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Foreword

This volume records the contributions of a wideiy selected group of scientists who gathered at
Los Baos, Laguna. Philippines. in January 1978, to discuss reports on the winged bean. The
global conference was parthy mspired by reports of the U S. National Academy of Sciences on the
winged bean. an underdeveloped and underutilized plant witich & very high in protemn.

Two magor results of that conference seem noteworthy:

I, For the first time. scientists from different parts of the world compared notes on

this bean which suddenly seemed 1o have gained attention, partly because of ity

potential as a source of food protem.

2. Asaconsequence, the process led to the conciuston thatan effort of global dimen-
wons should be launched to develop this underuthized bean.

At the end of the conference, as a logical result, a Jecision was reached to organize the Inter-
national Councit for Development of Underutilized Plaats (ICDUP). The winged bean, it was
decided. should be the first concern of ICDUP.

Mounting o program to promote the winged bean was going to be the objective of [CDUP.

A little over a vear has passed since the first global conference on the winged bean. Mainly
hecause of this only a few developments appear worthwhile menuoning.

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 tniggered!

One conclusion has become appare”* so far. The great potential offered by this plant seems to
be matched only by the complex problems, biology-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.
Director 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 a parcilel 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
ts undertaking in the case of the winged bean. We all know 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 any of the important agricultural crops upon which our world depends for foed 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-
sive research in genetics and plant breeding, plant pathology, entomology and economy. It
was, for this reason, thac we felt jusufied in embarking on a research effort toward the develop-
ment of triticale as a commercial crop. We have had many frustratons durning the course of the
development of 188 program and there have been many who have said that this research will pro-
bably never result in the development of an important commercizi crop species. Nevertheless, we
have seen tremendous improvenient 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 best tniticales yieided only about 409 of the best wheat varieties
when they were grown under Sonora-Mexican conditions, where wheat yields are very high. Dur-
ing the last several years in our expenmental plots i1 Sonora, the best tniticales yielded as much or
shightly more than the best wheats. There are some areas of the world, especially in probizm soils
such as the very acid soils of the “campo certado” in Brazil and the red soil type of Kenya, Tan-
zanta, Ethiopia and Fast Africa and certain of the acid soils in the Himalayas in Asia, where
triticale wili ouryield the best wheat vaneties by at least 50%. Neveraneless, triticale 1s not yet an
important commercial crop but [ have hopes that within the next § years it will become an impor-
tant crop in certain areas of the world, especially in problem soils or disease areas where wheat is
poorly adapted.

As 1 reflect on what s happening to triticale and the great difficulty we have had in obtaining
support when we launched this program about 15 years ago, [ fuily undersiand the difficulties that
lic ahead tn building the winged bean into an important crop to meet growing needs. 1 have in a
general way, looked through the number of publications that have dealt with a number of crop
spectes that might be useful for expanding food production. Among ihe species listed it would ap-
pear to me with my limited experience in tropical crops, that winged bean should be given the
mighest prionty as a species menting a serious rescarch effort. 1 congratulate the Council for in-
itiating this underwaking and I wish you well in your continued work.

Dr. Norman E. Borlaug
International Maize
and Wheat Center (CIMMYT)

.k
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Workshop Notes

Noel D. Vietmeyer?

The overwhelming messags of this conference was that the winged bean is in good hands and progress-
ing apace. It is impressive that the plant has caught the enthusiasm of so many people. [t is also vastly en-
couraging that the easly impressions as sketched in the National Academy of Sciences (NAS) book are so far
largely standing up 1o 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 1s baffling.

In 3 years the wingzd bean has gathered incredible momentum. Few crops have risen so quickly from
total obscurity to the level of prominence examplified by the papers presented at this conference. The mass of
data presented was awesome: 1t was not the nastily contrived hash of superficial observations often given at
such conferences. The larger number of tables, graphs, observations, and measurement data attests to the fact
that this work is detailed, dedicated, painstaking, and professional — in short, the type needzd to lay the
basic science groundwork for the development of a new crop. The scientific data in these papers b of very
high quality indeed. If the rate of accumulation of knowledge keeps up this pace, within a few years the wing:
ed bean will beconie one of the best understood of all pulses.

Virteally all of the agronomic and nutritional research needs listed in the 1975 NAS booklet on the
winged bean have received at least some attention. Furthermore, the taxonomic survey of the genus
Psophocarpus recommended in the NAS report is now being undertaken by one of the world's foremost
legume taxonomists, Dr. Bernard Verdcourt of the Royal Botznic Gzrdens at Kew, near London. In addition,
a newslettes (also recommended by the NAS panel is already in existence. Entitled The Winged Bean Flyer,
it is cuirently sent to about 1,000 researchers in over 60 countries. A winged bean grower's handbook for
Papua New Guinza farme:s has appeared.

In the Philippines, PCARR has developed a national program on the winged bean and the crop is now
an officially designated target crop of the Philippine Deparument of Agriculture. The Government of In-
donesia has also formally taker. up the wing-d bean as a pricrity research crop. In Ghana, the bean is Ieing
adopted as a crop for its green pods. These fetch 45¢ per kg, a kandsome price in Ghanaian markets. Winged
bean pods now also appear in the markets in Weste,n Samoa.

As a result of these activities, the winged bean is now receiving intense, impartial, and independent
scrutiny. Yet no one at the conference expressed any doubt that the plant is worth the attention, effort, and
funding it is receiving. Conference participants came from more than 20 nations and all had planted and
2rown the crop. Muny of them had been the first to cultivate the plant in their country. Despite all the
scrutiny, the sense of the winged bean’s promise as 2xpressed in the NAS booklet, seems to have smivived and
to have been enh.iiced.

Important advances are being made in laboratories all over the world, and the winged bean is proving a
great equalizer because major developments have been reported from all continents and from countries 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 seme former
speculations confirmed.

There is now 110 doubt that the plant has an extraondinary capacity to nodulate. Individual plants with
hundreds of nodules have been observed in several countries. Gne speaker reported measuring over 20 g of
nodules per plant, 777 kg of fresh nodules per ha. This is manyfold the nodulation he reported for peanuts,
beans, and cowpeas. We now know that the plant is readily infected by a wide range of Rhizobium strains,
and highly effective innocula are available for distribution from Malaysia, Hawaii, Papua New Guinea and
Thailand.

1U.S. National Academy of Sciences.
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The plant can produce exeeptional amount of seed even fugher than tie mnt aptimistic vichls
reported by the NAS panel We nesw have at feast ™ reports of vields of over 2 fons per hu ot feast Y ditterent
vanieties have topped this Digare in Papua New Guinea, and 1 os now duite usual teevceed 2 tons of seeds per
ha i expenmental plots therer We huve 3 reports of viehis of over 3 1ons per b and one recond of a4l
aver 3 tons per by dts mteresting o note thatsome of these reported by De Khan were obrmed w th
unstahed bushes, because previoushv stahang was thought to be exsentol i onder to petevenasnall vielt o
pods and seeds o We Bane fearned that tuber prosbucton can be muck tueher than reparted by the NAS
booklet Yields ef over THUOO ke per b bave been reported by D Russ Stephenson and his colleauges who
measured it by hgemye apoa traditional Beld i Papua New Guied villagre rarden This mdicates 1 o1 these
“stone age” lnmers bnow how o erow winged bean tor tuhens better thatl researchers

As aresultor the yermplasm collections 1t clear that the winged pean has o broad and divense genetic
hase There are tvpes with pods, feaves, and flowers of various suapes veos and colons Tnadditon there ap
pedar to be daylength neatral types, carly Lind Lite flowenmng tpes, fungi resistant tpes and nonshattening
types Some imes with pads up 1o 70 cimover 2 10 have long been Tocated 10 Indonesia Ao found recently
are fimes with lighccolored seeds mhites creamy or sellosn which man beampoztant ter reducing off tavors
provessed Tood products

From early expenence with the avalable germplasm it seems Iheiy that the crop may eventually be
grown i a wider range ol enviconments than e NAS bookletindicated The world's Larpest mdin dual frelds
of winged beans are now an Florda, a subtropical regon outside the true tropios, tormerly thought to be the
plant’s limit Furthermore, it has been groswn ataltitades well over 2000 m Tt now hnosen that ihie winged
bean can be grown as a4 crop under much less raniall thaa previoush reported Moreover it s proving to
grow well under shade and i areas wath continaal cloud cover

W now have componttonal analyses an many more seeds than m 1974 and they have been medsured by
researchens workmg mdependently in different pares of the world Tos heartemng tosee that all the seeds con
tn g high quantty of protein Amounts rangmg from 30 to 42 percent crude protem ey weight basis) are
recorded Tos abvo encouraging to see that the tubers are uiformly nutritious i protern, averaging 10012 per
cent proten fresh weights sometmes exceedimg 20 percent protein on a dry basis Noother root set measured
can match this protem content Vanous mdividuals, indudmg maself, attest o the tastimess of these twbers fat
feast the ones grownn Papua New Guimear, and D Narong prosided the conference with dehicious cock tail
siachs made fron: fricd end salted winged bean wber Although twbers had previously been reported only
from Papua New Ginned and Burma. 2y 2 result of this conference we now hnow that they have been produc
ed 1nareas i diverse as Ghana, Puerto Rico, Thatland, and Malaysie

We tearned that tuber formation s at least party controlled by genetics, some vanetios baing more prone
to procuce tubers than others Furthermore, we learned that pods are the dominar energy sink, so that tuber
formation s enhanced of the flowers are plucked or o flowenng 1 suppressed by geneuc or environmental
teatures, or by cultural practices

One of the mostimportant revelatons of the conference wae the high proten content of the pods
themselves, coupled with high pod productivity | heard statements refernng to pods with around 30 percent
protemn ey werght basis, and the production of pads was given at 1013 tons per ha, sometimes eweearng )
tons per haiwetwerght From this it would seem that there is mose protem m the pods than m the seeds, and
the protemn production per hectare s substantial

I now suspect that the best way toantroduce and to mtiate winged bean production around the world s
through the pods Growing the plant for pads and gerong people to cat them seems easter for the immediate
future than producing and marketng seeds or tubers Although with rescarch shightly more delectable pods
may be produced. the current hires alreads contain vaneties that can be mtensively promoted for widespread
growing as a fieid crop and parden vegetable, especially outside of Southedast Asia One pomnt that didn’t get
much menton. but with wiich Mr Kankarn, Dr Senanavahe, and the Rubber Rescearch Imstitute of
Malaysia have had considerable success, is the use of winged bean as a cover crop This is another purpose (o
which 1t can be put almest immediately - As Kankan pointed out, some Ghanaian plantation owners are now
abandomng Centroserna and Pueraria species as cover crops for mil and cacao plantatons i favor of the
winged bean, which supplies the plantation owner and workers with food while producimg a very thick carpet
that protects and (with its exceptional nodulaton improves the soil

Perhaps that s mnevitable when the work s being done at widely disparate locanons Staking svetems
developed by Dr. Rachie at HITA and at Centro Internacional de Agnicaltura Tropical are very promuising, as
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is the use of other plants to support wings : bean In parucular, small legununous trees hike leucaena (Leu
caena leucocephala, that can be grown i dense stands, seem to offer a cheap. adaptable solution to the stak
mg problem We lzarned from Professor Stephenson that planting densities in the order of 125,000 150.060
plants per bt wem to be optimum

As was predicted by the NAS panel, researchers are now beginning 1o note the appearance of pesis and
disedses Luchily, the only organsms 1o senously atfect the crop seem to be a couple of fungr Apart from
these twhich are so far restricted o Papua New Guines and Tndonesian, the winged bean sull seems to be
alimst trouble free to grow tthough trouble with vrises has been serious i the pvary Coast

One of the remarkable disciosures of the conference s the indication that Pyophocarpus palustris and
st carpan sandens have highly useful properties o This opens up whole new hines of research into
spedics that are the winged bean’s close relatives

Ine conferende produced some discusston on the winged bean as o large scale comneercual crop Some
delepates belivve that the crap s unbikely to be mass produced until erect self standing varnctios become
avaratis However, notall the participants were convineed of this, and it was pomnted out thatin Oregoin poke
Pedns are produced on farms up to 23 ha o area With fowe wage rates m meost tropicad countries. they
argued. the winged bean can probabhy be commeraally produced on large scale Indeed. entreprencun in
hoth Thatand and the Philppines are now attempting this and have signed ceatracts with Furopean feed im
paarters

NUTRITION

It s reaily & major measure of progress that so much detal on the nuinuonal salue of the winged bean
was prosented at the conference The plant’s botany and some agronomy were knowi before, but the produc:
ton of winged bean foodstuffs i laboratonies and ther use m feeding truls s very new,

I was delighted 1o see the foods prepared by De Narong, D Prateap. Dr Ravelh, Dr Kordvlas, Mr
Shurtleff. and others We saw shides or samples of winged bean prepared in more than 20 different ways, from
the very primtive 1o the most sophisticated We saw winged bean products steamed. boiled. fried, raasted,
fermented. made into muik. tofu tbean curdi, and. msome cases, caten raw. Special food preferenses are often
4 barrier o ntadacng a new foad Nevertheless, since protemn pervades all parts of the winged bean, and
anve there v a wide range of edible Toods into which they can be mizde, surely the plant can find a role in
many different dietary patterns around the world

Several authors demonstrated that the digestibihity of winged bean products s tugh Partiealarly im
pressive was De Bhpenvong's data showmg high digestibihity i leases, pods, flowers, and the other parts of
the plant Dr Cermy showed that the leoves are extremely richin vitanun A wover 20,000 mternational unitsy,
s s most inportant, because m many areas chuldren are blinded through vitanun A deficieney. their pro
dictive Ines destroved Fhere s ala tocopherol mowimged bean sced s winch entiances even maore the effec
tveniess of the vitamin A present The nich content of ron s abo nutnitionally important

W e earned that the tubers have disappamnungly poor protein gishity . but the amount of protan present,
together with the high amount of carbohvdrate. make the tuber & wonderous product, nonctheless Also,
there s hope that plant gencticnts can dicover taberous vanetes ncher i sulfur contammg amino acids.

In New Irefand Papua New Guinea, researchers have found farms growing winged bean whone 1m
mature seeds are sweetand appetizing They nueght prove caster toantroduce msome regions than the mature
seed as apube

[ here was constderable discassion of fermented winged bean products To Westerners they nught seem
foreign, but there are a number of Arn.encans wno think that praducts Tihe tempeb wall saon become aceep
tible and common foods i the Western workd

Iwas mtogued by De Cerny's observation that. with the exception of soybeans. none of the eight gram
legures selected for worldwide research by the United Natons Proten Adseory Graup (PAGy can rval the
winged bean seeds i natntional value Had the PAG made s selecion a year or two leter, the winged bean
undoubtediy would have been included

But 1o use winged hean seeds i foods, we sulb have the naggmg preblem of the hard seed coat Dr
Frankhim Martn of Puerto Rico described a cooking methad that uses baking soda and guichly softens the
coching seeds Tt mas be g godsend

A~ ar s anh nttnton tactors sre concerned, much uncertainty sull remans Actezinn, mont legume
seeds are rather masty m therr raw state, and unless fist processed, sovbeans, hma bea1s, and many other
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pulses are tone to biboratery ammab. Mature winged bean seeds seem not much worse than any of the
others

Uncertamties over matnitienal difficulues that mught be caused by the behenic acd i winged bean ol
seem to be fairhy well reselved This aond v a chenucal relative of tovae erucie acid that s an rapeseed oo!. But
from all contacts, and from comments 4t the conference. behene aoid appear 1o be bengn and s presence in
the o 15 not alarming

A large grea set attle explored s the question of industrial processing An Sustrahan paper by Gillesp
and Blagrove seems a bty pessimstic on this pomne but Dr Ekpenyong hus been able to separate the proten
i high vield, though ander rather exvreme conditions that may have denatured 10 and made it fess useful, at
least as human foand

From Dr Chubb's work .t heartening o note that the wimged bean shows promse a4y an export from
the tropues 0 Furope and Japan as an ammal teed

AREAS OF USNCERTAINTY

A few randoin pomits refating te tature endeasvorns sttuck mie dunng the conference

To the best of my knowledge. “winged beaners™ soll have affected few actual marketplaces In Papua
New Guinea and m Asn people are sull grosang the types Piey have growa before, using the same methods
So far, the research ettort hasn'teased the farmer’s bares o, ormcreased s vield. or provided hum with nes
winged bean produces tommprove b ncome We have been too deephy mvolved in dluninating the basie
features of the plant The wealth of data. evenat incomplete, must quickly be erystalhized o ways that can
help the nzedy Perhaps the adopnon o winged bean s a cover cropan Ghana and Malaysuos an example by
which we huve hrought about an anprovemient ,a soall former welfare Butan the other areas it s ame to
CONCERrate on extension work

W ol have not attained the dwart ovpe plar oalthough some conference members believe the search
for st unnecessary | tenk there s a need for botk ypes The sovbean now helps feod poor people more pro
tewn than any other plant speces, but st wouldn’t e domg o of the Chinee hadn’t found the dwarf types
Simitardy. there s room i the world today for botls viny and «elf standing vasetios of lima beans, tomatoes,
and other crops The discovery of dwarfed winged beans does not mean the dermise of the types we have Lo
day 1rowall just belp extend the plant's use to larger farms and new areas

The whole field of anmat feed has been ienored i all our thinking Yet lablab bean, rice bean, moth
bean, and some other gram legumes are commonty used as feads as well as pulses

Expenments at Kununurra using mecianical harvest reported by Tamveer Khan would have been spec
tacular had pod shatterme notoccurred The search Tor non shattenmg tpes seems to oe particuslarly impor
tant

Fromait the difterent designatons used to distimgash winged bean lines (TPL UPS, Chimbu and others),
10seems clear dut we need s standardized system fer orgamizing the winged bean germplasni so that everyone
hnows which Iz v s workine withe and so that resuits from dfferent regions can be more easly compared

Protessor Stern re ommended a central germplasm storage facihiy together with o centralized breeding
program to undertabe funcdamental breeding research This s not o suggest that natonal program breeding
projects demigned 1o it winged beans o focal needs are to be excluded -~ i fact, quite the contran

We need todevelop better tuber producing tvpes — anes that will perform predictabiy . veelding edible
tubers of the type T enpoved in the Papug New Guairea Highlands

This Teads to the thought often expressed dunng the conference, that the struggle 1o produce the all
purpese winged bean s Ihely to end i frusiration and falure What we need are disonet selections and
brezding programs for cach af the plants uses for seeds, edible pads, tubers, edible leaves, ground cover, and
forage What makes the winged bean extraordinarny s ity ability to produce such wealth of products This
mahes tor efficient rescarch, advance - and talures made i one line of myvestigation may be crucnl! to advan
cing the development o the other uses of the plant

Ammpartant research need s to overcome the abortien of the flowers in amintlorescence Usually onl
one flower produces a pod 1 the abornon of the others could e overcome we could get hunches of pods
from cach inflorescence, which possiriy would imcrease yvields

Almost nothing s set known of pentharsest storage of winged bean products and any linses that nught
oceur.
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The Beginnings, A Program For Action
And The Future

Lovs Lazaron

Historically. and for reasons ranging from the honted samount of nutrients in the soil, the avaidability of
water. and the pensistence of high temperatures. man has found it far more difficult to develop the food he
seedsn the and and humid tropios than i the more temperate zores. Dunng the yvears of independence ard
development folowmg Workd War s population i the trepies and subtrepics burgeoned. the threat of
wedesoread hunger and mo nton has beceme agerasated Unuld recenthy the potennal for meeting these
peeds within ihe regron ha buarels been apped

Avncultural productve vin the temperiate Zones has Peenspurred onby Bigh Guality rescarchomereasing
that fovel as a rosuln ten to aenty fold osver the level of a few centuries sge U nnf recent decades, httle com-
parable research had boon d rected o the needs of tropical agricu’ture

One aspect of the carrer effort to mervase spncaitural producuviny i the ireries kus been the stempt
todaveiep foad and feed crop s Sased on the use of lntherto peglected indigeneus plarts. A leaderin this cffort
s been the US Nauonad sademy of Scierces In 19740 the Academy consened an ad hoe paner 1o ex
anine neglected tropical plan s that showed promse of bemgneful to man Of some 400 promsing plaints
cppested By scientints throuehoat the world, the panel welected 3o as “erop plants for the future”. Of thewe,
the winged bean, Pophocarpe tetragonolebus iy DO tecause of what sppeared 1 be s exceptional
menits, was selected for more ms: asne examination The results of this exanmimation by a specual international
panel were brought to the attenton of saentsts and thointernatonal development community n a publica

wn which attracted widespread attention The Winged Bean. A High Protein Crop for the Tropics.

The panel recommended o cesearch and actem program which it hoped weeld taken up by “pinlan:
rrophic mstitutions and mternational develepment agencies concerned with the grewing problems of food
chortage and mainutrition ™

This chailenge was tahen up imtially by The Asa Foundaton which appomted an internatonal ad hoc
steering comnmttee W develop s program on the wanged bean and composed. for the most part, of some of the
members of the Avadeniy s winged bean panel 2 After explonng the state of researchandntere-tin 4 number
of countries, the ad hoe cammittee called for an mternational workshop semimar to tahe stoch of s hiat was
hiown, to determme the most ampdrtant werk that must be undertaken in order to expand the weshnical
Miowledpe base 1o muke firm plans Tor contimuang this work in i coordingted imanner soas o avoud duplhca-
ton of effort, and o make the work Jone avalable o farmers industry s and gosernment so as 10 Increase
wmged bean production and use.

Because of the shortage of seeds nzeded for research and in order o prepare for the work to come after
the meeting, the steenng commitiee secured the support of The Aua Foundation o preduce winged bean
weed mgeantty and o collect outstanding variehes tobe used,after the meeting.n conducting vanetal tests
i vaneas aarts of the workd Followiny a further recommendation of the Natonal Academy of Sciences’
panel. the steering commuttee also secured the support of The Asia Foundation minauguraung s sem annual
newsletter of anged beart developments, The Winged Bean Fhver. The fint three ssues of the Flver were
produced by the University of Hhinow under (he direction of steering committee member, Prof. Hymowitz.

The first interrational WorkshopvSerr mar on the Development of the Potential of the Winged Bean was
held at Les Bados, Laguna. Philippines, from January 9-12, 1978, under the joint sponsorship of the Philip-

1Secretary General, Intenational Council for Development of Underutilized Plants.

1The members of the ad hoc steering committee on the winged bean were Dr. T. N. Khan (University of Papua New
Guinea), Dr. Kenneth ©. Rachie (CIAT, Colombin), Dr. Theodore Hymowitz (University of Illinols, US.A), Dr. Noel
Vietmever {National Academy of Sciences, US.AL), and Mr. Louis Lazaroff (The Asia Foundation).
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pine Council for Agniculture and Resources (PCARR: the Southeast Asia Center for Graduate
Study and Research in Agniculture (ISEARCA,. and The Asia Foundation. Addwional support for the
meeting was provided by generous contnbutions from the US. Agency for International Development, the
Rockefeller Foundation, the Coca Cola Corp.. Castle and Cooke, Inc., the General Foods Corp., and the San
Miguel Corp.

Almost 200 researchers from 2o countries on six continents reviewed 47 scientific papers on all aspects
of the plant and 18 countny reports. These are reproduced in this volume. At the conclusion of the three days
of scientific discussions, a Planming Group, composed of parucipants from each country spent a full day plan
ning future actions. Because of the importance of these decisions to continue collaborative work on the
winged bean the action taken on continuation of the program s dealt with separately, below.

At the conclusion of the workshop'seminar and the mesting of the Planming Group, a Public Forum was
held i Manila on January 13 and 14 for representaines of industry, gorernment, public and private interna
ttonal agencies. major academic mstitutions, and the general public The forum was conducted by 40 scien
nsts who had participated i the workshopseminar There were displays of photographs, shides, samples of
winged bean vaneties, seeds, tubers, processed praducts and publications, and distibution of seeds of outstan
ding vancties to parucipants,

A highlight of the meetings was a dinner at which Dr Buckminster Fuller, the well known and im
agiative engineer, mventor, humamst, and poet spoke 1o the partiapants. As a parting gesture, o honor
both the winged bean and those who were now prepared to continue to help develop its potenual. he
presented the group with a poem he had written for the occasion. Dr Fuller's poem o reproduced in this
volume

THE ACTION TAKEN
The objectives of the Planming Group which met to Llay out plans for continued winged bean work were

— Determune pnionty research needs and recommend sites in new areas for trnials of selected winged
bean vancetes assempled by the steening commuttee wath The Asia Foundanon support;

— Make recommendations o national government on research needs:

— Recommend sites for assembling seeds and maintaiming germpiasm collections;

— Arrznge for exchanges of germplasm. and

— Constder denufyving a center for collecung and disseminaung informaton on the winged bean. in-

cluding continued ssuance of a newsletter

The acuon plan winch was agreed upon s potentally one of the most far reaching achievements of the
meeting. The scientists assembled, agreed o tie estabhshiment of a coordinated international research pro-
gram on the winged bean To encourage close idenufication of research to natonal needs, carly practical ap
pheation rescarch results 1o benefic farmers, and to hold costs toa mimimum, the group dectded to establish a
neswork of saientists throughout the world, prepared to work on the winged bean within therr respective
countries and sttutiens, but under an agreed upon set of research prionnes. Results would be shared and
fed into a small centrahized research facility in SEARCA in the Phibippines The research telf it was agreed.
would tocus onmereasing both know jedge and use. on getung the small farmier o use this neglected fegume
tomprove his nutnition and imcome. and onintroducing it mto commeraial agnculture at the carhiest possible
time

But because the winged bean s but one of 4 number of comparatinely negiected plants with cubstannal
promise of viehding benefit to man, and in order o formalize its proposed action program, the scentists
assembled took the further step of establishung a new organzation o encourage hnowledge and use of
underutiized plants Tor Buman use But o was agreed further that for the next three 1o five veans, the new
organization would concenirate it efforts on the winged bean It established the Internauonal Council for
Development of Underuthzed Planes and. under i an expanded Winged Bean Steering Commustos,
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The program for which the new Council was to be responsible would include:

— Establishment of germplasm centers — with the primary center to be at the Institute of Plant
Breeding, the University of the Philippines: a germplasm subcenter at the University of Papua New
Guinea: an mtermediate center at the Internavonal Insutute for Tropical Agriculture (HTA) in
Ibadan, Nigeria: and long term storage in the Natonal Seed Storage Laboratory at Fory Cothins, Col-
orado

— A hsung of pnionty areas of research on the winged bean to be conducted at natuonal and mnterna-
nonal levels, ncluding collection of tocal germplasm and informaton on habitats: biology and iden-
tfication of pests and diseases: methods of cultivation, management procedures. Cropping systems,
ete . nutrinonal preferences and cookmg habis; nodulaton studies: storage and post-harvest
physiology . vanets testing praduction, economies and markeung: forage, feed and industrial utiliza
uon; food technology and human nutnition, et

— A research plan for winged bean plani breeders nncluding breeding objectives, adaptation; hasic
studies on ey togeneties, geneties of vield and vield related characternisties, pollinisnion agents and sola
non distances, breedimg methods, ete .

— International trials of selected vaneties of winged bean, the seeds of which had been assembled for
this purpone. i countries throughout the world (23 had agreed as the meetings endi. fellowing a
manual of standards and procedures which was then completed and distnibuted: the work to be under
the general dirccuon of the Steenng Comnuttee’s research coordinator. Dr T ONC Khan:

— Continuation of documentaton and mformation services. mcluding conunuation of the semi-annual
newsletter. The Winged Bean Fiver The Fhoer would now be produced at the University of Papua
New Guined under the directton of Dr R AL Stephenson, with information and documentaton ser
vices inhed o the Agnculture Information Bank for Ava, in SEARCA, and

— Publication of the papers presented at the workshopsemimnar

In the months following the werkshop seminar the Couna!) has assumed responsibility tor encouraging

and fundimg the micrnauonal winged bean program. It has estabhished an iternanonal Board of Directors
with representation from the Phibppines. India. Ghana, Mewco. Great Britaimn. and the United States. It has
assumed responstbility for the broader Winged Bean Steersng Comnuttee which was elected by the
workshop cemunar parvcipants and which now includes, in addivon 1o the membens of the former ad hoc
commuttee, saientsts from Phibppines, Thailard, Indoneaa and Ghana wuh addinonal memopers from Papua
New Guinea and the Umited States. The Counail has beenincorporated as an independent. private, non-profit
erganmization with headquartersin Califormia, It has elected iy officers and determined that its responsibilities
with respect to the winged bean are to encourage s earhy domestication and commerciahzauon: it has
Praadened the research strategy . enlarged the number of partapants in the varety tnals 1o 90 tnals in some
30 countries), begun to computenze ts formation on the winged tean <o as to provide, in nme. a source of
rapid and accurate informaton on all aspects of the winged bean, and begun o «wcure the necessary funding
rorwinged bean research and action

[ e qualits of the presentations at the workshep senunar, the degree to which hnowiedge on the winged

rean had been pushed besond the level reported on by the Natenal Academy of Sciences. and the promise of
sawmged bean s amph borne cut by the papers that follow The acton tahen by the conference par

papants o contmee the work gives muscle to the Academy's aall for sustmned effort

Wohat does not appear clewhere i this volume but which sheuld at this pomts the gratntude of all who
carncpatad - oo the spensors for makine the meetings posable, 6o our colleagues for the findings so abhy
cresented, o The Ava Feundavon whose vicon and fioancal suppertm the firstmstance made the meetings
and the action progeant that towed fromat possible and o the eificent, hosptable, and penerous services of
toe statfs of both PCARR and SEARC A who transtonmed the conception of these mectings on the winged
toan intoan cvperth adminetered reahits We are especially gratetul to the Phibippine Advisony Cornmnttee,
the Conrinetine Comnntier, the Planming Comnmuttee the Secretanat, the statf of The Aaa Foundauonan
the Philippines, and, overanl 1o the assistance of D Joseph C Madamba, Darector General of PCARR, Dr
1D Dnlon T Drrector of SEARC A M ) Andrews, the Representative of The Asia Foundation i the
Phihppines, and D Poncano A Batueal, Director, Internatona! Projects Division, PCARK. for the in:
valudble assastance before and dJurnimg the meetings — and not the least, Tor assuming the responsibthiy for

cditing and publishing this volumie
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Variation, Ecology and Cultural Practices
of the Winged Bean

" N Khan'

Variation in the winged bean in relation to centre of diversity and centre of origin is discussed, and it is pointed out that
Indonesizn Archipelago and Papua New Guinea Highlands represent the greatest diversits. The fragmentary information
on ecological requirements and cultural practices is reviencd. Potential areas of research are indicated.

INTRODUCTION

In less than four years, the winged bean (Pyophocarpus tetragonolobus (L) DC) has travelled from
almost complete obscunity to much talked about crop almost all over the World. Since the first press release in
1975 1n the New Vork Times (Brody, 1973), the winged bean has appeared in hundreds of newspapers in a
variety of languages all over the world. This probably 15 a uniquz exa nple of the way in which this tropical
plant has caught the imagmation of the world tooking for the crop resources (o meet the global need for pro-
tein nutriion. The primary reason behind the potential of this species stems from its extra-ordinary capacity
1o fix large amounts of mitrogen (Masefield, 19731 and its distnibution in a variety of edible plant parts in the
form of proteins. Its dry seed compares favorabiy in protemn content with most high protein grain legumes in-
cluding soyabean; the tubers contain 3 1o 8 times greater protein than most other tuber crops grown in the
tropics; and the leaves are a good source of protein and Vitamin A and C (Claydon, 1975). Its potential as ol
seed crop was recognized as carly as 1929 in the Philippines (Agcacili, 1929). Its green pod is widely used as
vegetable in South and South East Asia and some parts of Africa. Flowers and young leaves are edible and
may be used in salads. It 1s grown mainly for its tuberous roots in Burma and Papua New Guinea (Khan et af,
1977; Thomson and Sawyer, 1914). The use of dry seed appears to be limited. In Indonesia, seeds are
fermented to make tempeh (Sastrapradja and Aminah-Lubis, 1975) and occasionally dry seeds may be
perched or fried for consumption (Pursegolve, 1968; Khan er al, 1977).

At present, the winged bean appears 1o be widely distributed throughout South and South East Asia, in-
ciuding mainland China (see Pospisil et al. 1971), Papua New Guinea, parts of Africa, the Caribbean, and in
some Pacific Islands. In most of Asia. it is considered mainly as a backyard vegetable crop. It is only in Papua
New Guinza (Khan er a/, 1977) and Burma (Thomson and Sawyer, 1914) that it is grown as a field crop for
tuber production.

The origin of the winged bean is not clearly understood. Burkill (1908) believed it to have originated in
Maurinus, Madrgascar or the East Coast of Africa, where the other remaining members of the genus
Psopnocarpus are . o found (Masefield, 1973). On linguistic grounds, Burkill (1996) believed that the species
wis 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 {1972) and Hymowitz and
Boyd (1977) suggested Papua New Guinea 1o be the center of origin in view of its antiquity and diversity in
that area. The belief of Vavilov (1951) that it originated in India was discounted by Hymowitz and Boyd
(1977). Khan (1976} claimed that Papua New Guinea may be the center of the greatest genctic diversity in
the winged bean but did not believe that it originated there. However, he indiczied the pessibility of a longer
history of winged bean in Papua New Guinea than that indicated by Powell (1974).

Thzre are only two detailed reports of its cultivation in the literature (Pospisil et al, 1971; Khan er al,
1977). The report from Burma, although considerably old. appears 10 still hold at least in parts. Small pieces
of information are scattered throughout the literature. This review attempts to syathesize the current status
of the knowledge availabie before the workshop. The use of new information to be presented during the
workshop has been intentionally avoided as far as possible.

1Plant Pathologist, Department of Agriculture, South Perth, W. Australia.
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4 The Winged Bean

ECOLOGY

It is commonly believed that the winged bean is a crop of the hot and humid tropics (Purseglove, 1968;
Rachie and Roberts, 1974). Both these qualifications can,however, be argued against. Masefield (1973) sug:
gested a minimum rainfall for growing winged bean tobe 152 cm but that it thrives in 250 cm or greater rain-
fall conditions. This is supported by a report that it thrives in damper parts of Indua (Anonymous). Rachie and
Raberts (1974) considered that rmin in excess of 1,500 mm s necessary to perform well. Thomson and Sawyer
{1914 reported that in Burma, it 1s grown on rich soils under wet condinions in hills. Irngating wanged bean in
the plains appears to be 2 commen practice in Burma. In the drier season of Papua. winged bean crop appears
to grow normally under irrigated conditions. In the highlands of Papua New Guinea tKhan et al, 1977),
winged bean is normally grown in the drier parts of year which 1s in agreement with the recommendation of
Purseglove (1968) to grow it in the drier season in Nigeria and Trimdad.

Simularly, the range of temperature conditions also vary greatly. In Malaysia and Papua New Guinea, its
cultivation extends from sea level to alutudes up to 1,800 m (Maseficld, 1957, Khan ez al, 1977 In Papua
New Guinea, the highland areas appear to be the main winged bean areas and a hnuted cuttivation of this
crop has also been reported in areas above 2,400 m. In Asia, the winged bean appean to expernience a wide
variety of temperature conditions. However, very high temperatures of the sub-tropical muid-summer appear
to be detrimental.

The winged bean is basically a short-day plant. Photoperiodic inhibition under long-day conditions of
sub-tropical India was recorded as early as 1906 by Burkill. In England, Maseficld (1961) found both
long-day conditions in summer and lower levels of solar rzdiation in winter to be intubitors of flowering.
However, flowening in subtropical summer conditions is not altogether unknown, indicating that possibly a
narrow range of vanation exists 1 the photoperiodic response.

The winged bean appean to tolerate a vanety of soil conditions. In Burma, loamy or sandy soils were
considered essential (Thomson and Sawyer, 1914). In the highlands of Papua New Guinea, the range varies
from peat soils of swamps in the valley to heavier soils on the mountain ridges (Khan, et al. 1977) However,
there is almost universal agreement on the intolerance of this crop to water-logging Free soil dramage 1
essential (Burkill. 1906: Thomson and Sawyer. 1914; Rachic and Roberts, 1974)

There is no report on the tight requirements, although in view of 1ts distnibution, it can be concluded that
it tolerates the heavy cloud cover conditions prevalent in the wet tropics. Senanayake and Sumanasinghe
(1976) have experimentally shown that shading improves the pod length and consequently the number of
sceds per pod.

i"rom the fragmentary information, it can be safely concluded that the winged bean ideally suited to
the equatonal climate. However, there is evidence of genetic vanation 1n response 1o environmental factors.
Greater understanding of this relationship will be needed to define the honizons fer the winged bean outside
the tropics.

VARIATION

Systematic attempts on collection and study of variation have been reported from Indonesia and Papua
New Guinea (Sastrapradja and Aminah-Lubis, 1975, Khan, 1975 Khan. 1976). Among gualitative
characters. the basic pigmentation of the stem is purple and green with green being the most common {Xhan,
1976). The two basic fiower colors in the PNG material were blue and purple with considerable variations in
the color intensity. White flowers on plants bearing very pale blue (Khan, 1976). White flowered strains are,
however, widely distributed throughout Southeast Asia (Cobley, 1956; Herklots, 1972 Sastrapradja and
Aminah-Lubis, 1975; Thomson and Sawyer, 1914:. There appears to be very little variation in flower size
(Sastrapradja and Aminak-Lubis, 1975).

Variation in pod color appears to be limited in Southeast Asia, ranging mainly between pale green and
green with rare purple coloration (Sastrapradja and Aminah-Lubis, 1975). On the other hand. a greater diver-
sity of pod coior has been reported in Papua New Guinea. The basic background colors are green. pink, pake
yellow and purple. In addition, variously colored wing and shade combinations have cnabled the dentifica-
tion of 9 types (Khan, 1976). Pod shape as seen in cross section has been classified into rectangular, semi-flat
and flat (Sastrapradja and Aminah-Lubis, 1975; Khan, 1976). Among flat pods. the position of suture can be
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on the flat faces or the sides. Pod surface was classifie:} as rough and smooth tKhan, 19761 The wings on pods
may be undulate, serrate or lobed (Sastrapradja and Aminzh-Lubn, 1975

Seed color may be white, cream, yellow, brown or black (Chomchalow. 1970 a & b Pospisil, 1971,
Sastrapradja and Amunah Lubis 1975 Thomson and Sawyer. 19141 Khan (1976 repurted vanations i
markings on brown seeds. Chomchalow (197641 has reported dark green seed color, which appeans 1o be
simifar to the olive gizen recogmzed by the author in Papua New Guinea. However, later studies in PNG
showed that olive green v o vanauon of hight brown seed caused by certan environmental conditions.
Although seed color has been found to have high heritabiliy (Khan, 19761, environmental vanaton may
often be seen 1o affect seed color (Khan, 1976; Wong Kar Choo, 19750 Sastrapradja and Amimah Lubis
119731 have reported leaf shape as deltord, ovord and lanceolate

Stidies i vanaton on quantiative charactens based on wide genetc base have been reported from the
Papua New Gumea tTable i Khan, 197600, The range in pod fength. number of seeds per pod and seed weight
reported from PNG appearns to nclude sanations in these characters reported from Soatheast Asta 1 Teng Sin
Wu, 1973 Thomson and Sawyer, 1914, Chomchalow. 1976, with the exception of Indonesia where extra
ordimary long padded vaneties measuring up o 70 cmhave been reported (Sastrapradya and Aminah Lubas,
197310 The only reported study on protein content based on a wide gene pool camie frem Indonesia where the
protemn content range from 32 1o 3995 (Sastrapradja and Anunah Lubss, 1975

Table 1. Variation in quantitative characters in the origingl population (or germplasm collection®).

Original Population

Chzracten Number of Plants Coefficient of
Studied Range Mean Variation (%%)
Single leat area icm®: 037 v 439 RS R 34
Mean pad fength (cmu 4 SN2 4 £ 02 30
Number of wedspads G171 CESRN IR 7
Mean seed weignt img) 492 0417 Ny -0 30
Seed vl per plant g 471 06720 137 - 08 83
Shelling percentage - 90l N - 10 25

Tuber yiehd per plant g iy 13303 159 - 11 12

sOnly tuher producng plants were included m esumation of statistical parameters
*Germplism da hased on 121 pure ines

The winged bean in Southeast Asia and Papua Now Guinea Sastrapradja and Amunah-Lubis, 1975
Khan, 1970m appears to be predomnanty self- pollinated. although bee visitation s commonly seen and a
hmited amount of out cransing has heen reported (Khan e al 1978)

Khan i19764i considered mutation 1o be the mam source of vanaton m PNG. although recombination
was not ruled out Genete studies on qualitative characters such as vield. adaptability | and genetic structure
of population have been reported from the PNG krshine and Khan, 1977 Khan and Erskime, 1978; Khan et
al. 1978

Itappears that Indonesia and Papua Nev Guonea sepresent the centers of genetic diversity, with the lat
ter perhaps renresentiag v greatestdiversity The Papua New Guinean gene pool however appears to differ
rrom the South Asuan vanation by way of having predonunanthy short podded vanenes, unmque vananon in
pod color and an apsence of white sceded vanietes Such differences may have evolved through solation over
a considerable tme span. The prcture of vanaton presented above s far from complete and suzh broad con
clusions may warrant reconsideration when varnon i Asia becomes better known.

GROUND PREPARATION AND PLANTING

As the plant e mamly grown as a backyard vegetable i most of Asia, hitle has been reported on the
planting methods In Burma, 2 to 3 plowings were practised. Cattle manure was added. and in the plains the
ground was divided 1n ndges spaced 60 ¢m broad and 20 to 23 ¢m high iThomson and Sawyer, 1914). In
Papua New Guinea, land s divided imio chocolate block patterns, each block approximately 2.5 m* in area
and surrounded by dramage ditches 15 to 20 ¢m deep.
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Seed germinauon s slow. Teng Sin Wu (1973 from Malaysia suggested scanfying or overnight soaking
to improve germination. This practice, howeser, does not appear to be widely adopted Seeds are sownat 2 to
3 cm depth in Papua New Guinea and Pubippines (Khan er al. 1977: Anonymous, 19701 and at a greater
depth of 3 cmin Burma (Thomson and Sawyer, 19141,

Avaneny of plant spacings are employed (Table 2 Generally, crops for tuber production appear o be
planted at closer spacings than those mitended to produce pods The data of Pospisil and Cerny 11967-68) on
plant spactng and yield s presented after further processing in Fig 1. As nosigmficance test can be apphied, it
1s difficult o interpret the tesults at lower plant population. Howeser. a general trend of anincreasing yield
with higher plant populations 1s evident. At 179210 plants per ha with two special arrangements 0.91 x 0.61
and 0.61 x 0.91, the latter arrangement reulted m substanoal vield decline. Plant populations in this report are
substantialls lower than those seen i farmer's field i Papus New Guinea, and further gamns i yield may be an
ticipe=2d at plant populations above thire emploved i the expenment. The rate of sowing will depend on the
plant population. In the Philippines, $ 10 0 kg per hu s recommended (Anonvmous, 1970,

Table 2. Reported recommended plant spacings for the winged bean.

Location 7 o ) Spritin;a;:'(cm.r) - “Am—ﬁori o
Burma — Hills 7508 " Thomson and Sawyer (1914)
Plains 60 x 7513 Thomson and Sawyer (1914
Ghama o0 x 60 Pospistl er af 11971
Malaysa 45 x 45 Wong Kai Choo 11975)
Nigena 75 x 2030 Rachie (1975
Papua New Guinea 840 Khan et 6/ 11977)
Philippines 100 x 10 Dep Agr Comm, Laguna, (1970
200 < 100 Dep Apr. Comm . Laguna, {1970
Thailand — Young Pods 120 x 60 Chomchalow (1976b)
Seeds 60 x 60 Chomchalow (1976b)
Tubers 7518 Chomchalow (1976b)
Cover Crop 100 x 60 Chomchalow (1976b)
- 120 Macmllan (1948)
— 120 x 60 Purseglove 11908)
- 50-75 x 45-60 Tindall (1968)
®
1300 4+
1200 4+
4
i 1100
= X 09 x06m
v
o
1000 4+~ »
g *
T wt * *
>
oot
* « 106 x09m)
700 ¢
1 1 |
10.000 30.000 30.000

Plants Per Hectare

Fig. 1. Effect of plant spacing on yield.
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In the tropics, with adequate rainfall, the winged bean can be sown any time of the year. More common-
Iy, st 1s sown at the beginming of the ramy season (Herklots, Thomson and Sawyer, 1914; Sastrapradia and
Anunah-Lubis, 1975; Chomchalow, 1976a). In Nigena, in Burmese plams, and 1n the Papua New Guinea
tghlands. sowing s done in July (Rachie, 1974; Thomson and Sawyer, 1914; Khan eral 1977, In the Papua
New Guinea highlands, dner season but with adequate ranfall s preferred (Khan er all 1977 However, if
the crop s to be grown for dry seeds, ume of planting will be of cnitical concern to allow drier conditions dur-
INg matunty.

INTERCROPPING AND CROP ROTATION

In Burma and Papua New Guinea. a good proportion of the winged bean is grown in pure stand (Thom
sonand Sawyer, 1914: Khaneral 1977 However, imterplanung of winged bean with maize and a vanety of
other crops 1s common n the imghlands of Papua New Guinza. In Ghana (Pospisil e al, 19710, 1t s rarely
grown in pure stand and intercropping with cereals s commonly pracused. There s hittle available informa-
ton on rotation In Papua New Guined, sweet potato fwet seasond — wingzd bean (dry season) rotation is
common. In Burma, paddy winged beansugarcane rotation was reported (Thomson and Sawyer, 1914).

NODULATION AND PLANT NUTRITION

The common behef that winged bean can successfully tolerate poor plant nutntional conditions 1s ikely
to have hittle truth i it In Burma, nch sotls are preferred and cattle manure s added (Thomson and Sawyer,
1914 In the Papua New Guinea lighlands, singed bean is often grown on recently cleared land (Khan eral
1977y In Southeast Asta, as a backvard plant it may experience a vanety of soil nutnuon status. Plant nutn-
tonal problems were commonly seen by the author under heavily leached conditions in Port Moresby.

The preblem of nitrogen nutnion may, however, be of uncommon occurrence as excellent nodulation
appears to occur under 4 vanety of conditiens in the tropios (Thomson and Sawser, 1914 Wong Kai Choo,
1975, Khan er al 1977, Elms. 19700 [t appears to be capable of nodelation by strains of Rhizobium from
many tropical fegumes of the cowpea crossanoculation miscellany. Poor nodulation has, however, been
reported from Southern Nigenia (Rachie and Roberts. 1974 Masefield 11957) demonstrated under Malaysian
condinions that winged bean excelled all other grain legumes in both weight of nodules and nodule numbers
rfable 31 Nodules of the winged bean may range in diameter to 12 mm Jdaseficld, 196, Yield of fresh
todules per hectare was estimated o be 770 hg (Masefield, 1973 Thomson and Sawyer 11914) reported an
increase of 0% i the vield of sugarcane. following a crop of winged bean in Burma, presumably, as a result
of mtrogen ennichment of the soll Nosuch data s available to show of there 1s any effect of the winged bean
on suceeedimg sweet potato crop in the PNG highlands

Table 3. Nodulation in various legumes of Malaysia (Data from Mascfield, 1957,

Mean fresh! Mean number Mean
weight of of nodules plant
nodules per per weight
plant (p) plant (I3]
Vigna unguculata R 60 00 —_
Phaseolizs vulgarns 093 11300 -
Arachy hpovaes 1.03 396.0 1329
Pophixcarpus tetragonclubus NN 4412 —_
Ghvene max 39 2563 146.7
Pochyvrhizuy erosins 02} 1.0 426
Prsum watnum 0.03 16.1 73
Phaveolus gureus 042 298 243
Camala ghadata 00l 7.2 329
Dolichaos Labialr 0.15 6.6 —_
Veoundzew subterranea 0.13 14.17 87.6

:Rcsults of the best sample.
*One sample only.
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PLANT SUPPORT

Plant support 1s normally provided due 1o the twimng habit of the plant. This practice is supported by ex.
perimental evidence where a 2.3 10 2.5 fold mcrease i seed yield was reported as a result of trellising m
Nigena (Rachie, 19741 In the dry lowlands of the PNG under irnigited conditions, an even greater imerease
of 4.6-fold (P < 0.001) was obramed (Khan and Blackburn, unpublished results) This increase in sield was
assoctated with @ greater number of pads inthe supported teatment. Sigmficantly, both the abose reports
sugeest anncreasing response to phant support wath decreasing vield fevels. Sinular studies are not available
on twber yvield but the report fror. Burma (Thomson and Sawyver, 1914 sugeests that the harmful effect of
not supporung the tuber cropan tihe plans either didn’t occur or was not secogmzed

Avariety of plantsupports are presaded in the backhvard gardenimg and often, the winged bean is allowed
to tradagainst the wall/Herkion, 1673 Anony mouse Stihes made of focal avarlable matenials are commonhy
used iKhan. er o/ 1977, Thomson an:s” Sawver, 1914 o the hidls in Burma, seeds are often planted around
tree stumps (Thomcon and Sawyer, Tuch In the PNGL stakes of “pit pit” stems (Saccharum spp. 2 to 3 m
high are tsed on plants intended o produce beans Intuber crops, smaller stakes 1 to 1.5 m are emploved
(Khaneral 1977

PRUNING

Prumng of reproductive parts to encoarage tuber tormation has only been reported from the PNG
(Khan er al 1977 Flowers young shoots, cnd pads are peniodically removed from plants cultivated for
tubers. A few pads are left to provide seed for the nevt pantng Some Southeast Asian and West African
vancties produce abundant tubers without any  runimg (Rachie, 1974, Wong Ka Choo, 1975; Thomison and
Sawyer, 19140 NAS 19750 However, hugh tuber vieids similar to these in the PNG highlands have not been
reported anywhere: The data of Wong Kar Choo 197351 from Malaysia shows a more than two-fold increawe
i tuber vield from crops grown for green pods 0wt crops grown for dry seed. In view of this, response to
prumng 1n Southeast Asian vaneties warzants closes examnation,

PESTS AND DISEASES

Pospisil et af (1971 reported that caterpdlans, grasshoppers. and spader nutes are the mam pests in
Ghana. In addon, Maruca testdalis, ladsbied (Henosepicha sienatpensinsg, Aphes craceivora and an
umdentified leaf muner have been reported from the PNG tKhan, 197350 The roothnot nematode
WMeloidogyne incognitg Chitwoorty may caude severe damage i the PNG sKhan er of 19777 Ameng
diseases, fabe rustSyvachytrim psophocarpi (IRae) Gaumanm zppears to be the most widespread and poten
nally damaging tPosprstl ez of. 1971 Sastzapradja and Amimah Lubis. 1973 Khaneral 1977) Leaf spot caus-
ed by Cercospora psophocarpi tixeudocospora psophocarpt — Cercospord aranaetaer appears to be the other
most widely distributed disease tBorlaza and Roldan, 1904, Khar, unpablished) Other disease problems iden
tficd in the PNG are powdery muldew caused by Ervaphe spp iPace. 1977, collar rots, wilts and Iittle-leaf
disease.

HARVESTING

The ume of harvestung will depend on the edible plant part desired. Green pads are normally produced at
10 1o 13 weeks after plantung tWong Kar Choo, 1975 Khan er gl 1977; Tindall, 1908 Chamchalow, 1970b)
On the other hand, Teng Sin Wu (197 31 from Malaysia reports that under favorable condinons. pods may be
ready as early as o weeks Mavimum length of pod s reached in 14 1o 20 dass iSenanavake and Sumansinghe.
1976; Pospist er gl 1971). Wong Kar Choo (1973 found that 985 pods are produced wathin 10 weeks after
the commencement of flowenng In Southeast Asia, pods are picked when 122 10 25 grown iHerklots, 19720
{Anonymous. 1970) to avoid stnnginess and to obtam best flavor. [n the PG pods may be allowed to reach
their full length, and as ihe flesh inade the pod and green seeds are consumed. stinginess » tolerated.

In the PNG hignlands, tuber crops are ready for harvestin 4 10 3 months IKhan ez al 19771, whereas in
Burma and Malaysia. it may take 7 to 8 months (Thomson and Sawyer, 1914; Wong har Choo, 1975
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Pospusil er af (19711 reported that tuber crop is ready 2 months after fertilizaton. In Burma on hard soils.
water was let on to facilitate the digging of tubers (Thomson and Sawyver, 1913) It 15 the belwef that reot
tubers can be partally stored in the ground (Rachie and Roberts, i974).

Pod-sphtting and seed-shattering 1s common in the winged bean and therefore. dry pods have to be
picked regularly. Wong Kai Choo 119751 repoited that harvesting of dry pods was started after 19 weeks and
continued for § weeks to recover 98% seeds. In the PNG. carlier maturing varieties oceur but periodic pick-
ing over 3 1o 4 weeks is stll required

YIELD

Yield of green pads from a s month crop was reported to be 4,980 hgrha (Wong Kai Choo, 1975).
Burkall 119060 reported tuber viekss in Burma ranging from 4,503 10 6,037 hgrha and higher, depending upon
the districts. In the PNG highlands, a compaiable, though a higher range of 3533 10 11,754 kgrha has been
reported. In Malay s expenmental root tuber viekds vaned at 2,240 hg/ha and 3980 kg ha from crops grown
for dry seed and green pod production, respectivehy

From a modest expermmentat seed vield of $70 hwha reported by Pospiil e a/ 1197 1. vield figures from
widely different situations i the world are now available at 2420 hgsha from Nigena (Raclie, 19740, 2.200
hwha from PNG Khan and BEnkime, 1978, and 4,550 hgeha from Malaysa iWong Kar Choo, 1975).
Genotype y ensironment studees 0 the PNG showed environment to be the predonunant factor influencing
vield, and selecuon of site and management may be crucid in achieving tugh vields.

Novield figures are avalable on flower and young shoots and as these vields are Iikely 1o be antagonstic
to seed production, s difficult to assess the total valee of the crop. Perhaps the most impressive figures on
overall producton are those from Matavsta tWong Kar Choo, 1973 From the same crop 4.590 kg seed of dry
seed and 2,246 ke of fresh wibers per hectare were ebtamed. Assuming 33% protein i seed and 8% 1n the
fresh tubers, this represents g per hectare protean vield of 1,786 kg, Protemn vield from the winged bean tuber
crop of the PNG highlands has been reported 1o excel m several folds the protemn vield from the traditional
staple crop. the sweet potato (Khan e gl 1977)

ECONOMICS AND MARKETING

[t s safe to assume that this crop does not enter 1nto active economy anywhere tn the world. In Burma,
there 1s a lively demand for roots and it s a trade commodity at the rural level (Thomson and Sawyer, 1914).
In the PNG. cooked roots and green parts aee sold i the Jocal market (Khan et gl 1977,

Fhe gross value of 4 one hectare tuber cropan the PNG hughlands has been reperted 1o vary between
USS1.300 1o 4.000 tKhan e gl 19771 On tie other hand, “net” profit from a simnlar crop in Burma was
reported to be USSo approvmatedyy by Thomson and Sawyer 9140 In view of the nme difference between
these two reports, 1t i not proper to mehe compars=sas. Good seeds for planung appear to be in much de
mand m most places and may fetch a handsome price

CONCLUSION

The informauon reviewed here shotd provide the bases for planning a tuture strategy. However it is
hastils pomntted out that at this stage ¢f rapid extension and development of this species, 1t 1s necessary o take
urgent steps to record the exnsung practuces and beliefs of the people who tradinonally grow winged bean
even as a hackvard or minor crop This kind of information is lacking from most of Asia. The report of Thom:
sonand Sawyver (1914 frem Burma needs reviewing toanclude modern developments Such work may be of
comsderable value in strengthemng our understandimg of the research needs for the future.

It s apparent that genotypes ©ospacing s an area for immediate imvestigation. These experiments may
also be extended tostudy the interaction of genotspe vspacing x trellising s not trellsing, with a view of fur-
ther explonng the possibihty of growmy the winged bean without support. at least as tuber crop. There s an
urgent need to study the soil autninonal requirements and these expeniments may possibly beintegrated with
the tong term rotation trals and with the field studies in nodulation and mitrogen fixauon . These studies will
need o be done i several environments, and treatments in each location may therefore vary The area of
constderante significance s the establishment and early growth There s a need to know more about the
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growth and development of a range of vanetes both tber and non tuber formung. Studies tn vanation in
flowering are neessary to extend 16 horzon to the subtropies and mediterranean summer conditinns Also,
slationships between photopenod sensitivity and tuber yield of constderable iterest.

Agronomic studies 1 the winged r=an may be complicated by the muluplictty of the edible plant parts,
and the antagonism between vanous products such as dry seed and wher. The aim of the expenment may
thereiore need careful defimtion, and 1 view of the work done by Weag Kan Choo (197 %), perhaps the wing:
ed bean may be looked upon either as vegetble cropordny seed ceop Asa vegetabie it offens the compatbihity
of half-grown green pod remicval with the tuber growth

The winged bean has eften been desanbed s being relatively free of pests 1Rachie and Roberis, 1974),
However, the experience of aandhing it experimentally on a large seale suggests that the potential threat of
pest and disease damage sandeed very great: At thisstage witi inuted vanabihty at hand, if may not be feast-
hle to control these calanuties through breeding However, greater researchanto epdenmiology n relation to
cultural pracuices including rotation, intercroppg and selecting the grow ing season may be of immediate ap
plicanon.
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Ethnobotany and Piant Geography
of the Winged Bean

Andrew Strathern'

The paper considers same aspacts of the cultivation of the winved bean in two separate zreas of the highland region of
Papua New Guinea, Mount Hagen in the Western Highlands Province and Pangia in the Southern Highlands. It drawns on
information from an earlicr paper by the acthor (1976) and 224y additionz] field data. The main polnt of the paper is to draw
attention to differences in the importance of the winged bean in the two areas and to seek 2n explanation for the differences.
In Pangia, prowth of the winged bean is on the decline, whereas in Meunt Hagen it continzes to be 2 very popular luxery and
cash crop. Access to markat outlets, cultural belicds and practices aud the actual stilization of the winged bean plant zre 2l
reviewed, The othno-dassifications of winged bean varietios in the twe reas are also considered. Finzlly, the paper points
briefiv to the fact that asailable eviderce suggests that the Panpia arca os most tikehy to have nutritional problems and en
courages extension ofiicers to grow winged beans.,

INTRODUCTION

Agnicultural saientists working at the University of Papua New Guinea duning the 1970 reahzed the
significance, for future nutntonal policies, of the estabinhed indigenous crop known oy winged bean,
Psophocarpus retrecenolopus, Anthropologists, in therr turn, had often written briefly about this crop in the
course of desenbiny pererad Bortoain cal practicesin ther treldwork areas, but without, perhaps reahzing its
nutriional importance as a supphier of proten tor populatons among whom the consumption of meat s a
luxury rather than an evenvday expecraten. The author’s observations and discussions of the crop have been
made in twa different parts of the Highlands region of Papua New Guinea: and the point of thes paper in adds-
ton to presentung some informauvon on ethnoclassification and ~ultivaton practices. ts to note the differert
degree of elaboration in the use of the plantin thewe two areas, correlating this difference with the extent to
which cultivauon of the plant s sull popular or otherwise. The implications for agricultural extension work
are then briefly outhred.

The two areas are Mount Hagen in the Western Highlands Provinee and Pangia in the Southern
Highlainds Fieldwork in these areas has been carnied out, from ume to ume, singe 1964, continuing up to
1978 The mostintensive work has been done in Mount Hagen. Observations on the winged bean have regret
tably formed only a very minor part of the research. which has today been concerned mostly with the
analysis of social structure, leadershep, and politncal and economic change. An carlier article tA . Strathern
19700 summarized mformanoen abont the winged bean then avarlable. The present article repeats a part of
thatimformation, but dravws also on mvestigavons made duning December 1977 For general publications on
the twoatreas see A J Strathern 1671 1970 The most relevant points concerning society in these two areas
are that the people are in general shitled horuculiurahists, growang a wide varnety of vegetable crops with an
aceent on the siweet potato as 4 stapie and raising considerable herds of pigs for slaughter on festive eecasions;
that the division of labor s prmanhy sexual and a great deal of the dasly mundane laborinput into gardening
and the preparation of foad for consumpuon falls upon wemen i therr capacity as winves and mothers: and
that the people are divided into a complen series of groups, eologically patnhineal. within which men act as
the primany ndholders and between which exchanges of goods and resources, activated through intermar
niage. are of prime importance

MOUNT HAGEN ARFA

The Mount Hagen arca has a population of 100.000. the majonity of whom speak Melpa, or the related
Temboka language which predamimates seuth of Mount Hagen township, Iying ai the western end of the
Wahgi Valley. The two languages are closely simifar, and may indeed be classified as divergent dialects of a
single language. and those who speak one are readily understood by the other. The modern township s at

1 Professor of Anthropalogy, University College, Loadon.
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an altitude of ¢ 5.600" a.s.1.. situated on the Ogelbeng Plain, which has expanses of rich brown soil, partially
covered by growths of fallow trees and small remnants of primary forest. Swampier low Iving rarts are also
found. obscured by danse stands of canegrass. The Nebilver Valley, which opens out to the south-west of the
township, contams rolhing stretches of woods and grassland descending 1o ¢ 4.300° a.s 1 atits southern end,
where it meets the flow of the Kaugel river. The Kaugel nises 10 the west, at the much higher alutude of
70007 as Lowithin the Tambul dstrict. Wainged beans are grows most extensively in the Nebibver and im-
mediately around the tow nstup throughout the Ogelberg Plan, but one also finds patches of them night up to
T OO0, the hughest alinude of regular cultination hos rec. mized by people in more mountamous (erntones
that the heme of the winged bean s the flatter valley, where souls are easthy worked and the chmate s
warmer Producton of winged bean has abo undoubtedly been sumulated in recent years by the estabhsh
ment of g town based market for the immediate sale of vegetables Mount Hagen, as an adminnstrative and
miner ndustrial centre, has grown rapidhy to accommodate a population of  10.65) people. mosth 1n
digencus Papua New Guneans, and sales of food are brisk, the market operating every day and visited by
nassenger carrying truchs from a radius of 26 or 30 miles ecround. Winged beans and thar tubers are regarded
as luxuries by fellow Highlanders and are a very pepular steny at the mamn market, as weil as at the subsidiary
murhets which have alo sprung up ot places near to povernment stations, churches, and commercial planta-
tons The knowiedge that the crop can conmventently be marheted 15 undoubted)y 4 stunulus to its centinued
cultnaton o interestung to note that its sale, ke the ale of the vast bulk of segetables at these markets, 1s
conducted by women, who thereby gain g muiner income. which they may either retan for purchases of store
goods or contnibute owards men's enterprises i ceremential exchanee or in velacle »urchases

Mount Hagen was first discovered and explored by Buropeansn the carly 1930s Tt therefore has now a
reasonabhy long history of contact, has experienced considerable eccononue development i terms of wage
cmplovment on plantatons and of indigeneus based cultin cuen of coffee for cash, and possesses a nztwork of
reads hinked to the mamm highways

PANGIA AREA

In the Panga arca, which ies couth of Mount lalibu some 90 miles from Mount Hagen. the history of con-
tact s much shorter The Pangia station was opened only in 1962, and remains small. housin; only those who
work for the government There s a prison nearby, and stations of the Catholic, Lutneran, Bibwe and Wesleyan
musstons On Saturdays a small market s held near the local government buildings at the end of the station with
maost of the produce being carnied 1n on foot Coffee growing and cattle schemes were begun in 1967 and now br-
g in mcome. Rainfall here 1s much higher than in Hagen wup to 2507 pa. as against ¢. 100™ p.a.). so that both
transport and garden work present more problems. Since 1974 subsidiary markets have grown up. as in Hagen,
atsub-centres of government aconity, and people mostly sell to others of their own arca however,the numbers of
external buyers are very smail. It s evident that cash incomes 1n Pangia are smaller per annum than in Hagen.
and there 15 therefore less cash to spend on luxury foods in the market. Winged beans are, however, an impor-
tant tradinonal crop. utihized in exchanges, between in-laws, and since such exchanges conunue and are normal:
ly upheld nowadays. one might have expected that winged bean cultivation wouid contunue to flounsh, but it
does not. A closer examination of culivation practices in the two areas will be necessary before it can be said
whether this pattern of declne 1n Pangia. as against the crop’s pepulanty in Hagen. s simply a result of the less
favourable economic situation in the former area.

CULTIVATION PRACTICES

The outstanding feature of the winged bean plart s that 1t produces edible leaves, flowers, pods, and
tubers, cach part high in protem value. However, if culuvators desire the tubers to form, they must pluck the
flowers carly <o as to prevent the pods from forming. This s 2 standard practice with certain varicties in
Hagen As one informant (Ongka, a big-man or leaden put it

“VWhen they wish to obtain the bean pods wklmong they take the dnied bean seeds and
plant them n the mixed vegetable gardens cut from woody fallow (panar. When they want the
tbers to develop, they plane the seeds in the ground used for sweet potatoes before digging up
the ground and turning 1t continuously unul it is soft (noropul ropa morom to enable tubers
grow inat. If they have planted 1 1o obtain the pods. then they allow the flowers and the leaves
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to remain: if they want to get the wbers, they pluck off the flowen and leaves at the tep, allow

that the roots will grow larger, for of not. all the juice goes into the pods and forms the akfmonyg.
The roots we call the ar or are. that 1 the par wber itself. We plant when the fruit pandanus i
about to form and harvest it when we eat the pandantes tn December and January), When we
plantin the panz, we put the bean seeds in finst. then the other foods, and in December we eat
the greens andg cucumbers and the par are ready following that ™

A middle-aged woman, Rambe, gave a paradel desenption Her mother, was from an area nearer to
Hagen town, where the winged bean is grown frequently. so that she had 4 good knowledge of 1t

“We call the parden for these tubers the par raha. We make 1t when a sweet potato garden 1s
fimshed. Then we shake out the carth and make 1t very crumbly and fine. The women do this
work. and the men dig trenches so as 1o form the seed beds in the same way as s done for sweet
potdto cultivation]. The women then make the holes and place 1 these seeds. When the plants
begin to grow, women agan ask the men to cut stakes thwipa for them and they do so, placing
ore stakhe 10 between two plants, <o that cach reaches for the stahe and grows up on it urning
round the other, as we sy op dan par han twaned round hke vam or winged bean tendnls,” or a
hushand and wife parr who argue but stay together We wantunul the leaves are dry and they are
withered, then we know that the bers are ready underneath the ground. So the women dig
them up and we steam cook them m the carth ovens, and we distibute them among ourselves
and abo take them to the market to get money. We make the par raka when the cicada kint
walwa) comes outinto the sweet potato gardens 1in the mormngs to make his cries, and we plant
it when the caeada retires into the forest and sings further away from home.”

Ongka's account makes exphat the management of the plot self 1o obtain s produce; Rambe's 1s more
explicit about the division of labour between men and women. 1tis apparent that i 1s a women's crop in a
sense, because they actually plant and harvest 1 But men are associated with tiie work and with cooking
tubers or the beans in the steam ovens, and when a distnbution 1s made they are the ones who tend formally
to hand out the bundles of tuben for cach person. Nevertheless, one frequently hears of 2 woman that “she 1s
cooking par” amplying that the crop s i a sense hens. B will be noted that the tubers are grown 1n soft
ground also for sweet potatoes, for which women have the pnime responsibility. As noted in an earlier article.
if a man other than a woman's husband helps her by staking up her plants, he expects 1o receive a special por
ton of the crop later 1AL J. Strathern 1976:146). More work of this kind is involved in valley areas, where the
proportion of winged heans to other crops may approach the 1/5 figure suggested by Khan, Bohn and
Stephenson (19771 At laghber alutudes the proportion is ikely 1o be 1710 or less, and the crop takes longer to
mature, as does the sweet potato iself

Pracucally every woman in Aawelka Aundmbo, wicie the author lives had planted par i 1977,
although Rambe complaned that hers had not grown well. Nine women, married to a father, two of his
grown.up sons, and a brother’s son, had all planted together 1n a single sweet-potato garden site by a nver
about half a muile away from their home settlements. Rambe herself had planted 1and already by Decemter
25th harvested) along with five other women at another well known garden site. At a further settlement nine
women, again marned cither to a senor man or to ks sons, had aiso planted tozether in a single garden near
1o their consolidated settdements. The pracuce of grouping plots together in this way therefore appears to be
standard. and 15 not doubt related o percepuon of soil quality, and possibly also to the practice of growing a
strong smething piant around the edges of plotsm order to keep away “snakes” iwirewornmecaterpiflans?) which
may attack ad sporl the winged beanself This pest s more prevalentin hibly areas such Kundmbo occupy.

SUPERSTITIONS AND TABOOS

The value of the winged bean s haghhehted by the realization that it can be atected by disease or by pests
and also by the behie! that taboon must be observed towards it Thus, no menstruating woman should go near it
when it 15 growing, (nor, indeed. should they enter a sweet potato or other vegetable garden, nor should anyone
who has recently had sexual intercourse be in contact with the plant. In both cases the “smell” 15 «aid to disturb
the piant’s growth. In Panga there are paralle] deas, viz. that noone weanng the ornaments or smelling of a
particular kind of decoraung ol iwalor should touch or go near the plant; and that an adverse effect also results
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from the smell of scap and kerosine which people handle nowadays. The current use of these was in fact cited as
2 reasen why either people do not culuvate winged bean in Pangia nowadays. or why if they do. it does not
flounsh. Formerly, the rule against menstruating women applied m Pangia as it does in Hagen: and people were
careful not to wear nalo oil except on very special occasions, for fear of upsetting the bean plant. Take note that,
while the bavic logic of 1eas here s exactly the same in the two areas, in Hagen nevertheless, where kerosine
and saap are in more common use than in Pangua, the logic has not been extended to these substances and also
the cultivation of the plant has increased rather than declined.

Phrases in Melps expressing failure of the crop in one way or another are: par raowa romba. pat muk!
pokima sopa pin pan etepa pororom = “the tubers will become lumpy . they will fork our in different direc-
tons and then they ror.” This s sad to be the effect which result, from the presence of menstruating women.
the “retung’ bemg seen as a result of the ‘smell™involved. Ndip Aamb pemiis another phrase, referring to a die
buck effect mthe leaves before the plant reaches maturty. At womnt nom s the term for a disease which
cats the leaves, companng it o deprosy . Koem:b ki amb amborom s applied wa very large swollen tuber with
4 knobbly skhan: this they do not harvest, but cover it up and leave 11, hoping that other whers will grow large
ke this but rot be deformed. Nde kan pana permos used when the crop s good. In addition to the taboos
already mentioned, we may note that no one who has been to a funeral should go into a bean garden, for if
they did the plant would die also (passibly some notion of a bad smell 1s also subliminally involved). There is
even a moral pomntn one tatoo, ve. thatof a thief steals the seeds iwhich are kept in sections of Samboo or
wrapped i cloth and stored in the thatch of house roofs), and plants them. they will not grow for him.
Conversely. a man who has stelen a pig and wishes to cook it will remove his own seeds and put them safely
out of the way, for his act of theft would otherwise offend the beans tagain, by the smell of stoien pork?) and
they wouid not germinate later. These last observations were not as elaborate in Pangia as it is in Hagen.

Tt the same also wath customs at the cooking of the tbers. In Hagen such a cooking tends alwavs tobe
ceremomous and communal, with much emphasis on proper distribution, and 1t s clear that producing the
tuben rather than jusi the beans s a matter of some pride and concern. There are customs of setting up a lit-
tle arrow to ward off evil influence from the tubers while they cook. and of making sure to laugh and be
merry when the oven s opened. o that the skin will easdy split away from the white flesh beneath when peo
pie cat them. Ongha coafirmed that the purpose 1s 1o keep off spints: It 1s done against kum. kint kopakl. or
whatever other ‘rubbish thing” (mel korpa) might come and smell the fragrance of the wbers cooking and so
prevent them from steaming well. People used to «ay also they were keeping away the sky-man Negukung
gukla. " Aum s a malevolent substance akin to withcheraft which can flv through the air and auack people;
hint hopakl appears to be a disease bearing substance, which can cause leprosy. In general, these taboos, just
hike those surrounding the planting, management. and harvesung of the crop, scem to stress its value. No
such taboos are attached to the culnivaton of the staple sweet potato, other than the umversal rule concern-
ing menstruating women. In Pangia alko. as noted in the 1976 article (p. 149) a special rniwual ipe ture. was
done to propitiate the ghosts of previous gardeners and ask them to bless the crop so that it would grow well.

POPULARITY AND DECLINE IN CULTIVATION

In attempung o pinpoint differences i the generally sumilar complexes of ideas and practices relating to
winged beans in Hagen and Pangia, one difference appears to be sigmficant. That ik, 1in Pangia consumption
of the wbers s not soimportant as it s in Hagen. There is a term for the tubers, kalo pere, and they are cer-
tainly eaten, but there 1s more emphasis on the bean pods, which are harvested in bundles and given to kinstoik
and inlaws. A weman who could produce bundles of this kind regularly to give to her brother was
known as ‘g woran thamo aroa). Such a gift would be reciprocated later oy durable wealth objects such as
shells, prgs. axes, and bandles of asis salt. 1t would belong 1o the category known as fangi, ceremonial gifts of
vegetable food. The lesser emphasis on the tubers goes, as would be expected, with a lesser need to prepare
the soil 1o a fine consistency. The Hins, make fine garden beds for their sweet potato cultivation, construc-
ung mounds of worked over soil in the fashion found also in Hagen and westwards among the Enga. They do
not. however. appear to alternate these beds with winged bean planuings as Hageners regularly do (oka wulva
penditinun, as the phrase 1s 1n Melpa). Instead, the beans arz planted with mixed vegetables in the lama ipe
(=~ pana in Melpar. In one such garden :aspected 1n 1974 the beans had not been systematcaliy staked as
they invanably arc in Hagen, and they nad 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
oniginally had 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, these is simply a process, at the end of
the time when the plant bears its ripe bean pods, of pulling up the roots and roasting casually what small
tubers have developed. Similarly, there 1s no systematic collection or leaves and flowers for consumpuion, so
the plant 1 left to grow much by itsell. Altogether, its cultnation ts 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
other imnortant crops which the Wiry have also given up within the last fifteen years, since the government
station was opened. and they themselves advance three reasons for this. First, they say, the crops — varieties
of taro and yams 1n the main — were produced partly for religious festivals, and as these have been forbidden
by the mussions.there s no pomnt in conunuing to grow the crops themselves. Second, they say. they have in
any case had too much compubsory work for the government on road-construction, house-building. and field
clearing for cattle schemes to concentrate properly on their gardens. This situation has eased somewhat since
1973, Prior to that. the Wirn m fact seem 1o have experienced an increasing recurrence of times of mirior food
shortage ttaim hangri n Melanesian Pidgin, especially in 1972, when severe {rosts hit many parts of the
Highlands and destroyed many gardens of sweet potatees. Third, they add that when the missionaries came
they preacied agamst the cultivation of numerous varieties of food crops. arguing thatif people’s minds were
on these they would not think properly of God. Such an absuid extension of the ethics of religious abstinence
into an area which is subject to periodic overall food shortage and whose people need vegetable proteins to
supplement the small amounts of meat they tend to obtain can scarcely be credited. Howeser, that thisis in-
deed what evangelists, in rather misguided enthuaiasm, did say. and that the people. interpreting their
remarks as directions for new ritual 1aboaos, literally did give up culuvation of many of their valued plants;
and that the decline of winged bean cultivation 1s 10 be traced partly to this cause also. The report of what
evangelists apparenthy said in fact supplies the aceded link between luxury crops and religious rituals
previously established among Wiru These 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 | have observed. But what 1s meant by the B in their association of crops and ritual is
many things: that they were sumulated into production of fine creps by ritual needs: that essentially the
ghosts had blessed their labour and the “high spurits’ such as Timbu and Aroa Ipono had concurred in this;
and that if these blessings were removed and God were 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 THE WINGED BEAN IN WIRU

Clearly. the complex of suppositions needs to be unravelled now. to the extent that it has led the Wiru
mistakenly to abandon cultivation of valuable crops and to suffer a loss of pride in themselves as well. [t may
be. of course, with the advent of coffee as a cash crop and the chance that some of the caule schemes may be
profitable. that the W i could not now be persuaded in any case to take 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
Department of Primary Industry s at last becoming aware of t 2 need 10 improve and strengthen subsistence
agriculture throughout Papua New Guinea it would seem very opportune to have extension workers engaged
on such a project. There will definitely be resistance o overcome, since the Wiru see the earlier command to
give up cultvation of their luxury crops as having emanated from the authorities and the idea of such
authonties changing their minds will be troublesome to them. Further. they already associate the agriculwral
officers with cash-cropping schemes. and <o are likely to ask if some plan for marketing the beans or their
tubers will be forthcoming: and to be puzzizd if told this 1 not so. Extension officers should therefore be
aware of these likely problems and be versed 1n ways of urging the people to take note of their own nutntional
needs. A good way 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 stecam-cooked with other greens
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and small pieces of meat. They could be cooked also in the hamboo containers which the Wi use for the
ame purpose. Indeed, ene young Wi woman, who learned the Hagen practices, said she would know how
to pluck the leaves and eat them when she was hungry. for they were so tasty (they resemble, in fact, vine
feaves i their consisteney and tane). Small pieces of advice such as this could help people to appreciate agan
the value of the plant, and there s no reason why they should not use it once more i their lane exchanges,
although nowaday- there s a preference for introducing store brought foods, such as fish and rice, into ex
changes of this kind. The pomt here s that while such mtroduced foods remamn farrly cheap they do never
theless cont meney and sonvolve the Wing m a prowing dependency on the outside world, whereas cultiva
nor and consumpuon of their own resoutrces would make them more truly independent

ETHNOBOTANY

Fhat there s an idrigenous basis of know Yedge on which cultivation can proceed s shown quite clearly
by the elaboration of ethnobotameal terms for the winged bean m both areas. The primany reference for the
peopie’s classification of the winged bean in Hagen s Powell er af 11973 Paweil was asted in gatherning
materials for the pubhication by her co authors, who were U mvensity studeats from Ndiba, Moker and
Yamha tribes among which the plant's cultn ation i most prevatent This would help to explan the prolifera
ton of terms collected A8 mall for the “tvpes” of winged bean. and shows the advantage of having 4 col
aboration of this sert Some problems, bowever, remmn What, for cvampie, s the socid distnibution of the
hnowledge” Do men hnow more tvpes than women? Which Bpes are planted mont often” Are some 1y pes
Tashionable” and others outneded ™ I terms of detarled descripuion of cach type, Powell's information is ex
cellentand indeed provides a full basis for practcal appreciation of which vanzies 1o grow for what purpose
It does not however answer the question of the eanting distribution of know ledge

The above remarhs have been prompred by the fact that i the lilly area where [werk, i Der Counail
north of the Ogerbeng Plan, ataltnudes above 0,000 3 < | the pumber of npes recogmzed falls considerably
short ol 38 A imformant, Rambe, pave the followang e Aoep mokl wakl mbonone. porpa. mbalhele,
Al munt She added o briet caegesis o thewe

KNoep. mbonane. and mokl used 1o be planted by the old people. Now mbalkele and munt

dre the popular ones Seeds v ere ohianed from the peeple near Hagen town o Auma wambs

The people m the Tnwer valless used Aeeponly for ats bean and pads We use 1f for tubers aho,

hut they are long and thin wrodhaorin MAathele Zrows fike sweet potatoes do, 1t a good type,

and munz g and wakl reeenble it Mok/ has smalhish tubers, but at puts out muany bean

pods

When Rambe had nnshed, her hisband, Ronenda, added a further set of mames murlki. ropokii
Agemahurr comd mbyin ad arother middle cped man, Pangh_of the wame settlement area, gave POpolas an
extra On apother occasion, the mames of tpes actually growing togedier in g single kichen garden were
gathered wannga rahop popar peng rakop mok kopana, mbaikele. moens, and mok! This It collected 1 a
valley arca some S miles to the cast of Kundmbo terrtory . contins further some names and alo tlustrates
the second fevel of sab clssitication [ anether plot nearby there were further tBpes grown just for thar
bean Frva munt haira and hurumbuk! The pattern here of several tpes all growing together conforms to
that tor other crops such as trro, sweet potatoes, and sugarcane There s no attempt made o separate the
tpes out on ndivduoal plots

Poewell et al 1197 51 agree that there are seven mam terms for commeonly recogmized vaneues, meluding
mostof thine wiven above They translate the two tier or three tier forms of classification tused by the Melpa
mto Fnghshy terms such as species and vaneny Assumung that the procedure here s correct, and that levels
of classitication in Melpa do correspond exacthy 1o the English botamcal classsfication, the exstence of
vanieties and sub vareties may be recognized  Powell's schemie could thus be represented as follows
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Specics: Aklmong (beany Pat (tuber)
Variety: Koip, Boron, Popai. Wanenga. Bonong. Naipa. Kuri.
Sub-variety For Koip. e.g., there are eieven subterms;

for Boron two, for Popai two; for Wanenga four;
for Bonong six; for Kaipa two: for Kuri three.

Boron did not appear in the author’s list (although perhaps it is another rendering of Bonong in fact).
Others. do not appear in this list. Afbalkele may be very recent, which would explain its absence from
Poweli's lists. Aoip = koep. and the name is appropriate. for koep also means “eel”. The tubers of this variety
are long and thin. Koip kung may refer to a dark purple celour of the bean similar to the plant dye known as
kung which is grown to produce the colour for staining women’s netbags and men’s aprons. Aoip kund means
‘red Koip'. ANoip pakan appears o compare the bean’s pod to the pakan plant which has suff, spiky leaves.
Koip kel means ‘small koip”simly. Wanenga uiva may refer to the bean having a taste similar to that of the
uiva of uva nut which is gathered in the Jimi Valley north of Dei Council. Bonong is also i term of classifica-
tion for types of yam and introduced Irish potatoes, and refers again to purple skin or purple flesh. Aungrui. a
sub-variety term. may mean “very large’. with a reference to the Harpyopsis cagle. which is so big it 1s said to
be able to attack and kill pigs tkoi ndoa kungrui. Agamn, such metaphorical and connotational ways of ident-
fytng sub-varietics are common in Mcipa ethnobotany.

For Pangia, R. Paia (ms. 1976:2j gives a rather shorter list of types recognized: kailanga. tipu, xongoipo,
kaire, akene. mbelere, tomivo, \aho, awaparo. pero and youwa. Four of these. mbelere, tipu. kailanga and
hongoipo, are, he says. the most commonly grown today. Akene, like Melpa Koep. 1s also the Wine term for
‘cel’, so presuinably it 1s a long variety: vako. which has white seeds. is also the name of the white cockatoo
bird; pero. with black and brown secds. seems to be named after a sumilarly dark-coloured decorating oil
which is found in places seeping from the ground: and youwa. with greenish seeds. is likened toa kind of large
snake (python?) with greenish-yellow markings. Another term is niripo. which is also the name of a kind of
vine which grows wild: and a further rumaparo. Both of these terms, are used in appreciation when one secs a
bundle of fine bean pads presented as fangi to a relative. Mr. Paia does not list sub-variety rms. 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 Wiru are not so well-known or so further subdivided as in Melpa, a conclusion
which fits also with present information on cultivation and harvesting practices. Paradoxically, it s the
Pangia area which could most benefit from a revival of cultivation of winged beans, since food-shortages. in-
cluding a shortage of vegetable proteins along with a general shortage of calones. are more prevalent in
Pangia than in Hagen. and the people are not likely to have as good acees to markets or to store goods as they
do in Hagen, at least for some years to come
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The Winged Bean in the Context of Other
Underutilized Tropical Food Plants

K. O Rachie!

INTRCDUCTION

The narrow band of tropics spanning about 45° of latitude anu centered on the equator represents an ex-
ceptionally broad range of agricultural ecologies formed by an infinite combination of soil types, moisture
availabilities and distnbutions, temperatures, elevations, humidities, air movement, proximity to physical
land masses of hodies of water, topography, prevalence of pests and diseases and many other factors. These
condittions are further complicated by human nceds, preferences and sheer numbers in the tornd zones
estimated at 1.537 billion people or about 39% of the werld total and growing at the rate of 2 to 3.5%/annum.
A recent report (December 1977) on the world food situation shows the collective food deficit of developing
maiket economies (DME’s) — the majonty 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 muitiple cropping is essential to provid