ha'ae protein higher than Il 

Relatinn hEIitvn Percunt I)iei:r. I.t 

%.gcitaile proatein content, 

percetri Somrne emaniples are ,(\ car itaicr made air %otih 3(0 pv. itprotein: grouIndnut and wheatBrai 
prelvraliara pir.Iuced liInria slit42 imrce.t prortein A m~ixture arf gruardontl. millet and nilk proiducd in 

.. negal has bts.l,en 18I t 11lerccrt prat.:.in ( atliti seed. ata. rice. s,(rghrtn and s% mrixture itade ins heat 

( enitral aid Sorath rverica has btsseeri 25 tar 35 percent prtein. lIt Soutih Africa. a ixture orfsosa. graound
 

iti.1 erri preparataioni prxtiuced there has 22 percent protein .A\norther produaict
fish prteln. rnii/" arid ssheajt 

priuced in onciltainling rrrai/e. ,:ia. graundrilt. fish and ski nnied rillk in 23.4 percent proatein and 

of triun '. inrttid nrilk ant: ,aaa/. floJr suinch contaii 20 percent proI arda has a prorduct made upil 
teini i()rr a"nd \dair. I f,71 

orra ulitiiar, 
praotein percent and 19.3 percent. A% indicated in 

In preparamtlrri tie %.eariini rested in this eprernit. a deliherate attenpt %%as iade I( 

c0alhuate the eff cienrci oaf utiliair tiofaI, eels. that at Ila 


table 3. the actual prailelir leel the prepared diets tested aried fromn 1I.18 to 21.9) percent. hlis.
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therefore, provided sufficient dietary protein percent range to enable an assessment of the relationship bet
ween dietary protein level and the efficiency of utilization of the dietary protein. Fig. 2 illustrates the relation. 
ship between percent dietary protein content and Protein Conversion Ratio IPCR). The graph reveals a 
definite inverse relation between the protein content of the diet and the efficiency with which it was utilized 
by the hod, with the highest efficiency ratios being associated with the lowest percent protein levels, those 
nearest 10 percent in this cae. The same point was further illustrated by the fact that Dizts I and IV which 
%hereboth composed of winged bean and corn meal were not rated with the same effic6-acy although they 
were of similar composition with respect to protein quality. Diet IV with the lower protein content (16.28%) 
-,,as chown to have a Sitter protein efficiency than Diet I with the higher percentage protein level (18.08%). 
tTable 3 & 51. 

600 

4 0300 

400 

IGO 

30 1 

0-! I I I I 

16 17 18 19 20 21 22 

Oe Protein content of diet - dn "i. bash
 
Fig. 2. Relattionhip between protein content of diet (dr. wt. basi) and protein cor, ersion ratio.
 

These results. therefore reveal that net only does the efficiency of utilization of dietary protein in the 
body depend on the quality of the protein, in the diet, but may also be dependent on some desirable protein 
level. Such a desirable lesel must be ascertained in orcer to make the most optimum combination with 
available proteins so that the maximum efficient utilization could be obtained. 

The fact that adefinite inverse relationship has been shown in this study to exist between the percentage 
dictar) protein lkel and the efficiency of uilization the.efore. puts some doubts on whether there are any 
bnefiLs to be derived from the practice of making vegetable protein mixtures with very high levels of protein. 
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CONCLUSION 

It can be concluded that weaning formulations can be made from the winged bean as the main source of 

protein in combination with other cereals. The minimum percentage protein level needed in the weaning for

mulation to give maximum protein efficiency, however must be determined on the mixtures formulated since 

the results of this esperinent brought to light that there isan inverse relation between the efficiency of pro

tein utilization and the percentage levcl of dietary protein. Sixteen percent protein level in this case was found 

to give better efficiency of protein utilization than the higher dietary protein levels. Doubts have therefore 

been stressed on whether there are benefits to be gained wvith the practice of making vegetable protein mix

tures with very high leels of protein. 

ACKNOWLEDGEMENT 

The authors wish to acknowledge the help given to them by Mrs. P. Lokko with the animal experiments. 

Mr. Antonio, for his help with the chemical analysis. Miss Nelson, Mr. Abeka and Mr. Asiem for their 

technical assistance. 

REFERENCES CITED 

I. 	 Allison. J.B. 1955 Biological evaluation of proteins Physiological Rcs 35-664700 
and B. Zaji. 1971. Nutritive value of the winged beans.

2.Cmry, K_ M. Kor~dts, F. Pospisll. 0. Svzbemky. 
(Psophocapui tetragonolhui Brit. J.Nutri 26293-299. 

3. 	Cerny. ICand HI.A. Add%. 1973. The Winged Bean iP^pwxarpui tetragonolobasl in the treatment of kwashiorkor. 

Brit.. J. Nutri. 29:.105-7. 
4.Kord)Is, J.M. 1976 The winged bean - Its nutrtonal potential Proceeding, of the University o( Ghana - Coun

for Scientific and Industrial Rsesarch S)rnposium on Grain kgumes. Edited by Doku 127 133.cil 

5.On-, . and D. Adabi. 1976 Tropical Inst. Report G 31. 



A Simple Technique To Make Dried Winged Bean Seeds Edible
 

Franklin It'Martinand Ruth A. Ruberte' 

Recent interest has been expressed on the ,inged hearn due Iotie high protein content of all plant parts
 
INasefield, 1973. Anon. 1975t. In our o%,,
n tests. proieir contents of o4 introduced line% ,aried from 29.2 to 
40.9%. Such measurements ha,e led some in sligaors to comirtie [ti inged bean to so%bean a-. a polen 
tial high protein crop for the tropics. 

Yet litlek effort has been made to utilie/ the dried s,inged beo1 sed. Normall%. the .inged bean sisu,,.d 
for its succulent Nouing rxxls Mhich iscomparable to string bians,. and for its tutber(ju,, roots. l.ess frequentIs 
Ili, Seeds of more mature but still green rxx.is are somlietimesleass are c()ked as a spinach-like segetablc 

rermn,,ed from the xxi and boiled or parched. Probabl, no region of the tropiC, use the seeds regularl. as
 
foxd. 

Accounts of usage of mature seeds are fragmnentar% arid do riot gi,,eaclear picture Scds are parched in 
Jasa illurkill. 1935i but probalfl) onl imnmature sceds are used. 'Ilhe are uised for making a %egetable curd 
,inlitr to tofu from ,oybcan. hut our experience shoed that such curd,, are definitel inferior (C) those of 
sobean. The long tfine nece,-sar. for cooking after soaking 14 hour%or morel has been suggested a. an 
obstaclc to the use of the dried seed. IFrthernore. Ihe.h ,easssed has b.eLn suggested to cause abdominal 
pais. In West Africa. Cern%. et al. 1971 reported that people are aCLstomed to the "nutt'" flaor of the 
beans SureIh. the e,,idence is persuasise that dr, s,,inged bean seeds are difficult to eat. 

Thew. earl% firdiri,, %,sereconfirmed in tests of 20 different lines of %% the Ma~ague/inged bean sed,,at 
Institute of Fropical Agric.ulturc Seeds left to soak abs)rbed ,,aer ,kl%,IN.arid some not at all TIhree or four 
hour%%ercrequired to cook s aked beans. Net some remairie! hard and un,%(ollen. Cooked beans .,ere harsh 
and iut-likc. acceptable as an (ccaioral foxl. but iot attracti,,e to the e~e or the palote. When coo)ked beans 
%hereground into soups and flasored Ailthother ingredients, an acceptable product ,,as obtained. Although 

"
,ariet, differences %%ere seen. these ere not sufficient i permit selection of lin, of acceptable ,alue 
tRubv.rt and Martin. 1977. 

The technique reported here is an extension of a simlple technique used ssidei. h%hous v,ises to reduce 
the cooking time of hard. dr bean,,. i e. Ili;- addition of sodium bicarbonate (athe soaking s,.ater. Ihe origins 
of this technique are riot kilo%%n hut apparenll% precede experimental testing. More receritl the addition of 
salts to the %,atcrfor soaking ,,as used b% Rockland and Met/ler 11917i to deelop quick cooking dried lirna 
beans, as %%ell as other beans lhe techniuie %%c deeloped for winged bean is based on small scale ex
pertmerts folloed In the comsurnptiii of the bear in nornal proportinns. Only tie recommended technique 
is gisen here. 

'Iocooik dried %%ngcd bea, seeds. measure tihe ,olunic of the quantity to wecooked Rinse the beans arid 
add 5 .olunni of ,.ater.I o(t,'hater add I ',,sxlium bicarbonate sold as soda or baking [xmder. Ioil tie 
beIans and sriier for 3 minusites Renios, from heat and soak the beans ii the solution os ernight. 'he follos 
mg day. disczrd the soaking %,ater.rins tm,.ice ssith fresh vsater and boil the, beans ii about double their 

olurnie of fresh for 25 minutes. 
lhe beans treated in this fashi-n are ,er soft. ,ern the seed coats are pliable arid edible. Such bcans 

hae a mild and agreeable flaor comparable to that of other beans. lIets o far sugges! that people Aho cat% 


IMayIzuci Institute of Tropical Apicultuir. Mayzguez. Puerto Ricm. 
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beans regularly accept such beans readily. Beans softened and cooked in this fashion can be flavored or cook. 
ed into many other traditional bean dishes. 

Treatment with sodium bicarbonate appears to stimulate the hydration of the seed coat and embryo so 
that both take up water rapidly and facilitate cix)klng. Rockland and Merzler 119671 found that the protein 
quantity and quality of lima bean is not diminished by treatment with sodiun bicarbonate. Careful tests must 
be made. however. to see if the treatment damages the Vitamin B content. 

Not all lines of beans are equallh suitable for c(Eking %%ith this technique. In many, a few seeds remain 
hard. and many are intermediate. In these lines. howeser. the softened seds can be separated from the hard 
seeds w,ith a large mesh sreen. No solution has been found for the residue of hard seeds. 

Jaffe* and Korte II 97, hae sho. n that cooked w,inged bean seeds, support normal grov,th in rat, At 
present there is no e,.idence to suggest an% toxic effect of c oked scds, in humans Our owsn cstensi'e use 
demonstrates no shc. term toxic effects w ith coxoked ",inged bean seeds. 
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1. Afarkehrn' of tuberi in Rurtna 2.A1heap of tuber.% 
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Winged Bean in Southern Asia 

A.C/a.don' 

INTRODUCTION 

This report contains notes on the winged bean collected from a recent trp to five countries inSouthern 
Asia. In order to make the report more complete. information published earlier from these countries has been 
included with re.erences. 

A coded list of subjecis treated isgien below 

1.The wingod bean plant
 
lal Name of plant
 
Ilb)
Special names for mdividual plant parts
 
Ici Parts of coantr (areai where grown
 
Id) Histor, in countrN (areai
 
iet Publications in the countrN prior to curren! wave of research (1973)
 

2. 	Food uses and aizilabilit
 
2a Workers studying the dietary role of winged bean
 
2bi Parts eaten, mode of cooking, name of dish. etc.
 
2c) Overall dietary importance of winged Nb.ans, including any taboos
 
2d) Appearance in local mrrkets, and ,rices
 
2e) Any bad effect, after eating
 
21) Medicinal uses
 
2Li Storage times 

3. 	Agronomy 
3al HusLandr)
 

il where plaqted
 
ii) soil prepi.ation
 
iiii nutrition
 
ivi planting distances
 
v) depth of planting
 
vil number of seeds per hole
 

viii support
 
viiii dressing
 

ixi weeding
 
x) water treatment
 

3bi Plantng seasons and times
 
3ci Soil conditions where grown
 
3d) Altitudes %kherewinged beans grown
 
3ei Times of harvestinc
 

'Cbeisltn Fep.-,riment. 'niverml. of'Papua New Guinea 

Note code for winged bean plant: iDshoots, ii)lese, iii) flowers, is) (der pods. v mature pods, vi) =ripe seeds, AD 
ripe seedis siii) roots. 
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3N 	Go,- h tatrm-, of jfxal arilitc% 

Da.Nfrom planting t0 

IIgernriiatiton
 
in flovcr appearance
 

iiI hare ,t
ten,:r pItd 


%Iroot har%'et
 
3gl Phtoscn~llItisi
 

,i Neasoi retricted to floer'ng
 

iIItime of daN flov em, open
 
3hi Duration of plant
 

?i1 	 Nodulaton 
ii extent of ntIiiltltloni 
1i),iC and ap arante Oof nmxules 

Jill tp of rmlrmf. ing bacteria present 
3J)Availabi- local 5,arwtILs
 

II numtber found
 
III prd colour
 

INleand ,,hape 
i,l !,e.d coloutr
 
%Iseed sliCIVeight
 
vil leaf tNpC
 

%iIl floer colour 
%,IIlI tuber colour 
111tube sle 

Growth %igour and productivity 

Jiil ,Ki 

3ki 
311 Workers concerned with agronomy 

3ml Intioduced sarieties. origin. (where grown nowl 

4. 	 Biological Competition
 
4ai Weeds
 
4b Fungal and bacteria! diseases
 

4c) Virus and related diseases
 

4d Helminths, etc.
 

4c1 Insect pests
 
4fP Higher animal and bird predators 

4g) Pest problems on winged bean storage 

4h) Workers concerned with plant prct-ction 

5. Cerrent chemical, biological and nutritional work 

5at Proximate comp ition 

5hi More detailed comxsiti-n
 

5c Biological nutritise value
 

5dI Pharmacological rtearch
 

5el Toxicological research
 

6. 	Winged bean processing 

6al Workers concerned in processing research 

6bl Protein extraction and concentration 
6c) Oil extraction and refining 
6d) Use of protein, starch, etc. in other foods 

6e1 Winged bean lunfermentedl curd and milk 

6f0 Fermented products 
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De~elopmen! of iinged brain a. flod or feed 
7ap Chief contact 
7b (;erniplasmt:,llccijon 
7ci Varietal icctIon turlrcNxpocil%considered 

7dl laxonimm 
7ci Storage and %iahii.% 

7fi Ne" c.oki.1! timcinds 
7 gi .\ailablc lubhlcat1s arIsing 1iml current rswarch 
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SRI LANKA 

lal I)ambala (I) %kill from r t newt,a,,on ,erminate 
INhi1 Ipkl.I)ara dainhalla ifour s% dnttea 12)1 eltea'on 
IciAll oser 3hi OctolcrNosrhr critl lof V6 t ,asOrli0l 101g 
Idi Indigenous. some record, infolklore and April \Ia icd ol ',hrt sei,easomii 
leiNone 3c) No srci il' l preferred 

3th 0.0f m 

3e: August ( )ctobcr. Januar. larcl2ai N%t knrlownr 
2bi Iwi cos. 3fi iii l)is Io toV rmcl-d.[ridCIhopped imature coked eitter in on. length of 

LtXiot1llt milk ialuni (ir tempered in tha%. Rigid plono'..slil i c 3gi 

tk:oniit oil itch: a, a egetable curr, to1v i51 Ripe seed 110 1310 da,%yaftcr plir'imng 
eaten %ith rice (3) 3gi ii lIighl. critical I-I Crilni orls in March 

liJ Rot,, caten scry ,,oradica lly September 
III Flow er , open ii 12 p.m .i esening 182ci !!ome girden c'rop, har~e,,td Ina . 3 i3 r, J)1,1110111%tvall %'ear e 

round. (numption gencrallh low. No tab)w, i i3-4 lar,,dcuxdngIon oi nais 
Not known ipro notepsisciii IdiProfu 1 lulati m ad :llar2ei N otlk now,n ri )ts 131

2fei \Of kuuul i tdabetes -3j) ii F 10 iv,. 1i,cc cilcced f rom different 
2gi Not knon areas, 

SillRO, colour ,istay s green
111Meiuni ,'w, i)CniiI [Wd hl.ngthi,. Se.edt co)lour,, mildhros( i 
i d3ai ii Garden and segetable field border crop S lossere hbte, blue and lue purple 

iMi NO fised spacing 13) 
%inr'rail - 1 5.3.0 r high 3k) Very rigorous \egetalie growth. Yield, 

dry unknown\1 Can be allowed to hrisel tip in 
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311D~r uit 	a, ardC1.1, ( entraiI Agricultural D~r. S.Tirirrcanla. Colon Instituite (ifScientific 
limr;m PUR *D\I11N*IA Dr. N. and Industrial Recarch ( (0(C%13 arninorun D 

% Rc'cairch Station. aicids and %i~rm~'ii~~~.\rf1L:I~ur.tl 

W%11%IIIHL PF\I I %%IA Dr M,. Pille I-,i~ulti, () griculturc. 1, imer 
3111\mIL~c:.l. P.lru~i Nc~i 00 . 1 %IN( 1 111ca. lIle.CIII\j and 1PI-1 NF Itcr~pmr~\ 

M~~h'i 	 di \titlcimrrim.15t:1 Ni 

C DiIr F(N~xmri~;,;ii cc 5hi ',jiininsetc.i 

4,11 *' fc~ 'rdcd 

41. ,o i-CLa~ 	 \ Ir iCLktIl?!C. ( liffril ItItISUIC 0 'III? 

4d crm1 rc 'us~vctld in limiting plant life- P 
;hkIirhom rept irted 'uIICePrihle to neniamode at 

,k 14) "1: 	 D~r (R I'i:m.D lj ~\IirL-, tor, 

.\k hu~mrt. RL'C[ ' I- o! U\r;L1itiire.411 No rcC.irded 

i hk'hi~ Dnur 11 NI \k .irII i illr \r iIIiraI 
4111 Dr F I crriandti. ( entral \grmCuiIUra Iiii ( f1\ 1t .nkaSri 


R;:.;:arc I I fl~tituic. IT!RA.\I)!NIY PIT~* DiI N \
 

CI )i*e '~i 

.111d Iri,tu1r1I Rc, art;h( C)I q MW ) s cd;
 
D~r \lcririn~I: I-.l *ericulumir. C.I
 
I niIC~T\.P-R \I)! NIN I\ 1''cc~LICIrII1i ~ ll1(T
 

tis Dr S BiaLtsu hrmim ii .im. IX-ar miciit til 1,B illet 10iQ' t2
 
Ilutam'. I ni'crii%. PE R \I)ININ \ wo pa LII1 (4)
 

THAILAND 

lai 1himiaphluut 3ai it I Ionic gairden crop 
imi Root -. I ILid 3hi V\ier \%ci eo 

Ic; lkde~pread. hut inainI\ in N. anrd N i.ldr ii 3.: 0 SM II 
prm ince% 3ci ni11%! RriculirI in the winter Wdry.. c him 

dI IIi~tOr\ O tilpIn I haikind unknow ICJM)11 
lei %Le ( rjib 193 11 (5a) 6T ii P)(0 '2 4 mmtlh. 

3rn 11 N.;rmill phwtmi.cnii' 
iii Ho' ii'iiaiihI, 'Ail;'xim mn morning 

2a i  3hi Perellial 
2hmi i. pjxcI im maIt rt1-md. ui'na II boiled Po iiu- i tlatio( lit 

ilt R( KiIN Caler; %cr rarek, 	 m liddlo it) iiric iic noulmes 

Promh ~ i r ~pa hk m 	 ~~ ~ (c o tD aijick. . o i 

2LI1;)(KIS ) P'h'kmi;lmingkk. 19771 So-d ifor 3p ii abiout 50 %,irmitic,, 

plalwivi I ~h Predimniani v'reen, %t. oi'Ior M-III 

2C1 Nwmknmm'A 	 l.o1g and '11011INijNI)iii 
ivi (reen to daik hrmmnii ced2i Notiknmm''A l 

http:ii~~~.\rf1L:I~ur.tl
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"ullalnd o..inued... 

%ISeeds mos1l large 604 Dr. Arwooth Nalampang & Mr, Vimolsri 
sip jCaees tortirOs o,,dhut. in sme Devapalln. Oileed Latorator,,. l),isio l of 

saretics, lanceolate Agricultural Cheniitr,.. Department of 
lip [:los er,, " hue to darK blue 	 Agriculture. BangKhen. [,gkoi.9 

%III) Tulvr,,not %%ell studied 6di 
3ki (froivth %gIgomOI Y ldshigh but not 6c) NI rs. Ubalsri (heov,%,akii. IXptits Director, 

rcorded Industrial Rc,earch DXpartlient .. \SR( J. 
311 )r Narong ChomLnllos. Applied Scientific BHargK hcn. Bangkok 9) 

Research (orporation of Thailand. iSced coat rettiosed h, st.kinit 3 ights in 
pKhn.k Lok t9 vAater or 5% NaIl( )31 and then h%abrasion 

P le'., Ncss I( or Mhite3in I .pdt Cuilea 12t lintes. Protein ppta in 2N I I .,e !treen 
|.u.saii d -I H1aikoki Fla our of milk not aisacceptable as thathrld.lj 	 wed. 

of A)%abran milki 

66 None 
4.11 Not rcCordCd 

1.[0%s d litile leaf.ca,",. wcen
 
4,1 Not kno sn 7al Dr. Narong (hormchalos . Research Director. 
4e Not r:corded Ag;,'uiiural PruLCts1, Rceartch Institute. Ap 
4h No rccord plitd Scientific Rc,carch Corporation of 
Igi Not knoisn Thailand. No, Phahon%.othin Road. 
4hi - W ng K hen. ,Ha.gkok9 

7hi ('mact a iioc 
7cl Yield. ph\,s1010uo 1ca characLeristics 

5ai Ste 16a) 7di Nore 
5bu See (6") 7ei Noi ,eistudied 

7fl Not et considered 

ta Mr. s & Mr. 	 Darunee l (homchahsm N. 11970, Iln Thai onl! 5S mos (hanaila, 

I hananunktil. Institute of FlKil Research and (raib W.(. 11931i 45a)
 

Prolutuc [)e eloprnct. K--, sart Uniersit..
 
Bangkok 9
 

6h -

BURNIA 

tii Pc, aung.a ',i1urmsei 2b) ivi Tendcr pxJds occasuonallk --aten %4ith 
|ito prung iN. Shan Statei (21 unripe seeds, 
Ku berma iKaren ttill,2) vii RiFp es N:dW Cd () t, intomicating (6) 
us'lPod - ,ulg aihin %iilRI,ts boiled ikith rice ,trass to color redi\I jv 


%IlllIR( t - ill\ItI 	 or eaten ras% 

p\artculhrls Central garden a field Peel 
I )iser liurnia ed small rowits %err v'olira,,siucks ssMch 

li 'hlecd to hase Ken i th, countr, for a long are somctmcNe dip[u il --ill and oil 
ti 2di Roots: 3- K.at,,k g 

lei Ihkrkill i 19061 (2) 2e) Combination of rtxits %slh o o, produces 
l hon',isone & Sa'" cr il 91416) into icztinj, effec, s hich riht cci lead to 

death 

ILI ide, p\\ ol, ii and 2ci ||ill iiatirugiand crop. 

2a -	 20 lKentung) Rox) t ,d to mAkc [vuhice for the 
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head and neck n cae of vertigo (2) 
2g) 	 RaA roots can he .toied 23 moi:ths. but cook. 

ed roots, onl. a fev. da,, 

3at Ii garden Itaulng)a) and open field croptIil! 
idelta regiini - eeciall after pidd, 
and befO0e Sugarcane. (01 

ti Ridges 20-25 rn hqgIh 
iit Rice.fallo,. farub .±rd manure or ,oJd 

ash 
ism 7-15 cirx ,0cm 
%1 10 cm p!ntmig 'epth 
vii	Plants alloscd to trad to prokduce r()ts 

mas b- suppN::,d b% ,take% or tree 
stumps up to 4 m tigh for oiAproduc. 

tion 
si Apparentl.s UtL h cAre takea %%1th 

wheedlng 
ini Watetin and irrijitlion practiscd %hen 

nece,,ar, e.,ctails .t.cr p!,!ntin !.[N 
C.esof ,ater 'cft ithe fields ',hen plants 
hasc floss ered tirfruited reducc, numitne; 
of t '"-". 

3b June-Augut bcginning oi %%e!-eason; 
3ci All soil from cla. I \a.d but hrtn or %and% 

loam preferred for small tuber formation (2) 
3d) 0.2000 m 

3el iv& vn Pods and seeds: Nonm,er-.-ceinber 
viiii Roots DLcemher-March dr% seasonl 

3h Perennial. but usuall%planted annuall) 
3o u & ii) Profuse nodulation of ,er, large site 

espectall) on fallfnw vround 

3j i Not knowArn but some are better tulterfor-

ming. (2, 6) 
i Predomiiantl, green pxos 

in) L.ong and short pxlJded ,arieties (15.20 
cm & 10.12 '.ms 

WEST MALAYSIA 

Ia) 	 Kacang botor (2) 
(Kacang botoli 

Ib 	 -
Ic) Widespread, but less common in Singapore (7) 
Id) Long standing crop ifirst recorded by Koenig 

in Malacca. 1778(8). Apparently introduced 
more recently to Singapore (7). 

tviWhite or greenish ),ellow to deep brown 
seed 

v) Seeds 8.10 cm long. 100 seed Aeight 
28.35 g. (6) 

iviLeaes short oo:d to ,ub spherical 
White to lilac blue fho, er, 

,iii cream rnide. brov',n outside 
viii 


Tuber, 
lxiTuber size 1Oi5 in!mogx 2-4 cm wide 

preferred 
RooI ields '5€00 ,0O0 ke. ha 12) 
Dr. Kaur Zan, Dirc,,tl. AgriLultural 
Research Insttute. G(,zori Insin P.D., 
Rangtmr 
Papua Nei%( juiica I linei 

Not rcOItdd 
Not recorded 
Not recorded 
Nemntode suspected on plains if planted on 
%irgin soil, or after fallow lexcrescences, 
Burkill p. 601 (2) 
-
Not recorded 
No! recorded 
Not known 

-
-
-

Dr. Kaung Zan. Director Agricultural 
Research Institute. G)ogon. Insein, Rangoon 

71I1	Burkill U.H. 019061 (2)
 
Thomstone & Sawer 119141 46)
 

AND SINGAPORE 

Ie Burkill 119661 (8)
 
Ridley (19221(9)
 
Bunting & Milsum 11930) (10)
 

2ai 
2b) ii Young leaves, eaten raw or ,steamed 

3ki 
3h 


3mi 

4ai 
4b, 
4c1 
4d, 


4ci 
4fi 
4gi 
4hi 

5al 

5bi 
5c) 


7a) 



~a& qqg apare cont'itmed. .. 

iP Tender preen x),!,,cooked ioith chilliesi 
or eatei raw as ,L.'d 

,imiRout, rarels, eaten 
"ciBacksard crop for h,,11.e Coim,,tmpilon 1of 

2di 	 P,, ,old tiue irkts o.cawvn ailv orld onl) 
b,a ccrtamo x.ctor of ,endors 

2ei N' t recorded 
2fiLeaves used in a compound lotion for 

,mallpox (12) 
2 Not known 

Home gardens and forest clearings (13,3ai iH) 
14) 
Raised beds 

ivi 2 ro, s per bed, 6090 cm between rows 
and 60 cm beteen plants 

vim2 m high stakes 
3bi All .ear round, espectalls June Jul. 
3bj Itigh altitude limit not krowion 
3ei vii Especial!) Sef.en,,' rDecemtr 
3fi iiGermination 68 days after sowing l1l) 

i 1011 weeks after planting 
i 10-11 weeks after planting 

iiii Commercial harvesting ,tpods 13-23 
weeks after sowing 

ivCommercial seed lu vesting 19-24 weeks 
after sowing 

v 27-48 weeks after sowing 
3 gi ApparertlN not photosensitive 
3h) Perennial, usually 1lanted annually 
3o ii Moderate to excelent nodulation even 

when pla:ued in virgin forest (14) 
iii Weighs up to 0.6 grams 68.370 nodules 

per plant (11).Colour pink to light brown. 
Slow growing, more actsNe in limed soils 

ii) 


(14) 
iii) Common slow-growing cowpea tqpe rhi

zobium (6) 
3j il Several varieties look similar, to each 

other. All forms tubers, 410. 11) 
ui Pods predominantl) green Pncluding the 

wIngn 
in)14.3 24.3 cm long. rectangular 
iv)Pa;e brown (cream) to very dar'. brown 

seeds 
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Green pod )iekl= 35.5 tonslha j744gpLinto: 
seed ,itd 4590 kg/haM- (102 g/pianti- fresi 
weight luber ,ield,, iplot for green pod produc
fion) -- 4980 kgha i I I0'plant); Iplot for seel 
pr(ouctioni - 2246 kgiha 150 g/planti 111) 

311Mr. Won- Kai, ('b.), Umersi, Pertanian 
Mala sia, Scrd.ing. Selangor 

3m Papua New (ue., Nigeria 

4ai Not recorded 
4bI Not recorded 

4c) Not recorded 
4di Not recorded 
4el Not recorded 
4f Not recorded 
4gi Not recorded 
4hi 

5ai 	 Wong Kai ('hoo. Universiti Pertanian. 
Mzla sia. Serdang. Selangorll ) 

Si See abose 
5ci Wong Kai Choo 1 111) W(hicks respond1975 

to diets with 50/50 cooked winged bean 
seedlso)abean equalls well as to 100% soya. 
bean) 

5ei 	Faculty of Agriculture,
 
Universiti Pertan'an, Serdang-

Selangor. Mala,sia
 

6a) 	 Wong. Kai Choo & Ch'ng Guan Choo, 
University Pertanian. Mala-sia. Serdang, 
Selangor. ih(iestock and poxultry feed) 

6ei 	 Ch'ng Guan Choo. Facult) of Agriculture, 
Uniersin Pertanian, Malaysia, .Serdang, 
Selangor. wxinged bean curd & milki 

7a Mr. Wong Kai C'oo, Universiti Pertanian 
Mala) ta. Serdang. Selangor 

7b) Dr. B.S. Jalani, Biology Department, National 
Uniersit of Malasia, Jalan Pantal Baru. 
Kuala Lumpur 22-12 

7c) See above 
7d) Some Psophocarpu palustris found used as a 

cover crop (10, 16) 
No ongoing research 

vj 100 seed weight 34.3.38.9 g; 8-15 seeds 
per pod 

vi) Opened flowers blue with green cal.,x 

7e) 
7f) 

-
Ching Guan Choo, Universiti 
Mala)sia, Serdang Selangor 

Pertanian 

3ki Vigorous growth (especially vegetative). 
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7g) 	 Lir 1976 (7) 
Wong Kai (hoo I1975 ( 1) 
Wong Kai hCox)19731113) 
Masefield u1973104) 

INDONESIA: SUMATRA 

lal 	 Kecipir Bahasa Indoneal Jeat iSundanese -
W. Java) Kechang belimbing. Kechang emb-
ing iPalembarg, S.Sumatrai Brung illkrastagi, 
N. Sumatrai 

Ib ivi Long pods = Kecipir velut icf. Dutchell) 
viii Ripe seed Botor 

Ic) Grown in all parts, sporadicall, 
Id) Grown since time immnemorial 
lei Hane (19271 (17) 

Ochse & de Jong 11941i(IS) 

Soesono 11966) (10) 

Sunarjono 119721120) 


2a) Mrs. S. Guhardja, Dept. of Home Economics, 
IPB. Faculty of Agriculture. Bogor, W. Java 

2b) ii) Young leases and 
ii) Sometimes flowers in raw or cooked side 

dishes "sambal""rumbah', 'kluban' and 
'lalab' 

iv) Pods chopped or who!e and unripe 
vi) 	Seed used in side dishes and soups, 

especiall, 'Sayurasem' isour soup (21) 
Leaves, shots and pods infected with S'n. 
chitriumpsophocarpi (false rust; - 'j3at 
marunSkat' or 'jat keked' - a delicacy 
eaten boiled (17) 

vii) 	Ripe seed not often eaten but may be 
shallow fried in oil or roasted, decor-
ticated, and eaten as asnack. when mixed 
with nice, it can be known as "sangrai' 
(Sundanesep 

viii) Roots not eaten 
2c) Important vegetable 420), but consumption 

seasonal and fairly low 
2dl Seed Ifor planting) in markets 500-5,000 

nipiah/kg 
2el 	 Ripe seeds give ornv.: heavy-head feeling (22) 
21 	 An infusion of the leaves is tratitionally usedi 

for e),e and ear infections. Lease , ground with 
'adas pulo pulosan (aniseed ground with 
AIYVxiastellata bark) for external use on boils-, 

Shamsuddin & Yaacob 11976) (15) 
Broughton & John 1976) (16) 

7h) 	 Burkill 1l966) (8) 

AND WF.ST JAVA 

called 'catetet' (17). Seeds cleanse blood and 
are useful for treatment of venereal disease 
(20) 

2g Not known 

3a) ij lome and ,illage gardens, alo borders of 
rice fields high ground and low land plains 

ii) Raised beds or field dikes 
iiii Compost or manure recommended on 

fallow land only. A second fertilizer treat. 
ment (artificial or manure) given when 
pLnts are 10 cm high improves ),ield (20) 

iv) Plant 60.100 cm x 20-30 cm (23) 
vi 1-2 scedsiho!ce
 

vil Stakes -. : to 2 meters high
 
vii) Mulching considered useful
 

viii) Weed carefully
 
xil Do not oer water
 

3bi 	 Plant after end of ran ,eason NMarch-May) 
(20), because if ,ou sow at the beginning of the 
rainy season iNo-emberl thz plants develop 
too much segetatie growth and yields are 
decreased (19) 

3ci 	 No soil Ideal p-i limitsMpec-tal preference. 
5.5.6.5 (Z0) 

3di No information on upper limit or cultivation 
3e) Around August 
3f it 6 das for Ferminjion 

i 	 Floverirg 2-4 nionlis after dr. ,.aon 
planting. other, ,,e 9 months if planted at 
beginning of wet .eason (19) 

iil Pod- hasc.,ted 3 1 months after so% ing 
i,, Seed, aailable after 45 months 

3gi ii Photosensitii, not studied de supra.%is 
wet s.aon planting 

it) Flower- open betmeen 9 10 a.m. and re 
main open the ret of the da. 

3hi Perennial but planted annuall% in the padd. 
fields 

3o 	 Noulation not studied clo,,l. 
3j ii About 100 ,arieti." collected from all 

over ndonesia 
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Suzmatra & W. Jaa continued... 

III I ("i I uc ?gfcef or LICep FreenI Sornctirnk-
red W11111" klC~c!op'tN On " Ing., 121) 

Lu' Pid.F rci.iiictilar or flui '.1111 four dif 
tercrit kiinds of %kinleshJqx: I eiieth 12 70 
ciii1 

1%1 reliii M111e J!o hrl Ii 
1111III dmIcri~ 

.L11,:. III, 
%II 111CW:;'1r;'! 1111k r 1 10 Iht)ir 1Iic tiiii 

!IF~ OJ\ uiJiin'Cod~oc 

Ireci lN 1 ) 1 4 . 41.11 ' II 

~ IIcl I Iwl' 1h.,(20)rom 

1111.11.aJ0lW 

[i( X{ I( Wl k'. j 
14i~r(jI\ Nl)Nr:..c. Iictult of Natural 

IIF\NFD MI. kA j \\ -\
 
31m I'ipu.i \c4 6iiL-.i. \ilecr. ic 


4 I11bot,tata 4 IIh d7h) 

4bi S ,umh rrurn Tihsrz iake rusti :4 
4c- itc kLii 
41d in 'liic2hsI ' k:C[CItea 
4ei I 4Wptde\' Np ii lerpilli Iir aJ/dnca' mJJrh'ai% 

iyriNohnp~sri Sj n.I''~ p iroac Mt.-w 
Ivi t mr i.iphi~h I ca sucrs trom r~ce cromp 

41 BFullocks, vikit, il 1 iritd h.% rice fice~ls 
4gi NOI NI~c 
411 D~r S .Adimxc'ri. -\ cijnt Director. 

I H\N. .111 j~iuii , it.FX)IO 

D~r *\ Sauolw. Fcrlitihia ficoI4yl Naitiil. A. 

Fr If Jum.ur,. 11. 10 (XIOR~ 

Dr. FIfStitarno, *Irreub Fahoraor, tenhaga 


Biologi Namiona I. inr Ir FIf.JuaLIJI I 
5ai Dr. S. Sasirapraji. 1 IFN AI 

Juanda. IF(K R oeced rotiin contiln (21) 
Pidiorno S ( uitrrckoo. Iii'.it FPencliuun 
Ifo!.iriz. I B.\. 1 )( i( R 1proICInI Ccinlnts Of 
seed %trueiei,i 120) 

ibi (GI clectr)prcsN (it 'ccxl proiiensi. 
D~r, S Sa.tp*al.,i 

5i I(ICN In ,,{Cdi (20) 

D rs~ff icL'r hi n a .in 2. it J in i n d n 

1'4~.FX, W' ~ 
F I %% 

coal b.%ahra~ti. wo~k.wuli'crilught. 1t')iF I 
hir . i~xuijiic 3i( tit, hkc reic i ird that 

7ai D~r, S Sisiro'r.i.:. F rccir I culx,.!.i liohi 
Na~~ui.IJ.l~u Dr If JtIinhhi. -, lF44yor, W% 

Ja% 
a 

Dr. S S.irilriJ. 
7ci %cc ahm'e 

7d I P 1whiultf lfl iinJ~C IN 
plan ii tioi 127). 

somenicuriN ci en (271. 

c .h 

4O Cr crop In rubbetxr arid 
It NcdI and fxkls are 

7gi Sasz rapraidj.i *\H11,1Ind UhF F '1 (21)\, n uil 

flartii rfli~l 111)731 Q23)
 

Cirroreksoko 119771 (17)
 
lHa'.ne 09271 (17)
 
SchwN & de Jiong 1194F11 IN
 
S(csuinol1o900 (19)
 
Ridle% iF9'271 19)
 
Ilurtifiv & \Iikutn 11 '10100)
 
Burkill & flaniff 1F19301 (12)
 

CENTRAL & FAST JAVA,MNADURA & BALI
 

Jai K-ecipir. Keceper tMadurai Kelongkang (i~ 
Ihi Seed Botor 

Roo~t L-L'ihi kehinngkanv iF1alii 
I ci All oser. chiefl%at ho% aliitude 
Fdi I raditionaF crop 
lei 1-fa ne F1927) f(17) 

Rurrphiu%i 17471 (22) 

2ht i nshoots. mi .. c 

isj %%hole inirnalurre pod%and 
%,It unripe wedN uised in *alah istearnedi 

ru rah' in 11ahi anrd 'pecal' ispiced 
segetable niistnjrel 

viii Ripc 'wedN fried. -OdI~ld Or boIild. lenIpV 
nade out Of SCedNS 

viiii Roots riot eatien ibirt hawe medicinal uisci 
2c) Of seasonal Impo~rtanlce, tiujuaF in homne 

gardens 
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ll'M-ed/INy s W The feew" of a /.Ouseka 'O,4) .ajta. C Jama 

C"& E Jaia. Madura & B21i continued... 

III 
Pod,, Ix)ptular k tth children ilkin 
Seeds nor a,, expeln,, e a', peanuts 

vii) 
viiii 

Il-V: to 2 m stakes 
- x) %cr% litle mulching %keeding or 

2el in Ra%,% a,.,',,.ndl "atermng 

j,,! Pod , ,,nictimes prod~uce dl//llcsS and 3bi Planted at beginning or end of ishortl rain,' 

nati,,ea. Pods, ,somtimnes
, caUw.t flatulence ,,.a,,,. Ockto:ber Marc'hi and (of t.e! after the 

ii) Roa', ,,eed in exce',s produces dizzine,,s rice hiar,.es befo)re the rains appear. 

26 11 JUILe fron Nhooits uA-(d for the teeth iSepteniberi IM|) 
ml L.eaf julice relie,.e,, morning d ,,qp',ii 3ci All t [vs of ,,oil 

m,l |odi, g(xd,, for tile bltxAd and for shimm 3di Noat uLCh gro%, n o'.er 51() r 

Ing diets 3el m. Podv April Ma% and June Jul% 

viiii Roo}t billed v.ithl sugAr l1.1111-N',batuI gula" %.iiSeed- Septembe~r iif %.et ,,ason plantedl 

g~xd fo.- treatruent of thrush 36" t) I v,eek t-) germination 
mi Flokerig after I1.: months 

iii) Pod,%after 2 3 nionths 
3a) il Home & upland garden or field bo~rder 3gi ii ProbablN photolinens iti'.e 

crop iii Flm~cr-s oprn 8 ami --- 2 prn 
iii Ridging if gro%%n upland otherwi,, 3hi Perennial crop. bill planted annuallN 

planted on tile padd%. field dike-, 3ii Nodlhs no bivger than thor,,e of other legum 

ifl(nl.eCt , Iricel fertihier u,,d (Balli 
ivi 20-30 cm x 50 o0 cm ibetween ridges l 3pl il Total number of ,%arieti, not known. 

vi) 2-3 ,,¢ed,,hole None reported a, tuber-forming 



C & F Jitta. Madura & Bali continuJ... 

cc J~rpkt 
~ IrI.'~cmsing 

lilt P~os 111.1110% 1 25 CITI a hill SOMCl 
airic-tw t. it) 7() cil 

iS'cJ %% brm n 

IIGr.*: ', ( ul puds. sometCimes~ 

hitc to klark 

Mii 21) 
3ki \+ Vr VAII. '%I1l 101 cNIrcruatCLI 

%itPtirc (uc Wtic arid puirplt flo~ker% 

tL~jj stikcrsA 
4ci VAhr ~ p Iarhac,rc u k r 

4c hiiL kc, 
Ic NO 

~Rurriphius 
4111 It1SruIrl!1 %.41, . Di Suprarago. FIar 

Proicio I ihraittr%, 
o- Arirculture, (;ad%, a Nada Univer. 

sih.*Y(YAKARI,., Central Java. 

~. ur' h c~thrJ 

0%.4 

W,ivtd &~en n.&iuihern .4sia 387 

6a) Ir .5. Sudarmadji. Agricultural Prod~uct Pro-
Divhlorin Facult) -,f Agricultural 

Technolop, Gadpat Niada Universio. 
Bulaksumur, 'bog akarta 

7al Contact Dr. S. Sastrapr.Jja
 
7g) Mardmuki H1973 (2B)


Nitis 09771 (29)
 
linoc-so 11974 (30)
 

7hi Sumarjono 119721 20)
 
0147)1122)
 

Reciborski 118981 (24)
 
Otchs.e 09611 (27)
 

IN~ 

Wi~'d hets grow:rri as a garden eime £in a main streeti n XhingAzuni. Bai. 
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INDONF-SIA: SUI.AWPKSI 

lai 	 Kecipir. tirarm iMando & 'Ierniatei 

Botor 122). liaboto Anhoi 
(uletbet I[latdal 

Ib No spekl.ial lalc, 
ici More kccipir grt, n in N, Sulaesmei than 

South More Fro, ili .- nihonese upland, 

than o1 c(,It 

Idi 	 RsInnphit1,, 11471 heliced winged txan %%as 

brought from Ja,,a or Bali to Atnon 

lci 	 Rumphim, 1747 aCtuall% written cteen 

Io()tO 17021 Q7) 
Iia+,,ne 11927i (17) 

2ai 

2bi iV1	POdIS ioften Choppedi u'.Cd in side dishes 

& stes - etc.. alkAfried %kith
lalahb 
c(conult milk itinlantan" iAhhoni 

vit Roots repoirted eaten cooked b Rum-

phius and apparentl, tillatent ill Some 

parts of Armbti no,.aIda\ 

2c) Inportant in N Sulsis, and e&,onall% 

elew here 


2dh Seed,, 12. Su l.Isc-,, 40 rupiah.Ak 


2ei %InSLed gi,s a heas head (17) 

2fi Is%Pods g'.t for the 1h1dx 


I I Itone and upland garden% or field3ai 
borders 

il No fertiluer or manure added 
i%1 30 50 cm - 50 70 cim ,pacing 
%I 3 Cm plantin depth 
,iiI 3 s,.eds-hole 


%si 2 ti ,take,, or fentce 

%imi& \i it)niulhing or s atering 

i\iWeeding at 10 das, iratcrsals 

3bi Planted at end of raim ,cason April Ma I\\. 
Sulas ,,i.July Auglst IF Sulaeoi & Sangihe 
Islands or all car round (Amboi espcially 
April September 

3ci 	 No special soil requirements 

& TilE 	MOLUCCAS 

3di IpUr aluide limit not knoVn 

3di i'IPoids In Jill\ i% .'laisse.i arid epternbr 
cialid Sillilhe) 

1fi i (lermitiutiot i 3 5d,i%' 
Ili Flo %crini 12 n ,,ith., 

IF Stla.1% 

titer 


lllPtods rc.!,; iII 2 3 i:ioth,, aind 

I\i Seed, 3 4 iinith, atcr platingI11 Pl+|knot 

dchiceilt C\oC11t it ,ou p:c:k th,:1 and Ia., 
themi In thz '11i1122) 

3g No phtotocn, iiit' nted 

Ill Hoscs r' I,,inl 11n ,lit) Jill- 1 
hut pi.iitcd ().: 

.lant ,nciti I cI.igak~khk silige. -\.lit 

hcl:cs tc 3 s.car, old 

3li 	 Perennti.l. ,,r!tei allltsalh 

d to 	 i',cr 

I,ul 	 I p1ant31 	 N ItLd , :i t (h, I to 

,.cctabL!,N like .atltge aiter ,.,,gcd bcan 
3ji t lotal nunitcr t ,K.al arictic, not 

kto',,n Rtinihiu, rclprts, tube.:r forna 
tion (22) 

i (irell ,1oi,.dCeCeg)lt purlelz colour in 

the inF, ,%ithnmturit, 

iii Pods ninl\.short I15 25 cmi. 7 10 ,ceds 
122) 

il;l Wlnte to dark bro,,n ,ceds 

'L' Leave,, t la nceolatese lI omold 
1(lelagak ok. AmbonI 

3ki (rowth ,yoroL s 
3m) Papua Nes. (hJinTCI i lI tci 

\ar11mon
Uljung Pandaignand ..

4ai Weeds like *alang alang"
 
4bi .Milde,
 
4ci Litle lea! is rusi
 
4di 
4c Etiella i",ncneas Istem borer) 31) mites,
 

aphid. ants, & caterpillars. Leaf Iblotchi 
miner. 

4fi Somnetimc, rats & mon. 

7gi Dr.,. Amiruddin 119771 (31) 
7hi Rumphiu, 1747). V.S.) (22) 

WEST IRIAN 

lal Kecipir 
Kacang belimbing 
Papare (Jaapural 
Sarisre (Marind) 

Blak) 
I b No special names 
Ic Grown in villages rather 

Eastern side of Blak 
Idl Long etablished crop 132) 

than near towns. 

http:rupiah.Ak
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W.em.Irian 'zrainucd. 

le) Nlas-al & Barrau 11956) (32) 3" i) Germination in 3.5 da~s 
Ilasne (19271 (17) iii Flowkers after 40 davs 

iii) Pods read% in 23 monthi 

2bi In leases ,onrni-s boiled 
is hnmature [xd~b arid 

3g) 
3h? 

Not photoensiti'e () 
Perennial ii but gardens usuai,+'nal planted an

ii (-reen 'ceedhboiled in a stes 

the! lir. or tcarned to 

or cooked in 

do do. 
1 31 

n N 
No Information 

,keIII.' L ocl mti'',th green or green with 

ii 
IJah and kIuher 
Rir wed and III 

red ",ings 
P(d 15 20 cmnlone 

%iilt Rotits. not catci rmlCh in the Io" lands or 

..ci No 
iii the! hivhljrith 

.n) 

( an tx- roed is'I Seeds light o dark bro,., in.3dtstnct kinds
'1 k iLea\',osate and omenrtimes lanceolate,it Floers s,hire to p' rp~e 

2dt 
2it 
2fi 

Pod,,. l.(Xis) rupi.
N, t know rim3 
Not knowmn 

t kv aiisapnra market 3k) ( ros .th icon ,
P~apua New+ ( ,iima +Ja~apurat 

,4a [.ittle Cornpetion Ilron vra and weds 
3ai i Homne %ilace or suhtostncc garden crop, 4hi No funeal d, ass krlos n 

particularki it the uplArn 4cl NO 5.ial ICtC I diseCasL noted 
Iii; Not corn)rtstcd 4ei \'zara ,p & rice sternborer (33) 
is) 3940 cmi bcts'keco plants 4fl Mice, etc. from rice fields 
%+ I 15 0 ni harini) stakes fer ce,, 

i. Not ,isualI I LI 7g; Kale' 1 0977. (35) 
ixi Wheeded or ~rwhloal comrnunl.atlon ISorong) 
x) Watered 7hi Massal &,Barru ,i50 (32) 

3bi Planted all %car ronfd Ibut mainl in the %,et Barrai 11958i 133) 
sao,<n lbid - 1958 'A rectnnat,ance survey in the 

3ct Grow n onall soil t~pc, field of ecnomic botan, in Western 
3di Upper altitude Imo probabhl about 2000 m Melaneia" Mimeo p. 17 
3ei Avaibble mst of the time Helder 119701(3-f) 
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1k0 

1. Tempehi fermented in plastic bags. 2. Wlinged bean tubers hulled and boiled in the Ivory Coast. 



Winged Bean in India: Its Present Status and Prospects 

K.PS Chandel. R.A .-ldora. BS .ho/i and K L Metiraj 

lhi Natiaal lurei of Plant (.nrttit lHtsourc-, has .is.mbltd uotr -11colltclions of Aingt-d bran through plant t'. 
ploralion carrird out in India ind a;r ad..nd .upptimntd the grrnplasnm furthrr h% it%.intirnational c-mrac1.. ihi%. 

t:rrmplajsn i% maintainrd al N. I)tlhi and .- mrawati tatiions of thr Burvau. iFaluaifn of this material ha%revealed prm 

mi.ing gvnu)lt pI- for grtucr pods. grain & tubtr %itldand hi,-,h prottin Lcoittini tour .0" in pod,.. 12% in iuberst. Rls.arch 

ik bring carrird out to dcit.hip %uitahl iipts for diffrt r, ialvs Ito populariii: this crop in tropical and sub-tropical 

r.eions of India. 

INTIRODL'ION 

In !ndla. Ihe Iiged ean ,opctarinis,'traj'omdohus1. 1I) I i presen I grom n h%the tribal poeople 
in the northeastern regiont. lrinard iln .,am..,ittnipur. .iiorami and .Meghla a ,talc% TO some extent. it 

is also culti.ated inlcertain parts -f Kar otd cspeialhGonolnd.( h.O. Mi .|aharashtra. around the 
proucC for cotnsumption

Ih;e %mcd bean %;.sitntroILuced in I-I lio theollotaical (jarden Of Sibpur. Calcutta. lHurkill I19001 
Cities %hin thehrO is brought .I rleen segetable 

ur'e.ed the area of it., cultiation atnd at inin Indi. .nd oh .rsed that the crop %.asalluost ahent IIn 
the Punjab; ripened wced was tound with some difficult% in the plains of Uttar Pradesh: but was a littc niore at 

v ,home I ladhs aPrladesh htere it sas of te ntmesros it i the %illage garden, Thc crop has beetI succc.sful. 
1%introklucd inIand1LI ecral cities. viz: .Napjr.Poona. . Ratnagiri. (oa. Nh.(ore.JN'ItJIIJ ' illagcs of lhonba, 
Madrais .nd ( alcilttI ' he rla of it, sticce:ssinl Ctlisltiilo. ilo -csr. could not extend b-,%o..d it,, initial 
llicC', of iititocdtiCl IM duritn! the last Nixt% ears Nince earli r iiitrdulced irielies .,,erenot able to cillpete 
%itt'. tither inlielnt u aiid etotic Ce1111C piesCIC Ued ior grin and or se'ettble pnrpise, 

Altollgh troiin1i) to titi eotic coltii ingd .cr ciioutntr.iS of eTalin tested ith sstemiatc ef 
.sib.'ltl f ltortsl lrd 

, grtnmllism Iun ,,aritis t ;)ulitrics ot iitlicast Asi And from Rcesearch Institutes 
tIII ..\rlcai %%ere iitiailted iII mid 01.' h., N'tuilil HIire.'u Of Plant ( ctietic Re,,ourccs. idia. a central. Noe 

ageticl ort h lilt totlAliciti.)i of pla'll iltl'eril troni ahrud l'iirther. during plant c\plormtuiitilconduIed h\ 
%the bureau in the niorthleastern region ,ince 1970'N, it a oh red that set eral tribes of different ethnic 

irrolils 1erc\ \iln ed tall itiltls .;rmind their dv,elliig!s lid t c.isi niil Ili thc ficlds su irted t babinoo 
or tither shrubs ,itnd :rC Sor'inil slnl-d N1at1i i gro s ii more like cicurhit aling [te salls ;Ilid hill tops. 
Soin ribes tuHh the ereeti :l I c.t)4cd \citahc and the sce. s hMiei roasitd. [he l .'al cultarsonsinmic as 

,ciihitcd ,iatuon iprhap duth c thiar\ l.rcteremslii eed, pod and other p!,lt characters. [hlie a\ ailable 
s.irmbhltl sas collectcd ssilil ai %i.', to tc, it,, adapttoti iln Itcr arcas .uili to undrtiake s,,lemaltc plant 

lilpr intitn lhist%srk .! bureauti 

(EIHMPI.AS! I%Al.-1' 0IN 

iriniplaui cLlltc.ins o' L0uiirlsuiig 01t3I0 i1nrellilis old 22 COtic ,acce%siolis front Indonnesia. 
Plapi Ne. migeru.ilhd sere i.iiicd ilid Cili.ilcd diiritig the List $ \e..rs at tSo loca( inwa. ( oiaal '' 
lkii sii: \atI/ il lhirCe.i I I'!lnt (itentic Rtesurcc,. Nc% I)eitilaid t Its Regionil Sittn. :.llraalti 

i hilaiilr.ii se",' 'e,.crc ltthe Iliiatiiite it Uurail Rcsearcl.tiipplij oll lortilt 

-\ir ltilim.dt t iscrilt . liP ii,, r. I P .!ind Ihe .\gr1ciiltilrlI ii 'Ilii, I hiliptir. R.ijisthan. ai ti g ti test 
tlcir alrwimiutnii citial Iii Ithc: rte"!el ind to iltlcu, rt''.irch eftorts Selcticd cuilars, ,%cre ,l, setit to 

!hC N i i Institit o1o Nitri. ItIsleritl,. for tic ili mutcrt.ik!ig sltudiCs oin Illiriiital alxcts -lur 

\ .iccc'iu hlnd.inu linaliirc. 

thertre. inn .ibscr toh c rtis ng inllternuiiuainil intect in lithe scopc a tetllial 0' lte \'oHived Iban as a 

iNational Bureau of Plant G'n'tic Ru-surct-. NeA [Dlhi, India. 
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Io ,uLppld 	III rc Ic.irh Illin cN iiiN% .'l Sri I ,lka. Inproeliri iLh ct'w I\ i 19' . i .l ,in crc 
l I, ... n, ke i) )1C[Ic II c IiI l[IIu',ic. I(ocnricil Ihcir ccrtil i, I I.it) aid ii adoncNi .i.and l 'V.tpiw \c V,(i 	 I h Li,H I lII N' I 11,IpI"l",It:.IIII ' IIhIL It ( )IILC." 'tC,ICCII I II IL IIII, t i d t h rI n cIt' \ I "+l11,III R t, tiLl l : 'I , 

,ki illJ.%a 	 Itil,. -It K \rtriI roin ihL i.,chcii crdcu Ii IN .ii[dj IlLicc m.11 

total of 73 collccti rIn\ha.tc i'ceI J\,\4nlcd for etin s ,traightfIntrt011ctioth .1d for iiC in tic breeding 
imld" IliI 1C l ti,. 

,.i 


program,,
oll 	 , %I ,.; Iti Ilih, le l I(I I fc I'.: II)L.I'll]l ]'_l+I h~ll Ill + ',l U \Car, , iluaicd rIll,-' l~i,l %caI.' 

M.i,01hli vcrii\l,", IL , ,itI .dA 1 ti dillrcu t un.cr Xlii I.-,
tudhit t C\IiC'" Tit' i iiL, L, 1,it .I.iLIL. 


,I I . i .wJ \r ',it. I.1I 'N L Al 34. Uill
Lonidiiiol,, 	I'1lh: 1 i',csCIti, ilc 

rinniiii ,.'LL:0 1fl1 9 \ ,In d ,:,I 

Table I. '.-rmn promitan ! jtnotIlpc (it Aingrd bran. 

Tolerance 

Pod Promising genot p to
Ac ionsr 


Se(d Tuber Forae From
 

I 	 " ()4 Manipur indil + 

I 	 C I '1Wt' Majripur indial + + 

I ( 25 I)WI/torain ilidmai + 

I C 2.5102 \1iora~ll IIndiai + 

I t 27, X4 Ghalua + + 

F U -: (,hanw + + + 

F ( 7 )lA (iuia + +
 

( I3"12: No" Guinea +
 

F-( 3X24 Nc% (Guinea + +
 

I ( 3X1X25 Nc" Guinea + +
 

F- .)S95 A NcA (iuiIca + +
 

I 	 ( 3X'_ t Nc (hiunen +
 

(I ju,.i,r +
Nc ina 
I- 3t)4') NC ' i iinea + 	 + 

+ 	 + + 

+ + 
-	 ( 114673 hId',csia 

F 	 ( 114174 Indonesia 

I. ( I I'XXf Nigeria 	 + 

OBSERVATIONS 

(rten Pod% 
%.ith%hortcondensedNine incmcec\stowI, i'.cr\.i ,i,pfrtyinnlng or Ifire'n ix )d prI iktictololl ere ,II drIif 

i~itcrll~iN,, c~r\ lho\'c'rinc 47 tim'.l,,,l lls, hitIi icdltil lonI to 201 cl. tcnder pks of iale grctil or light 

greenl coloumr 

(rain Ni id 

Iuhvr ilidd 
jiC.' ltti.%rCtdItC imu'.,lcr lonN vcrctichttit\r 	 l lllN,4LsC."uICil IW)chlln,onthu aid I)%% j-xl and grainl 

Iddr N id
 

I 1.. L' .C 'OhIiii i Ii.h ii0[. liL ,illd,1 iii. \L t~li'. tt\! Il Al I h i.W All 1
c ,llldh Ild iC ll to dLrk 
vrILcc I tllt '.6)[1 " hlt i '1'.tl,m 1c h[i g,rccil xtl cr prl litlll 


Frbst I lIranmce
 
im rc. I,11i1 .mIitl
I dcpict'.',thatI 	,r .iLLCssItiis '.CW'.r hmmlcrIIt iii lrm- :i1Icr I)cllhliL:th.ldltiNl -urtllicrilF 


-.%itleIu(w Lcr,nItllrcs IurlItIu,%IIIe hpin %tlir\iml
r ,, LIIt ClI. ,II i'. '.rc till tor multipIc plrp',, 
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NUTIRITIONA1. VAI.LE 

Tahle 2 presen,fls he 111nu11 tour Prinui,lv acCejoItSt As copaeltld lo(te eoltict. terial111%1uJlas%of 
it'.ted. lhc",anll fron Mlnaltur hid hiiier proi it inr pliihphrtus Lontents in the ,eed 

II thz. case oi tuer,. th .Iudtrliti s ,-illo.fik lo%prolin saue'.,,hid coll[\r,|tlCs 
.\ irt froit the ,ls ,, ot .d,ti, ',i\tuer,. .h1 Ie-LrCC I , t uoexotic ,trains . crc alsoajnl ,d for

proteini contenit. ssluc rantc) fromi 14 O(Sti V\S~I' Pap Nes (juincai ito 1 ti ui: . I11--C 
( i ht iMA 1n n 

Ili J 'S.rJ , 
%.rrtios 

- 4' * I 

SU p 

'r";,+ 
4 

I I 
t~.I 
zlil !zI 

I 
. I I ' I 4 I 

Ii I,.. 51T-, 4: -+ 4' iJl' .l9+i0 191 

W\'e intend t()undertake plant exlo.rat'Iui'4 is three gro.cological, phytogeographiw lbelts viz: 

imlhumind troplical trru-ct,. %~,otilh,..ards it)Kc'jla;. 1111pu.,rls TaluIiha~dL and (c)tiheBIl m of Lasiern ghalts ill 

northeastern region including pLis of 
West Bengal anti A, rm. Augmentation of gerrnplasm collection 
front South F!ast A,,an countric-s and other research intitute%engaged in winged bean studies would be taken 
upl'%,lh cinplh,)i, orn [,r.urec mnof di~cr,ec Lmtioftl-,+, cN,,i,,:kH tlltyc %%tihtk ,arfhtush , habit %.%.l)hCarl%, 
tn1.llkill1% . I c lt ,jbilh , (it+rttFpjl ltnLo u lloris ,.,ith tI,, tcr Itutc.,r.11,ltlh ' 
Paepua, (hte -carch could ,tltribtutcn% reqtur d frontlnca ,q, lld hc,.
be intensified t teer he agronomic and ecological retuire 
ment, i this crop r\%th %ct. Itohihast ItsPo rlC hi atrion in India.The promiing gerpltasmar+Ct f 

screinedalread r on inhl bureau and matrWstobtained thrugh intcrnatinaleion, uld e multiplied and 
itn ,ri t d 'tlhr ,diit lt, ) .. ti rI Shtlhr ahIlf (Nc%% r t c,s \kL . tehur. tito ,!.ttul er;.coi% ot,r 


suited hdittretl ,terrteiri' i.ll regiols coerim humid troP!l.,tt, ropi ,walto suh hutmid sutropical
tratits I to,liriit this crop. sceds ot sceclcd cullur, s IIll ,hC distributld to tLe tarittiu. ctniiittit\ insol-
Il1v C It IIo :I .IVCtICIeN 
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Preliminary Studies on the Cultivation of
 
Winged Beans in Pakistan
 

)rAl.I ilam' 

INAR()I- UI ION 

I'namunio Lrdi are grown annuall. on an area ofSummer legumes,vit. V'ivia ;odiataiMongi arid 


%itha total proxiuction of 552,0X0 tons. Ttir imporrtance doe,,not lie
in acreage but as aabout 281,000 acre-, 
the comnnion nn.Although substanuil progress has recoentl,,teen achieved in source of protein in the diet ,if 

li.e ,,hcat. rice. cotton. sugarcane and rnaie in Pakistan %et the proincreasing production of n.ijor cr-op', 
decade has remained static although the demand forduction and acreage Under tnfi~k, and urd for the las 

l' tc ,hi'.tcc ill (tih iih.bC . loh Iliiimc.tOlI 10 ll chl C1oit i . lirtkluXiCl itvitllial of
,lhl' i1'C 

I ,,a , w 1u.,ctcllo s \Ii,,c \ irti. 
' 

~ Ml( iaid ,tl tt . r .tculhtre , ,duc 1irl, hi he,ir fl' i,' 
-
 I lit ti fich Iltt% t c h.1, c i.t lri 

, tl 	 111[t ,xk itiit l0T c1th1 r ,0',, tlls.iricllc", illt e ,); i " rlp ,i., l 

iigcd bean I[1iJ)fPlitctdrpJii I'trTawnlouhtI'lsem to [xie. somle 'vtential as a futurereplace them I he %% 
Ilhr' areas s, Y.("llmts tIL cultsalillollbean.L crop In I n1 e hLre 	 of summieillei meliI dkis1tln at least 

I 11 1.I h e ' ir> (wrdll u.s i1. ,1c Il h11. :a ' iu ir.'d Ire lhii hl,:, 'c I, h .,c1d 1 tlirl Itract 

, rler v,,iterlirt i k niallllitl, II1iwt )I l,tr m dalsrelicd ,t li, ,tk ii! ,11ct e t dh"cr lcd 
Eaisalbad is situated aboaut 31 5 ntirth latitule and 73 east huneittidte lhc land i,a rolling plain only 

lt:%el alkahric sith a pi rangingmbetscen 7 to. I the infornianion of(M).X0(fcct abos, ,,ca he sOil is nt ,tl,, 

maximm. nimiiniunianJ mean mtinthl, tnicraturc and rairifallis 1',sl ded Ii Table I. The ascrage rainfall 

isaNbot 25 crii annuall. summe*r, are %er%hot until hea. dOwnlnr wrioniion,t !n Jl.s.August bring 

sone relief. Winters are cold %%ith fros.+ nights iliIkcemrbe" arid Januar.. The information oinaerage 

nionthl% da.length is gi.en in Table 2 The da.'lcngth sarie., twiiio een 10 to 14 hours during the %ears. 

data of Fziulabzd during theTable I. Temp-rtLUre. humidity an I .ai'.41all 	 .ear 1977. 

MiIfil. 	 Hiumidit. RainfallNitnth 

Jdntd( 	 17 4 4 SO 

1' 12 375 s75 55 

IS 2 47 83 75 	 55 

Ichuars 	 21 ro t Ino 75 4 

25 73 7ii 790 
230 o t,772 -


March 29 13 II (o. 	 74 13 

74 43 3203 15 93 
3053 13 2n 74 28 

180 75 I1 7 11 A.pril 	 3143 
3.MI 18 7 n,on i,31) 

32 03 IS35 70S9 24 1l 

.Ma 2 4n 1885 9 4, 34 14
 
Ito I 2159 08 51 
 8 2 

15sit 21 22 n,98 42 34 

Jun 411I , 2403 57 73 2o I
 
,2 2576 ,213 18
 

1.) 14 24 89 5993 27 9
 

tDirellor of Research. Iniiersit%of Agriculture, Faikaabad. 
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Table I. continued. 

Noat Max 
IC) 

Mm. 
C0115 

lumidity Ralafal 
(mm) 

hik 3703 25 3 7 41 -
3n 2 24 S7 75 12 91 8 
36,80 25 1 75 70 94 8 

*,% 3o 50 25 8 74 4 679 
3o99 25 4 754 -
if)So 25 o 74 9 679 

.. ptc111hCr 34 3 22 90 78 93 r8 
35 24 23 22 n74c 11.2 
34h 23 1 712 780 

(1khu'r 34 9n 21 VS 70 nn -
32 41 X806 72 75 -
33 0 19.5 71 7 -

30 95 15 74 7706 -
23o l 1081 82.80 2.8 

72s 13 27 7993 2.8 
I )'Lxcnhcr 

Table . Aierage da)length month during the )ear 1977. 

Nonth% 	 Average Day
lengthiMonth 

IRS - NIS 
JanuarN 	 10 - 25 
FehruarN II - M( 
March 12 - 5 
April 13 - 3 
Ma 13 -- 48 
June 14- 14 
Jul) 14- I 
Augut 13 - 20 
September 12 - 19 
OMtober II - 45 
Noemnhr 10 - 50 
ieccmber 10 - 12 

MATERIALS AND METHODS 

Seeds of the following varieties were obtained from sources as detailed below in June 1976: 

VARIETY 	 SOURCEP 

I. K I I 	 Ilorida iUSAi 
2. U' 122 	 Papua iN.(,.) 
3. US31 	 Fipua IN.(.i 
4. Npe 1 	 Nigeria 
5. Type 3 	 Nigeria 
6. T)pe 6 	 Nigeria 
7. T~pe 7 	 Nigeria 
8. Typ' 8 	 Nigeria 
9. Tpc 14 	 Nigeria 



The first planting %Nasdone on Jul, 20. 197t after the moon had started on rides 30 cm apart righ t after 
nionoXlfn lud .tarwed Ih. germination and gro~x In except in T%pie 7 "inall ',,aril.ie, ,Aere gt)lo where gr(-,N, ti 

,er ,lo, . 1he second pl.nting , ,adone inspring on Marct I I. 1977 and the third planting 'oa, done on Ji 
IN10. 1977 during ,,1i11m1ter A.- buffer area of abtout 90 cm %,I- kept btciX ecu t%,o %arieties to a'tod Intermi, 
tig hvme, n int.rt f1 g brirch.', It %%,is aloitsinteided t,-. dcterminc tile comu ratlc effecltm ' ss tofdif 
ferent tup-rit , ,tern, for the traI 1in of the., xx it ed tbean iln co[mprion xx it si) I, ridge, , ilithtI,!ant tg ol 
the trial. Thre' oft ,,uppiort., were pr[s J:d I C'. bamx stucks. ingeddifferent tv-> and planting of the %k 
bean itn beten jule or org htu 

W.1 I.NI \I) I ( I SSION 

-in,]l e .':,,r' I L , cd Jit' iihI'l+ Acii 'fihi .ire \J lec:I ii .\ lii, Ilpt 't.d.+ ii"irk++ t 	 ,,ll l~bi lhLi tlI , l i t' ick K ii ,+ L N I.' - r 111AII ,ll 1llAlhll p \LX; It) 0 rC .i.inc (i it I11' c ti 
, 	 ,

11 	 Il 111.1 Il1 . ' , ia l i thl.,hdAndlt 11111 4),:l,.ll f l ,,A + l h .' ',C11111C '1 ,1 l rs'.si, , cl~t.-I r : h ,,,d l 

Mi 	illtu teI 'isoit rithe tl r !w-%ti tlii t'$ l .ris ieI~II ~~I lud2 ntll 

, 	 11' iru.u trT1 " w h 	 t reaini~ dIand In fll rc,Ifts,': it , r e,1l t r I II t stis . hkc. I %p: . Is . ItPS 

IIv 14 ,t.c. r r lIt l, t t' 1')iii " I 'I , th s t . 'k1 0. ti [ 0 1,1 ri+'tiinIt .itIctit Nl!" ll t'r I." 	 1 110 

,
I",: V Ih% ,Nal c~ll,lt~l ,+ H l M ll!,-hKi I It+ 

.'l I)..ull, +r ut' , 1+'.fIx. ', .h11 Pl, : tS." I' ll, rll,.1111.iriuc I i l llll h 'll . I I rett ir ci t Am w i,iI i lL l ,r m i, _ ll l ,f' hrI ofci ur lttiiiiit 
, 

ti utt .;rui u l I t t h ."i,i't ' t 'eih.'~ iii -]ril ,tir ! . iturIhtr.ti'r hIh l,.tterentll~ i 

%% 	 'C l ill',rl,'it:i , tli, h ItIJ %C N'<:;,.Il r1!r~ +Ld.AT. . ', I .llk 

r h-b3. Pod and terd characrrisic-, )f diffirtnt 'aritlics lit the Ainrl'r b.. M arch plinlin, . 

Ili d Vod Ni lI ,riin WNI. of I04
 

ulturt, Silt. N%tiht (,rain VitDirh [)1 (rAin
 
Im.). Il Ad Io Shelld \ righI
 

il)riedi 	 Pod I(Gl.lls 
kitl -22 'i5 II :. 5 5 _W3 

I 212 . ' II 34. 3 1 32 
I lx:' 2t.3 5 s 74 12 415 4 o9 1 11 
I, 14 4 r)2 12 233 229 192 
t I' il2 2;. 2 Il rir 503 .itr2 7 

Mimture light 
BrlA n 22 4 X 12 3 5 4 93 32.5 

Mixture Black I7 	 II 2 .3 3 t, 221 

AmlonL tlhe Ntl '.X ll ll In t Ulltc. theC, iiLged e,l ittil. II.1 SIClh ler p liti i June.I uch ,,.' 

eri.t! it lit h% lhcrite id S ptt \%nit Its i1h %% d lid iIllna to I.l\.r und', and rin;1,. all the jlte plilstt 
mnitnth ilie phtits kcrc e h%. des rtcri iioi. (thc unries ccii viii ..11nuxcd tit 

I ilsli 111, ii iuirrtim tittis thu'Iv ricI I'S 12 I jil 1 1 tint mule uCh 111 si' uri mi unitl 
tlc t ruiit ch: te ,,t ,ic ,r,.e t',,. i rtt imr jrl'i .IN %kcrc .ctI I t1iIlliii U I, ts. liXtr ) ]I,- Ii' 

hlick 	Lrm.n ii hulta bc,%iti
 
ti ''cr' ti : rle.tlcs nle: c. l ll,.l\ l ltttll . tid It %%.t. cr,,d 111.t
d Ihll (I1i d v,, I Ih lh errlmt 

..ctrrci iii (k) l-i ' r .111d \4 t[i"i,,r ir s'L.. le i t.. Il. te it i.iilinrll I !Ie l w,.riticr 1h'. l i i tt e 
ittrcfit , a IItIIs I ihc 4%aict , . , t tui mec ,Is, hs r',ci ,ulid i jcs. Lilcd il 

http:N'<:;,.Il
http:4),:l,.ll
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Table 4. Fffect of daylength on time taken to flowier in winged bean. 
No. of d.i' taken 1) flower 

frum the date (i uJing 

Variet) Sowig In Marrh - _Sowing [0 iil 

I Kl AN'ut ISOd)t i, 909i da" 
I I's 122 195 kLjss 75 S das 

3 t I 31 2010 ilw, 75 Si das 
4 1 94)da k 

I Ile ', 
I19VI0' dass 

-
9) da.J~ 

101da s 
I,%IV - 75 SO Lss 

s II, 14 190 days S5 105 daxs 
I ls, 7 Ver) late vuith jxixr growth, no p'A ,C+I 

The supptrt prosided h} lallbo laths %its found to be thebest llMCer It %%a (ould that if plants 
%kereallo%%ed to gro%% oi ridge.s .id Oil plant trash and it theditaice etss .eii ridges, sas kept at 90 . the 
pool setting %%asnot at all allected is coiniired to ll.ints prmided sibth support 

I he %otl' i01I, ssere al10 cookCd and %%ere ointud to iike for .a ddlticlsl sV 11 ..\ cheniCalc2ee1a dish 
aal, I\Is 01 sCods s a',tlso dnc to dctirinn. total lroiii ,tilt tatk rcit t. It s ,,oh-erscd tf'at the protein 

And d Iron Ir lr'rcent Ire 
.lso thein conducted Prchnlininar% i ,crsations hasc ,homi the neprt: otl ) b%alents at the ilnet.phase of 
Ith' int.cot:c dill iioi I hte entire dA.ta I, b .'iang M, d ind sit Ix '%aflahlc ii lbout 2'to 3 nmonths A 1ost 

in the Need \.,ricd Imn 30 to 15 ,'r e .Iln die Lit sari to ( %to''llic tLIdliCN 

thec entire ,printg ,osn crop has been l.ir'etcd. but die potis of the Jul%plantit are still green.
The winged bean is sclf.xmllinated and being a short day plant it has been obsered to do bt in 

Pakitan when sown from June 15 to JIl 15. Sprintg planting d(ws not seem to be favorable as the land re
main,, occupied for too long. Among the aailable ,ariities T,,pe 1, Tpe 14. K II. Tpe 6 and UPS 122 
seem to be promising. Wing late Mumaturity about ](Cper cent of the pods in K I I do not mature and are kst 
due to the cold front in December. A variet vhich matures earlier than K I! but cquall, a gox yielder will be 
iltot uitiable ariectis %kill hac it) Imnported 'ibMore t Ito ,elect suitable genostlu Ihe s\inged bean unfor 
tuIntiIel Deeds to Ise suIlppJ')rtCd under irrigated conditions 1t aold spoilac tif po s %laie ind sorghum do 
'lot Weiltli tobe suiltable as supplort crops.\ suitable croppllg pattern for a nxed planting of the winged bean 
%5ith sugaircane or other crop-, Ill hiase to be lIxikcd into 

ONC1.SION 

Winged bean was plated for the first tine In PIakIStan Ol an e\pri'-,ie.tal basis, although it is,generally 
considered to be a crop of the tropical countries -rotri tILe %aritlics ::,at hasc been tested. it has been sho%4n 
that sumnnmer planting in Jul%%souldtb: nilst suiIahle. Iltoeer :.,1 future %arietl for Pakistan itst mature 
. ilhill 9) das Oif planting No th.it atwlier crop could b-. gr:a. n on the same land. .-\ late crop of ssheal in 

December of a spring crop of either matie, moong or potatoes could follow. Mixed sowing with jute or 
sorghum does not seem to be practicable and further studies are needed. 

Ilc e\ti riiint hias, pr% cniithat tIn- crop could he gro. n in irrigated areas %%th artificial irrigation. 
,litheugh ttlicre Is a1i'ilituh of it, succcs in ralifed areas as \%el! Ihc green rxxIs could be used as a 
segetable. and the eeds as fod. Since the oil content of the seed is quite high, the winged bean could be used 
for meeting the vegetable oil needs of the country 



Research Work on Winged Bean in 
Papua New Guinea 

1'. Keuitan' 

INFR()OM (-IION 

leaophi arpu t 'trdi:i I,hus I I I .a rdii iimalIlI tllJme of Pa ptla Nev. iLL .I he%%i,.ed bean IIs) 
I,
I siurce of protein foriPN(aI Its potentlal Ii :',ltaillig il hcrtit' tliri .hlitndant lhi,iltion ind 

II rCLd 17j It \izrhcnlttnrc. iiierit% ot I'N( s [, -.tl,)i
hunian nuIriton % rct-i!i III i'F t hl l.t ot ( 

, i .I\c denitft ( )Wofrd I and the: N.i10t1.1tIIe raiNcd d. I -
Colicdeil lh 11IL: tcrc I'rolP \Itt 

tit !icienct:N. (. S -\ 
the Iaciflt. (it.,griculttjrc. Irtt.1.aeC.1 preranic onpielieimi;,o

I)r I N Khan. pLin brccder at 
orrc her, at th.: I [II. %iNi ilf IN( i and tWC I)ej\irtnCeif of , InCd aln nI1pro~etlliL2t .,"iiKC thcn a tiellam 

.",.
PrInlar, IndhNtre' I)i Ii ha %iirk. ",ith tihs crop. C41criliv Itlc!rea sof avroi in., p.l ilt2, ge llet 

and plalnt prtccti i I li,team apprt iach ha'. rc-,tihed
rCCdlin. tlatiitll9, nutritital cheilihtrx.p\tlhili '. 


t el m', C .d Vienetic 1ialnipula
ir anta,ritC\..'.
into the rapid Under.standing (f the b'.ic. in',o!cd alnd 

tlow, reqtieid to tap the p)iTent.l uif th . ined be¢an. 

HIF-'E:\IIIIROJE'I-S
 

PN(i. identify mug the projects.and theThe folloving ts.a rentme of \%,,dimc i)ithe , migcd bean i 
also hrief i outlined The projectsnames of per-nnel in o1 Cd Ih r. It. obtained imth,:,e projects arc 


undertaken b. the L.mner.mt'.t P rid the 1)Le,,rtimetit of Pr mnar, are fianmlcd. re.spctiek..
vN( Industrie's 
(hunca c\cept \%henby the Rescarch (mnimittce of the t i, r'it, and the (jGornment of Papua Ne\, 

stated other'' ive 

PlOJ.-i[(S AI IIIE ( NI FPSIT OF I'.PI'A NI.\ GUINEA 

I uhir Pruduclion i \ ILA.,id R \ StCphenL'1Genttic, and Phsiihia, of A 

Rctult, indlicatcd thait rcprolntti'. e prnuill timfie'. iilm'rliainn-, roi1ntal aswfactors..such . 

lifi I., '.' \lsith rcacr tLadditi.;: :.eLIcl effectstemiperature and , .r iir i 

Effot f If on tie Sife and Ivhrlupmunt of Iuhcr \ \ HalaIhnmpuralurv 

This ,, neiv controlled en',:roiruntal tudies ha, been underta',en.
ia projecti In197. 

Sludi, on (;.ndlc'. and .daptation of \\ ingvd 1l3an I\,Irskine and \ Ke'aam 
I lie ti, ,. ra.cr '.rec foudI to bet.xmipl',i heraed '.,iih linkag "'i.'. e,.ten and ca .\e q,,alit',e 

t Ioh7 uF', 'I iand rel.icd cluractr'. in% continuous ,ariatot.%tlhColour N atral cr.i- ini ',frio 
oinsderable hi.Icrr-,isfor NtL!l 

Genetic Resorc,: I\ploration, Colleotion, Ealuaion and Conscriation IV. Ke.av n and A.A. Blal 

Itit', prijocfle l h',the Iritcriatioial Bo(ard if Plant (e.tic Resou rc,s. I. A0. Rome. has added 8l 
ne'\accesion', into the prcsei coilccltion ofui I. pure lles I- v..htr-iN are planne lie\plire areas that 

%%crenot cocred in te lN \ ft iig % tolerance or to take rust ha.'vll Idetll%pril csttcsion ,ith resfaice 

tified 

IFacult) ol Agriculture, P.O. Box 4820. Univeriit, of Papua New Guiiem. 
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Studios in Induced MIutatins i\ kcs'o~iu 
iIlhr, project armsiIit oiltmai1. thiri inrami Ifirougi [tic use (if ganirra riN and cheical riifivel'c 

AINwill *t 0li0 M.I reii., %ere Ncr ccnck I o tar As~ ct. no ita rt mutant Iams be r nxitld I hli, projctl is 
funded~ hN (ie Iritcriurniri1i! \toIilc I ricV\crico. I M). \k rinla 

1studae%on (Arot:h and D)Loclopnwntl in \%' ingvd [lean and their -lpplication lip Plant trciding and Mtanage
orint PricticV%IR \ It i' 

( rm% n i Ii, 'ii t1,i IeLin) tir cair! iimiunwiii t~j! %i ih sufii[r -iriimi rate, LadtIing 
hwh: 1:1A, ~~Is I tl'-irniuriMI 1)1.i1i( I iki\ I iiiiiii plantsr Ii., Poi rcimliai stiudies are in pro) 

rc-

Studics iiithIi iroot-nin (if \\ intud Bea~n: %ariamthin andf Inhuritaice If Svi.- Protein ( onten: and( Ifor. 
t iulItral iIulritial (\ Li in 

Pwtciiiicii1 ui1iM1i:L"C Mn (Ii piiifc Iml-,,. iri,-J timt7'-; lt -\ni I ,p~ipknlmnori deried Iroln A 
dIlLc!! - Iprotein !.:inrstrind iliticirmnc ti-.cl.ira'IcIr. Ili, ' ildsol'greeriis~ thcinc .nim!,. .cJ fr 

p ,iriJ, in I I IsIt oo hi L .m-iLttJ c rl-iicd &i.iracicr, Nhe),%cd _,calcr vcrirai citniit'111iii Jhihla 

\dtiancud liviid I riaik at %~arious I owmatimis ill PM$*IR .\S.pto.\Kcsim~an. A\A B.i. " Kainbo. J 
Yoitji. IF Silki. J Ilh %Irs Mi ticrintan and K C Wilkoi 

I hisis .i tc~r jrcLt 1iritJI,1 %lh' - \o% ( 1iiirtc'i Iloticalu t-ouridatiii tel ci c %.trioticN oill Iv 
ic'ctd.1 ti1 Ci , K.iO In I 1t .!, )i m PM to 'CILt 'uitahlli 'aritc tor i It ocal 2i\er I lie D!hprt 

rEil I) Pfll!!Ar j~ruimir~ c uimck cii2.mcctf it: tis L.~o[\riijc Pr12raittrtriar t: 

I-ii-ld and ( uinriniltd - noirunn Sludjt% on (.rovitt and P~roduction Ji l\.itikiar) R A\ Stcilcn~om 
Aniihcrn rj,'"ri uI phitcui \1Irr I Ihc, efctlif i ctipralitire On rruml.L*ilncI Ll~ u 


dc~cli11111ncn1 anid '.cA'k 'Ind mlxi', %killhc 'hidlicI
(2.it 

Studies in the llinlog%. Fpidurmiologi and Control of False Rlust N. IDrnkalli 
Nluirphiih Of 11 fnungus Si .:hu triuiin psopiko(arpi has hccen ccruhd. Sp\)rangia germnated rapidi\ 
toLr.1 cltraiinc tot tcntpcraturc I>i*to 3) ( i andi. hittimit.%i4 to) l(01).i and remi~n \ tahlc npl to '(1iLiw, 

hcri-lItircd m1 -( A. dics Niirsc% rcocalcd %%Lde'prcaddaIaUc In (itliicltlaiid111ol ( Artific:ial in 

sii i*I prorti-in results 

"studieson Ithe hliolt Epidemiology and (orarol of I)ikeaw% of the Wint-ed Bean iI V Price. n)\ at It1w 
I lu'ikcsbijr- ( olL.-vc. NS \% AuNtraltat 

-1Il hhiiugs and epidcninoot oii (oPr pj)ra leaf so-,o %a imn'.mmterd A funnicidc bcno~ I inhibited 
gttrniinarii in1at 0.2 Ppil I'.%.) nok. diseases naluckii'.' der nuldIw O(Mdmi arid collar rot \%ero recorded. 

Studies on thfe Roon-Knnt Nernatode if) ! ic' 
'11hc p Ijcc.h'iodniL d a ttic cainuliVeit o)i~t[. '%%-iifi A\ p~Lit aco aLl 

ticicnt to canis_ call, larsal in%. . a~(it.oimrcd ii11eiuirCdu.utk fif anid Ijc cc "~as corngcrnimirni thlife 
[p!L'Crcokithn four '.'. cks 

.Studies on fth N utrit ionn' alite and Ih liopmntn of the %Ninged fitan (A. CIa.donl 
It' ccd "o,1111"1 ,.~:cmFriictris %Kr s.irnilair to soxan anid of conilarahlL bioliogical '.alnc. I-re'.h 

iiibicr\, hid 10 9'. pruriiv pri hahk' hielhcr than amn Othcr root crop Storage stuiesc' indicate(] that root 
itikcrs ciii.1 t%,r,- t mI~ 1oliirtdcr,- widitiori Of him. fcrr-rariirc i i)anid highder hunidiit itiurith 

Relationship hetuicten Cation Ew~hange Capacit (CEO of the Root and N'ied DYP. D~rown 
A 1ic%. prolcn in %k'ich the (TC of 4 18e.eeL l ' eedlirigs of 10 sclcrcd o.aricti;cs %k~ill he- studied to under

sta nd %%licrhcr iticre is ar'. ciorrelation h-ct.k cur ('[:( arid] sced and tuhcr icids. 

Proj-ct'. 1) the IDepartnitutt oif Prirmiart Indus.tries. II. P.I.) 
Ini aidninil lot (11icjluI)c plrjuiic t at tini 1,nmti'.Ni ui 1)N (, the buublii'mint! personrici fromn 0%. Depart

rnint oit Irinrr In.irc are ili ac~i'.ck. iit'.ulsd in %kmiricdtcari reseairch I tic role if the DPI' in exren 
Jim! rL*(i( it) then lartttim iind nut b-, ci'ipliasiic.bJ 

John [Boln Advanced Yield Trials, Adaptation, (iernplasrn Evaluation and Extension in the Highlands. 

http:ci'ipliasiic.bJ
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(sreen VP.d Production inFas~t Britain. 
Jani an S Grtee: Studies,on Siored Product Pests of %NingedBvan. 
RT -1 Eirne Cros. Inoculation Reditiontihip of M~inged [le~an and 11%Rhilobium. 
I hecretj,u hm ithit P) h ,:ra em;'tIAit 4heilx rgs to the, cow pea crm'e mLI i aticon mis'cella ny and ispro, 

ivIctioiU %'.oh reeard it) n'oiuition t1%Riwhimn 

Tem.~ A\dowu\ cgrtable Trial%to A%%w-% 

( )N(IAI SIONS 

Ihiere,,carch Vkork on %kricd kea nriter h%tle qtatt nmber. oI the I mctersit% of PN(, and thle 
I)[11 reflect. tIL mlr.mIIIe ofhiN c~rop miI'M. j li\%'r. there: are a nuimiber of lirea oif research that thas 

to be eyplored anid ckixmmJed StomeL (it mn'rohiem. are mitimed telo~k: 

I It'1 1 'udic. (1110%i roW o! Iclimtroe *iIt()x-ri .1 anJ. mr decmrthll to eriham1e tither prothction 

2( ' NtmIie'II" erin. I'h riiJ1a On 
3 ~oh epderm~oie .inid ifrmtrIII iilve t .L I hii ar.aLIii rt:Ieried miimmtl Mtteintiol ILLtite Nt 

4 Situie'c oin th - n: Cht ink!i jc~ritp~tcitoeX~I);O 

5ScudteS ont crfjPptttQ! 'ASWtefLh.tIg %.IIFed biati Fhi abu idiit caiRi for riltxlulatlo and forage 

potentials of til' Crop htaN btuCLI 111edlot '.et nlt

11\01Mrtttorta StiIK.. C0I)ki. tCiIit\ Mid 10~nlrat111 tIaI.Mttt'Jtt1t IlI!oglC.c .ilue
to ite 


7 O utreach programtN to emtend tite resutili (I? re.,<xrcht to tite firttters
 



Research Status and Uses of Winged Bean 
in Malaysia 

B. S.Jalani and K. C Wong' 

INTIROI)(iI ION 

A surv r of winged bean proJduc(on i ,Iala,,,3 ik hat it I,,th esentiaIly a small farmer's enterprise. 
In ternm of popularit,. it i,, of ihe cotutr% nm ink ciulti,,ated legminous cropsone mot coninm It can be found 
.requentki around th'e ho in the iiage, a,%clla,i i the Yet ,inged be'an has riot departedI' ,, iiz tiv.oln 

from itsa"e old stats a',, Lrop
a backboard sLib'Lht('CC 

)dta on ,in'tx an pro.ICOn I-, Ihi I', It nIattemptsriot ao.,idhLie partl%due to too main reason,,-
hae hcen made to co-iduct ,uch surse.. and 121dala colcction on the farni, ,hampered hk the fact tha? 
armor, ,donot p.toduce k ntrwcd heart ilpure ,tands Rather. the% intercrop their ",need hean s,ith other 

crop , or ecein plant them along the felce 

I PLFIA [OI 

Ihere are rcco'J, vshich %h s" that the %kwed bea n lhd bcen ober .edin Malja sia as eark as the latter 
part of the Il;th cntur,, %hure Burk;li lo no:ed thit Ko it in Malacca in 1778. Ridle. 1192211h nine sass 
and lulitin and Mlumi1093Oi carrid tout tudle on it'. itribhutijor. culti%at ion and Jtli/ation in Malasia. 
Ma,,efield 0 9 7) pubh.lihed hi ,,tudl,,On n1AuLarion ot anrnalt. lLguinIIu crop in Peninsular Malaiz, 
-Ihese: t,.er,ati(I, proint out that the s invcd Iean ha loll.! been a standirng croi adll, its potntital use had 
long been realied in la .nforturlck,. no folh(is up re.arch of the abc stdies unti:Lia there vsere 
recc'nti The lack o)Icthutasi,, for ,uch re,,carch can be ea.,nabl attributed to three factors Ii lack (of 
research iiart[pser.i2l lack (itreedrct ftid 3111O xiriv ::l the prilrit ...niund 1 be h.t At prent. rc,s.arch on the 
,ingcd ean conducted the follos ing di,,.iphlc, i -\eronoris,,. 12 CenLti.:.s arid llreedtne 131,is in 

Ifioch.ntisti%. 4r Crop Protection. and i .Mcroboly, ()thor dciphln.", '.clh as. iCon1oniicsI. Ph.sis
log.
 
and Fool lcChiloes! dll I tilliatiIln are CXe'cCd to folkl, 1()rn 

STAFF FACIL.1IFIS .. NiD RISFAR(i (FN IERS 

There are three call,.'. ti ttalt condue'r:ng rccarch ilNala .Ia
 
IIiFull lime rcsearch ['rsofincl I iC'eC
Include plant brecdcrs. elgrononinis. bktanists and hiochenists 

of sarious Irii Ltiatiloln, such ., the \1al.,sian Arictultural Rcwarch aid Deseloprnerr! lns,t te 
cMARI)h.th Rubbe:r Rc,..-arch hntitutc I4 ialassa uRIMi and the Institute of .ledia! Research 0I1d'. 

2 "eaching rte,,arch [pr,lrecl Mot (if thl-lil are Ikcturcr',. profcssios sho etid part or most of their 
time conductuig rccarch I hee per.'rttiel are riamil. in the lilllguca.l or awricultural SclIrics from the Na 
tional I niicr'it sia. oIt *\ricttuirc ia. arid the(il Mala the ( riiiscr',il laaMa lriecrsits of Malaa 

131 Staff fron the Mriistir, of A li% tiainl, agronomst,,t, and externsion ,taft therlctulture are at 

Federal [i\rcritental Station 1i- I-Si.
 

At present. the bulk of research otn leTed beC*lnin .ata, a ,bhen- covd ,:tcdat ile National iisersi 
t%(f %fala,sia. the I. nu,,er-tiof Agriculture Nla.S,a atnd the 1..rierst, of Nialaa. MARI) and I:S 
funictions as riltuitplicatton centers and suippl. seeds to schl],,and ((thcr rg.a.ni/atioi,,as ,ellas i't idual,. 

'Departeni of Biokoo, National U.'uiersit of MSlaia, Kuala I.umur, Mlviz and Facuit of Agriculture. 
tniservit of Agriculture Mtsiysia. Serdang. Nlalaiuia. 
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.I[in
Reearcherm fron the ,arrod, organuiation,, get together it discuss and exchange informn and ..ooperate 
sor d the Natuixl 

iNR0i to coordinate all rec'.arch ,:ctie' Nin ', 

among one anoth,:r in re'warch The goternn;'nt recemtl, up a bi, caiNO Ru'nar (oinl 
Il.l,, 

RSF-\R( !if Nl)IN( 3S 

+ ,Rc'ult' 0! ;, ,,::i ,Tsi 1i ,!rL i ',.r 'reliiu1.Ar in nature S+i.t,perim iit, .. '..,i ,.t'i .. anrd 
notable ,ork on the ".eiedban arn 'niu m.iNm.,d a' ftldii ,, 

Pe'rformance of \\ ini.m:td can in Nlala%sia1
'ertmrln~liac s!utk;c' l,re LK1:t~u d ', 2,. . ikItt'ialt!:.r!',twd K' inci ;I5 ',,here data4 ' 

rL kI I trwin re -1catkd p!ot,. cat, h i . r _e \. ' Ili.ih t'cdN plnt.C' 4 \ 4., cIII ard %%llhole 

mrii e 't: lr!eh l -4Ltn, i-:r planting Ikh. Lilte tCa'rC i III': I hc rCti i 'r..M . " 'csed and tuber pro 

ducton ha%c f<en rM;-- , e,'I - )l .rit h l Nudied %ong andrit ,1 i, l* :.il,'h.u%C , ,, .'n',til ,ll 

a M a ai ale . r I2I A dio' I% lnp 1"t1w',t I;'
the r ultI!' , ' !11:i ther p. ;prc,,i , . k' 

(ompositimn and Nutritional Value 
,d tel" I'llwil ti! n!r, green ell\% Ig 1 d cn ou. IU-r MCI kl a'" %k a the allino acid Content of 

andI I". ,in. en .ariict i,;t the (t I he re'uts 'howkthe tuber d , I . iN' ,h ili cit lIhagc the crop that tie 

', r iced1.2:. :', n ' v .: ;utr:;t! '.hIl ti.r;: 7 nr 2 tir. 'I.I all All d t., a,',for Need and 
,,cI
tuber. re',Fp.cte 

Feeding Iriak, mn ( hick, 
A 'rhrl'niar triai ctrrid out to 'ltetatC I! ,,lrh. Led .'in 'ce a' a ource, it 1protern for feeding_ chick' 

Ihe fdi',v, tie'_ ii,,,CR n d&, ik tinCr chicks AVi.e. I 7ti~~rl.ir ae Aui .i% ttut'hard 

I)iet A ( iuntrld det I100) soaban pr.'tnm.
 
[)ict IICH .')""'l - 5 .. n,C,t\2.n proltein: , ,'ett.'1an r,ea1. ra k
 
])Let (. \ , CIti pr" cii. nea!l. i
%kni':,d beau I tecd be.'an , 

)t I) All, "Viai - 5W need! bean protcin. 'Anned banc mIeL ,atixaed.i 15 Ibs. pressure 
r 


Ni If !moll 

IsI beani C al. auittiic',i Ibspresure forI ~i+t I- need hCtll i. , n bean'ell d at 15 15 ill1.
 
( i1.k-'A'cLe TI','A.112 t ' ,:'' 7' ..'. '.c andt I . Ahi]~ cr isitiiiiiii ,
C ,2c',r ! : m.'c.c'i' ,be' I .( l,t't'cIt t ler t'uu5 


C'k, a' the hick,. 're l'Ct twil. h.dlk Prcliniinrr\ r lIRon diet, aald ) ,hmC~d tha1 ,lingCd endll 

tt rseed tial ould ',cttu]i\ r111cC 4 h proten tni 5% *ibanmeal II chicl, rations Il kecr. tile 

ratiwoll CL011,11l1llAl";, illeCtJ - ,ii. id et D)i o,,Ihicd pl rcr 1[v. wrltnce coilr red to f ll ii ;lbcan 
ellal i te ,,.'l'. itr\-ni ih hitir, n(ui t ,'d1wtihte.A I ti, %ia,jr d et.c tlplettt, de'tru hulOg aNbusec" a. 

%%'itlh l'ri)x'r p trt,",'iing :c' Uiipt i thl1"c'rformai.ltce ,iiigiccIti'c ,Hid ntcrt,'ln.lol Ihe tr\,ininlihiior. t 

ed bc-an meal iilchick r~tutn.' ci ii be, better cullstiat11"lcd 

Crop Prlivt'clin 
,

It haei, ct:eralh 'r ed IiA. tt thahisincd Wall acc,'.,'in are Ilefted K dia'-' r atitack;, n in 
Cd tisl'ltII'-cI, and [ he'11. c1,1, dOi .'i rut i.v i /tl r/titn p'ophoiarp# hich infect tlle. mml i 'ahc, al'c 

ariiouN part, (t the plai-nt,. Ctg:' i" and t)ocrs iJa!aii. 1l-71 ( Iee i 1,'7() conqdlctjd a trial on tileel 

I i, t fie fouindfctn t'lsC,,%ari htliiLrt ci , at lRI\I I xp:rivciltal Stilhi. . lii huh \1AIIa a that there 
, 


a,ierli "t'ralnt it sCented s hKcs tilteAcre Ill)Nlg~llLt'.lmi101crcr(Chittr 'l'cide " all that ld -.,atlu %er than 

rccormic'dd e!Cel, fEir ' ell c'ihiulled tct that false rusi ha,the disease 'a' I his i' probabk due io thc 

r1i t!CC0j'id al%r'sistai e th c' fuieteIIle',, til 


I he isit p ire I'1,i, 1',,rer,. No bcn carried lti
mt.OIill ,',t' mil',and rai' tujdies haWe let on the ex 

tent of their damigte ;anlthir ounllil 

(trimplasm ( ollcx ion 
I tl ci u!c tinti and e alalilll if .ls "1hese cullectioins coniid1tilenll enIeric Itiatwrali has bcen initiated 

matril fromi the sari.t" 1,art, i f I1cr;nutir \Ialalsia. ald ter\ fcs ire recorded from Fast lalai sia Sahah 

and S.i.ua k It,'A,,.T, :rl ' \1i, L ii Oli!c! till' material cin 'la e,h d %%Illb1o!!'M'' l:,t i\ t l, I t lln 

carried m tIl th t ,lhalf (i l "> It i,hoped that s stl tiilb riade In the Peninsulardiuini sUc itre .ollecttim 

Malalia Iii der it) !iit;rcIe JiCcSi i' a' Adl! as tioget Ilorc r.preseItallt saIple if therll he. ituniber (it 

ppulatilon 
I he gerniplasm coll'cttim al'- includes recent intriductiont oblained fruinit outside M.lalsia CoiUnI ihe 

http:ti~~rl.ir
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Iricsf;orerr ire I1IptIa Ssc.,(1u111n,,I.ridoi alleer., ku,na. Indi, ,rid Mlai I
 
I lie i,,it.IAjL.ti cLidtriu \i.,a'i,u ,irc ,,%k '
ralier hom ov'nl: ,ilt ,' ,rcd II.t Ithereta 


e,d ilit %iruI:u. , ie' tut
%kI. ri.i II i d rk I, J.l,111irII it M 1 I itlr !trIht , to IL r, I n. ' lIL' Ci'ecoi1 .o . 
ltIriif,'ii\,e. J Limi', L.ti~l. hill 'fi!!,st1,at t.11here artthre ,Iftn11i. ii e , 1 iL't1 '.I/dechIlt , IC.lld 
i t

t 'CCW1dil i !,I IL't,I hi' I 1t N: 'i." 1lh r It )Ih I.'t Ii-;,! i1 fa\,i ,,!r,:'f ,ha. I tii . Iit' I ec l,)r 
-
IneI,+ I Ctle!.'ifIl I i I- IaI r,e i. 11!l-ih i % I I I ? !1lj , ,I' I . .: .i i §N, T) r ti. 

ce I,4",:!11 ,1 I %L, m.i h n i ei c "lit I - ' Ia0n'Ir11 i I " In ' 	 tiklh."" t P fittitttl, 

r.11l2VI I. I )L 1l 1 III 1 1' L ' ' ' Lil l ) J ih,| III L i iS!I i ; !-,I A L'e II0 ' I Ii i1 ia m i.i of 
I I 	 Ivi' ,, 
kh elthi ireit r 1 1-) -411 Iti.liii 'I, ,cd truI h I !1in a mr 'Ain ,ITIM ld cIII I ih i",Iclls ire 
n;'n'cri, ill\ e.:rL'Ic , ini arc t.ithl Ili dior in.thmin r, hitic. lid i ,I% x I nrtirlII: e" aitn ,inid iriiiitiltiiir 

ti,' C 'rllr'l ll 0 )11L'Lll 1% III tV., rI.rlI I r II 'f 

()t htr R,sar'h Proglrams,
 
\ ! milit l T ld IIlithe, rcIIjii ;i',hiq 1 e!.rtiIhie r ,Ir,! latiI .I +-eli it,, cl ll hl, lee
ikiti ,-ii ,i mitr A llct 

'I ![;L Ic'J - S. dhn; N I.i,,I1 9 ,I/ ki:', I ) I)i.b 
\r Iiit i d i tI w.IlIi:lh,'.iIIIil I' Iitiii .f f cen1c a In 1 et, i l curd l " i' 

Ir: l tii I i' iIt 	 iA t(it d timf i fi I i vi 

i r L,!': it h ( ( ( I'ei 

')iiidic- IIli !ira e JiSIX\l,,.Lri ,,pi '\ okfitic.tii.o1 ift ll tl rlit tir 1'term a d gLrt\ tIh hll,lcialcti , J 

SiidieI': ,II rill/liA ron i ti iirl ot Atim.d bean iia', i'e'lr carri i'll tM \ 1 [krmi md J 
I't \%,as 	 tii m. , fir,'itm .IlMd 'ortuI'tic rt,tlir,prl eJ Iitthc irkilt,2.Sclmar II the I(.< mlI,invc. ! h ii 

li.r,-.I aiiiil. ,. r .i 'hilhippiici I7t
Jm wri I 

" 
Irc-Ihli l, r , 'i Ildn )rcc 'IrI 'rudrel ced rIIitai I( iL mdgIii i %i.it ;ilt a,.rutiii.t:el hI.e e carried
 

,tlI I % J ILn I%I the it ri ml obtII,).initi determit otr h ', \'I lt i a i I 'si ,Iand, ticr I ',nrahI cchairacter.
 

I S 4 OF \%IV(9I1) [IF.AN INI \I .%Si 

I I'er	miralll km) lh)%tt tIarlImom trts l, the plin, hale ,een ii'ed 1o huian constUintlon. In addi 
'er, %t mmi.hi\nn c ',eof,cr\ed .11d riotied that It hLI,I e.r Ued for intdicinli purl e. 

Ilurnan (onumplion 

I'll N i pirts ') mirg rmxx.I;m,'J,,'iol ard fhoier,, are , rig utd aI%egetable h ihe\are either
 
C.Ifi'n r i,,alad or c.xikcd \%lit,pices It is %ori ihtle to nowe 
here that tihere isa lti 'veni' i or, estiic.il 
1%.ntirme ,i gr'cenjrxis. uich drwooura',es j[,m iple from eaing thei. 

ihi \Iur.,'etd I he\ are cortrilmed ctilher parched. or fried 
IL I I 's)%%r,I ho~ are Asmi heirip usd tit food coloringm,. esj'frmaill\ for mrakinge local cake' I !os~e~er, sc'ic 

tj,.C I1,rT .'lC IIleL 

till I ut'cr, I le%are consinmirm , either hoiled or Ired. It is InterestigL tu .ntthte ' r%I.\,,1"ople ki,o
 
hi. I mi' heant pi;imc,,ti;.r %%
fich catin he cmlntimed 

Mevdicinal Purpows 

tu cither dried or treit. areiii I he 'r,,. holed it tater tidrhte latter iv,ued I'"tontici.' e'peCr. llfor 
A,rHoI tjCir il rillSolrrities. tire Iu .rI,tused air coijttctaon %itllh other tianit ili.triall for "anh;i 
,,+-frki t h. tliled a' "t oic 

ih lI. im tir ',,ls ,.hewn ti,.sd%ilthoilter iitiredieri irce di tInhelp core" llrii'iCIc 
ILII ic" itie I . or lel le.1s. 1a1%xcii sed e sfiliII , niroilcd frmeshiehd %iithi .to rcdliu.1 aInd t 

ill,.d h\ insets or stitis 
ld \Icfhcd %(Iitt!i cash'.,.ts arid !hi.cr buds haic ,t't' usd. M,lien applied iothe scalp. as a 

. tiniriILititI r iiilbfor haiir 


FtIt RE %ORK 

Reseain io ,ingid htvan inMala,s, is.,tll at in1Infant stage ;tilt] ihf results sh n are preliminary in 

http:estiic.il
http:okfitic.tii.o1
http:i,,it.IAjL.ti
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I hie funds for deleopingnatuire. 11is: hopd that in the future there %%illtv more rewcarch done on this~crop 

re,carch on %%inged bea1n are a~aikiahe and can he \1CCUrcd th1rotdh Ohe international hodies as %cIIis the local 

research nrluttutes and Li,1erites %%ecare %er%(iplmtisc that. lhecaw-c of the lie%% interest in till crop. there 

%killbe %arietw ariete mutable for laree 'cale pljantne~v in)[the %cr% war future 
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Some Varietal Observations on the
 
Winged Bean in Malaysia
 

jti,?&Jthapt C /el% 

A -.mall numbtr (if %initdbran lint-% Avri tiillt-td from P.ninsular tala,%i1 and rown in %mallplot%for ctd 
mulliplictlion ownd-ep tiood%peat %oil of .ohr. Nlalai.ia. Al#) intiudtd for St-d mulliplicalion imor. 3 Indont-ian line-., 
I PN,31 1Papua Nt ,i (.uint.a) and ,f 't'rrmade (n the tegetalie tigor. period ofK-12 it ni'trsil' idloridal. ()ihrtation, 
nialurdion. luuriiatlihn. %ttd %itldand nodulatimn and otbi r pht nrilspc thara:ttri,,litx All o theh N12alsian lint col. 
ltd vitrv idturtial in all phtnolpic trail .\aiint2. I li plant can lit dtucrihtd as a climhing sint.Aith flovtirs siniilar to 
lsnmhtans. ,rttrt utns. a strs ith t+ltlalist. iior and a itr% lIon, maluration ptriiid for an annual crop liirst %ttdhari-st 
alir four nimtlhi. 

In t-rrnpari.mn. I V 31 via% considuuAh.Irarlit-r, of lrv littl ltictati. ;ronth and e.a itr limo cd sivld. K-12 Aa%.

%omuthal in httoc<n. htin, about I month varlitr than thu \ala sian lins, of mudcratu it' ,ttaic viirr 'and good %ield. It 
a, csnlCudtd that irittdialt, uSc of lhtv Nlala%,ian varit tits of %%ingcdhan cou!d 1wa-. a foragc .guri, acoler crop for 
htcnumtrou oilpalmi and rubbtr plantauior.n' and as a st-ud crop to suhtilutc for soc hians. I nforiunatl. lhese srietlies 

artc no adaptt-d for farjt. scale rnt-chaniicd plantin,, and ,,ould pruhabl ht (ifmoN aluc to thr Small holder for protein 
mtal production. 

IN'I(tOI)t ( )-IN 

h wedev,. arpus t'[raziin)ohas erl.,tic lire t II ph h hen I.escrir,h inrecent literature to he nuIrtt(onal 
1%Similar i teris ,ofanun Kcid and fatil\ ,aidcontent toI tlan iNAS. 19751 1tie ee]d ,elds a high quail 
t\ [ rreal. light, hi h qualji )iti to .aflli er oil or corn oil-heic irwed bNan isetr, and a \t--\ siririr 
ecoo ,,call adApted Ito the huIttd tropics \%he re siivan I prdhtctimn, although porsible. iscnlnsde red difficult 
tir inc\ltrwnced fart,,crs A lull stud. including horave t se. .cd pr(ouction ts beting ted. Theand intila 
follv, is a sumlar of somle trial," for seedirrito.'Cl ,allolll" rl.ade in,west Johor peat soils of Malasia srlctl. 
rmultiplirca tion 

TRIAL I 

,, Is 
duction (Centre. S'rdani. Nialas sia iecetable Sect] Pr(xicttoti oina laterttc soil. 

Thc b an vere illplllCd At .1SiaIring if 2 \ 2 feet and trelli, 

A ialsian \ariot,, (,, rnged bean ornaI. r )rted from Thailand %%as nnultiplied at the Crop Pro-

SIrmrlar to long bean prcduction. A total area 
of 2 14 ha as pIlanted. and , lerulrhed itial N PK h h a dressing at 500 kivha nalanical forganic)wa ba,lA 
and by top drssing at the 4th and 8th month iith malameal at 1000 kg/ha and urea at 30 kg/ha. 

(h)rtrs ation s 
I First ed rr 132 112S 2', da,, alter sow. rig§ 
2 lat 1,,'". ) alter2I)dA%,n, ,owing
 
3 Seedntl_ dl, lrali 1410 da,,
 

4 '1 iIIif selectcd scd 243,S 23 kjL ; 

TRIAL II 

FiTe follow ng hies wkere cullected for seid nmliplication itt 144 Sq. fioot plot%on deep wloody peat soil: 
I Indolnmian I 785 

IU.S. Peace Corps Volunteer. Crop Protection Oficter. Pejabal Pertanian Daerah Pont-.z, Johor, ,Mala~sfx. 

http:t-rrnpari.mn
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2. Indon sian II Xo.\ 121 
I \3. 	Iridone,,an Ii 79 I . I11 

4. 	 Ihlnikm. [imia. Perak. Mala\%ta
 
K11.111, 11,llaPalhang. , ,
. a ,
~ nrrnran. iJahirn. laa ,l,
 

ii Poitin. tr. ahia,|
lh ,rj
 
7 POnt 1.111.h tlor. \~~~~ 

IIeticaC.m, 'Acrc at ,1 f33 \ 2 fecl trcllis',, nfcclml vas cointroll.d lI'lnicil ,['cm on %hld ruil %,I 

lk.'llatc , I)IaI ti,cd to ittack it V,.afonurd that .amid \lart/rc nont\%,,N control gcnral in,'cct ( ,.ncrallo,. 
rcu~ilar p,a\ rl+ not lcc,,vr\, cscc pt l'to,,'.liattirit\, .'ltiLi tl.';lltrolI V.a', h\t't V.,i', 	 c I rnlalitalincd 

:k .,,nirl Ha'l applid at 
cOndLICtd c%,er 1\40lldm11tS 25 IhOf UrCaacrc,lnonlth 
linllhfril di,'c.i,', 	 trtliilcr V%.a, " 5 1 Ih\II, acre and top drcs,,Ing ";o, 

h I 

oreIOtlil I'C picalkt t plicnttIn .ciicrai. All I lh:"NI. \,'lin nlictllcctcd 'ird lIldu h-w'anl Ill 

1O cs .l1,i111.NJ. iaraiVll ile,, dc\,Cri vd h\ditcrc'lcc- LtIlt h,. liild kc'tl' ccn hl- a , la .jIcd karl 
hl e to cOplpr deficienc t!, 

(ilher iuIlk iif1ucrhlI Md 
\ i 	 ni 

\ 
v .o 

t
( h1(111 i 5 Indnu1irr I .ndII did j rhir V cll tIlt\mi (fa!il and 

Obscratwonion 
ari.'tc,,gac whicer germinal on\ViIih mo All of the plants x, 

set hack heir doclOpicn h\ .3to 4 %,cck, due to loppinig h%chickens 
I. (rrination. .\Il )(;,or 	 V.,eks cre 

- Mlal,,\
2. 	Fir't harncst: InS da .\ll ran line, arid IndIniCian III. 
3. Nild ldri seds). 331.Ib acre es\r.rallated ,ld for the Malasira lincs and Indonsiari III. 
4. 	 Phenotpic d.scription 

a) 	Mala ,ian lino, 41-7)4.Ind ncsian III .3): .\ter onl1 a fCV, .keck t4 ro.h. the plantsl began 

.hmv ig an c\ircniucI i' nr '.ccratu, c ertir,,h %Lan 'C Ne,ei,.1itNall deChloxd from One 

plain dle to c\cni,l\ C braictll alingIlw Oher paris OI th-, pant Ile plant ,ecnd calxible of 
ciirhiig to amli hcight for \%hicli .lcqtliate pros udCd mn1p 15 fCeti.,upf+rl ,,ia 1t 

I-locr c,;hour VIa, blue tiapc il 1 tille ,.crc 0%te \Vitr a tipering tip and had a 

dlanieter of . o I hw sfcrl%eregreen iret'. Ib(con .Itt hm|r t) lic iillc n .I the h.,.e " hen 
tie plaint V..I,, thr.c , 1a".1O cr 1110h lL 

%%cll nor lho,,er. These 

plaill, lid lot V rlilalld Ilh:w agc h\ chickcn , Aftcr () mioriih,. strIr %cietr'l.e 
b.Indontian 1.1I (- 1-24: \cil i.r (it ilce,,,arueo' ,rforucd did th'c, 

lopping! da 
griivtli d curr . ipIcN niCd o was.id I tcal Vre oate and Upler dCfrciene 

suisfected ani all pan ,%%ere inaddrtioiial cOppe'r fcrli/,aumon arId foliar ,pra'. . Although 
there %kasa gitmkrc-ii+n,'c toocupper. recgnrl'ahlc in the form of increased \cglale igor and 

greening Of the lea'., iproe'.tiivrs, '.ihiiV h grccn. no sign (if fl erirlg ticcurred 

'I RIAI. Ill 

Sc'rl tiore Incs klo 	 sq. feet on deep v. [vat soil.I I '.'crc gro'.% n for ,cedmultiplication il5() 
. Ptpta NC,, (ullrwaI. l 31. riperso1,31 


2 1 I'K 12. 1 ims erlt lorlda I. S AN
of I-I 

3 \1 I. I ni crsii. Ilcrtanarln \laia
 
4 	 1 3. 1 nmrsrir Plcri.allunr \alasila
 

\ I 4. 1 m r'\,it\ 1r
Pertaian 'Ila%,ia 
o 	 I S. Icderal ( rp Priktluctrl ('enter. Serdang 
7 I-\RI)l. Ja!.nlmi Kchii Statiumi. 'Iala:a
 

Itic,ed %, plaitcIat a ,',xnti0\ r't le M wi inches in ,ntaNl ridgRe I-or the first
tVo months, at 
,prao' prm.,ram ing Icnlat.c adi ol sticker va,% folhlr,,ed.,Ian1/ue. I)i.milno ahas,.d 

Ob e.iations 
i. 	 Germination. All %arietes wae 95%ru germination ,.rthin to sseeks. 
2. 	I)at' (if l ' -int. I PS3 I Ill%%-.,,,altcr Itinllv. I FIK I' 12 Vock,, lfrer oo. rmig INi.\13. \14. 

I-lS. IAl 1 14 %%cck, afrer , nug 

3. 	li ld.I [-,.I Nc.lviilc. I VK12. \11. %13. \14. Ii1S. N.\RDI 21",5 lhvacrc. estimated ield. 



Varal ()6'en atOnS (41 lilt' It 'lh.cJ Beanr m'.Mtalavua 4019 

4. Pherfoitc dewiription. 
a. 	tINASI: \ rml%!r xnmll mid carik plant %%ilh %er% limssc'etantl~ %ivor 1 had Hile llo%%ers. pur

tll' hi ilitNic III, k 'Ced, I hie Ic.ICN 'kcrc C\trcillS] 'lial I bCItI' 0111% 0it1C itl iti diaiieier 
and alet III i1m.i I In' th urtIl-p-I' n li~ idnltllI111 111[it1111fileitL1 Clii kCIn %%IICIL c idsen ( 

itel'i' \o ,'.l si %%.l i, Ced 
h. t [-I%12: 1 '-kentj il he .miLe I, the\aa nlv'1'hd.Se C ii dii eciatise igor 

Yield \%-4"nlIieile 
C. \11. N1I3. \14. 11 *N~.\1 \RI)I: -\11! I iki III C%.-rs niikcatL' 	 IiirNi!he' dc'crip 

Ciii isIliel.I si' iiec'iiele ,'milir iitr- tind 1w I I-IN I mIIIIL, pre'. n, irmi. tuh-erN -.serc 
[lot !ooikicl itl '4 If I, mrkmssm it tlii' lire' \Iis-m %jsillor sill not iid'<rIic 

d. 	All lincv%Ii-r found [I rildulalL huaii1 %iiiiiou iflocJi 11ih~l). ')0%h l~IIi Cl')mi.5I i I iicS field of 
thisslit' s''~ lva ~.i. .ilthtiv,11l in..milAICd! ss iii tlie prope:r ii Jiiii,,th hj%%edAa sr%his' Talc 

I RIA 1. I\~ 

I hic piirpoM ofthi ii il %% 0a .1t1sA Cr t%\I (,ltICstWI II I iii Ill fihe %k 'Caiil LIaInIpet %%liti griss.IIIL'Ck 

platitced as' a L'raNN-cgl'i imsa-tur, iiiilurc mid I. Ifthle s' lk'Cd lc.til d'oes 
Cuiic \%.ell s'.ith the 1xisture.
 
caitI Ijrrsis' lI tiioLer gra/mL! h%Imdli
 

[lih asic dcsigniof this trjal '. o plt %'.njrdtan in conihirution s'.itli agrass-k~gunme nuitujre Guinea 
aiind (cfaur''',;iIi itlic ritirimal nuiiaicr pr.ILII Cd h\ the \lajitntk raticlie-. Iii \laLs 'Na Note-, %%ere taken 
Ii i w duiii Il the ihree 'lx!iLie reciltiiiIlit: irna kdorc and after .i Ixriukl of igra/inh! 

I icaimii \o~ttmic; . ,. I9) 
I :muli/t.- nlli .'.crc ( IRI' 
lttme imiteriaiIl M 11b iRM '. ri1Cd bsai' 

"-Illu 	 ~ Sa nd ci[,I 1 4 , ea red 'eiitiinar \ j Ifitele 

Film\ da\, ithe s'.iged hean s'.as grossm 012 while that of the Guineaafter plant ti. %nssellI5 cnl lhl. 

gras'I and Ce"rirost'na "'ere jn'i beiimlg fp!JruiCd. 
FIinaI resui v of thi , s'%II h- cimed s'.v7ctc intIts. hIbistrialI is pa rt of a larger programn totr I 	 I% ili four 

siirnn1l.itce ieu(if thc 5.miged txarit inrla Nia .. irial is being planned to test the cornpatahility of winged 
be-au I,, an iniercrmp s' ili 'orvhurn ratoon crop, gro\%tn for fodder ssould he enriched %withprotein from the 
Need andLtiuliaT Of ithe %5riged beau 

(ON(I.I SION 

iieelei erlisn sscrc twindtlic mnL' c 'catioii' Ii theseq trial it) lxe %er%6iirou, anid had a \er% ',mv 
diulirAItuu'ii Itrit 5511Cr iotIlIdccl INall annal I tices rimiilmr to ()one lndoisiim) line ifrom ilie 'stiinal 

I10Iuiiiil 11ii1ii111tC Ill It'iVor, ciurtes%otl O r S "ia praidJmu Ii rtuit cross d cliaracri-ti, I he piirjlsise of 
b'~c16cr%.iimiwn\%.as iti 	 tetermtiii If thme neeII!d l-an La.111 rtmn hcre: lttler crt'p, .mre I hecLiNus urijiltal 

hulr ki lp ini \lIl,is '1, ire riilmlsr mid~ till tmlii I lie iicmlie5iml trill tlCpimiti-il indiaic ithai file 
ss riceb.iii uuat .ximNitis I a~i[ ci..1 It IlM us'.ii Ite - III aid lses-eI '101c"' in 50 iliajiir 

kl1,-X~it'J 11 its 1uutiCiliAtIIrItiili rl iii .2~'IoN eedl ilt uippor Ili p'r1KtL*.Ie 111t -,'ee1sml i' rn ilIie
)ICIllii it mi I s'.ere ill Ier. Cu itsimvl 1,1eit 11 illalits p~intN. sN4t rsiuui Tlm(Ld \lm Id;, ealliai 

is-nii-- is.i uitore Icleeimu 'a NurLehuirti titcri. p arid a' a TIe 1.11p t. I! lari' 5 a Ie 11euliieiI~ 
th: it(ilinseec tlN I % '.' i?iltheir rcttiskle rrimiuiiml 1i '5 l5.ilis14nilrt h(i illd ft: iti'.stinvie'. 

1 J,4Is 1~t.sIN1111itt tile t'rilcurt IlIIpit iuict trim11 1Iwe~d be~dri Itn TeplakC [the .stmqNrtN1- vur 	 meal the %% 

http:p'r1KtL*.Ie
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of sombean meal (Wong Kai (hoo. 1975. Such an inestigation should ai-ned at lhe%mallholder. epecial. 

ly thox ,orkirg on %oil,,not highly profitahle for oil palm and rubber. 
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Winged Bean in Australia: Personalities, Opinions 
and a Little Research 

G E: Eagletonl 

The winged bean (Psophocarpus ietragordnobuiI I-) DC) is not a nev introduction In Australia, bn It has never 
been studied before. 

Since 1976 there has bttn an upurzr of intcro--t in the crop's pottntial. but onl. the zgronomic work of Roberson. e1 
at (l978) and the ,tudin of Gillrpir and Fllawrie 119781 t n seetd protein, could be rt-garded as significant Australian tm
tributions to winged bean rrm.arch. (onmrquentl%. the pottntial role of ihe "ing.ed bean inAustralia isunknown. 

INTIOI)I (-ION 

The %4anged beat (Pop/tilarptis t'ravi,' jhtjis)Js .) DC. has ben knos i i the [)arw in area of Nor 
thern Australia since before \World War II ICMiller. personal crimunicationi. No one is sure hoA it got there. 
Perhaps it catte %kith the Indonresial or (hintn.e conmunites M- cassan se.;farers %keretn contact Aith 
Australian aborigines scll before the luropan's cornng I1lerndt and Berndt. 19t) 4 i It ,,ems unlikel,. 
ho%escr. thai the stnged bean x it this celtulr.aritr.uced before 

During the inmediate post %karperiod. %ined beans clung tenaciousl. io a fess back ard fences. but lit. 
tik attention was paid to them until 1976 when interest was aroused by rex)rts from Papua New Guinea 
ab. Khan. 1976 and Khan. et al.. 19771 and b pubiicitN gi-.en to it byv the U.S. National Academy
fN AS . 19 75. .eseral indlsduals begatn to ntrhlWiCe seed front Khar's collection, including Stern. Robert
"Ol andIMillington in Western Atustraha. V%(xl and Itlobmanl in Oueensland. Bkenson in the Northern Ter. 
ritol.N. [)ebhoroUgh in N S \%,. Broue in the ..\ CT. and a number of farniers. At the ane time, a few 
specialized stdLJiLs such Is the collahoratie %kork of B3rock %%.dh the 1 nnersitl (if Papua New Guinea on 
mutation breeding and the %,irk oin secd protiins of (ilicspite and l1agrowe comtencel. 

Since all these studies arc recent, the aniiunit of inforniation availab!e isseantN. This re%iew %,ill be con
corned firstl%%%lith es Iualnig the hmited ,nfo rnator, asaiiabe on the %kingedbean's potential as a crop in 
Australia. then \kill briefl%consider more qveciahicd studies 

CROP POTENTIAL. IN AISTRALIA 

Esaltiatiori of \kingecd bean as a crop be at in 197o, 
Robertson. t al 11978 gre\% the entire L PN(6 collection and a fev, introductionm from Thailand and In

donesia at iKununurra in the North of Australia during the 1976177 season. Irrigation was supplemented to 
rainfall but no ph sical p!ant suppo)rt was provided. 

Initial cisses due to poor establishment and waterlogging were experienced. Once established, vegetative 
growth was vigorous particularl among Indonesian and Thai lines) and effective ground cover. Though 
plants were slow in maturing i the earliest line took 63 dac s to flower) seed \ ields of up to 3.6 t/ha were ob 
tamed by liand harvesting. Pod shattering as judged to be a major barrier in the mechanical harvesting of 
Ainged bean grain. 

Other .%ork-rs base had !es sLcccss" [)esborough ipersonal cotnintilictioni plalted t o contrasting 
Papua Ncs (iunca line,, at (irafion. N S \%. in 1971r lines requircd appioimatel1 ))cember I14)11i 10das 
for flowering and 160-165 da., s for 1rxx maturation. Tuber production was negligible. Tuber production was 
also pfor in the Papua Nes (juinca lines grown by fiobman at Innisfall in North Queensland, while seed pro
duction was judged to be ssell below that of so.abcan lWilliamson. pcrs,nal communicationi. In Darwin. 

iDepanment of Agronom, Univrtit of Western A-tralia. Nedlands. Western Attralia. 6009. 
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[ .ion planted 25 Papta New Guin.a ine,, under irriptil in the dr. season of 1970 hut the% did not lier 

form %tellifill]er. jmronli c mmrtcritt Il()i other line s n ie dij |tter.June I 97t)t crop[ping %%ell In the 

%%et of 197t "7 .nd regenerating n I 77 2, 

iiI. i l k -l, i tL i,,,iid lim. \ 
I lru cr.,m i, .-f i I Itikk,c%,,,++.r mKIm+ \%outld,1tl['I'rt tI.L'Ll+,111.IIlt 111 01.t Thc '. Lt',I I, C If 113t11h)r Ithi.' ,lII2It+'dk 

I ri M Ilr'. ,,tiil th l l hI rcil . rk 1,th v. xit, hi :I t tcr ta liia 
IC t 

i'.I I 1i t hI ,i%I I.I1111-t-'x uI \ It .,il .k t i.' ,i i 1 l+.hirtlhn- hiihi Il t .1 ,ctllilI liC ll hcrter I tiIth ii, i 

,IIJ In il.it h.i. , .. \ ,,thcm:,ti ,.klki c i h1 ,I \lihlli '(,,Ili :h 't, in: p:il.iUt' x ' ;h. ' \ ti*r'.il .%Ih.icr, 
I, 


,! itlivlilt rl[ lht\ \ h uli .hil!'tl riiitc' ,llIlttri)IIILt h I iiINk , h:ilih ,it, hll i ni :ll' t hl i .It ttiill 

Ihi tic il it uii.T Li tli. ric h StI t xihiid iihi I '..irtrc,,c,! Iliti,,.ix anii ,,i)Crtdt\, lltt.uvc 


i\ ,ili .m tc. i n pr 1 , uIR('crxtoll. % iti.x,.l[,sit Ass'et id1 not!i .rc t c'. .tIuLIn 'x rtI:.il 'l d/ I.9) i M 1111, 

iI l ii I V c" 1h1.hot b , th,iIis h ile.Irc ;+. t.ble ,1lof,,irC re,th1 a ict ti ev II, l t . 0i ,du f thewe 

i .mraicruitvcs 
\1.1/ IN,.P h, I't 1) I tDI 

euvc std'k thre ha\c Nc oImc uctiil. if itolitcd. contritihonsIIi Int.rc i, lllcd fields of 

Proitein (hnitr N 
ci.' eJ c'i' ,tt.C i Ih+ llddenitaid llirt.i' c IlJ)Si h.i,.e esumin ,'-'e .ld,i hiicl! tl,- ,thuie of( JillI:,pic 

, 

' 


(. IuIIlN iIrnural iit i, II lii, I, II 't,-r 1, if itcatiiihMI1 .. L! i re ubdie-.V i fhllL. m i i til t 1llit ' k 1 .CItn t: c '.% 

litt,, ' iIn '. h,tl Ir 'A !',<.Ill liir il l' r stilplitir11 r i tll .i IIiin t% , tI i llLC I'I,lI Ii . 1II% le..',,u \tIltr !uit't , 

.c t+.: ( ) hittt titer iih,, .d.' xtti ti t tIi,h:. d lJ' t)teit l,,iN (ltiii1A tiliitI.::J, hillhicL hcr I\'1.1 Illtilt h.in fil, T strll i 
, 


e l'. i I c ntlts,, hI.I\'cret.I\ C. tII (I cIll I lit thr iiI.11It itlrIditltI rc t Ir(,i l tx Il I -Itec trtphi)r..Is,,, 1:1, ticihit 

ii I()I ltit, d n', . lh.rc il thf breedrs to iipgrade theI h", n ,t iti.it , _rcm r pLirthitl : \jriui,iirt 

.t lm~l C \t fc t t l tc t ld Ic .N .a l l t +' , W 0 1 1~ l o fl. 1 i i 11 l l l t r ltit l I I r t I I 'f , 11lMl h l i10. 1 i1 1 , kj. sC S l "i t ) I I tI .U & M \ i 

I)i,,.a,,.', 
Guinea iPrice. 19Nh; Price. 1977: and
 

Price. 1978i dos n .ed emphasis. In Australia. Price maintainsa a conttnuring intiierest in the fale rust ISyn
 

of Pa pua New
 

I he '.irk of Price. on the di ,of %inged hean in Papta Ne%', 

chvriurr puophi-arpu if '.%%inged bvan through hi,,a'.eiatioi Dritnkall of the t(n u irt 


(uinea. Hle i,also coilaborating %kith (hhs fin studi., on \irtse,,, affecting ',inged b a
 

Ihimiij aind \linural Nitrititun
 
te,. 197(1.
I ltitc k .li,,%levd . ,x . itlle' -In Ith: rhil/ ial ulx.i.u('tmn, '.,it hel\% n ed Iban IIl 

7

Iklan and Br)oghton. 19 8 /ulkihl i,contiitmng the %%ork he starred in Mla isa \with Othman 19771. 

Slolwther s.thl)I'I\,,rth ind Lone.ral.i h Ix ur, to screen rliviuil isolates fEr their compatibilit with 
ssuntged beanIt 

Pltnt lirt-tdint! 
'lli iarrid a't 0 i-i phrlttuJ I\ pr,. rlnir, rcc.rmI itl L mpil i,h'inl litibt, I-l .tr. ,al lf r rltV iaid ,.. 


.'s lprtt crrs bet'.eeit contrasting lines ha' ben lmtenmperature reslitln Inl r.pobdulctust e A ,alli. 

liated to deterniti the genetic hasis )ifthex.",: ixn. 

(enetics
 
llikk 1t , 'ciI,,llih rtimii .,slhth+t r1. rl'. -itPat I N',. ( JIfica'.xnl ,.!)7 IKha rL lifrock.
 

1975 Ke an. ei a1 11,lie: studi .eha e refin'd radit itin dose ]I:',cl,and tratint regincs for ar
%as lj)2 

tificial induction of mitutions, but are n(,,, exntll. undertaken bk the Unseritt (if Papua New Guinea. 

One Iong term objectt\.eif this, 'ork is the.-prod.uction Ifa deteriin ite lile arid t outconne (if this could de. 

p'end on the long tern future of the V,irlgt:dban IlAustralia. 
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(ON(I.1 SION 

A\lthugh'l11ct. %% icdI) i.irt as ih ttx jitilmil I\ 'Ined hCaln has heenti %~ i plant %% pet S . I WJ the 
L'enerail cons~enus ml ifiilimnI, I l imt itir -Ane !Le 11V 1CIt Lcanaitaniice II tll % C f IX: eClij. re N! C1teen1e% % 

tilcied fin the A\ust ralian conicit .Matt% rcscJrcher\, %%oul like to s.ee the da% %hcrn the " inged N.-an rnake' a 
sqifiwlcn agricultural jImpact lie Asian Pici ic, reg'ion (if %% A N'cralia Npurton hni 

LI~S I M R[IS~ I( 11 \%ORKERS 

NaeInstitution Field of Intert-st 

Herinn.\lrI~'artiettml ()Iield I'%aluatin
 
Northerni I ciritnr% N I
 

lli~ioro~. R{ Dr (SIR( lDi~i en t lProteirn I'tntin ( hernistrio
 

llrtkk R{ Dr (SIK() !)I%'!nI (it 1Pla11 (ienctNc
 
Indiustr% \ ( I
 

Wittie. P' Mr ( SIR(O~'D lii11 of Plant P~lant I1rictitin
 
Intdnotr A ( I
 

(raw,. S \ir ( SIR( )Ii~ iii (i Pla~nt Mitcrscnp
 

InduNtr%. A ( I
 
I)e'hrtL'tt 11"Mr IDepartmnwnt m)I enicultire. held Li:aluatin
 

N'S \%
 
I[agilitnt. (M \r ( tmiersn itml c tern Plant lireedini
 

~ ni~crsit \C 
tHoltmnan. R %Mr Di~ejrrretmc (i riiAr\ hield Luluiation 

I Inknrt. PI' Dr Morrdoch I imer'it Plant Nutrition 
%%Vtctrri \nn'tralia 

Khan. I Dr lDtImmu~ci, \LermImirt Plant Iheedi~g 

Korti. A\ Dr (SIR( OI)Di~,i it lProte in P!cnctln (hniscr 

'trn pKilt,. I I)r i nner~ii% ClV Nlit 

\lnllinnecnn. A Dr. Offitce ol Rcoeiil hield [~aluimon 
'n iii the 

Pr i. II)rFf. I A crLIutura I Plant Diwawc 
(nlcgc. \ S \\ 

Rml'ert'nnn. (iIr v Dcpartinent (0 *\LrictIntre. Hield Faltauton 
\\ e'tern An't railm 

Iltinrlinng. N D r nicrsm I'l \%enerni Plant Breeding 

%%arren. J Mr lImm itr (it Agricunlture. [Field halumtttin 
Vt e'tern Atinalia 

V w.ID~r ( SlI()~Din~n (i lrnpzcal Plant ItntrmItiction 
( rop' and Pasitnrc'. 

teeCin'Lid 
/nliktln Shannsuddin.MNr \Inrt-ch I IIn~crNit% Rhi/ohia 
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The Winged Bean in Nepal 
B R Mathena and It M Sretwtha 

Nepal isan agrarian countr) %%ithabout 92.7% of itsprpulation engaged in agriculture. Plant protein is 
tile the daily diet of a'erage Ncpalcsc. Grain legumes and segetable legumes aremajor sourx of 'rotemnin 
important in Nepal;sx agriculture not onl, because Nepalesc get their major supply of protein from legumes
but also because legumes fit into their e'rting cropping ssten Legume-s are culti,,ated not onI) in 
m1n,1,Ultrre hut also as iixed crop intercrlp or rel. cr, p s ith major cereal crop, hke rice. corn and %,heat. 

-hc area under ltgunc crop,- I e,,ti(atCd to bc 70.000 hectare,, and production per hectare . about 500 
kll,,Lram .l ( onino.rll, cultiartd IJuc, px+a1icer aurit'tinm. lentilel 'cl0( entrinIi ud: ChIck 
pigeon [ipaC'aGw as
CJJaflI. skot.arl t(1c:,i:' mai . black gran I I i~na ,nurio). coI pea II',ina i-t'ns and 
Sti:':a rzl. h'orse grain (!)uhhaiis h, ui. mung bean I'tl':j radtai,broad becan (Iicia 'fab: ,r.gigan.ca 
tun,. french txan Iha~e'dt. i u/icar,, s,.ord bean tChr:ai alia c'!dai and ssceral other species of t,-an in 
the hi:L,lo%%e.er, cultiation of %%in1.ed bean .hophocarpustetra, onolohu 11-i.I [as not been obsex;ed
D.C 

rcprtcdi.so far atNepui. altho;-h itt,, grow n in adjoining northern states of India. 
recor 

vareti-Ls intruxhuced . 

Ihz.fir-St .Atrouucronof inged bean in Nepal was during 1977. Fourteen winged bean 
Idia were planted at the Ag. Botany Divi.ion plot at Khumaltar. Kathmandu 

ale., situated at 13100 nicter altitude Planting was done at three different dates: 22 April. 7 Ma) and 23 
Ma,,of 1977 Table !I. 

Table I. \,inrd bean: sone recorded obenations in Nepal. 

Da,%t I~U,Fla-ti 4Av Pod ta4ib in Can Ave. %of w1ed VW 

LAr d Ma: 23May 2 Apri 7 Ms, -11Ma 22A 7 Mi 23ZMay 
I
2 

I( i ' 
,1 IC 1 

P0 
7 

-
.. 

--
.. 

146 
24: 

-- I4
13I7 

120 
I1 iii 

124 
I1i 

3 IC I W2 15 91 - 1.9 12 03 I4 i05 113 
4 
5 

IC 17 4 
IC1 700.02 

?6 13 
16 

-
-

I1O 

166 

III 
14 A -

iI1 
120 

9.3 

49 
-
-

6 
7 

;(" 117,00 
EC 2714 

71 
71 

II 
54 

-
-

17) 
a 

4 

1;4 

114 11 

14 

112 
-

110 
-

I E C 27I - 237 1700 ... 
9 EC 2718, A 86 1- I11 Ii 10 142 142 114 
t0 

I ; 

EC 31321 P, 
F c 3l21 P4 

76 
6.9 

!1 

71 

-

-

173 
142 

159 
142 

10 
13 1 

10 
11 9 

120 

97 
110 
100 

12 E C W95 7 15 - 112 101 104 t10 93 99 
I1 

14 

E( .197 

i-( 33955 

14 

--

Is - 14( 

219 

'07 
23 

Cc4 

-

109 l6) 
l6;I4

110 

94 - 178 1!0 127 II _ 11 7 107 

Each variety was planted in rod rows 2.5 meter long and 0.75 meter apart. Seeds were planted on raised 
beds to nrotect the plants from Aaterlogging from the heav. downpour of monsoon rain. All the %arieties 
germinated and grew well. The mean number of days to Ist flower for the first and second planting dates 
%%ere 78 and 84 da~s. respectively. Entry no. I I Ec 38821 Pl flowered earliest at both planting dates. 

'Agronomi,, and Ajgicultural Botanist repectivel.. Department of Ag.riculture, Kathmandau, Nepal. 
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A~ crage- kgh na~h P-14 %kercu~ncraIN greatecr for earlier I)IntIng date"Acratio wiJ mbr of Weds N~r 

compared to later plarrngp N e'.! coul~d not Fix recorded txcaiw 'rung greeni [Nx1s ~ar~ estcd and testedli 

if4onrg grcc:i p otior I'llpur[Nisc %%,I, ound ito tc %.r% crrcouragfor %egeta-ile I t%-K ;', 
In g 

~ i . i! lt~u,~trx:Ur .' %01J t .~ "kJi '-d irIsI ~~ ~ ~ ruJor ~ I, 

iO!, I hKel vA'i r2' unhr torr:nationan!)~ntt.11ndpJXJIM2d f'X, !rLrMC lh'LX' 
''m .!;c r.,j!n, I!, tC11 ;'aI fOJtourLI[~iit~' Staklnv %ka' lh - 1'!rrx lro:!' 


it) rc tI%ic1~- rc : r III i!Ti I 'c' s .11 d i r h r
he !I ~T! ' C.1 :I 

jit A I"II I: pa cc.,v thcI rInid1rllmofn:.I it IIcc .nL&I I ' IiI'!c a 
umI~ n ".ti':t the %ingeds 

It c'ulIt tI tn ':IIL: I T.ir\ -,tudu'!I I!ie I 

Nepal. Ms Lr jlI~tIt u'rrIr tI(, b r~r.rJ l: % hr~~ rin:r It alsonth 112 11 
is nuich v.arrier all mcar

heart oiuld ixim cro%% hetter it Unn "mILIth'11n %dkiL Ndrr It ni 'linx 'kh-ere chmi:t 

iii 'A Ledhei,!er dIntlerent *:iituranl im! ai7-nrimi trn underirousromurnd Iinmcsr. textirqe :Jl K 
Lunder dier'c l~on011 IIn CI~ recimon iki he neccevar' to deterineri ho'AccmmCrcaleeio Of \Cepal 1ari! 

III Ohe COirnrsAiddexprca. 'e eultisauIon Of %kiringed tbeai-r:, airv sepread 

RI-FIRtA(S CITED1 

1Anon. t?'2 \iuturat Sriritmcw N~j %irm~u tit I *'&! *rrnJ\inrrcintmurj. I-cuionrmic .nahk and Plnning 

7 
2Mchra. K.L. 1ti77 ( m~riir% Rcpo~rt India. Itie Ainrged kean fher 1:2 pp 1v



Some Information on Winged Bean in Costa Rica 

Gutao .4. E~irique:' 

INTRODUC7TlON 

Miot Latin American countries hae large exten~iuns of land under the humid trop;,. The climatic con.
ditions of some of thes-e countries ire noified b. high mountain,, as the Andes and the Central American 
Plateau [he staple fxo of most of these countries are cereal grains and legumes. Common bean lPha±'ot % 
Iuharv, L, iis the nrt important species in the region, hut its cultisati ut under hurmid tropical conditions is
h'tnted becaus of disease prblenis il:nrique,. 1977). Other legume grains had been intrxLIucCd to replace 
.-oimion beans 0I th. difcrent sn.,i:c- of I iina tested. V un,'itculata appris to be the best adapted to tihe 
area The %%owed bean il/sophocarpu ti'ragmohobas IL.I D ) is also one of the se eral tiopICal legumes
recentl-. :trtiluccd in latin Anerina v.%ith strikin-, potentials as a food crop Pinclinat. 197mt. 

Most t ifhe ,aet ..Amerrican I ropkc, hae bcen identified as areas of se',,ere protein deficient,, 0thnrique,.
19"71I hmcer. %,ith iitelhigeit rescjrch and extension programs thLe [tenlials of the s.inged bIan as source 
of hugh f(xd nutrient espciall , p;oten can be exploited.
 

[he ( citro Agronoinico Tropical de Insestigcion Y Ensciianea 
 i(.A Fllt is ,cr% much concerned
about the problens related to the production and consumption of this legume in tropical Aimerica. particular
1%its acceptabilit and [palatabilt. for human alid anlnil contSUMptio1.

Because of the extensisc use of some speciLs of Phaseohju and "i, inaithis regoi, the %%inged bean has 
to c tested aainst other legume spcies to determine their acceptabilit, as grain and ,ecetable. One ,,as to
miroduce the ssinged bean into the market, could be as canned, precooked fxd. eliminating an, of its 
undcmirable flas or 

Among the nuire important use, of winged bean in tropical America could bein industr,. -, source ofoil. But then this crop has .ct to compete efficientl wkith so bean oil. palm and other oil Ul)p% Immediatel. 
hos eer the s,inged bean can quahfi as a small farm crop. 

MATERIALS PLANTED AT CATIE 

Seeds ",ere introduced from different sources. One group of eeds ,s a, planted at lurrialha in 1975. and
 
four different lines of seeds %%erehar's.stcd from this.
 

The Genetic Resources Program of (ATIE planted sonie seeds selected trom the, irigiial materia',ton the
bais of their adaptabilit, and high .icld performance. Some of the plants were selectc nd classified accord
ing to different characteristics of the fim,,ers, rx ls, stems and others. The program i a!o planting ssinged

bean in large experimental areas as green 
manure cr ,i. because of its high nitrogen fixing activiti%.

lI hI thizolhiurn ot the s inired bean is in the sante cornpatibilit group " ,th | ina LItimes. I ri.I "i,na

species are s,,del, culiated in Latin America. suggesting that minor probhcms ssill be expected in

the nitrogen fixation of winged bean by the use of co Apea group strains or seine other 
 "i'naspecies. 

MATERIALS PLANTED AT GUAPII.FS 

Fiour ,arienes: (himbu. L PS, I. 799.2 1 and Call. 993. ",ere planted in (k.apiles in ros, at 1.3 m apart
and I i, %%ithinthe ras" Sonte of the seeds did not germinate v, the, sAere replant-d. 

Agronomnhit Inthe Cropping Systems Projeca at CATIF. Turriilba. Costa Ric. 
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At the begtmng, the stedlings scre grossing ,er, Slow due to a dr. spell after planting. (onsequentl. 

the firt planting sas alo danige . b rabbit! Table I contains some information orthe 'aricue, planted at 

(iuapil¢e, 

fable I. Mhien hkngth of pod and nuinbtr (if 'trd%of the 4 tarictics planftd in LI,,)i,,nant-,a 

'Iaiel) 	 Mean WIan Number of
 

Iength numbtr of .eed% pod%
 

I'nd (per pod) Iper piano)
 

I -, 92 B 22 S9 132 22 

2 Coll 993 12 90 . 50 	 Io 
3 ( hirbu l' 88 ,S33 24 

4 I'$s31 17 .42 12 

,(;uapiler, 1975. 

"Ihe firmt flo,.ers of the 1 11S 3! 	 ,ariet, appearcd on March 7. I97o The first three pFbd, that gatte 2(1 

,'Ceds %%crc harsCStCd outApril Io i his sas the earlict ,ariet', of the group. 

Chimbu. produicd rink i~l.s. i;t' firt of which vas harcsted on April 18. produ cing onk ' sceds 

The rod %ka,,9 cm. long and 7 crIi of c.tcral circumference 

()n Ma 12. ' more pods' (I the I PS 31 arict. scre hars c,,tcd. ,%hIch "ice 3 ,cdk had a meanc1 and 

h I a,, orecu" s, hMuke 

Se,en das, later i ,mall poitl containing 4 ,ed,, 's..- harst."te" 

I s''o p-sI tllat ',cldCJ 25 sceds %tcrchar;escd oii .1a. 21 fri m %aret, ( huinbt ()lne of the Ipod, 

lenc'th of I 1 5 cm and the circuintereceo 7 cm.[ i,L,,cclfior it, ; m color %%,,,pink 

measured 21) cm long and cmn oif circumi.lcrc cLont,tiing 1 ) ,ced , I he other one sa, 14 ; cm long and 9 

cm of circumitferince cotai.ti.' o edS 

Ihc other %artic,began to rrO .c X.J', biug in theI' 4th of June 

I hle mlcil of !clnth and tIhe number (of ccds of the four ',!Cre;te, are pr,,cntcd in Fthic I 

Varictie,, numbers I and 3 had %r, long x'd, () e if the xoJ of ,artet, numt'er 3 ias 33 cm long, with 

21) 'seeds. ind %.."hairsctcd at the cnd of the ,cason 
aid 4 sscrc not %,r sell adapted anld Mad a. lit of problemsVarictics numlber ' m 

All the ,ceds of thi, hiarcst ',ere tored. oitk the roti ot "irlt, number 4 sscrc ItarsstCd ott Jl 9. 197o1. 

and prc+Ciated t soi o1,rt.. l.te riit, 
rcceied fronIir 	 the Ilohch," I \[rrm:.tal Station. [cuJdOr. the Bean Il'ro.irntm plated a fc, e,,edS 

-
( IA . (.olomibia'I in I '). ; and harscNICed -,11Co s 1eds t r, ci',SifiCd iII four groups according to color. lin 

1975 the four hns:', scre lud -cs ratlk. uttrtuntrlit. mort of tei pLant, \%ere attackCd h% %r, aid Oll 

a fcss ,ceds %crc har%e"t.d \t, oi irc pa wig;t sss madc trott this materilL 

mirgCd the cropping ,, 
adapted %arict, and the boest wa. 

(A lI I: hla, a ai i, t r,i c. %%, b.eans ii steiti, rcscarch of rcgion,, %here comnltn 

bean or other legume, are difficult -,o ,iulti, ae We are lxking for the xt 

'. 11need a con incing c- idence of the f(oxJ palatabilit and cah ,alue' toto use it. The farmers of this region 


uw a new 
 crop in their , stems. because of their agricultural tradition with common bean,. 
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Observations and Experience with Winged Beans in Puerto Rico 
Franklin It' Martin 

INTRODUCTION 

The winged bean is not known as a crop in Puer:u R, ( ognlizant of its immense potentials however 
tie Ma.,,aguez Ins,'tute of Tropical Agriculture M I ,.':,--xd J. pIoatora studies on Ihis snecies as earl, 
as 1974. 

Seral ,arttis " ere collected in lndones:a i, ;. c., -ctin, s.ere later obtained from Kahn. 
In Papua Ness Guiea. and Rachie. in Nicri.! \N: ,. ere obtained from the Caribbean. and 
norst rcccnil, from introduced st,,k, at x'rrn: ( .:.± ihece. in turn, are from Papua New Guinea 
Ihus. 59 accessions ,eC.r colcoted, hut ',CrC 11'n)ra'.dor lines of contrasting differences.mon! more 

Substantial rCsltS %,etCobtained fr,,t cNI)'r;e:-' .,n.iuclod tTnakC ,OM', judgment about this plant 
pXsbleh! ajorit, of th', cmclu.ions iss'escr.,rareci htKked b; replicated, measured experiments. This 
aper thcrefore shall carefullk dLsUtinush btss cen -r',at:oins and expcrincntalls serified results. 

Wingcd bean s.crc gros. n on som171e c sub 1ols Of Pterto Rico. on a ;ariels of acidof the nlrs[ selCJ ,a1 
cla%and loam soils. and on carcfull. prepared ,oils enriched '. ith organic matter. lhe winged bean. cONrgrow
and prOduce ser, "sell orleccn fairl sterile soils without inculation and isadaptable to very good soils high
in Organic material lfosecssr. t has not set been adcquatcl, proscn that winged bean is a good crop for 
marginal lands. 

FLOWERING 

All varieties fruit and floer best during the season of short da.s. When the winged bean isplanted at 
this period some sines begin to flower when onl. 30 cm long. During the long summer days. strong dif
ferenc,:s in photoperiodic res'xmse are seen. . few ,arieties have been Hentified to continue flowering but at 
a red:ied rate during the summer months While other ',arietes have been found to flosser sparsely, and then 
only doring the shortest da.s. These set onl% enougi seed to prescre the sariety. They are called forage
tpes On the basis of %earlong production, or for other traits. 13 arieties were selected. 

FIFED PERFORMANCE 

The asence of tuberous roo)ts ",as one of the unexpected and frustrating experience. Mature plants were
sampled for tub.ros r¢,ts In hieas cla. soil and subsoil hittde or no tuberous root formation was seen. The 
fes tubers found .see,: -mall and fibrous Based On this experience, the ability of winged bean plants to pro
duce %%orthls ile tutber-. becale quetuonablc Subsequent experiencc has shown that winged bean isan ex 
cellent cetable for the hi it. huntmid tropics during the season of short da',s when soil moisture issufficient. 

In ses cral .acssions.s iingcd bean ,,sas coipared to .ccr-al cowpea accessions, their nearest risals during
,the rain seaon I rnde'r ceCllent L011nditi(rns includirg protectie spraing, excellent ields of the'., beans 

hasc been obtaimcd The s tend to prodlucecuss e'a .rteie',, ser- high elds user a short period The best 
ssnged bean, scc capable of the s.amc high elds. but etcndCd oser a relati el long ,vrod.The cowpeas.
in ci ntras to the",,lced beans, sere cr_ ss',cptble to Ins'ect psts 

Thcrc are reperts that the ssrigCd be.an isa be'tter elCIdcr under conditions of I-,xr fertlity and neglect
that arts othcr bean that the Institute ha,, srkcd s,ith As a comrercial crop huscvcr under optimum condi 
tions. cus kpeas can produce as %%ell or better than vsingcd beans a',saailablc hal data show 

'll-riculturi,, and [)irt-vi'r. Nla%.acut, Intilut of I ropical %:riculturc. 1a'azut,,. PutN'r Rico. 
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NUTRITION 

,,stage-%of g sere determined. At all stages, the 

\s the green pxet matures, it continues to contain 
The proein content of the green pods at %,a.,vas II,",h 

bulk of the dried ,,eight %,ere in the rx~is. not an the seeds ..
much more protein than the beans themlsel,. for the o,erall contribution of the seed protein to the combin

ied seed and ro.d protein issmall. hus. green pod,,, appear to b, f(e. jtemiins th about 15 per cent pro 
ith the fihbr,, still tender. If the Rkidsten. dr, weight P1(0s,scan he eaten best whcn thc, are lare, hut %s 

are permitCd to a11uc further, the immilaturc tLt ,ome.w hat h'er -d,,s are ,idl goixt foti. and contain 

about 24 percent 'rotein on a dried ,%e.gh i i Nihrttl'',. 't.il roteii obtaincd from ceds isala,, 

and the, lsk!. . the ,tage.much les, than that obtainced from the ,cd hen h.ire,tcJ .!i ittnunIt ha,, heen 

recomilenided h'Is that tihe wined l |ea fwro.n fo. itrcepl' 

~ u c c: '.%. '.-*:' ,! :bi t' r w.i m r.In'e ''Je.: 
swkcll ni'rll lsotw". .. i watcr it all anit do it swell \,itw .c,! fall betwCln the"

%kPE',"x Wc.;p< !"i 
- .. harnrih %j e 

trec, lhh: abihl , 'Ld to nibi watr sat;e. %iith im i n'',-. wihibL iuter lhan old seeds Wcll 
i, alo a ,troriefor ted. imitrc ' .' :mbh' rn.r l'.rl: 'c!c' dili.cd 1 o.r t, ctarlk h!rsc' I her, 

cc'!" otl " nc % iuch ihre Irecid hiiioI n , reL' I I ' we,itr\arl'tal llleh;mcl'.e ll In,. ,il " 

than olther, 
ingcdwheln cikcd %%I 'he+a.ats.o nibi' Aaitr s cli,,sel, relited to the .Cat\ l( tO '01;C 

a' C ' 't'b Ld water f ree'
j,'ctd-c1 it x ', 1 or hoiur\ in tIe' la ' ,rari . ee thaSt

beanI ccd ne'eCd p! '.II 

k f. kin.,often rapidlI. 4,!i ,(, 

. sAmle. tCt. [CClii;iLe h!is tiiund li Frcparc %IteLd b'ea! 'allS foWeatli'me aNfil"oi,s Rinse 

or .ikt, ' , ti.i tihe waterthe hCati it. al in 	 ' ' tl *\V!,1I e€rCIL !in; .Ari t ',,i 
. 11 !Clet 1t Ian, s(alkBring thc t',H, :ii ;-ih:12 .f ! t'osti ,ninier i 1t ini ti', R7V \ trCI ( 


. with tresih ssater. and
os'rnight ill tih' ,,oluti I 1het h A ti da\ dcard thl" ,(ukirg .ater. rine IiLC l 

the b',ans in a1b411t doutbLe their ',olLne1: i'f satr for '( tt, lilt ,es. 

ihat all w, ed cart %arieten s react to this.\ caretul c,,alatiri of il ;arictic,, f incd bean shwe 

treatntni Nccrtheles,. ltit hard sced ,. ow iniermiediate ,CCds do [ot sOften ,ufficieritl. for plcasurablc 

lard se.eds Lan tC ,e'arated fromitie larer ,.4ft ',Cds b. a ,cren (if appropriate swe Small. hardcating 
seeds that fall thro-ugh ard Lan he discardCd ()n lhe other hand, all of the ,ceds of Iomc %arictiesare softened 

can estLiffic:ntit . and har,hre', f la',ir i, reduced h t hi, treatlet PTlese ciX~kCd drs beau ,cds, then 

It lna. be rioted that ee'r tine hardprepared for eating I,\ ,ny other Icchtique. and are hIghl% acceptable 
seel allonig I() makes Catiw wi1gCd b',ean a difficult cipericeItC 

'Wingedbean acccssi 'us and their ,ourcc, are gis en in l able I \k hue the present sample of sanictmes is 

arctic, from Burma or Thailand It i, probably a biased sample.fairl. csiiopoltan. it droc. n, include 

lablr I. \\inmt~d btan %.trittist",aluatd inPutrli Rioo. 

Our Sitircc it (herOur Si;urcr to Other 
I S 	 idrntificaiionnumber I S 	 idtnIiliction number 

1i1 I ',pua Nev, ( Iu) I S 33
\ I 1iTriidad I1 

P4Piapua NC. ( uIflca 34
2 Indmoesij i It 2'9. tor It 

2,i 	 Parua Ness i;ltnca 45
1 Indon ,i 'ii.. BilI 35 

Y) Papua N"es ( uica 46
4 Parpa Nc;, ( ,irca i	htiiu 

11 37 Para Noss (JUr.C. 47
Parma NciL (alunciI 

tuirca SI
7 PapuaPapua NNessscsI(ine~il(uir.'.u.a 4, 	 ') Pa p a 

\C\%(,uiii'aa r 938 ItParua Noes 56 	 9 "-'%(i u mic7 Papua N ov. I,I!n ca 5, 

40 Paipua Nev, (IuInca 608 Parua Nts. (iri.ca 

.1 41 Papu NeC%
(minca 619 Parua Nes (Jtirca 

42 Papua N0% (Juinca 62It) 11\. NIgcr;a 	 I rt It 
22 	 43 Papua Ncs (Iinrca 67It li- . Nigeria 

12 liT,. Nigeria 33 44 I'apua Nc%% ( Minca 71 

66 	 45 Papua Nes (uinca 7811IA. Nigeria 
46 Papua Ne. (uinea 8114 liTA. Nigeria 77 


15 lITA. Nigeria 88
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Table I. continued... 

()ur Sourcr to Other Our Source to Other 
number I S identification number US Identification 

lo I.A. Nigeria Ipt 99 47 Papua Nc- (uinea UPS 81 
17 IITA. Nigeria 10 48 Papua Ne, Guinlea 89 
IN IIT.\. Nigeria II 49 Papua NC%% 99(iinea 
19 liTA. Nigeria 12 50 Papua Ne, (iuinca 102 
20 I F.\. Nigneria I Papui Ne ,(UITlCa 1031(Sl 
'1 lIT.A. Nigeria 10 2 52 IGuzneiPapua Ncss eI. 
22 (Gma Rita Ill338610 53 Papua Nes% Guinea .113 
23 Indoncsia 785 54 Papua N c, Guinea .115 
24 Indunesia 1992B 55 Papu a Nc'. (juinea 121 
25 Indonesia 933 .6 tnknossn 867A 
20 Indonesii I 102d 57 Lnknirn 908 
30 Papua Nev. (ilca IPS 38 58 Lnkno n 909 
31 Papua Nes, Guin-a PS 31 59 Papua Nov. (iMIa 18 
32 Papua Ne4 (iuiea 32 60 Papua New (uir"a -19 

(1 Papua New Gu!nea 65 
62 Papua Nes, Guinea -76 

Intable 2. the 'Ainged bean elections available from the Ma.aguei Institute of Iropical Agriculture are 
presented. The Iist %kilII rcsoied and an effort will be made to find the correspondence between these and 
other <elected \arictic Scds of (hCe are asailabie in small quantitie to ani ins etigalor who cares to ask 

r;,i. scctin, ft-rlabl. 2. \\intd bran 1, :,!,:,,0 distribution from the \a.%aiuez Institute of Tropical 
.Uricultur.. ,a~aiui,, Puti-o Ri o. tM70i. 

No. Name .Wurce Io[S Intereting char- ct vrisIics Period of 
floweing 

W1 2 N'ogr Indonesia Smooth rxxJ. reduced ssng, cc.llent Reduced 

WB4 (hiubu Papua Ncs (uinea Large. purple po!S Winter only 
WB I0 
Wil If 2 

S Mar[It, 
RihN 

Nigceria. [Pt I 
Nigerj. IPt 2 

Large, square. srvckled pxk!b 
Square. rather snooih ,Aings 

Winter nnly 
Reduced 

W B 12 II SInirc NeVria. I Pt Long. straight rxds Year round 
\%B I I uIiita Nigeria, I Pt S Short. often cursed rxd Winter onls 
WB IS I I)ual Nigcria. [Pt II Gren. cur.d gods Winter onl. 
W'A 1)Q Iutct Niecria. [ Pt 12 Sightllflattened 1-xxis Year round 
W" 21 I inge Nigecria. IPl I) 2 Short. flatcned pods Year round 
WA'B 22 

B )5 
-\hrust 

(iarden pod 

(uta Rica 
Parua NC% (uinca. 

Forage I.," Winter onl) 

W,'.1 Garden rxx 
I! 31 

Papua Ne\ (iuinea. 
Medium. square, straighr ods 
Short. flattened green pxos prolific 

Year round 
Yer round 

UNPS61 

WEI 44 Pursing Papua NeA (juinca. 
I tS 71 

long. straight llatilth 
,ings. carls 

xxJ %,ithpurple 
Year round 

[it [able . dta are sunintarlicd from the stud%of oil and protein contents These data are typical of 
th(ose nio. reported h% ither irnst.,tic .tors PrtinI conten, of tipto 40 rvrcent are found 
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Table 3. Data on total, protein, and oi )icds from 167 winged bean stocks. 

Mean Range
 

Yleld ,I.c d [r ilatit. g 156 43 - 328 
29.2 - 40.9(:f 

Pricin ,r1,hnonr acre. kg 479 136 -- 002 
iPr,icin ,,:itcrit,ced.'V. 34 25 

0)0 .q[cerl of ,.d. IC 16 8 14 3- 19.1 

FPr,,!uioin of ,.cd protmei pr da pcr plant. ng 311 113 - 697 

In T lWe 4. onie at.i!on % INf green p'kl, v,ined bean . as compared to ield, of coss Iva varieties. arei ici, 

It -a "a retlt s .. cticnle" e morerthan -%inp ed tbean and o r 

\\,c think ssinged bean is more useful than the asparagus bean t.pe of co%%pca in the 
r'c nled |hcc J.l. co I . , ted 

a3horter period of tim' 


home garden. but isNpri 'hal.inferior under m(rt commercial conditions.
 

libl 4. \ inv.rd brin ,itld, a%crnpar-d to tI.os(fcowpa,, 1ap;,ragu, btcan) arovinundtr ,irnilr conditions. 

Sp.-civ and iaritt) Year T(.n hectare VWi-ek, of 
production 

.'1 40 1 
\,purigr s f.. . 4 14 1975 33 S In 
\\irwd h,.aii 1975 99 16 

\\ h..n. 2 34.7 21 

\'rau~('ar 975 10 

%gId 1975 

\',,aratu';, N-11. CeIra l01)V. rCd seded 1976 12 3 5 
\'pu,sl~i cxir.i ln'. black sccded 1976 15.7 7 
\s'-araJg tXarr. 51 1976 17.6 7 

\\Igcd ,a-n. 111 1976 11.1 18 

\i nfcd bean. I14 1976 6.8 18 

\\ 1FCd b.-an. 121 1976 7.2 16 

\\'ingdIvan. It,I 1976 109 18 

I\ tv.an. J 1976 10.5 18igCd I9) 


it, 1976 17
nged Ivan. 2 10,5 

In Tatle 5 the data are piesented showing that in green pods. there is much more protein available in the 

rxvd than in the seed. esen though the percent protein content of the sced is higher than that of the pod. 

l-ablv 5. (hanges of proitin content of %ing-d bN-an pods during grol'th. 

l)r* utight\ Prohin contintnl l l'ttiolprotrin conrint 

Sta. of pod Ltngth of g IOFg frt-sh I I00V fresh iigh 

pod rn Pods Setds lod. s -' Pods Setds Total 

Inniature ll) 135S III 11.4 2313 2, 14 24 

Mature 13 120 0I I' 224 I S Is 205 

%lainrc hut 'rlnF 1 1, 17 4 I1 4 2 24 2 247 32 2 79 

(herrature 114 1710 1 141) 24e, 123 4S 2 ." 

Jinal!%. in table ri. data on the c(x~king qualities of winged bean seed, using the sdium bicarbonate 

technique, are piewnted An outstanding sariet, ssith respect to use of the seeds is number 20. from Nigeria. 
Some plants of this %ariety are produced throughout the year in Puerto Rico. 
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Table 6. Percentage of hard wed and intermediate seeds in voinged bean vareties after sodium bicarbonate treatment and 
cooking. 

Number of 
ccewon 

Varietal name 
if aailable 

Percentage of 
Hlard Irtermediate 
seed wed 

Rating for 
suitabilit for 
cooking* 

5 6 
6-2 
7 
10 
II 

Mariposa 
Ribbon 

0 
1 

0 
4 

15 

65 
6 
2 
9 

20 

Po(or 
(iixx 
Ver good 
(iot-d 
Poor 

12 17 13 Poor 
12-1 
13 

64 
2 

23 
12 

Very poor 
Poor 

15 
16 

Lunita 15 
3 

II 
0 

Poor 
Fair 

17 2 12 Poor 
18 Dual 12 4 Poor 
19 
20 

Toafo 33 
0 

19 
0 

Very poor 
Ecelnt 

21 0 0 Excellent 
21 8 
26 
27 

Tinge 5 
12 
15 

6 
24 
16 

Good 
VcrN poor 
Poor 

28 , 18 Poor 
*A summar rating based principa b on measurements of hard and intermediate sed.and zhlo on color, flaor, and bit. 

tereims_ 

FUTURE WORK 
With res, ct to future studies vwuh the ssinged bean. a list of ,rmprtant lanucri,,rpt on the winged bean 

in Puerto Rico isshown below, rhe institute cxpcct, to fomerit interest II inlged bean for its green pxds.
1his v. 1l x do I through its newslettcr. "Vegetables for the lot, Humid Tropic,,." and through its garden
circular Mhere the 4inged bean %,ill be featured rcgularl%. The imtute shall also -rs e as astorehou,,e for re 
quest, for ',ccd in the area. 

Manuscripts from the riinged bean program in Puerto Rico. 
I Harding, J. A., F. V. Martin. and R. Khiman. Seed protein and oil yieis of the winged bean, hopho

carpui tetra, on:dohUS. in Puerto Rico. #Submitted for publication to Tropical Agriculture. Trinidad.i 
2. Martin, F. %V..and If. Ilpin. \fta .- for th lot.hHurmid I ropic. I 1he , inged bean. tsophar 

pus ,Ifi'tr ,tolub!,+1% !, be publishcd in carl, 1978 as a bulletin h 1.S f)cpirtment of Agriculture. 
Souther Regini 

3 Rubtrt, l.M.-.lnJ F. V,. Martin. ( okinv of s.,ingcd bean ,'cc Submntted for publication to Journal of 
•\rictflitire. I nricr,,it, of Puerto Rico 1 

4 Martin, F.AV.. and R.A. Rubert,. A simple technique to make winged bean sweds edible. IA short un
publihed reprt to be distributed at the Workshop Seminar on Development of the Potential of the 
Winged Wan. Manila. Januar-N. 1978 1 

' Maa,zuca nstilutc uif lropical Auriculture. 19"', Winged Wk-an [ act Sheet LUnpublished. distributed 
Oi receipt of rCquest for InformationI 

to Nla.avue, Institute of Tropical -%gricu turc. Winged bean It\oph harpus tetrdi'tolohhidsl selections for 
distrihutom ,[ ri-Tahlithtt list,, of aritie, of %,:ngedbean.r distributed h MI-A To b,- re ,ied in 11978 I 

tle intitutC 'ers.s a' plaLeC 
cliuaie its itrodution.,o the Il- ncd b TeaThe institute I, A1)[,rti;l..drl interested Ii ot.iing %,itiged
bcauN' of the follos Ing t. 

inal OL. th',' for the ( S [Xjartnm:nt ?f .\QriciltC to multipl, ,ld 

,-,:, , I I).', ncuitral t x, that b.,er pix \car round. 2i 'arieties !hat could t use.d 
chicfl% for tuber,. ind 1.i \arNCI2i, ',Alih I'.ccL that are cas to c(xk ('orrcsprIdCn,.c. reque,,, for scd, and 

cdCLam!cpNe can tbe .cut to I ra:nkin \% Martin. MadagUC Institute of lropical .\griculturc.Maaguci. 
Puerto Rico I il }"(J I S-\ 



The Status and Uses of The Winged Bean in Ghana 
S.K.Karikaril 

S OF T1 IN-Gi BEANI'lI. S IFAT \IE IN GIIAN 

Proteim malnutrition is a serious lrothlcmtie dclt:!chr r courtric' (t?Atr tc. -,a and I aztn America. 

t he suppl% oIf true animiIal prot eins ic1Cat.11 . anJ tllik. is grcatl I etLjt itlmclh is KinLuteC .nd done to im 

1,ri\c the sltnlaliol Such effort5 ,re ilps.p eelc!td h the plixiLtIltll ot plailnt protcins %%haysc produc 

liti;oIsts Ireabot Cith thosc for attittial protei, arca,. ianrnrll pritriicts and fish pro,linc t In these sam. 
'.Ide t"'sth,111 tle third 0! toial dietar. pro eil %% hich ,rC ci;'IcJJ fijr 51)i-rc,as the pLint prorcis %% r .acCoLut 

it I1'tI, totall needs .co t ltl i in *\it .,i'rolndrlit. ox%[ra.hfit 'rotcl I ro rrall slktiov., !:arrticnre 
:,beansi ,insttrr ureatcr p',rt 1 l'tIadtlli11n01o111hail arra iroihtidn t and Iir tire (i,f h -epl nt r)1.its tt) hels 

cc tliies . there ire ll othcr leovrinvr %% rwi i!J cmnn crltlimuch ( )ne hich %k or v Id and are ti:.\p1ritCd 

such !cetell thc vklfn n',1 riri i ha rcetnll\ re~. ed ',ide, p'lihircit%and muchis ld . %,, i\INi'/, lnch 

rcca. lh ,itrrition N.S 19'olT 

III ( iiii.i t,, tct s.1 e iCdrcr1b;' ctci.irle up he IItc'tllti.as , ri of l iLati1hl. i,,ti,, ,ilht tther krniov 

Ii ,.,'rer.rlt~rr hl ,s.trd e': irelll rtit-r " + tIIehe-artl,iasI po)I ihl s,turck I proitelti has
h %% pilrc illetics. t 
Ikk.t1',,,l illl'I'/et I-ccdiack llIrltriAtijIn l1\, \teIsrri irir, ol tle cropetr.. tlltietrs reeal Illt t ecriltiat 

.:11d its 'n11.ll - le lihl.tioll ,INvasrtMC on V0re11 1\cordto tirse ir,.ct l-. t !'. the cond Itcd InI 

K'de: \ iata Irm farmers ari,rI,, ip' ire the crop onl,Ihrill 4s aCrC it i1d . ilp'0! 'Lt"rigingarca. ri 

I t)m a te.pIp'klflItsIto Ihutl[ ,.crCs I he Lrloip i, pl itcd cillhr , tttcntip or so0!L crOp Jid firler, prefer to 

-ro% tihe crop tor scds 'shlich tie\ sell ( hudr"eird ind mcimeit'.rnrs chlitim thamt ili\ c.itIllevrccl xen as 

C1!CI. I IC ,llttII ItIkepticVadlre'L aI e rr dii)111',tt I "LaI'Cs tic\ Ihe itA teitis ot1tie irrttilt\ tc' \CCL Id I 

red rI, er.IIt Id %'IcII fir \let ( imrprati'.f l\.tire', -cLaLr i cr,,ilc thai tiel i kal Iceuim' \lrrost all 

do trot tipirtnit or t;rout edible frr'trls. ihllcithcr Ice.'ll::, cottrnitic cuttirer ro;ps toA crip, apairt thci: 

a. 'parcil'. dI Toll c ell Itt ,IIJ11'-.scCOInl \ [tll\ ,is ilt:' l.'tred 1'1C.1t ( .lrrerri eL i' it C iti i\ itres ,ic 

c rr 1 IrIr rop'.:c,ILltrldlj iat %cr t \i ree It lct)v liric stiix.rlorlt,ll tIk' tirt )ruc te i I I' c heart 

i cr - rctn2ri it. ,."% id hi n l l' Illi 'l' S%i i i .t1 troi cq t I eatedon1h'ecti 1,tIK'i a K.t. nIridn oI r:, .t ' e i,' c Ire Li i dri 

hut i% iN. ,.1.t ir t (til kv Ila a i %%, % ' rsvd.cr lIlar ( i trim . its C I till a' i., re',I'ditItIrc sC d ic~dl i .i ,.d 

hetc !'-otih cro , are to sxrasmt i ,tri riced art- shoI',, ite rada.ptcd tihe tirt." s rclItnse to lo. 
scdItd ,111! IIltural prilrre dnr prihtItCl,!CLIrl IIt01)'% It aId.apt,,to powir id Itrciti ds arid i, rot to R t' 'i iseas Ill 

lic Ields 'r.i tir" ,ur'. ai riri irol urri ii'crri tILn it tire '' .%,IsaIIoser tleI L.rrleeL I I'c. 1 1 tha "'scI c ( 

sitikliie '. iricir ir:.ikvA', l its .t t:,,l stllti'.i tiiiii Ihtcecr. at Kadc. ,me sar trs ii s..lrCd kceart 

irah ec, i secell ,s I h dr%'.ctso it)ih te.ritires .irc dittiirt htic()k forh ;A~hAIiJ ithi utr srkilr 
t irriurtnre e ll stirrre~t: n.ii m;.llll htI Iv.- x l (.iii -int .irc c.si tilh/ed iII hoe:sii g "reell 

;er tahic, ' i, (icncrali'. r a IrIr, k Cki, litmi i .Ireill 'Itcs 'rid )p i.it ,!rI, e'e l i1)( amid amir'.r c ti 

cl h.rt o[ru is a rcl:itic mrrrkct. tlre ,trcln I is, likl'.l 0ii tc illit, ti" ur" I *onor I Q7.i 

Tre %altrc ,t c,'tirrucs is turihcr crrhmirrced h LitaI,'i1!theLr rahi,litr to( miiros' lir rltreI, It, of thc 

, 
: s %% a, tirll,-tr ,-ine mc , f I wd I 11iCifIteTII'Ii fic ie% tcter II c ,1: ell i \I i t ac pirsli. dCfl,I\a lrt ill, I 

c'enlt iIIrltri cil It Is err'. ,'acd i1.r ntrlic'. %%tsr 'r,ru Cri tliI'e . tarr1 , cci , t!cticicir c' t( I tilrgel :ll llet c
 

I e it rhIr, \l ahititI ii II\ iltro clltei t Il )issc%,cr. I xi4 '!'r c ItIfrsl'r iX si t' . ,tistrinurr !tc. rel'.irr their 

, t Lre r i1 I ablI ir.e trilln i filiit snnII ifihse Lit ml q irC o ,ired I 

S'nit"iI II (hana. .AviriculIturaI R arch Stnation. Kadv. 
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tropiczi legunmes.Tabe I. Nodduin of some 

Pachyrizus
Pphocarpus Ajchis Ghrine 
erro~ustetragonolobus hypogaea mar 

Mean fresh veight 
of nouks igms) 3 4o 102 022 0.023 

Mean no of noluk-,, 
0or O, 3W16 14.3 I 0 

,per plant 

132 ) 123 2 42 nMean plant 'Acighi 98 I 

The inged iaI niodulation i,unique, excelling all other annual leguminous crops and is associated 

ilth remarkable nitrnftc, tion. I he it.tideric. I,to ha'e a more -rnfanent s.stem of farming %%herethe long 

u, of artficial fertilier-S.abandoried in fa',our of rotations and tile 
, t meL.as rotation or long fallow rcstorati ,e crop. It can 

bush failow, of mnntaining 'oil feriitN i,,s 
MostulteetiThe wintged Ivan a[)par' to I|he t-C 

pro idc g .v;onrld co, er. heck cro'ti)n and pro ide estra Itncome from the sale of fresh pxxls and dri seeds 

Iu)ok .PersoLal Co+tltitriuiCtiitJIll 

I III t ()i 1[I- \%IN(EI) l-AN IN (IIANA 

Iof the ct rrent rc provratittile carriedrc ItI
IIIlI m the baIm

I hc I onit Sciec: )-eartment of tilet nisersit. of
Ihc Ir,',Ible -c- tthe I, dib I(Ii lia 1tt1tt 

. 

ho the Wincdal IWll ( Iollal',trtIc Rcarckih I cain 

.h liitit to tih,( ouul lor Scxeittnflc And Indutrial Rec'arch are ,,orkitg ol 
(jhlianll d the I '-c! rl 

dieIr%L,-, the CO' AIk'the I ntIctrtts t ( ihtn. the A-r:CttltLiral Re',arch Station at Kade. and (hc' r 
the li'crtj) A'i i 19741A ,i wtrklhr tnllI tlfitltollal tn'o t hi 

gcc!| Nec
() PlaJl e,'r h ( lIrt.. 

ll"1;J.kpirth 
'tk ni t crllllll t I IAlitat i.kitit aid tile t tt 

I ticLrcc:t Jxt, Art -,tIlllllo it hritil" it.ivc ald P1i'cpard I', table 
i,.I C 

ti t r , Ill',*dr, ;t.', tLrlair,1I 'et t'['.rl.t 

i; t: .11,1 ",tes rig wIt t'll till hellLItllbitied ,li hCcrCalI,
lM r.i, ,t 1 .iiwi tlg, ,C't.C,.tt'tl[tlar 

, 

e ',a ',l Ile l I c..t1hht '.rt t gr1i
Il , ,1t1:11 Sttrtm tINe . i,,he vhole arid 

Illthe tor ,l tl1t 't rr' .' It2i 

.t it a', en iirI; iiti 
% Ic lttglormulatito I li t concentrated

lir I1 -dl Rc,:'ear.h I[lin tliich-I,tricd ihe',f% ,'rcd, In babi, 

,1
IhtrII I -.t11JI'( cI I uI ed t e,C s!il , i1 rc ,icr lAb;C, sit er111 frttri k s .t,r or 

ttIld other t,,.c,,rttL eTr s i11 t' ilrtmll ttlutiio hasc 
r k a,i .t re it 

Per'tuial cotttimunicaII[tw vilh Jtni" of 
I i. K,i,:-m . \k %Ien i , adinpiCd iiI for 

ikedL r.wi,If S!tiP. siutInIIIII': the ,i a' +'it:i.ii our,:c in l tilir' Iced 
: "
 IJ ' te prcit LllllvIzt Also eriettita liltg

thI it r',t,tr% tllAltit. iI 1, l.I- , Il, l Oft ee 
r L tld. r,iLtILckl II hen the pcef, rillalit ce if the 

Ill tree Ilin iltthe Lc i t e ,ct r crtp IN 
,
" , t it 

, 
CtollI tilloti %ol1h 

' I' w tire Ilw!e r ri ntrna It.O r ertip.. Ii ,a itirnd that. in
id ! ii l i. 

btt w, ti time I gro i, rou,,IStitcld i.iti ,
' ,it)


n I In IIcr t , .011 "ltgtr.
wed.'t. h, plant illtali,.tr -± isIIlIfILICf 

t1ttIa'. til palnt and citru,, tloweser. the itidene. for 
fort deny.. 110rage Itiha,tccn ULCsfWill trued o0n 

" 
the iree ertl', ,iil, ,irablcd to t.h 
1 ' 11

ll th : theoft hr.iclc i celt:b .Ill ' t 
tree i ttf tlt l '.trtt.Iiti(). t,. ur ) t 01 rru,'-'t'. .I ' ill 

+i't[r ha' ee . 3 ; 11-"',,.. i 
.
 

for Itl'.,tlr--'tflr +1 cr \%.'tihelin ' user 
 ri H's lke ( pva'. c'f'\ /"'rur;,a p ',,-n 'nt's ,are 
h 'it . i 

. c tl i,itnclit from t IIicd t,'.en hw0 ,ivrcat 
., thsheet lF l '7!otrrrdt It , ,tt;,tx dq t.'s',l'. 

wiCp i l i he c.attlei twes r. sill! 
I 'tx r.dl, . t'. .,, prtler the 1ii.00 ' ttliige, lcr 

d,,isrg.'i restsh1 \ 

er olk in ll i i cietll hIllitLch ItItgc, l R ii tis r(1111 n t e;.'Uh r, 
td r. I..±ss.-u Ill t t .ti 


2 becn usied a' cttse(r crop
 
prelrrCICI- - t 

ti 1, still msn'ea'er!.ni w h ikIine 
l l
 

bea' itul-'r ha. i anotinri ,ie rc-,)rid in (ihaia 
 \N [)ok. I l9ritl rtti tI
he ulh ,'.i.'t : i'. wt e 

ll tI rtttlll I l cdentlll\,. the UnCtc'ful'ii hut 

t hisc tet ih
tilt these..r' ic: trriutrre, tr ilteli ttr. ut' iia. ,ttre 

In ( Ihnuna, tut'r reld,s Of ai ut 4r) ;' rans rcr plla
itUltr Lrtp h eeri :rre 'ulk %',e llr 

Iahle 2).
hIcht ItO.' llil fastutr.tbk w tilt the %ell, of tuheir, hke %a'listtr Ias'.' and 

Itt Ohow itieresi 
i.titCid 'A .(t'rirv 

e . i , ,ari-teic-like Kaide' IlIo do ntt ap ,,r
t~irntr,, who ltLnic tite,,:txr 
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Tablk Co-MViSo of )Ids and prodn Id inroot and tubes, 

Crop Tuhtr Vield,, Protdn Content
 
tonnem ha %
 

Wingcd b an 
 1 17-20(%a ,%a 71 I " 1.2 
SIALC POtjto 65 2- 2 
Yam 93 3" 2.4(oltzasia 47 WJ .9 
*-iglurr, derive4 from cassaia in Ghana -L'. Doku
 
**DIkioed from Anon's publications
 
*Drived from "Root Crop.s and Their P1olkntial as Food on the Tropics" by Course 
 and Havine 1970 

In the N,th. during the famine., tutr, of %inged tvan and ith African yarn bean (Sphenostvlis sterox-ar
ptmol are re,-rtedly eaten. The African .am bean j,, an ind igcnous legumc which produce small underground tLJer, as tile , lnVCd bXar It l,, hli,%cd that ,lith pro lxr cducation, thI'e Iucin]U1\ row~t, ca!n h a,ource of ,UppIetnCenlar proicin to irlpro.c the ',tarchh dit,,of the area IThe I Ionic S'ience ,cirntcni ofthe rner'it (if (;hofGlimv, %,orking,,criousl ii, de'elop more acccptahlh. ,*.ki preptration from the tiiber, 

R .FERFN CPS CI-TED) 

I. Anon. 1971 Small .alc production of grain h.gumc, 1bvl,.nl farni=rN I cgin cit Bull 164197312 Anon. 1974 ('oier cr,,ping in oil palm plintatis -*\rnual Rcprt 1973 Oil Palm Rc.carch Cenire. Kuoi3 Dlodla F. 1976 I)Dcar% u,,-s of gram igunmG [ A ricnmoersnit% of 63hana .. Facult%Bull4 Doku. FLV. 197ThGrain legume-, prOJuctII in (ihard 
197t 

Pri.cding, of th, I'niicritt of (ihara. (SIR() S.m[Xv.iuni 
on Icgumc ," 

5 1969 Cas.saa in Ghana Ghana [ nert., Prc,.s I1969i6 arika, SK. and F. If. Asiedu. 1976 Cost accounting in the production of the inged tbean (Puiphox-arpus tetra
gonolobus ii. 1IXi Uni.,esit, of Ghana.CSIRO. Grain Icgmes Sym"osium. Logon 1011 )ec=mbcr. 1976.7 PoSpisil, F.,S. K. Karikzri and .. Boamah-Mcenah. 1970 Insestigations of the %inged bean in Ghana World Crops
923.-260 264 



Progress on Winged Bean Research inThailand 
NarongChomchalow 

1he winged bean haWbeen known in Thailand for so long. In fact. moia people cormider the winged bean as 2 native 
crop. The "Thaipeoplc ue the ioung pod as vegetable in se'ral native dishes such as green or boiled vegetable to be dipped
in 'n m prik'. as the main constituent in ".um' and 'kacng %om'.as a rixture in 'tnd mun'. etc. In some regions such as in 
ratchaburi potinct. the tuber has b en used ai food as Aell as for medicinal remeds. 

After the worit-wide lntecest In the winged be=, In 1973, followed 2y ac=ps~gn to pro ote r.enrch on winged beanby the U.S. Natio,'] Acd m, of Science., the zuthor h. tnleen gret Interest ia pm-'ln1zg resz.zrch In the ning ed bean sin 
it has a ere2t potertinJ z- a rew cconomik crop for the oJ End prutein Inr,-1tzi of 7.1_.d. 

GOVERNMENT AGENCIES INVOLVED IN WINGED BEAN RESEARCH 

I )Ither lhun the A,iWlcd Stcientific Rc,:.srch ( ()rjirauln of I hailland .ASU(A I %%hich plas an acti, e role 
III iced bejl res.arch at ircsclt. three Mslch are %inmcdother agencle, alo interelted I bean re,earch 

are 

l)partniint of ,.\-riculhurv 
M\htitul no project l. s ,en laurnched. to of its staff are sirkiig ch .:l. %r:', the atilhr InI , inied 

hcar: rec.rch (h)c i. Dr longcliai 1ongng ttlair of the Vegetable Branch. Hlorticulture l)i sion. J ie other
I, \It lelii mi ( hareorilmnich of the Horticulture I)s isiol Bloth are Interested inI gerrnplA ,ni collection arid
 
cijti altitili practice.
 
ka.ttsart I nitvrit.
 

-t pre.eni, no one is reall. 
 engaged in s inged beat rc,,earch. IDcan Bunjird i hitikarll of the (raduate
Skhlol ,as listed as orie %Aoha,, great InterestiIn the o, inged bean The Institute (if F(xxl Re,.earch and Pro 
duct ID' C'ln()ment has i.tel% taken interetst Inl the nutritie aserct of the \s inLed bean. Itv, Dirctor. Prof. 
Amiiara HIhniir;.llataa aidtrins I)eput, Dr. Pratcap Rachar-actaakonil are boith resposihl for th project Dr. 
Sur1iii SniuftkUpt of thc RadiationllBiilog I aborator, i, also intcrestcd inl 111tti.o110n brecdlin (ofthe %iged 
bean 
(hiang Mai I rittrsil., 

Dr -\ .\ndrc%,,. Rearch Avroi.oiiist. IiLhland-, Aromiirn. Projcct. [-acult of Agriculture i, inI 
terested intthe ae)ronontic c,.altaion I" th," iriced taI for high altitLdes Dr. k, Stern. leserhulrne 1-ello . 
Multiple ( ropprlw Project. 'aCult% o .Agriculiture is irntere,,tcd Inl exploitation and ernipl.nr colfecton. )r.
Ikl-jassarl Ro.kani.C) of the I'liit Palthilo.,% I)-plrtiient i, about to start a project or litroicen fixation. 

PR((RFLS OF \ INGF) IEAN I.SFAR(hf :VI ASR(i 

,, Ith a1liiited buidglet anfd pe'roIInel Jrld tie Lick of ',upllX)rt fro):i the N.r-ional Budget Hureau. reearch 
on the %,i.ied beai niod slo.', I at first I rtiurtlc enouIh. a r'ilre cornIIjan. has off.rrcd firnancial 
asmsn~itcILto continue outlr re .irch In tisl crop 

Collect ion 
Rcqt,,,1,)i ,etd %%erc ',crult t o arlous ,,ititute ihrod ,lto,etiler. 175 lines ,ere ol.'ained an(ld are at 

prc,eri2 I nset.ted -\ fcs. ,traiti, hiis e b n .lected ()n the ba,,, of ielI lx)tentals Within I hadand. 
rc(quests f)r scds iit (im ice Ih ad%ere out to lechArlig pro . Ircialh and arn"htK.: Iricti agricultural officer-, 

IDeputy (overnor, Research I. Applied Scientific Research Corporation of Thailand. 
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throughout tie countr. Altogether Io7 lines coming from 20 charigv ad,., representing 4 part-. %%ereobtain 

ed. Sceral lIn,', hla'c en ,.elected fK inuiplicalitn ie. dltails it noiher pl.ipr. "(ienti,: apcrs;, of v, ing 

ed bean in Thailbnd"- A prhimnary report .After the stud% has been completed a pure line selection and a 

gerniplasm collection will be made 

Vzrietal Selection and Trial 
Amonig il 167 line-., loc.alk ontaircd. 12 he.st lincs %ere ,eLccted I lh,,c Iii-. ircarlk maturiig, pro, 

duce large nu lfir'.larc l-xxp,%% ntl haitCr up, ol thc plani. and prwLuce tn.l tiher.hich do dr%in 

.ields lIhes irc nlo%% uIntIcr ,aricial trial, 
Production of FRhiohium Iniculum 

, 
Isolatilon olf rhc tt,.at c -tr.i11, tn-l¢I lhrht d,,lthacteria ,Ix cific N - laIK l s lclc, (it the , 1ned teall si 

.IratII-,.,crc -ILeOLtt niM, read% for fiLld ic,.twt RcqiuL,-t'. hIr folrcio'1 ,iratn 
, 

%%erealso citill o .a lfcI lrat Nrlc, [-quippcd %%]tlt300 I fcrnil Ii -h,, read% il prodlucc 
uHldC A total ol i\ s I hes, are 

abriad ,r. -\SR( 

. ll ,lxxii . Ihast. Irea d% beri pillOn aCNll c -.ulll , tlfor s-. nl ,. , "ell as lor other Vram l Ik'nc-l I li 

On market trial In I 11at1t1d. tihe rc-pon.c of sshich I-.iaorablc 

Cultural Practice-, 
)ue toIth lack W -,ccdoflccected arlc.'. :ritc. onl cltural practikc hasc it) %aititilenIlugh 

hlh liascs.ecd hcl en nitlniplid \ c% csperI.cNr M1.11 I1;Cad% hcn ,,tarted .re 

ahort da .\ii cx irincnt %,Im, plant sI. 	 Effect oi plantin, date. It Si-, oh,crscd thai ilic s, ilicd tvan 

started s.inLcNo ctnmher I,)-i dcit rniic lh ct!cct ot plmnin! latic idaNlentLth citecti I(: fisc 

selected inc., ILanim nc li '%-donc cscr, tllu tlh tor 12 tilth, 

2. 	 Eff~t of rltiohiut inoculti. Irc l .-.Jct 'frine. oatI:,tlhlmn; s%,crc scd withli 1%c 

-s.elccd lince . I lll mecd bearI lic cxcerm;l t, a, i.tirtLd inI \l.thcr 19 


,3. 	 Ohtvralion,,. ()b-crsaltii acrc ititidc on thili rc,'ln-l,.'i the.' , ed ix,, toll pll il,,ro j It 5%a 

cotcludcd that mnost linc arc -lirt .ia, plant-. s hil.h s.tart ll hlollm im (k)ttmber. las I ilie criic.al 

tllrtttatillI v tIccled h% phiti 'pcri(il mlcICIt %.%.!,Ol,crscd that 

11l tber vt. a", lorm1cld durig th: hlong d.', , .Iiilitilli 1hc. !%atu l-
, 
,sdl ha% ! ti1, c k. 

'.atlc tlI abut 1 hr'-. i I -tibcr Ia| aII 

eh 	 cinfirItIe.d tl, 

Itouire epermrvert Sccral inse-,!ct [ ci, .crc totllid Il, attack thc smiLcd ln plant .phid-. %%ere 

the itlit clmnmln 11. llilfn lee-.cs Iuch sscrc attacked bh imin!c- did loit csp.tttd httllhldtd 

cr .irface ( tii S irrini- %.cre alo .l dtli Hlltak ll' kc e.C In ctilcral hi llcssr. ,11to%,ard,, the h11, 

'ectl doi [lt c-ln, r .ll|, ald can K' cint lllc h% cimmotlininctiicidc- \Il scriou . lisea'c
 

, ,',a foUilld sceui durtite Ili,, raimtseas llt",cro.%i drops a-. thc rcstullit dt.,ca,c ,,a, C-lltnllitl -ercn. 

noIhut the attuilntiti 1a- :nch 

( Icr1iatilin lf thle ,, lige..'d tN -cd. ssa-. qstec al ,-.riJl-. prltl .sin ,.-'cd clm Ii. rathertmt th' 

impermieablc to -,,|lcr illd .cl , harder Iitiriv lone tl)aaic I osocrcllm: jp(x)r -ritilaillmn. tie 
mi-ca,,d cllttalter.Iolh5o" ing practICI.CNscrc tmadc' aut \SR( I I l)r. mi the, -.. eds p ivrlk. lackmt' 


and storing in cIol. dr%place 127 Using nt:s seed. for planting. 131 Soaking the .ed,,olserright before
 

nrg the 1 i d -.cied,s tlb aira/ .trid I n aiIni har os hoiiur" IIplanting 14 1rij tlut.i et r hl.ad .lk 

ItI v,,rtn1 mi.Dlipling the ".d-. ,t.r mhit i5 {( I for 5 minutc 

S.%Inptlolt ,. it i t.ral t chci cI -,cre ,%b.ere,,r cd Ii so L-. illit". p..r ti!uilarll IIInh riels filled 

areas Pale sellis, cac, %itll rccn rtmdril, and ,cm-. %%ere Ircqnuctls ll.crelcd Iloo icid:c or 

m:l I t 	 l!cd P aillalkalin ,ods ',cr." Iou11ditithit c 5'_' tle tc s 

Utilialion
 
prclparc.d h% ant ds,
%%tInged t'.t tmilk s' - .Aqlcl C\tractli tll'.cd, I lie milk hald a Clkl ,ipRx',ratncc 

but tbitt-s notwith none of the hean% lasic (f 1o -. ba:imilk, Ih, sample.. loseser. had a "'greensmell" wa, 

much : a prohlcim. c-.ctallS ss,hcttlltlicr tlasIn. icrc aldded 

Winged heart tuber-s arc e cellent ras, naterial for snack arnd desert. Fried chip'. and img square 

thread ;,ere tound ill be- crs dcllit-. \, heniclt ittil thilti pic,,-. ,and k ti'I , irup.rhcs catll c-red a, 

nutriise de\.ert, bLttihc its\turc gets harder after a fcs, d1., 

Full fat l ur and proteini trl tt tht ither hase al, lvl:t prcpiared 14 ". larch antd 34 prtoim 

(rilUld haln s,,-. tlut1d ill he a gmkl sotrce oI cattle feed Ixd lac et trtes l lte dr, p-., ;ater the 

eds tase hecn rem ed ltitL gruijnd taulni aid dr> pod ,, %%erealso tried a- i1ushroot;n rtmediurtt I ie rLsults 

were verN encouraging. 
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Evaluation of Agronomical Behavior of
 
Winged Bean in El Salvador
 

Ri( arilo I oha'inzo,I e,,,'1itspcranza; 

\\inged bean %as first sovn in El Salvador. (cntral America on Jul. 20, 1977. as part of the first espriment which 
,tarted "ith four IPS.I. tarietie1s Mi\e.dL ("trminalion v"a, conducte'din pIt, filled ',ith 6,000gm of1'"S-31. (himbu. 
soil. The setdling,, Atre ,taked uron rtaching a height ct 0.26 m ,,ithpol-, 1.3 in. high. \%hen the ,jrietvis gre" up. a fence 
Va,, used as trellis. but did not prolc so wt.d. he ,arittic. v.trc hhloning btv,-,n 5S and SI) da' ,%from planting. t .'-PS-122 
%va,the carl, maturing taridt' and Nli\td via%the late orne. (himhu tias the most productit and t P[-31 ha-, the longest 
Vods daman ltn ih of 16.1 cmi 2nd the reatt't numbvr of s,,eds ptr pod i-n at'ragt of 12.1 ,vt dsl. Ihe Nt.mnd t-\ptrmcnl 
%as,prforrittd at 1h. ' of Agricultural Schtnc,,. li",.t 'aridis IAMipasto.A-,riwultural I tprimerjtal Station of the 1-ia % 
Ipt 1. ipt.. Ipt3. Tipti. 1pt. 1l. Ipt-12 and [pt* O ;1v2,.re so,, n in a friable fertile alluia! ,%oil. hve riination 
',.s .'Cr, Lgood in ipt-I. Tpt.3 and Ipt-I.IIi o , ,r, in the: oth.r 'arittivs. :,.rmination via%hevov 50 percent. All larivti-, 
grtv vtr' %st.sith tht: esee-ptimn of Atipasto and Tpt.?. %%hichgr" MLaid' and had onli a fe%%flo'strs. %1rhen the weed
lings rt-cld the. ht-i,'ht of 0.30 u. thv "ere staked Aith a pole 2.5 m high. %% sonme of the plants becamc leafs. I so slttlhieln 
ssircs sere ut-d ito hang the. iines from pil to pole but it did nt iso k as t\p - td. S4ome inei's did climb up he 'ire 
thouh. 1 to looming s.re helien 4b to 92 1]pt-3 and Alipato, rt--ptctittls). Alipasto and [pt-2 did not set podsi) Na, i 
4110 diNs old). Pod -Aa lon-,st in Jpt-3 (1h.3 em+slongy it also producvd the: ratst numbtr oif eds per pod 13.1 setds 
., the man). Tpt-3 and Tpt- 102 scem to bh it most produetist waritlt. All iaritties 'ser, infec+t.d hv some ptests from 

cotlon crop, around the site %here the ving.ed bean ,,a, plante.d. 

EXP-RIM-NTATION AND OBSERVATIONS 

,1he first exi-rniment %%asdone on Ju]s 20. 1l)77. in a greenhouse of the -aCult,, of Agricultural S;eic. 
it40 rn aboc wca le 	 ch Four cultisar i PS 122. L PS 3 .Chimbu and Nhtsedi were oosn pot" 40cm high 

0000 gins of ,oilo %% 
a coawpca pl.antation %as added to each of the% ts irt order to help nohilation Somec 15 to 20 ,Ceds weCre 
,o, n [., varcct 1he data. v, h:h appxar in l ahlc I %ere taken accordig to the follo ing rniteri: 

and 25 cm widC. filled %%th1 	 hich 1t gis of 1 2-2 fertilier was added. [ ift. gin Soil from 

Enerienic 	 0u- Iimt aken wche , oif ihe plant' ha.sc cmerged. 
2 - Percentage of gernnnattmn. [he ratio of emcrnged plants aser the sown ,eeds multiplied b% IO0.
 
3 - [)as froit sing zo hlhti laken %hen half of the population are flnsering
 
4 - [.c-gth of p<ih ..\t ph. siiilnical w.aturn,
 

- .-Seed sie. weight of 10) 'ceds ]4%, rnotlure,, 
() -- o rl ,cxd frnm 20 randmi,Seds r 1 hL' 	 ed pods %%erecouited 

Iable 1. Prrformance of four varieties of 'singed bean. 

\ arieties 	 F.mr-rgtence Germination No. of da,' Pod length No. of seeds Seed size Height (n) 
time (dass) %) to bloom (cms) per pod i.) after 66 da-s 

I.s 122 5 33 8 107 , 1 242 I S 0 
IPs 31 4t) 71 I) I 120 275i I os 
(ilI511) lh 4 hrr 9.0 7 2 2; 0 ! 43 
MIXED 7 .0 0 110 90 24 S 1 30 

nProfm,-r of Plant SCienceS Department Facults of Agricultural .Science, Unisersit of Il Sasador. 
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Aere placed out of the green house I sorng fenceWhen the Aiged txan cultar , "ere )oda,, old. they 

as the relhi I 3ni highi. hw; proied to ".gxid chcr r [ requent atanng %,asdon to ptrc~t ijur, t). 

I |i d k llr not',ar ( I.r-i,d %,a, the tniit drought resistant
t1z' pl.Int" lrrj h strong c¢ap', tran'i,pirtatim 

,idd ar thmOli tines hi' lwI IN 122 and I PS 31 are carl- matrrpi ar'ie- ,hlu'(htiht and 

were grcen ,.th puvpYe in I IN 31 and ( hunN. ard green Hi Miwd 

The nuriiher it!p,. , Pe.r pl-n! %.4s ni0" Colllputcd, hut ( hinlbu senln t0 h,:liteImost pr ntrtl'.C%aretl) 

.\il %arwitle, are stll txvarnig ;I, da olhI ,arer %a, prod, 115 , d'd r1atnall hcd. the ranin 'e.aor .a\ 

Llthull short 

o)f S.ariet\ ,,:ratcher insc:t rr((/1ii, ,:.j ei\w'q:i Jivl i 'Ads found ti the h-icks ,at soie Someic 

inddri.d at Ithn tip f the ' id oht rrai r f ,cr rot. and ,A-rcs oif (un ulhria sp.flt%t:,, hinh rto 

*lt/'rranr Nipanrid Iu;rnuiv sp ocr"c ioAalated 
Ihe sLOnd c%.Pr.,irtrit .,i, Perform'd at the \gr,tuhral Flxi'rirnierit Station of the I-acult. of 

\griculturai S;lencc, ,I :iu an Wl, li:ght Scptcrnrtr ti. J,77. ,-,rirg%as 

i Ktv.eerr pi nn '.. Irable and all,ial Nt' fertilizer .xa,added The 
Mine sea .,riare, ,crc pLnted till 

1 2 h,,.er,,,,and I i The soil ta, 


prior crop kas. %mov:,o %% ' p inh. theq0w . re aed "ah a pile 5 ni hih
i ve,,a hen tihe dr crc 0 30i} 

I h Ithd, rre diagram ,lhw,-,the arrancrcnir tfthe %arietucs on 'hc field 

Ipt -11 Ipt - 12 
1 P 2 Ip - 102 

-- UPI -- S 

\hpast' I nt I 

I he an:e data a, it the prcIuu c\pericnit V.crc ckllctcd (I able 2i Ilraddition. the mean numitber of pods 

per plant 107 da,,, dl %%.i, takenals 

I lb 2. Pt'rfornrnctt of M aritit., of ',irrt'd ht.aninthe ,-tvnd t\pt rirrent. 

%arird' i"mtrgnce (ermination No. of dJ'% L-n.ngth of No. of pods No. of eted, 'Sd tise 

lime r4) lo bloom poi, (.rr plant pod 11CM) 

.\phrutn 

IPt I 
13 

10 
20 

t-5 

2 

52 

No it. 

1< 

--

2, 

-

12 2 

-

29.0 

IpI 2 
Ipt 

II , 

90 
95 
4o 

No r'vd, 
IS3 

-

30 

-

13 1 
-

392 

Tp II 54 4 i 25 11.2 31.7 

Tpt It 8 50 S2 14 7 14 11.0 2)0 

Tpt 12 

Tpt in2 

8 
8 

s1) 
90 

5 
53 

15 2 
14 5 

12 
27 

11.7 
11.7 

304 
237 

the follo% ing arc sonie characterl,,tic of tie 'arrete,, 

li .\lipasto is skol groimg and %%cak o hen 115 da, uld. it htano ks. jtlNa fe-. fhovcr, Iti,.er 

,,u,CptIlhlC to drought In(Mtobru',ern',irid I'. .ug ..erc catenhrq the tendrlk dr) up Soime fho kcr, 


,attackedhl,.S11,np/opraei'iiua isolfler %korrrr
.wreata" %,oriri aid ,iie ifliai'.t.%a,
.Stvrlre',r" ihaggo 

12 1 1Pt I a %.elladapted '.arwen; v,oh tcl holage Itha' arn.:rage i0? 2 Pit, Per plant il7ltda'S 

stli s arid fl,i%. plant I. terr itothers It%ka, attaked Iho. sp,I,, ersSoini rtuo lassic n e, r,),it,'ma
uud h ,is t ,marrg 

atackdtrelea-.L"; '.d o n' rt;t' l,itnacked p-xt.,arid niniainre -e',,SiPktf.)1,'ru t'%Lui11t 

tPl' pla~rt
hi,.a pr dluc1'. c %.ari-',. , llit.v% ."Ld sit ,.iri.'t.er,ue') 

, 
I'xr 11ifda131 pt3 sccni tot 

odi and the largest P ,lsi .a,, l ai. , dt R",t,It,t]V.cr, ,r.i'ur'!e ann leatalikeIahle 2, ItV. 

,4 IP 8 h. a gp l grolv tharid prnl.lii.c %t. i ll54 Iyis-,' HAiO2 , -M.r,e' .phuiit, ta.e 

rern Vt l.1%tll purple Ilrg, Ithas lielargest -Cc, iic 

I It 2 i sl . gro).ig anid .ak l'riht, vcrc uin.=u!l i"% pltit y.crc i :i huh hii anither 

%VaSI11 ni high I Idy .1) Sotlte fl.to,%er, irh %.rid, ot rnd I) LcrniherAldo d ropped thec o.ld 

i IpM 10 2 a "elladapted .arin." ithprfnuc fhv.cr:n anid pr(XlLCN, 21ito 14 ki,l' Illcr plant 

da .s oldh It suric,,in sni ,.atcrlogged soil Its id, ml, pulled otutb fore the, dr', out to prcnt shatust boe 

Icritg 
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71 1r11 fila a L!nklJ vrom th aIthoiu I l I0ah I L 2? I*- lieight ra twes fromIn 15 in Io 2 3 nit ha% 
anlunidntie-ttka, ako( atta.cked h% Nis~ 

I lit 12 prWiCinc %k )Imir ldi'Ith 1 22 p-wds, per 110 oidij ( )I.], I fcek r-oki, dricd tip kito plants lm~c 
'nlc ic Om~e~bnihic oiihcrN 

%ck'~crc pestAllt a infected h%~ p C.1i cr~n s ~ C 0%. %hole ~'I iraeU' 

pci,'c ,c prc %a1,:leIU-Ix s K 1u< C4 * .r I ifh- cx riLn[,! arcea IniL it! ~icr aIrid 
[)ccit&<r, hen it ((ml NI.i re IcdI ~!r tv: :r C JreIo the r ip \Iii I I h-can I I III 

liitall irictIi~cs c rdi, ria%. Y 2 Ill C A( h. n:(i nIit ti.qx: ( 1It rs tridlpjki, 
cinl V:Il 

1iI I irc Lite ,ricese 
*\l'rei'c\,ccpt Aipal'o an Ipt 2irc still hm-:,irifwjipod, irnd their %cl~l Lanntil Ki-deicrfi11inc Vet. 

1.t 1[it .3and IIpi S irc clrl% a. Ic~ -' are mItrcrnitic. and ltliuio Tpt 2 and 

L'~atehil it) D)r, Ica~nI B I~II. R P 
ATanduahle cix;xrarmon %khenthel',: nII nIL lie 'A11CI 

I am dcpl\ \ Ii I F~nio- aid Frank %%Martin 'or iheir kind 
need seeds I iket~kisc. I an th~tnking mNco corker's 

'Aho hlcpekd mne III thtis iLe'erch. C~pcciaii\ Mrt NilH1101 ReC% 111head of the Re'ecarch DIxparmenin. ir-S. 
%Iiiia I the tic ( a'tro ard MIr W-i Ic Rerideros iRe'earch -'%istantsi and \It,; Marietta \ alenii Milingual 

Sec rctatr 



The Winged Bean inthe Philippines:
 

Its Current Status and Potentials
 

Jose , . Soriano and Porciano .-. Batugal' 

The winged bean lfopho(arpus t'traioto!ohuo is a common minor vegetable in the country. It is 
known by such common names as. "calan:snii,'. sigara.' "kabe,. and many others depending on the 
region of the countrN %,here it i, gro%%n. I h-e plant can groxs in almost all places in the country but it isgrown 
mobtl, in small scale in the backsaid n,.estl, along fencs or on small trellises in the corners of the Nard. In 
many cases this ,egetah!e i'sconsidercd a prrennial plant b-ecatus. even withou! replanting, new plants come 
out e.erN start of the rain,, ,eaon 

Its use is lmitcd to the %ound tmxis ,hic; are cqk)ed ss ith other Ncgetables 1 he Fxxis are also made into 
pickles In sonie place- the arc coxkcd in coconut milk I he pKxds are seldom eaten fresh. I he use of mature 
sweds and the tubers are irtuall. unknos-s i in this countrs 

The limited culture of singed bczn can be attributed to the following: 
ai Only the green p ds are ud for food. The nutritive value of the leaves, seeds and tubers are not yet 

known in this countr,. In addition, available information ui thc methl.ods of preparation for food 

and other uses are not well disseminated. 
b) The locally aailable cultisars exhibit photoperiodism so that the pods arc only available for a 

limited period of at most three months of the year in November. December an Januar. 
c) The use of trellis as plant support makes it difficult to grow this crop in wider areas due to the need 

for additional labor and materials 
di There are no known wa) s of presering the pods to extend their availability for a longer penod. 

RESEARCH WORK 

There are %irtualy no published reports on studies on the winged bean in the country. This is attributed 
to the fact that wiged bean has been considred a anlior vegetabe and has been relegated ,oa low pnonty in 

the national reearch sstem. The nes, informat:on on its nutritional value and the multiplicity of uses of 
almost all parts of the plant has aroused interest en the crop. 

.STUDIES IN PROGRESS 

Germplasm Evaluation and Breeding 
Realizing the nutritional potential of winged 6ean. the Philippine Council for Agriculture and Resources 

Reseaich IPCARRI has funded the following projecLs starting January 1978: 
I. 	 Plant cxploration znd co!edion of indigenous and exotic varieties of ninged bean in Negros Oc

cident; - Bureat of Plant Industry 
2. 	 Regional trials of improved , itties of s ited bean - Bureau of Plant Industry. 

3. 	 Development of vsirigd bcan as a troplcat tubstitu..-e for soybean thru irradiction/mul r:, Induction 

- -'hilippmne Atomic Research Center. 
4. 	 Varit.4y trital. Prelimiutary trials in at ie.st four 'ocatinns to evaluate varieties introduced from 

Papua New Guirea, liTA iNigeria) and AVRLX. (Taiwan). Local varieties are also included in 

these trials - Bure'u of Plant Industry. 

'Ass M Pi"feors o!ie Department of Horticulture, Collego of Agriculture, Umversity of the Philippines at Lo% 

Bafus%Laguna. 

http:Varit.4y
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Culture and Management 
Seeral uidergraduate student theses are currently being conducted at the Palawan National 

Agricultural College at Aborlan. Palawan. The areas of tl',se works and a brief description of the treatments 
are shossn below-

I Time of planting - Plantings v'ert; made in August, September and October to determine xs.sible 
photoieri tic effects and otner information.
 

2 I ,pes illtrtllises - The fohs tig t,,pes are being tested: A type. 
 F t',pe. Fan t:,pe. Fence type 
acatnst no trcili, 

3 1 ffec, of number of nlants per hill - The swd.% wll es altate the performance of the Ainged bean 
v.h:n planted ,tI. 2. 3.- mdl 5 [Plants exrhill 

4 Lime application - Raoe f hie application at 0. 250. 5(00. 750 and 1000 kgrha are being 
e' aluatl 

5 	 Phosphorus application - Thv tttsole,, the te.tin,' of 0. 28, o. 84 and I12 kg P.0, per hectare. 
fv 	 Nitro zen appiication - .ppliation rates b:ing tried arc ().30. , and (;0kg N heciare.
 

NPh combinalions - (ombination of the 3 elenlt>,, at 
 three rates, 3, (10arid 1;0 kg'hectare.
A.\nimal manures application %ith NPI% - ( hicken. s %ie. and catlh manur,, ii combination 
"soh a comp!ltc fertlh.,: 114 14 141 irc Neig esaluai-t, 

Pests and Diseases 
Prcltminars sui c s onl p"istatnd 'sca~cs are t%'-tg undertaken utlln', he current lilantngs for the .arie. 

t,trials 

RFSEAR(l PROPOSALS SliBMITIEI) UOR FI'NI)NG 

A Philippine natinal vlnticd t'can r,,carL:hand d,:s,1:Prnent prilgrati -,%as recently formulated by an 
inter agenc. and irterdiscqphnar, team l-Ve cor[rNntents of the prop)o,.i arc sion below: 

I (;ernlplasni collecton and rnaintenac,
 
2 Varietal caluatiot and eed niuip!catrun for rxis. seeds and tobers.
 
S 1-orniulatioti. tsltit11 and dtsstit,
nalltiofn tf rckages oi ,siiged hean technology in backyards and 

farrters fields 
4 l'nocsing anid utii.ntt I lie tlUd, the utiltitton and processing ofintends to concentrate on 


the 'eCds._4)ds and uber, including packagung and storing of prodJucts.

Ilh..,N adllw ,r1te Irne'l !,rcaal t uds chates iilie vreen "5 ".ir ,, %all-c-, n 
 pIJ 
from l set ttrig up to[ i'st hars rxi.,,,t including studies on storage of the pods and methxls of 
harsestitng and packing 

0 Sirse.. of pests and dtieacs - - \ more ci lprehensisc stud% if the inportant pests and diseases of 
the crop during its grostig ,aOfln and in scseral places in the ciluntrx 

7 l)eterniliat io oif ,hn!coall :o nipolttoll and tJrlis 'aluC of different cultisars - I his ,tud%
attenipts it)comipare hetititritise: salues (f the different cultisars. The different parts of the plant 
%%id be, .nidtscd 

8 SIile ott iie fi - ,ttid%has three conipontnts at (ollectlon oftittrog:ti itg ss,,tcri, ]his 
Rhti~,,tjz siraris from the bean. hi Fsaluiatiori of the nitrogen-fixing efficienc of the Ihtzohium 
,trains. ci I-n ,srmmental factor,, affecting the rihiobial activity.
\ arlc% '%)1iul)iiinl inditLeS -- These s.ill take into account green pod. wed and tuber %ields. 

10 tine (f lanting of pronmnisg varieties to evaluate seasonal effects. 
I I hutilizer ap!:,c,.tti --Kinds and rates of application will be evaluated in a more comprehensive 

nianner to include s.areties. season as ssell a,. location. 

PROPOSED PROGRAM FOR TIlE COUNTRY 

The growinig awareness oi the impo, .ance of nutrititn is.indicated by the Green Revolution Program of 
the gosernrient The plantin, of nutritious segetables including the winged bean ia;one of the important com
ponents of the program The proprsed national winged bean program. therefore, will be geared towards 
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hackstopping the nutrition program Hoeer. effort. will als) be directed toard, the devclopment of this 

vegetable as an inrx)rtant economic crop for food. feed ard industrial usrs 

Ihe Initial Proirarn 
This is an initial project to promote the imcreasd cnIsu'lption of sinlged ean its green xid leavs. 

rnatire ,eeds, and tUber-, 1lhis ,, Ill be approachCd in two dtrectlIon 

I. 11 fi-v" 1%1'1 ' i I '" ','2!. :1:'''' ,j!e;e . ' t'h, \Ce't.' l 

well as on the methods of preparation of the -r(k!L-ts for fxx!i (Onthe hxIx,preparation aspect. em 
phasI, sill also be gis en to the pirts !lot %Ct C0111101.1 Wsd as f(d. such as. the weeds and the 

tu ber' 
fTie distribution of mni ,ced kit , ill cotli'n the sCeds otThese kit" %% recoinended cultsar-, from 

the trials currenti' bcing conducted lit diien i-ocrinictit statinis Ihts.' ks v,.ll contain up; 

dated instructions for Fro'i,,. prexxstrg arid utithation as .%ell as th- scds. frilier , 

chemicals lec!:d It IIllalso contain I (!.ild sheet to.Ibe filled up and rlturned to the projecC leader 

These kit, %ill be distributedJ toabtut 3.010 le [meconImL teachers arid tcChlicians all hcrthe 

Commercia l)cvihlopment of the Crop 
The proposed naoona res-arch and dclopnctit progran on the ,ingcd bcin prot Oscs to deselop a 

technolog, that i, Suitable to eact regiou of th." countr, 

To attain the mttost lenefits ,i thI ashort tine. intorniatuon front studies don in other countries %,ill te 

asailed of Mchne e r feasible to a%oid unnceoar. duplications. This applies ,pecificall, to tile acquisition of 

new, ,arieties and to purel. basic Studies 



Winged Bean Culture in Korea 
Kim/A'i itn! 

INTRO)UCTION 

It is interesting to note that for the first time %singed tean was planted in Korea on a trial basis in 1977. 
In the trials sonic desirable and fundamental nfcrniation haste beer, found which demonstrate that the 
%inwed bean is %orth pLanting in the countr. 

MATERIALS AND METHODS 

Twele saretles ISPS47. UPS-63. IUS rn. UP 67. 1,' SH90. UPS.91. UPS.99. UPS-102. UPS-121, 
UPS-ICA. Chimbu and I i 2. were use,,d. Tht: seed v.ere planted at different dates: May 5,1977. May 12. 
1977 and June 18. 1977 in different locations in Seoul lthL parallel of 37037" north and the meridian of 
127'4' east. The seeds were disinfected by soaking in 0-001 rv mercuron solution foi I hour. The seed coats 
were slightly cut on the oppoite tip of the embryo with a sharp knife to facilitate germination. 

RIESUILTS 

Germination was 9% within 10 it)14 das. 'lower buds %%ereformed on August 10, 1977. On At'gust
27. 1977, flowering bezLan and from that time on. 0he rs4L,, continued to form. After the first frost in October 
12, 1977. there was difficulty in growing the winge-d bean except un4er xolyethylene house conditions. 
Varieties US63 and UPS-90 bloomed under natural corditions. Then vine,. grew to an average length of 3 
to 4m Tuberous rxts were formed. 

The other va"i,'.;, showed extreme shrunken leaves like those afflicted with virus and failed to come in. 
to flowers. 

Because of extreme dr, nes,, in 1977. it became nece.-a.n to water the winged beans. Some withered up.
how eser they ',%ere artificially given water near the roots. Owing to the phenomenon, artificial watering was 
discontinued 

FUTURE PLANS 

This year. more extensive experiments will be carried out in the districts of Seoul, Cheju (33030', north 
latitude and 12613 I'. east longitudep. Chinju 35 11". north latitude and 12805 ". east longitudel. and Sunchun 
34 0 56', north latitude and 127029 ' . east longirudei. These experiments on the ecology of the winged beans 

will be under the financial support of the Asia Foundation. 
Our estirmn.e is that seed production is piosible in the southern parts such as in Cheju Island. As a soil 

restorativc and soil conserving crop however the winged bean is suited in almost all parts of Korea. 

lAgriculture College, Koo-Kuk Unicrsiti, Seongdong.ku, Seoul. Korea. 

http:Seongdong.ku


BANGLADESH COUNTRY REPORT ON WINGED BEAN 

Dr. M. A. Mannan I 

The winged bean PlNoph+x<arprI tc'rramo~loulsi i, k iori.sn i as "Karanga Sire" i Ianglade0h. It is 

cultivated as a backward crop No atteltIptInI tie pst as aide for it,, improsement and propagation cither 

through re, earch or e\tcrisior( (ilt( titon of the %niled hc.!n Is ,till confineLd to certain pocnc-. of the coun 
ttong I fill I ract, I22- :o 24" Ni. Sslhcttry. particutarl% In tile districts of ( itaiont! 22" to 2' N). ( it 

125°NI and \I\ nsiIcMh 25 N IsI eeed thit %% ,ean seed,s scr,, brotnqht iliarI l.deqs trom thencd 
-neighbourinv countre (it Iirmia mid Ildi.a In the ahbcInLC ')IAllr hte eh'rc, rito data on tire acr-,%ic. 

per acre prbLjItrLIt ir1. or l .J "altic I tihis cropintit lc coutitr , 

I he tiIthi(! of crlmtattii'r tol!i'sed b, f.rill s like that I tie ctuntr lecan i1t), /:,,\ ,h!a/ W ingced 

N'a, sce,!s 12 to seeds Ire , rs lllh1r iurir.e h1t olth, ti eo Snrafl1t sc.,l iJlle to .*\it hiuhs,. 

plants. trces. aid hilt,anirh ptl,trnr ire tu,d as siurp,)rts of the s, rrcan "-atr pit NoasI ,..clcare istakerr bs, 

the larrers it vross%thiri llrr theiir oht e,,. Mot of( thecirfi er, arPl, ii arotti ti e plillns is ni.ittirc 
, 

.\ccordinc It) the tair ers. the Itrci( ilcc tit tdisacise ,ir i trec ! .,tsis 1s onIl.iratilsc] less Itl Ilre,,ed lt r thanir, 

tIho." Ili oither ltnirc crop,, ( )ri, tie g:rcc pu,, are caten is ,ecetahlc, I hc tlocr. stemns Id titer'- are 
,gellcrall tnot-' iten I hce ire s'(rretilnrC Used as filikier 

In [langladesh ,. inged i" iat is not \ct gro, t as,. green miature crop. intercrop or ft.ldcr crop (tillaton 

of this crop is limted to N,.2r% small areas. so lutlch so that ilrt of tile people hacs not esCc, 1%%toss inC 

ed etall h~itks like lciplc are not as..trc either ofl the trnitrotal sauC 1l tre rop or it, tlitrogeir tt\ing abh 

t%,It u, tit ktni n tt the croe;"s that differernt parts of tire plant such asIae, , llo,.crs. and tither' call he 

eatetr. and tit aticripi ,,a, i.ide Il tie past to popuilariie the criip 

The future of large ,cak irlnged bean cultr, atioti i Ilangladesh appear to ,e bright Reaittrg the 

prevalence of chronic tralttritort il the cotntr. it isstrongl% felt that a protein rich crop like the sinvgcd 

bean should he studied ,crenti fcalIN for it,, tiprosement and ssidespread cultis.altot. i-he Bairladcsh 

Agricultural Research ( inrcil i AR( has. therefore, tndertaken a s scar ctxirdtnated research project otr 

the Irged beda v. ith tie a0,',talice anird c(,_ratltll of the il, a -otdatltol 

I rie main objeitiscs ofl tie proijcct ,tre to stire the e.tent of%% ingcd beau cultIsatloll ti the coullrtr., 
.

1t coILdtC e-rlnrc ts o' feren% ,arretc ntlder different ciintdttinrs. to nitlipl, anid' a.grklnatic 

distribute seed,, aniotg fairrlers. to establish a gertplasn biank. to trahtl,/c :hte tittritr al quahit, of foliage. 

ttihtrs. seeds and podxs. anid tio iniproc v itiged t.eat through breeding 

A germplasm hank comprising of thtrt, four exotic and ts,,o local ,arteties of , inged bean has been esta 

blished. Seeds were collected front Thailand. Nigeria (international Institute of Tropical Agriculturei. and In

donesia. AtternpLs are being made to collect weeds front other countries. A countr, wide surex of winged 

bean has been started to collect data on various aspects of winged heat. The sure, is expected to be. cot 

pkcted by the end of Februar.. 1978. The xecutive Vic,-Chairman of the Blangladesh Agricultural Re.carch 

Council visited Bogor. Indonesia and one of ihe Senior Scientific Officers of the project visited Thailand to 

gather information on the work being done on winged bean in those counries. The Senior Scientific Officer 
lhaand andmet Dr. Narong Chonichalow,. Deputy (jovernor. Applied Crop Research and (operation. 

exchanged views on winged tban cultivation. 
Under the cxrdinated winged heat research, project,, e\icerinlents hae b-en laid Joss oion\a%31, 

1977 in each of the fie regional station. I iese stattiuis are located at Dacca 124 to 25 CmN.(irilla 124c Ni. 

Ni. anti Jes,,ore 124°Ni.1 ie main purpose of tire stud\, isto deternine theNlyzmening 125Ni. rajsiahi 125 
arties of wirged bean gro,,n il different agro ecological iomes rif Bangi desh.performance of the: different 

In the study. six exotic and one local %ariet, hase been r cluded. ie e\perinient , are still li progrcwi Pro 

Iember- Direcor. Banglxdesb Agricultu Rael th CounciL 
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t'.wc N irn f .., h ri 'itrlld (n tic i'\t)I, " fl t thc %cr\ Lit I11in"hiLfrn u.inip du 3t'" l) (fic. him,.l 

itureL01L!'.;itl%htc f4,kk , ilo%%ed to rm I t : cr .II (11 ".:C11, 

dun; at ( Ih , ,.icrc. t rei ,it 41) Ill ,Crc., I S P' ,it I2(2 1ks icfc ,l, M 1 l 30 it,, acre
 
,In ',t like .11,111A mincrir, ci n c tihe
.ind K. i ern ro)t iitd %,,-re noted II ficld Aphds, and leaf 1111ner
 

)",c rc 0,) r I 1 q0LfH td' h' % 1, ' l :I £ -',,I I . . L I I I O) I I J N A 1 1 o.' r f 
 l ,, ' v%,%.A , c m i l~ r( ) l l d b %, 1 1 1Ci[ . [t ) ! o ot + ' ,u I I I X 

lure
 
[)mtm! . I]i t ] "[Ir t n tik pr1wli ,,it (0c diflerent .mrreticN )f s t1vcrd Ki ii vr is1i1 Damcca centre are
 

iiJ r:!f Ft!.'L'' .


lablc 1. (.trminnjiin. .rm)th and itld ()f ",hti~ifd saritir' ,)f Vint-d ht.zn vr( n in I)acca. 

a t (rminatirm 'so. of Pods Pid to WL of pe
ptrctnIaer hright ptr plant Irngh per pod fMower (Gremn po&O (See&s) pod,, (10 pods) 

Ip.d.,) tin) tin) 

(rwt Plant No). of ,-rd I)A%% Di.i to harntmint 

io, 

20" 60 12 I1 II0 14.) 165 10 
17" s0 IP)IS 140 10 6
 

| •i l,S 70 ,'I I I m0 130 160 6
 
IS' - 52 17 5' 
 tC II 14 105 135 165 8
 
IS l"65 75 17 12 110 140 165 
 5 

I IO' tic 0 ,S.i 8 10 100 130 160 4.5 

I)tpartmentl i IioloI), Inisr~ii of Papua Nc% Guinea. 

It v.Ill ;pivar frorm the tic that the piercentage of germinamon is higher in the case of the local variety
than the exotic itnes Iti h ll plalnts ire shorter in s/c than the exotic plants. The number of seeds per pod 
and the "eight (of pNl, ire less in the case of the loal tariet%. 

1 heexperiment is still in progress I o,,,cr. the obhrations noted in the field and the dam collected so 
far clearlh indicate that singed bean can be grosn throughout Bangladeh. Further studies have been 
planned for the next season 



Observations on Winged Bean at CIAT: 1976.1977 

K 0 Rachie and (; (iralti 

PREI.IMINARY OBSERVA lONS 

Some %% hean gevetic sttks from II A Ibada.r. Nigr:o .,ere grov.i at CIAT in 1976 to res iewinged 
gra[is for long term storagei is also provided an exgerminabilit and obtain sufficient ,eed iea l10 

cellent opMlrll i \ to carr, out owe pre]ln rr, or"%raiticns on 'daptation and certain agrononic 
es, cl.highcharacters under CIA Tconditions t.nfortunatcl.. seeral liness crc apparentl, s+,ubjected to e 

lo'eser. a fes' lilnes - notabl+ thctenmipratures inl shipment and faiMLl to cerminate on arri%,: in (olombta 

hiaro,' !.lascd I pt 15 "%ere % be itd .Ic c d brilli nilhd II:niajor protlern ob,,r,,d ,%as tilecir 

plants eentuall. *gr,.,outiff "o hls%prorence of "problerni V at .etll staces, ol gro s di. tbut sshcli th 

hlen %%as later defincd .,,a ,ilto\!Ct\ factor resulting ]ien rciduc or degradation pr(XluCts of certain 

like AtratineI beLomhe bolid on1Ih h.. Clas' 1motmuiorillonitic "oils of tile\4idel\ used hcrbicidcs 
CIAT St3tion Ihc tirs: ', :enetic stixks of a total PN( i colection of I2(2accesi , %%ereplaited o August 

Palrnira Station Plot" sserc itenlriel.\ manlaged
31. 1976 and harcsted four to fisc ntths later at ( I.\I 

to assure sLuCkXs in increasing '.'&'X 

Trellis Design
 
This also pro ided an oppxortunit\ to design special plant stipxrt s stems for large numbers of genetic 

stocks in small plots The asailable options s,ere single stakes. trirxsJ, 2 to 5 stake , tied together at the topl or 

s,,asthe anmount of material required arid fewconsentional trellies Ih;: problen 5 ith ingie sertical stakes 
htlc n eiional tretlies allos\ ed itermingling of adjacent ploLt orplants i1or 2i accornrdated pcor stake. s, 

-he b st supfrt s stemr for sItall plots
rovs and considerable effort msas reqnired to keel then separated 


sere tril-o. but to reduce ct-,t single. light posts 23 m high anti ,paced 2 inapart itt bith direc.
of materai'. 

tion sscre ud Si\ n\ ion strings %%ere fastened to th1e top of the post irepreenting a single plot or cultigent 

on cacti stake for a total of 12 plantsand connected to sixti)cnt stakes tinbdded Iit the ground in two ross, 

succcIsfutl in reducing stake requirements. matniiiiitng plants per
Per plot. lh,, ,,steirn prosed t)be highl\ 

plot anti separating adjacent genot, 
 5v'
 

Obseriations 
Seeral agronitnic characters \%ere r.cordCd for cach coll,.lction IOaHci lThese obsersations 

in the Papua Ncs (jtin.ca collection althoughdemonstrate the broad range of genetic sariabilit%asailable 
Tlhe remaining 50 lines are prcsentl\ being in.representing onlN about half tiletotal collections asarlable 

Palrnira from a Nosen,.'r 1977 planting Successful increasescreased and evaluated in the field at CIAT 

of seeds ranging from 75 to 765 grants %%ereobtained from each of the 65 plots. lloeser. 63 out of 65 PNG 

lines produced more than 150 grains of dr. seds Fight elitcdi, crse lines %%crealso selected for more inten 

sive stud), and wed increase in March 1977. 

LARGE PLOT INCREASF'S 

Eight selected lines representing a measure of the broad range of genetic \ariabity asailable in the PNG 

genetic stocks as wcll as -elitcne'.s'" within t,pe ssere planted in larger plots - 3 m x 13 m having 2 rows 100 

cm apart and supported b% one trellis s\tre 2 in high and replicated twice on March 28. 1977 where more 
were treated withdetailed obsersations and Nield estimates were taken, as shown in Tables 2 and 3. Seeds 

was applied .o tie seed furrow: arid /ine and boron thoth deficient in CIATArasan -- T: granular Furadan 
Ito compensate for presumed inadequate nodulation as foliarPalmira soilsi were applied along with urea 


spra)s prior to and during flowering.
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table I. BwinicAn l tor of %inLtd br.an lines from Papua Nr- (uinea uihArte~dIhar 	 al(I- -Palm;ra. ( olumbia 

TDAf j() .0,- PODS P())s SI.FDs 
r -I..II-.. t,. , .ic h VAdlh (.,&r I,1tt 1 ,-4." 1 4 %4+ 


it P. 4 1cm, car Ice, *ca p"i 10 ,,d. - m 1w Pr.
 
Pt II(,RfI pd4 0 p.d,+, dwcd
1'-i s 

1I%.4 , B,R R ( >,61 - 6c' F' I 10 .49Y IsS h ly9'9 ," ( 11) 23 1! o 9 2,, 26e 24 

I'.n 25 ' 41) 21 4 o39 4 
IN. S R , G - 10 5 i0 .Il3 

iN ' , H i( I - (i-F' 9 1 24 I0 S,2 43(0 412 244
 
1 I'SIn ' I 3~5 2 14 SQ 43 2 20 2 w6
 
II ' !11 'I Ii I - S 25 12 .,4 3 , 11 1 756 ,7 
t1 . ,,I , I\ I X i 7 29 1n 47 5 24., 25n 5 
I% 1',IN\ I× y .,ix G c 9 2. 14 '5 2 3(10 2114 25 

IIsI" ' % Ix, 11) 4 i 145 2, 14 .23 3n3 21.h 382
 
1% 1',,, % 9.,, ( 15'n 12 Q,4 2 7 2n.h 174
IX, 611P 19 
I1 , I r II. ,, .i0 (o 153 14 m12 13 4 2n3 370li5 	 3)) 

F21 V I) I(, 99 1 6.-' I 1 23 12 "r0 322 274 395 
)1..,F ' '2 \ I i 95 71 1-J 17 1 2M 1] 2 x 315 12," 282 

I's + ,2 \ G 1( 1 n,8 (G- 1) 15 3 2 4 I1 W)" 30- 29 4 368 
125 .'.ix, IS' 44. 11s 51 	 Io s s s G, 2'1 13 A49 ;3( 1j 
1% , 	 IXi 133 112 Ei 2' '00 3 () 4046IN M.2 	 184 I1 41 4 
I '2 , 1I( m .2 (3 121 21 It "94 371 323 382 

7t,2 n. I ) c ( 205 19 11 A A 253 221 320I I(i
F1IN q, . n 12 (i 11ox S, ( 4 2 5 I1l 70 6, 30 2 31 O 244 

1IN 11 17 c,2 I i .5 5" 6-1 221 19 9 454 242 272 345 
II's3 2 % I IXi 1- S.h ( -P 255 2cn 15 S6,2 40.'. 261 381 
I% I!, ', r,5 R I16 Iins x4 G6. P 149 29 I M 4 297 288 21h. 

I' I- f, I \ 1 (; 1112 , 3 ( 221 27 12 64 7 348 289 428 
I's'-,' f.2 R I(i 1117 "h ( -P 107 25 14 930 459 338 224 

I	1 42 h: v)\ 1Xi 2 5I 1P 13 5 19 I(I1 20 Ic , 17" I 382
 
I4' H IIT ''o I ( .4 13. 6 21 7 2c 2 12 3 224 345
 
IN 4,1 ,', R I6 ,7,n (i-P 122 20 11 4)5 2.1 23.6 267
 

1
I,'s 4i f..2 I V I 9 n'c9 (i h I19 I1 45 4 2h,2 241 393 

I'X 4 	 22 2941%49 <S I(, 114 75 P 134 II )h, 33 1 451
 
I's 4 n, c,7 R 1,G , 7(n G.-1 12'h 23 II 4y 5 25 h 250 437
 

1 N 5', 02 ," R I (i x9 n4, 6 -P 5 29y 12 51 5 25 8 21 7 245 
N 57F 5n '2 R 1.( j0 74 ( -1 99 2 5 II 4 2 17 2 159 380 
IIs58 Q,2 .s R I.( 98s ,s ; -I' 12.1 22 10 4n 4 258S 2.' 2 409 

I'S, 2 c,' IVIV Ih. In 7 6 13" 'h0 . 39 2 190 281) 598 
1 N n.3 61, , R 1(i 92 -5 6 1m , 20 II 44' 233 21 1 488 
I IN (,4 c, 6,7 R I.(i 114 ' ( .1 17 3 23 Il 59(1 2s 278 371) 

I ' 5 c ', I)\ I 9(0 0 S ( *P 17 ( 2 3 12 59 5 27 7 24 I 311) 
IN'', n'2 R l(i X8e, 74 6-1' 182 23 I0 393 229 219 176 

"
I Q,7 Ic.I 1( 97 7 I C; isQ 2 h II ,47 299 29Y 401
 
I"',", ', I\ ICc 1 7 85 (i In 2 29 14 'V2 328S 22 c 372
 

i 1)
1 I1' ''2 '7 R Io. 9cc 7 5 M9 2 4 12 ', 3 3)0 23 5 369 
1 1 n i (1 54 ( -P 21 9 395 21 n, 23 1 423.12 	 1 127 

Iis * . n2 iA IG 5 7 2 G - 1) 14 M 3 1 12 59 3 A 2.S3 316 
I P S7 c,, [X1 92 4y R 9 24 	 147h6 

I'Ss '.2 \1) IXG c, 53 101 I- I 314 192 22(o 182 
I '.0! '.2 67 R IXi Ac. c7 (;-I' 124 21 10 A 4 231 23(0 182 

1 I 92 n7 f,7 IXl " 5- i 14 1 2 2 10 tH 7 28 ' 28hI 380 
IP''29I ,8 v,7 I)V [n 7c, (-P 14 23 12 5..O 29.h 247 40 
Is ,, , V IXi 2 P 21 19 36 25 290,8 7 11 8 8 19 1 
IN9 71 5n' 2 V (i 72 5 6 55 23 9 40) 208 321 163 
1s 11) 56 65 V [Xi 7 8 59 P 5 9 19 ( t5 1 19 2 240 221 
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Table I. outinued.. 

fIv-NS TO I.F'* F .S PODS POI)SSF[I)S 
"Il.('Aw I,,k. % *Ih rod it i Milk _j %1 4I %41 d 

l 
-g Ili..j I,\*~ [I 4 X I " ( I C " *2 2 jOr' , .. it, "1I I 

l tSII n3 , 2 I\ 
tPSI I~ 

IX . o' ' 
le' ,'J 

(, '( 0 
19 

2 
25 

III 
l~ 

.,~ 
0 

' 4. 
4~ 

2 4 'I 
341w~ 

tiP' 1I4 " . 6( t, ¢,r~4 6 I I I 24 II I 44 t 2 1 , 2! wJi 

LPS lio " . I ) \ I i II S PI 24 ' .I IS Sr<' H I 2 " ' 1h 

I'S1 ', r' \ (, I 2 <5 (i 1 29 15 11211 :A -421 4., 

tpSlt) l 5 e,4 IW 1( " c, (I'S I 24 lo 2 , 1,2 211) 2xIr 

'PSIIO ,4 1\ t(. 0 n 6( 144 2 8 242 130 Is 
UPS I11 <e, 2 r i s I c' ( - 12 30 7 2e'4 14r' 215 -

1'PSll2I'S12 s t, 2 "2 IV 1 .(.; ,,14( 6,( I9 2 3 2 0
I ; 

42
7 

. 23 2 23 4 350 

LiPS122 c,1 ,, \ 16 121 <) (.P Si 25 12 241 322 7. 

UPSIC. So 6,2 V I[ 132 Ili4 (,.t) 220 24 Itc 1097 585 3,1 750 

Flower petal color. I.ligt: .iolet: IV.dark 4iol1n 

*leaf eolors: I.G-light lreen: DGl.dark eret~n 
'Unripe pod color.Gretn; G--P.rctn with purpl 2in3P1purple: 4red. 

Table 2. Growth chracerktics of elen ,,ected Pzpua New (;uinea and ICA winged bran lines grown at CIAT during 
MPar1ch to October 1977. 

PEAVES1 PODS PODSEDS 

fl ( 'I: r ith i ( t,-,Ile~lgib % J %e 54to~I0. I00 Col, 

49.5 250 [th rownUPSS4 4 I 98 70 2 126 23 II 

10 I 20 392 [th row~nliPS61 lO 71 136 8 280 

UJPS63 4 I 92 7.5 I 186 2.0 II 447 211I Carel 
UPS47 I I 97 71I I 189 2b II 647 299 Circy 

.3 I 60 54 2 127 21I 9 395 32.i BlackUPS91 
3 2 72 6.5 2 118 24 10 286 210 Black 

2 I 140 110 2 1I3 25 13 50.2 219 Carmcl 
UPSI109 
UPSI121UPS2 I 132 104 2 22024 16 1097 36 74 

Mean --- 98X 7 7 - 16O 2 I I 538 25 

'Flower petal color t.Vlighl; V.1iolet: [)V-dark %iolet 

'Ieaf color-z L.G-light grs'en: erenDG-dark 
'Unripe pod color (.,rttn G - purple vingr; P.purple. R-redP.green "uith 

rhere v~a,, con,,iderale ,,ariation tn all characters ob,./.rvcd, hut the components of pod and dry,. seed 
Tlds ar pirtacularl iteresting Pods averaged 16.0 c n in Iength and ranged from 11.8 to 22.0cm long 

Meain ,,od,, pe'r pod s re II; but ICA had t]p to 16 sceds v,oh the w~eight of 36.1 gtl00 seeds. Manual 

harsesting s~a,, continued until the scs enth month, although about 63 percent of total telds w,,ere alread.y oh 

tamed witHhin the first 137 dl'. Ifigure Ii. hwscs.er. I.'S 121 and IWA did not produce their first harvest un 

til 123 da , , after planting s,,,ith 87.2 and 89.3 percent. respcctivclI,, of their total . ilds obtatned during the 
first to pickings, 123 and 137 da., 

http:hwscs.er
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Table 3. Some phenological and haverst data for wien Papua New Guinea and ICA winged bean lines grown at CIAT. 
Palmira during March to (tober 1977. 

Phenological Daya (Da'. D~r% S-Ad Ilar',t 
i)a FI., iarme-) Percent Total~To 

PCfi L 1%t 2nd 'rd 4th 5l 6th W, 2r.d 3rd 4th 4,h 6th 

PS54 I ",2 13 Io 204 4'I 1(8 25 54 13S 11S 211 
I[ 

I.P,,' 
t0'S9 

,3 
5'o 

wot51s,23 
1J 123 
109 123 

1'' 
137 
13' 

153 
153 
153 

IM 

(80 
180 

20P 

204 
204 

435 
236 
4t, 7 

209 
332 
(8I 

1 1 
130 

I S 

05 
(9 
04 

157 
)9 

14 

(80 
133 
I82 

324. 
289 
268. 

tJ9I 
tS[1i I W 

109 
13 

123 
123 

137 
137 

153 
153 

180 
180 

2t4 
204 

478 
I84 

1 0 
432 

13 
37 

0 
30 

,8 
157 

252 
158 

288 
269. 

II's(21]I 
IX) IC\ 

4 
104 

--
--

123 
123 

137 
137 

153 
(53 

I 0 
18( 

204 
20-

--
-

38 6 
86 

4S 6 
807 

7 1 
1 : 

35 
I 

2 1 
39 

179. 
18. 

\II.N 7 109 (23 137 (53 180 204 2860 249 (91 32 (07 13,5 151. 

*Basd on plot site 3 m X 13 m: two rows 1.5m &part supported on a single Itrlis wire 2m high. 
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Figure I. Diitribution of mean .ields over six harient among winged bean %trainsgrown at CJAT.Palmira during March 
to October 1977. 
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Yields ere calculated on the basis of a 3) m 3 in "- 13 mi. area A,hich is	a reaonabIs Con,',sa tie 
Neertheles. five hlnes e,estimate cons~derir.g that t,o rovas in double rosa plots %;ereonl. one meter apart 

eeded dr' seed ield,sof 26S gnu. skith I VS )I prodAucing 325 g n: It should also he noted that the tvo hI% 

(A which matured late coMMuCd producing een a;fter 21)4 da,,,ieldini entries iat IS0 gi./l. PS 121 and 


when the trial was terminated 1hc,e two line, hou!d be partLcularl.%gox for home garden fresh seitable
 

production 

Tuber Esaluation 
1,'o hlnes. 1 P1. anid I PS '92. tornied tub-r which ",ceccol!-crcl iried and anal, ied as n i,:v,in 

usl recorded andTable, 4 and 5. Reult' inficatc a consde:rabl, higher r¢ti content ,2 41,i than prezs-

.111. i i uI 1 lt rciliallI,!r M, 0hch1 is a h ,'o,,lhc total weight. as
alo . amounlt, ol 11011. ,i,.n 


n ftx.l or feed,tuff
high qua.it,presumed to ba cb h drate. ,lich should make the roo' s 

ubt'r% 	 o 1977.Table 4. Proximriate anal.si, of "inged bean grosin (IA1 Palmira in 19t76 

Varielf% Moisture Nitrogen Protein Ither Crude Ash
 
e'tract 0-0 fiber (%) (0)
 

UPS 92 36S 4 (2; 50 , 	 7 92 568
 
7 37 79)
UPS 66 	 327 4?,8 2950 25 

Mean 347 4 38 27 4 1 80 	 7e) 679 

- 85 04 It -Irish potato' flour 70 

-
Casasa mcal 	 140 - I5 0 18 

°Adipted from "Food Compo-ition Table" p. 5.4. compiledb. the Carribbean Food and Nutrition Institute, Kindston 

7. Jamaica. 

Table 5. Mineral content of winged bean tuber% groan at CIAT-Palmira in 1976 to 	 1977. 

B N P K Ca Mig NaFe Mn Zn Cu 
- ppmVariet PPM 


047 358
UPS 92 38t, 53 40 109 92 A.08 	 065 105 039 

083 1.36 064 066 500
UPS 66 410 44 53 149 76 468 


Mean 398 48 5 46 5 12 9 8.4 438 074 1.20 0.51 0.56 429
 

CONCLUSIONS 

Preliminary evidence suggests that the winged bean has a ,at.unrealived potential for f(xx and ieed in
 

the lowland tropic-, of Latin Amerva ()ing to its nian, 5,irtues. not the least of wahich is its conlparatie
 

freedom from diseass and pests. it could bc,omne a hight% useful criip The winged bean has low%requirerment-s 

p)risnie t() purcha,,,d managerial inputs (like trellisingi
 

Ior th(,c rea,,on', the w,ilged t',ai should be particularl. useful n small farm cropping s'stens of the Latin
 

American ivIand tripics
 

for externall purchased inputs but is.highl% fe nm 
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Renecli F. NlhIIL'. ( ARR. lo, Bafo1.lacuna 
No.I ( ;af NlaMIcplc. I)II. I tm cr,,it, ,t lhe Phi ppile,. l ' ,afmo-
Re%naldo C .Mcndui'i,. 1111i. [ or cr,,ii of the Philippine.. L.o,, Baflo 
I.Conarda (mitcrrei Nallaa. P(.\RR. 1.01 BafioN,. I .eLuna 

',Clita iM. Pa', U1o.0 [, . Nutrtion Rc,,arch IlntltUtC. .mrla
 
Miguel 1). P1aao. PalI''.all National Ariculttiral (Colece. Pal vao
 
Victor lFral'a :mncr. NationAl Nutrition (onoci!. .uk;ai. ictro Manila
 
Edo'. tcs B. Paota',tncn. ( .\RR. Ilo, Bafro,
 

lorcrdo Ouebral. L'.'cr,,,i\ of the Phihppins. (Colege. Iaguna
 
[)orningo f:. l),angl,hal. 8l. Mianlia
 
lFdgardo Qu',u onhbin. NEAC. .Metro Nlami:i
 
lPaulino W. RCesoa. Bureai of .\griclt(:ral [ \ten,inn. Que on O.'il%
 
Gil F. Sgurgut. S-AR( A. (ee.
A.agna
 
Pricilla (. Sanchc,. Depatmert Af ITcchoolog.
Fkl ScHIcLC an11d 
Jaime lolertionr Santlavo. [:ihpro. Inc. 
Juan Albert Soria. Nilodaoao In,tituc (ift!cchnol.'. Kabacan North Cotabato 
Jo,,e Mlenor Soriano. n.,er',n' of the PIldippme,. (lic c. lagtma 
Ja'. nult ifanfdi Ill Natil,. IcK ung. G reen Re' oloior. Na o Pdipino. Pagsanjan. Laguna(g 

Ramon V. Valna'.or. P(ARR. I o, Bafio,. I.:ueuna
 
Ana (orina (;,tro Va I)ikj. Filipro. Inc
 
Iiubert (G. Zandsrra. IRRI. ro
l-oN Ba ,. Launa 

Puerto Rico 
k .Marin. NIaLUC'rankln ,a xnc Ins1ttutC of Tropical Agriculture. Ma,.guc, 

Sri I.anka 
Walter Ilerath Dcipartrin to ..\grAuIUIrai Biologp. Facuh of Agriculture. University of Sri 

l.anka. Per;adeni. a 
Y. )on Se[liIla.,k. F:.ult of .\grctultorc. Lniicrsit,. of Sri Lanka. Pcradenia 

Taiwan 
Jarne,, (urn .o ora%.%. AVRIX. Shanhua. Taiwan 
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Thailand 
Narong Chomchalow. Applied Scientific Research ('orpration, Bangkok 
Srivan Rirngkaswtkit Chomchalo,%. Applied Scientific Research Corporation. Bangkok 
Prateap Rachapacta.akon. Institute of FixkJ Rese.:rch and Products Development, Kasetsart 

1n.i\-erit,,. Bangkok
 
t'echai \'iraan. Siam Forstr, (onpani Ltd.. Bangkok
 

Toriga 
Anna Lisa Rinne. Nukualofa 

United hingdormr 
Leslie (eo!ge Chubh. Spiller Ltd.. New%Market 
l)j,.id tlhoarth l)uff. London 
Willian i',kinc, [)eiartnlent of Applied Biology. Cambridge
 
Lee St. [.a, rence. Institute of Protein Research Corporation. London
 
Alan L Wi, Unilever Research. Bedford
Wharton. 

United States 
Andrc% Adrian Duncan. AricultUral Research andi Education Center. University of Forida. 

tiome-tead
 
J honias F. Fkpen,,ong. Universit, of Nehraka. Lincoln
 
I heW re H1\moivw iti. Department of Agrononi%. San Franciso
 
larlan K. Prat. Department of Vegetable Crop,. tnversitx of California. Davis 
Noel 1). Vioietcxr. National Acadeny (ofSciences. Washington. D.C. 
Paul Z.\V ,wrn,:r.NiFIAl Project. Paja Mauil. Pavaii 
John M. ohe. [)e'eloprnent Support Bureau. Office of Agricultural Bureau. Agency for 

International Development. Washington. D.C. 
Louis La/aroff. Intenational Council for Development of Underutilited Plants. Orinda. 

California. 

Veneuela 

)ario Rafael Boscan Odor. Estacion Experimental de Cagua. Cagua 

Western Samoz 
Felix S. Wendt. Apia 



Apparently inspired b%the discusions on the ,s.mrxsium and a , inged bear soup ,er~ed 

iatc during dinner. br. BULkminnter Fuller. the well known engineer, inventor. iurmanist and 

poet and also a conference participant comp,Oed the following poem on the winged bean: 

.Nopoliticking /)! 1 0,h 

A01eh %t't'kifmeIlik it pnkuis 
Real iitrt't 'ttf inil
 
Gettiu%pwoptw~arptw
 

tetral.otioh btu
 

Soup and [.rt'nch cut 
Formalv eri ed 
Not ofil\ did lot loat s 

Bit anw ph,atd our pa.'a,e.N 
LonI.' poddt'd lMilocarpwt, 
tetraj!,)mohti 

P'urple. %l/,w. hro n andl green 
Sometimes yotted
 

Somfeimtt'i ch,an
 
Grot'equel' kntted
 

Root Ilntseln 

Hl'imis~d Bean. 

Nouthed tuber
 
Pole bean tall
 
Flower. seeit/tpods
 
Edible all
 
11 ho's the fairest
 

Bean of all
 
Soy or Psophocarpu.%
 
tetragonolohiuis?
 

Richard Buckminister Fuller 
January 1978 
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