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.Re 

pienpa Cjnsica an MIULSP. ~AV'lable Crop oftuTropics 

,INTRODUCTION ~ 

'Pieopes ank among the most imoran egume craps of tjie wo rId 

They4 are recognized to4 pr~oduce heavy crops of protein-rrich seeds ee 

,-d aneo climatic and sj , conditions in the tropics but performis 

~V Wh~er- the soils rc well-drained. Ithas a very deep~taprootIafld/I '"1 

O)rofsi 9lipf active, secondary roots' The pigeonpea is IhiIghly,/,drouSht-, 
and heat esistant, M.ost pigeonpea dultivars are highly~sensi Cive tq 
cay4 length,. flowering and seed filling occuir during short days. 

~ World prodution,of pigeonpeas is over -2 million'mi' Plantings,~ 
~~are being increased rapidly throughout the tropics because of~cu-.ent 

.~4~ widrnspread interest in legumes as protein sources and enrichers 0.i~ 
siThe.importance of the pigeonpea in the diet. has been widely~A; 

~recognized. It is ri~ch in high-qualityt. proteain. Dry seeds containI~ii. 

over 20.% of good quality protein except that they are low atn sulfur 
aminoacid and try... )phan, a deficiency cannon' to most grain legumes, 

Univ. Miami, Coral Gables, 'Fla.,:I/Director,'tl-ortofl Collections, 
Former Associate Professor, Professor and Soil ,Scientist (ret.) and.U'
 

Professor and Plant reeder (ret.,Y'respectively, Uniyersity of Puerto
 

Rico, Mayaguez Campus, Mayaguez, P.R. Prepared for the Consortium
 
on Tropical Soils, U.S. 'AID unde~r contract AID/DSAN-G-0101, "Biologic'al
 

Nitrogen Fixation f or Food Production in the Tropics." 

*Since the completion of this report, in January 1982, anelelet 

source of reference material has become available: "An annotated 

bibliography of pigecnpea" prepared by Dr, BS.bahiya and published inf 
May 1980 (received at the University of Puerto Rico Agricutural Excperi1 
ment Station Libraryaon October 27, 1981) by tile International Crops 
Research institute for the Semniarid Tropics, ICRISAT Patancheru P.O .' A 

.Alldhra Pradesh, India 502-324. Dr. Dahiya's valuable contribution can­

t1ins 1275 citations dating from 1900 through 1977. It was used for, 
stme of the entries included in Dr., fahiya's publication plus additionahl 

ores, up to early 1982, obtained at the U.S.D.A. National Agricultural 
Library, Beltsville, Md.; at the University of Puerto Rico, M1-ayaguez ' 

ICampus; and at several .institutions visited by Dr. Lugo-1,6pez in CentralI
 

Amejrica and the Caribbean,
 

4 
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Favorable growing conditions can lead to nigh yields of more than 

7,800 kg/ha of ,reen pods. 

The pigconpea is considered to he an Exhausting crop that uses 

rat:her larve quanLiic of N. Through its relatively hiih biological 

N fixation rate it can obtain enough N to supplement that which can be 

proided from the reserves of soil organic matter and root residues. 

lht purpo.e of this paper is to critically review the most 

i-iportlant available Literature on pigeonpeas with emphasis theon 


nitrogen economy of the crop. Infom at ion will be presented on the 

econoLi ic myotan, ,, dietary value, factors affecting production,
 

sVyn jot itY it I Oin, ti .tan'r of N to other crops iin i+ot at ions and 

relat, d .roppin. s'stei::; aiG oil the Lesponse of p igolipoaS to fer­

til izors . The ulimate gasI are to provide a comprehensive source
 

of kvoewlcd,,e an this increas in:ly important 
 crop that will permit 

is' access to te literature to aiscertaitn its potential and limita-

Lions and to providt rel iable guidance for thos interested in com­

mcrc ial or lome ',arden production of pigeonpoas, 

Au updated bibliography, including hIS items dealing exclusively 

or in pirt with pigoonpea,;, is inc'luided in this paper. 

.CONO, I C IMPORTANCE 

In India, the jiigeopea represents 107 of tile total pulse crop; 

29% of tie crop is produced in Uttar Pradesh. The five other import­

ant pigeonpea growing provinces are 
Bihar, Madlya Pradesh, Maharashtra,
 

Karnataka and Andhra Pradesh. 
 In these provinces, it is the most
 

important pulse crop in the kharif (monsoon) season. 
 Since 1950, there
 

has been a decline in production of pigeonpea and other pulses because
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of farmer's planting their best land to new, high-yielding strains of 

wheat grown under irrigation. ligennpoa plantings have been increas­

ingly shifted to marginal land with consequnt reduction in yield even 

though there hi~ve been ili'cr,i.;cA; in Ihe pltlLcd area. Thie goverlmlent 

tiroinh the diSjtribution ofis sceking; to aLo up p igonpoa prkduct ion 

for inter­higlh-yiulding', c(mlpact, short-dur:ation cuttiVr S ,,uitall 

Cropp i 1ng (5( ) . P:.port of piguonpeans was VSat ric:tLud in 1972 and banned 

.;icu 1l73 bocan;e of high domest ic prices. In i d ia, 60 of the 

of ITS964.52pigeonp.oa crop is marketed at a neLt profit to the farmer 

(S20.87) /ha (57). 

years, has begun to promote the pigeonpeaEast Africa, in recent 

as a dome.stic commodity and foreign e::change earner. Malawi and 

ie

N7,iger ia hat h e:.:pnr t tLhousands of ki lo of i d peas annual ly to the 

jmi geonpoa stm d fourth in irqmrtance almongBalhmasil. In ign;dmiial, tiLe 

Kenya, tihe pigeon­leaitlis , after beais, pelllts and COWpeaS (- 5). InI 

pea rinks or i pulses it haSi risen to 6th place in3rd 14th amon, aind 

,LILlalmICdthe seedS beil g expurtd,
IOllntlry vi illo(IlOI; food Irpa 

planted annually,mmainlv to the United States. Of thNi 00, 000 he LarCS 

I V 50C rt: /ycear) , especially'0,' arL ii marginal rain fall aIrceila (iamaI 

of cental Iand icast pro'vinces0., and inin the eastern, anld drier pitL 


the leading lemUlie. Under drouglt conditions, when
tlhese areas it is 

atli other crops fail completety, time pigeumpea, even though yiuld is 

lower than in normal seasos, is;tLh only trop which survives (5,8S) 

In Kenya, pig;,onpeas rank 5th ill value/ha to the farmer, affter 

onionns, green vegetal li-, pitatota,, and chili peppers. Prn;,,tctiol costs 

are lower than for the other vegetable cnj'- (214). In the retail. 

is the .,ecold iot m -xpensivelegumie, sellilng atmarket, the pi geonpea 

http:pigeonp.oa
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$0.80/kg , as compared with $1.00/kg for hyacinth bean and $0.60/kg 
for peas and ptenuts 

Trin idad, back In the 1930's, annualLy imported from India 680 

metric tons of dry apidit pi.eonpeas (dahl)), valued at $53,415. Impor­

tat ion Was ,uipeuicd duriuv,, World ar I I , dome;t ic production was 

elcol'1rlv.et'd,. Illd L tIL i !',eoup', son bcCmC tileI ,,diI, I egume illI crop 

Trinidad, th, I dnLLd 1argUIV til t topopI ar switchtIg from dried the
 

t res imil:ltILUre ;Ced,;. St I I tile supply was insof f icient and, in 196]
 

Trinidad was im2port iliig reel)n P igeoilpeais from Tobago iadSt. Vincent. 

M, 1963, there were ri in providing the crop2,250 lowers Trinidad 8O7 of 

and 622 illTobago (24) . In ,971, the totai Va]ue of cained peas pro­

duced ill"'rinid,d was $375,00)) ( )) . 

In Trinidad, when the fir,- canning factory was established, the 

government conducted a plromot ion campaigi and contracted to piur,:Im;c 

the output of immature peas in the pod from all growers at 22.2 cents/ 

kg. Ill 1964, the price per kg of ',1reen lpls rIngedi f7ren 26.4 to 35.2 

cents at the peak of Lth' season, rising as high as 79.2 cents/kg towa rd 

tile en'd of tile Seaso1. The green uiea crop totaled 542,048 kg and, 

in add it ion, 4,720 kg of dr ied peas were marketed and 11,339 kg of 

dried peas wore kept by farellrS for heIJIlO use or for seed. Today, there 

are three Calnerles and per cap]t1cotlllIti01n has quadruplold since 

11)(3 (1() . The c'ul-relIt glllralteed plrice paid by tihe Central Marketing 

Agency mid the processing planlts is 17. b cents per k,'. R-lta 1[ prices 

range from 22 te 50 cents,kg" (36). 

3/ Onina, J.F.M., Univ. Nairobi, Personal communication, 1977. 
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In Puerto Rico, the value of pigeonipc;ls has; more tL....' iou! 

during the past 15 ears; and the total crop is worth over $3 million a 

year. A large proport ion of the carnvd output is exported to New York 

and Chicago to meet the deanid of Puerto Ricans living in those cities. 

Neverth,' s.-;, product ion hais dec rea;ed (al docl ine of ,5, t:akinr; place 

fr-om 17(,1-1971) because of highur costs, Pict i'ularly Of harvest in, 

and dci inin;; yields attr ibuted to poor manragemint of fields (3). To 

augment tihe local suppl), Purrto Rico arnnuiallv iiports 500 tons of fresh, 

shelled pigconpe s froM the Iominican Republ ic (formerly al.so from 

haiLTi). 

In Puerto Rico, fresh shelled pigeopeas were selling for $0.81/1P 

wholesalie from tihe farm, $2.76/kg on the retail nmarket, -.n August 1976. 

There is a keen demand for large, fresh greer pigewoolleas at Christmas 

( s in ;uadeLoupe). F eiirrs will pick them to order and Chrarge as 

mh as 9 .30 kg irr the pod; $5.50/kg she l led. However, tihe cannlng 

industlrV today absorbs 40Z of the Puerto Rican crop (1,590 -,cric tons 

in 1975)A/. 

Tie lnhama Isiands, which, in 1952, expoi ted 18,112 kg of pigeon­

peas to tie United States, no lorge r exports but inport s regularly from 

East Africa directly or via tihe Pnited Iingdoni art tihe ato of 50,000 kg 

or more annurlliy of dried ipige r pa rlus aisuLt 1,00(0 1',, of cained peas. 

The l iniiCrn Republ ic and H iti hive both ox eriod to Wil oo 

Rico--in 1974, 284s metric ton; which cost $183,314 ($01.u(u0/kg); in 

1Q75, 5300 tons. Haiti has also siripped to the Balrnmni, but exportation 

4/ Abran-s, R. , Univ. P.R. Agric. Exp. Sta. , Personal corrunica­

tion, 1977.
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of pigeonpeas fromIHaiti is now prohibited because it raised the retail 

5 / .price excessively for the consumer 

Jamaica, in 1974, imported 110 metric tons dried pigeonpeas but
 

6 / .
 none since, and none are exported-


ORIGIN
 

The place of origin of the pigeonpea has been the subject of much
 

speculation. Alphonse de Candolle considered it native to tropical 

Africa, from Zanzibar to Guinea. Rema.ns discovered in tombs testify 

to pigeonpea culture in Egypt between 2.200 and 2,400 B.C. It is
 

assumed to have been carried by traders to India or Ceylon. Sir Joseph 

Hooker, in his Flora of Briti;h India (1872-1.897) reported it as culti­

vated up to elevations of 2,000 m in the Himalayas.
 

It was well establislhed in China and Indochina and some islands on 

the East Indies at an early date, though it was slow in reaching the 

Pacific Islands. In 1772, it was introduced into Guam via the French 

snip "Castaries.' late in the iWth century it was planted in Hawaii. 

Brown (r31)wrote in 1:35: "Of very recent introductien in the Marquesas 

where it is cultivated in a few places on Nukuhiva and Hivaoa". Oza 

(192) belieed that India was the original home of the pigeonpea before
 

it spread to the nuw world.
 

Seeds are btelieved to have traveled the slave route from Africa to 

Bermuda, tI St Indies, the Guianas and Brazil. !n time, the plant 

5/ Synne, V.A., Haiti Seed Store, Kenscoff, Haiti, Personal com­
munication, Oct. 10, 1977. 

0/ MaIrtin, E.K.H., Ministry of Agric., Kingston, Jamaica, Per­
sona l co:minin 1977.1-at ion, 




became widely d ist ributed auid more or less natural ized tliroit,hlout tihe 

Lro p ics , in some a reas beIogC an i od ispsa;ib I e food s;our-c, in others 

,

valiued mainly as a Forage or coV(tver cro), OLr rem linll];11 occasional or 

li.loi , doorva rl resource. In Me-:ico, the pig'eoIpe; is I ittle known out­

side Of Yiicatnil. I t w;as probably first brought, to FIor ida by fishermen 

and spongers from tile Bahamas who settl ed on tile Flor ida Keys and in 

Coconat (;rove and grew teie bush in their dooryards. 

BOTANY
 

The genus CajLnmus belongs to the order of Leguminosae, suborder 

Papil.ionareae. It embraces a singie species, Caj anus- ]a (L ) Millsp. 

commonly referred to as pigeoiipea (177). The pigeonpea is an erect,
 

perennial or annual , bushy shrub to 6 ai high, woody at the base, with 

somewhat ribbed, downv stems and has a vert ical taproot (penetrating to
 

1 i or Miore) and numerous rot Lets, some bearing nodules inhabited by 

n i.trogen-f ix ing bacteri a (1hizobiurin) . The leaves are pinnately 3­

fol iola t , w iI1i Iaceol ate o r'21.1 iptic eafl cts 11 to 10 cm long and 

to 3 cm wide, acute at the apex, dark-green and silky on the upper
 

surface, denely siLvery-dou'm and dotted with glands on the underside.
 

Flowers, borne ill slort ax i.llary and terminal racemes, are 1.5 to 1.8 

cm long, ye IlLoW to orange-yellow, the standard often striped or splotched 

with dark-red or purple, or ent i.rely red or purple, on the outside. Tile 

pedicles and Ci''x :are brown-velvety. Seedpod is indehiscent, green, 

maroon or dark-purple, or green blotched 'ith maroon or purple; oblong, 

to 8 cm in Length and to .1.4 cm wide, imore or less downy, obliquely 

constricted between the seeds, and terminates in a slender beak. The 

fresh hull contains an aromatic, slightly acrid juice. Seed-, 2 to 9 in 



imiber, are ne;.rly round, smooth, 4 to 8 mm. in diameter, green when
 

mmiaii re ;hell mhe are whiLe, gray or yellow, sometimes mottled
anture, 

iS piirple,-red; or are 1lighit - or dark-birowu , ent:irelv red or black or 

hlick speckled With White. They are very hard when Lture and dry, 

I e e'nL and enlarged when soaked. Weigit of 100 seeds (dry) varoies 

roi 4.5 t.o 16.4 g. Nuiber of seeds/kg ranges from 1,150 to 3,630. 

[he p igeonipea plants e:xhibits great variation in size, habit, seed 

cliarl t etr.and plotoper i od ic behav ior. 

Mat types flower when diys ar to 11 1/2 hoti s in length (128). 

Certain cultivars have flowered enaILer under a 10-hour daylength than 

under daylengths of 12-14 hurs (13). Some are insensitive to day­

.ngth aiind will flower at any tiinu of the year. Usully, flowering 

heg ins in 120C-150 davs anT ced MaturtLy in 250 das from planting date, 

ut flowering may occ" Ir .i as (0 davg and seed matu ritUy 100earlyv in 

daV ill,arl L pe. ( 

;nu tVpee and cil ivi r MamaVlie pl iced roughly in two ma1i1n divi­

s 0 Var. bicol Or D)C. (cal led alhiar in includesiti--C, Caj an India) 

prhniarIlI lIarge, long--lived, laL -naLurin; pliants bearing red-or purple­

.stained flowers ;ind hairy, pirpl i h pods with 4 to 5 seds tiUsi .v 

purple-iri CLI .d or dCark-colored. C. c:aj an var. fklavuis )C2. (called tur 

in India) include s Mostly snallcr, earlV-maturing plants, with all­

yll ,owflouwrs. and liht-groii pods l;iing onlyv 2 or 3 seeds. There 

are iiteriediate f rms and crosees which display characters of both 

ald do not fit into eitlil- division. 
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UTI I I ATI ON 

of lie lni: wideIv ed. 

IL is rich in hig-h-qiil it v proteiin (;iveratj,il, 7,', iii unripe seeds; 

viryiig f romi18 to M12 in imiatiire secd) ani, Whlie dt'tlc ilt ill Metitel­

nine, .Sit ain "''Itopliliiw,alnt isi Ieii wKen wint 

h'lhe JIiot.try iiportaine _iJ as.oiipi,,tbeLn rUCoe , 

itu tr:p antten .el thl 

ri'at' (80,1.: 20)rice, eiiilit';is). 

The ch i ci ' o e I Q',eiptCi ZIre tWO 5 lObttil ills: c:ij;lnii,pi'efL, tho 


whihl repre -5eli 58 of t he tot al " ind ei'llf;ll iill,which rlepresellets 

H8 (l3 280 taiii:i c tiii 'oi ti t tie meli ii i, cYt. ie and6,0l((t . 

Lytrosin' but i I loiw in try'i qolh'inc, il.ioo ii, ;ii. ! l,,'sflo (28k) 

Vitatmlin cuiiieli var ie vid;cLI -,:itii t lie it ri (it pi geenpea. 

Faiit ',' a,' ids ;1ire: I iiil IiiiOn 1 )6,O 1 iliiiIC F , 51 51 ; o e ic, 

6. 33" iLt .i, !; areIC-s:t uraitid Ly vic i,l . 1310. 'ii eeollp IOw i n 

,iitiii,'Lsil i nd I si unt i sug-arilui id teSt-a freeitl ,ild '; i-s, Lhe is of 

wphi:idltsc causc ivorw iu soi'hieans anld otlien' legumesc h canliu oflf-fl 

( 'a 0)­

l 


i Ititsida icdse. tnd theit' new. ii iscevereil eilzynit, ldit-l,-ai, ilt i (ltase (79). 

l'hvi jii-lilihosi, tlus (75-810>' pliv, ill) is prosnilt st l rate of 20(0 uimg 

pc'r 10(0 . 0i s'e'd 1I )i). 

'Tlit riw seeds coita in tit etlZyle it'reLtse, t s uI Le form of a­

0 ( 

tli v t lit' Puterto 

Triii dnad aiid olibaglo llus. and 

In Idiai, Mala gas Reptibl ic, lhslllitrus, Rico, 

, tie Winuiildarl ::(-thet'l'nds Alit iI I'sin llitia 

' 
I is; iliio0st. ailliildi;l i.'i:ilcl food. Iln nust Of 

(C lLirsl .'lii ,ait. it is ilot ptpul'iu with tl' lndi nl.;ori" peti' (ltt iif 

Spinis li lesiciti , but Faviored liv rtbs;hleit! of vest InmdLian or ii;in. 

lie iSo L[UtinC 

ttysilnl {,ilte ni'inpei 

1i1 Idiii i h 1)i 1eolptic,t iS t lit' se.Cconl V ililJol ilt food 


eut uit. e.cUstiimiiol has been delinlint in favor of cei'c-al.. From
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1959 to 1971, the per capita avai..iability of pulses in India fell from 

75 to 50 grams/day ;il a dec line to 3(i/day is ant c ipated by 1980. Nu­

tritional ly, this change in the pulsc/cereal ratio is undesirable and 

the government is seeking to ':orrect thi.s [rend. :.Xperiltental diets of 

72 cvre;ll prote iin:rd pul:;e protein hve buen hown to le superior to 

diets containin' eitLher li()' cereal or 10i. gel.Ce protein. 

it is rezist11d Most.lIy as dri d seed. '[le dried peas are always 

split in orlde r to rvm)ve tie leat hery steco.ilt, and thi; serves to speed 

cooking Line. It hl; little eIffct o 1 l0d valule since the seedcoat 

Ls high in fiber, low in nutrients, and haI relat ively low digestibil.-

Ky'. Splittinig and hulling is dieit illhand mills operated by the 

growers or in laiid- or power-mil s used by dealers. Generally, the 

hulled seeds, called "dhal" 'a term applied also to other dried, split 

legumies), are made into a puree eaten as a ,;ide dish with curries (143). 

In the days of sail ing ships, tie dried peas ,:ere r-2duced to a meal or 

so-called "sag'" which was in great demand for sea-fare. 

Mature, dricd, whole, unsoaked seeds need to be cooked 4 to 5 

hours. W/il l iam.son (Ilk) beI i eves the mature pigeoeea would be more 

acceptable to peoplI, in Malawi if the slightly acrid and toi, ,h seedcoat 

were always reiiioved. lIesays this can be done by parboiling and then 

poondinr with wood ashes, or by boiling with ashes; or by pouring on 

boil ing water, steepng for 5 minotes and ten skinning the seeds by 

hmnd; or by grinding the seeds and winnowing off the seedcoats (3il). 

The Acholi. trih1 of Northern Uganda Ins a daily per crllita constiiption 

of 36 g dry pigemnleis in midsummer. Tle Iiigenpea is little appr.­

ciat cd as a food by West Africans except in the former French colonies 
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of )ahomev and Lower Congo. There are marked tribal attitudes toward 

this I g',,ume. 

In Java, mature, dry seeds are soaked in water, pounded and fried, 

or are steamned and eaiten a lone or miixed with grated coconut or other 

foods. In the West Indies, gentral ly, the driLed seeds are boiled 

wit h rice or used in soup. In the north of England,LIoroaghl y and eaten 

the imported driled seeds are soaked overnight and cooked as soull/. 

Food techologists in Ild ia have found Lhat cooking t LIne and fuel 

cmnsumpt ion 'an be reduced by mechanically flaking the decuticled, dried 

pi gonpe05, then steaming the flakes for 15 Iinutes to reduce the vis­

cosiy of th, pot liquor. When the ps, this prepared, are put into 

boiling water to cook, they become Lender ill 10 to 20 minutes (78). 

Ripe seeds may he germialted as are mungbeanS to produce sprouts which 

arLe Oat ell Wheui 2 rC11 ill length. I1matuLre seeds have a much wider appeal 

tha I Im atuIre, dIried seeds , because they a ie Last ie r, tenderer, do not 

llet'd , noi in less Li me. IIowever, they are more difficultu and cook 

to shell. epoddin ,g is donie by inserting the thumbnail near the apex 

Iase, to split the pod and detachand drawing the thumb down toward the 

the SOLS. 

In J ava, the young seeds are mashed with uonon and other favorings 

and eaten raw with rice. Elsewhere, they are usually boiled, thorough 

cooking requiring 1-I/ 4 to 2 hours. tn the Island of Curacao, they are 

areoften pretend'riLed by first frying in a little oil , then they 

boiled till soft, the water is poured off, and the peas are fried with 

bacon and onion.
 

Tropical Products Institute, England, Personal communication,
7/ 

1977. 
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In Puerto Rico, the fresh ilmature seeds arc very popular and sell 

for at least twice the price of the mature, dried seeds. There, and ill 

the Bahamas, they are tradit[onally cooked with Onions, green peppers, 

garlic, tomatoes andi rice, and , in the Bahamas, the "peas and rice" is 

a dish eaten diaily by the maj or'ity of the popuilation. 

P igeonpeas are canned coinmerc ijal y in P'uert o Rio since .928 and 

in Trinidad and Tobago siince 1962. In canning factories, the immature, 

pea-fil led pods a:re steam-sca led for 91 seconds to inaCLVto the 

peroxidascs, then tie peas are mechanically shelled, processed and
 

canned in water and salt. Mature, dried peas are canned after
 

presoaking.
 

Pigeonpeas are successfully quick-frozen when midway between the
 

tender and overripe stages. As in canning, enzyme inactivation is neces­

sary to avoid undesirable changes in flavor, texture and appearance.
 

The growing plant is readily grazed by livestock. Lopped branches
 

are fed fresh or dried to cattle and horses, as are the pod husks,
 

leaves and broken seeds after threshing operations. Puerto Ricans have
 

fed the empty pods, moistened with slightly salted water, to their oxen.
 

It has been calculated that tie pod husk (or shell) represents 60% of
 

tile price paid by weight to the farmer for peas in the pod.
 

In Inidia, tile ";ecdcoat. removed in tile splitting of the peas and 

which represent 0 of the raw material., are prized as feed for dairy 

cows, as are also the ''dust" and broken seed fragmentH, but these sell 

at a higher pri-ce. Such byproductS ai-c incorporated into several com­

mercial {'attl f'e'd mix tures (M4 I). 

In Hlawaiii, the pigeonpea has beeni grown mainly as feed for domes­

tic animials--the plant for horses, mules, cattle, swine and goats, as 
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hay or milled to a meal; the seeds, flowers and buds for ducks, chi­

.n the north of England,ckens, turkeys, pigeons and rabbits (142). 


where there are many pigeon fanciers, the dried seeds are imported 
(up
 

to 100 tons annually) 	mainly as pigeon feed. 71 Chicken feeding experi­

ments in Australia showed that pieonpea seed meal fed to chickens fr.nm 

at the rate of 5-303 of total rations, producedhatching to 6 weeks, 

body weights equal or superior to those of controi birds on maize and 

soybean meal. When the rate of pjgeonpea meal was raised to 40z, body 

than those of controls, possi 1y due to aminc acid
 weights were lower 


deficLencies (3105).
 

the plant was discovered in
Around 1920, time protein value of 


of alfalfa which, of course, is rarely

Hlawaii to be about equal to that 

podded green tops produced
grown with success in the tropics. Cows fed 

an alf :;ifa diet. It w:is established that a pas­mote milk than when on 

..ould maintain 2.47 to 3.7 head of
 
ture of 3-year-old pigeonpeas 

147 to 183 kg body weight/ha/annum.cattle/ha all year, producing 

about 10,00 acres (4,047discovery, there were 

and it was declared 

Within a decade of this 

ha ) planted to pigeumpeas in the liawaiian Islands 

have yielded so consistently

that "no other leuguminous crop is known to 

year after year a.s;has the pi ,jeOm)ea"(0.I).
 

upper third of p igeonpea stands
Tline almroxime compos ition of the 

a;shay has been reported as: 70.O02 moisture, 7.11 to 11.87 crude 
cut 

7.88 N-free extract, 	 tO.727 ectide fiber, 2.64% ash,
protein, .6057 far, 

.ime . Tie Plant's protein
0.25 	phmosphoric acid, 0.90Z potas;h ,nd 0A.427 

the early stages of flowering than in the advanced 
content is hig,her in 


podding state.
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The ,di;',,nt biui L ,,rofficienct fcr the crude protein of Figeonpea 

hay dried ;t ()" C i; 7. L 808 ( li). 

IIn i( Iet.,nIt ;mitI I, , yra i I I, t r i I I comlp; Ir il ,, f ly , 1) '.gotllptea acc:tess-; ions.-; 

Lill f t, t I I i::'d, w., III .;e-t_a rt'I a;ln I ps: c% K I,,:I II ,u la, WVIr CO, (I t Id t d J~f _.WO 

A,!An pr 

ptriod hit tw plint; wer' greatlv reduced in tih .;tcoInd ,oson , part [y 

t.-,iiUz ; 01" a heiai V Ln -iO Ol tin' ScaIi' * .oClI?; I ;i_[C nII'; 

Co1)ol s . Ii!tionCI' lItIOli' 1 h", /ha ea ly-V in tlhe IArL 'int', 

':ivv t;t I.ti 1g lg S. 

Accord iu', I,,, 1ivtC., i,It -'noii iot ;i mId 1 t in Itit1 yersl'; by IA 

LiII' l'jh ( Il,) 

In lor ilh , ;t;!'Ibili,,li pl-OlU'd 55 to 30 l etriC i t n; of foddur/ha 

on Cl aI''d p intl ;in; tl[ .)I i";)n/!'l';ic but ai roused little interest 

in) c hiv'rsiA). i ;IS;llil l)l I I A t t10 r ii (, P t 'i; have been grown 1 winldbrelk 

to [Ir'lt I't toh;a,'to; A a COVr'L Crlop' ini iOhCOI I[it r) tul pl+mntit ions; ;o 

a i c IcOf ' L.e.,,a Or l ; and I - ;iupport 'or v.n ii Imi. 'TIehad t, 

1)1 n ;[iha ia"t'd) ,aI t as;',t'ic, II !; t.' lit , lut-' l.ng ';Ither woody whell 0 I(I 

i ;l'iIlltIhaL dif f icnI L .. fItL) ow i. I I ,- ,Inn fo. lgro 'r' or for 

fodder+, it L May bt. pl'ut+lod r' ,,u Ia r Iv Over a I,(,rI-iod of' 3 or +V+I-,;."i+yea Ili 

Ilw~i n i i, sol Iid 1, t1 i,,; sof p -,npoas hatve heelii mni0i, 4 5l i ned to years 

ano d Lthell 1) t~ d 1111h101 t,') itll' ,)-rk, thill' ,u ,,, 1f0r 1)int.'app I t,t-o ; ilfp. 

I[II I r h ill '\t'Anst ra I i.1 , tI t' lhi)'t'tllOIIt';i ins ; i 11t 1,0.1 grOUlw. ;.S a g 'eell 

Manure' Itl w 1 l~ p , 1+ 1)"In"Illas ill t ht-' Ila I ,g sy ltepub Ili~cO l a,It d iith ["!, 0+)l'+ ,; 

it i; .dltrn.r tI'd .,'ith 'it C. In t he pnrou ; lii LiCc li i tm.;t e of the 

Ba;hamasl, , t ko p i ton/ptea i s of-t t-11 r'ot ait ed alm iu I IV w ith1 [01ltt~; LWS SO thatl 

the [oIa f II I w I nr i ch th pocket S Of 0 r'g,; .li m i iater ial ilIwhijh the 

tomatoes re rnised. UK fall can nmounlt to 2,200 kg ,/hi dry';f iniCter 

containing; 30 kg iitrog:e ( 1). 
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as a nit rogn-restoring troi 1i" fa I 1oW land between t;i plant­

Ll-tp i g.tLtitlez IIas lb IU Cffet't ) yi,, Lng a Mtoire favO o VIleUS sob eqient ld 

Of t o t i Iiii maI [iut does ssr oi-I ,tl d huItsh Ilowevertl-n,. L taLnl i t 

tr iaIs i n Sl,It r 'liedCes iiI Il:aVC slh0WI t ha t 1: i Ze V ii I( is p"re It U; 

altet velvet atn. t hiat af'ter p iI;t'enpe ; tnld,ill Ind ia. ctot t l g ive ; 

hi-gher yields of seed rott with peanut (gr dt hai withafter iou an) 

e n l a
IPW p (") ). 

When ,ronv. ,a a windbruak, the jtig-ttpMea shoti I (th p I atted 3 i 

fritll the tniearest crop row to avoid root CoiQ Litnin ;nd tI lowers are 

tucked perito.Iin Lly in order to induce detse leafy ,rowtlI. In Aus­

tra li a, it is bv itg used to reveCleat cit, Lte-tIlincd ,t.'eas on red 

lateri It ic S0A I. 

Ildia n le tbredrsin L.053 reporttld a sponltanneou; mutant f 'ot the13 

gener;t tell of ,1 hybrid with t ret:c pareints . a>,'' t . aI .. p t-rate 

and vi owed an:po(tentLail' tsefltil on; at ground cover (II). 

it the "tItag"asy igKtt.p i C, lie pi 'eOIpea lt' bteen growt for -earling 

Alali , loCavesa Spec lilI i;iI or u -1, Ctr_1; which feeds oi tiet and
 

forIlls i1. ; CotLCt1s atiltl' ttt It s f ss pIIaCe d wi thin11 the butshes for 

. Assatil
litt ipr I ;t. Tilel ant w:at; r'.,'.zin ilt tot tern letngal and its a 

the I i 19th C l thost fLor ic' insertcL tithe be., jail ito o t l t IL t'ltL'V i is 

Cultivated for lirpOse part.i lnti ;itin 'n attilts ill 0e ihailanI the 

Ilsellt time. If pritned to prevett Ilowering, the plaits can be ma Ln­

tailled as lic hostsl- for sever'al Veal's. 

The dlri ed Atcuis ol the lushets trtdtluce fire by ftiction and have 

served as lttt'hiL. Tlhy ir utsed for fueO in Inlia and those of tite 

;i: e tit il ized inilaki.l gunpwdr.largest s itinud ol chiarcol whictl is 


In Hlawa ii, tLhe chalrrotal was found good fo, poultry, 'ctmparing,
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favorably in this respect with willow charcoal." Thin, straight 

branches have been made into baskets, thatching for roofs, wicker 

lining for wells and wattling of carts. Wherever other materials are 

available for these purroses, it wold be wiser to chop the pigeonpea 

stums and incorporaLe thO;M into the soil for field nrichment. Today, 

mechanical chopper; of various capacities are available. 

Wherever the pi ,,e0opj.,a is groswn, valinus parts of tile plant as 

well a.s the pods and seeds have sundry uses ill folk medicine. Poten­

tiaL therapeutic value i l indicated in tlh res0 rt ofoh tb'ioclemists at 

t.e Univer;it' of .Kerala. I, protein fraction from dritd, powdered 

pigeonpas , admnllst ered to rats on a1 Igi;,ih clu;) eol diet, lowered 

the tota I lld free chol esterol, phospholipids and triglycerides levels 

in the se;;rum, liver and aorta (M). 

Illel'te have en confliring report s on the pig onpea as bee 

forage. Krau;s ,''') wrote in 1932 in lawaii: "Bees frequent the 

profuselv flowerinilg plants in great numbers whlenovelr the weather is 

lavorable." lit' as:mled they were gath'rinr nectar, for he added: 

'"Iho'l i't'Onpt'a IlOw.'I I Ia sOtllCt' 01 hOleV." iowever, Ordetx Ros, 

who ll;' ill extensive s;t' dy Of 1)(2' plant ill; altil AIIICri-Ia, reported 

th:t tih'flower's conltai litt e ll';iIr alnd are visited ' feu honey­

been (M;). Slal'r l Sinl;h, (-'A ) ill evallatill' the pigonlpt'A and 

Otht' iaIdI o l beet' pl';t 11'.1)52,a s Ittes: '"lhese pllSys are 

v'owI ill ever India ill ,ilv I 1l'gl t , ,I, but been visit them occa­

sionally" to col-let pollen. These' plalits cannot he dClemled ripi." 
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CULTIVAR SELECTION 

India: The Imperial. Economic Botanist in Pusa, India, surveyed 

the types of pigeonpea in thAt countrv in 1928-29 and collected 107 dis­

tinct strains. In 1913, 86 'ypcs were col Iected throughout India. 

The following genotypes and Uivars have been reperted, from 

india, as having certain characters of interest: IG-37, RG-72 (A.P.), 

SA-1 (T.N.), Vijapur 49, T-15-15 (Gujarat), Thogari-2 (Mysore), B-7 

(West Bengal), N-84 and N-148 (Maharashtra), Sf-i and I'M-I (A.P.). They 

are among those wli selec­hch were developed either through single plant 

tion fr om I ocal populat ions or Lhroug;h hvbr idizat ion programs. 

NP(14k)15, C-11, F-18 and F-52 were the resut of el forts to breed 

for wilt res i stance and all ,show 80: re istanLce to the disease in 

var ots rac,; osnl oi the coonlFL ry. 

.5-'3 ani(l,-00 are resistant to s;em r't and wilt diseases, respec­

tively, and arc bein et;din brciiding (128). Chaffa, C-235, G-130, 

11-2(8, c;S-1, B1GS-2 and G-62-404, have exhibited will and blight resist­

ance and, give high yields. 

Type 1, reported in 1961, is a pigeonpea of spreading habit, ma­

turin,; its crop in 145 to 15) days, with a high yield of large seeds. 

Type 7 ha!; been recoimmcnded for high yield of seed. Type 17 is not 

remarkable for high yield but for wi Ii resistance ;i,! good cooking 

(1il I y. 'ype 21 , Mat Iriu',; 'ds iii I 1 5-1) days, surpassed Type I in 

number o f secda/pod (I. I ),,a;nw I I as i in k in,, qua I i ty and f Iavor. 

Mean I0)-sed we,,ight is i. 71 .; Type 105, is wilt -rA stant , of good 

cooking111.u1 ity,'and a better yielder than Type 17. STI, 512, and Sf3, 

earl ier select ions, glrcasistance Wilt and exceptional lyshowed high to 

higi yield. No. 1141 was noted for its .short-season crop and good 

yield under irr i)it ion (14). 

http:cooking111.u1
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[pas 120, a :arittat recognized in ttar Pradsh in 1969 was tested 

:nd foul t.' miture in 10) to 1[42 days, witi a mean of 120, and has 

,ood ai'olOilili ojl t is. 'Dold is eqilal to that of [-2 I and ['usa Ageti 

(MI)). Avt'-renh 1im'ii " seels/)iid is 4.1;I (0()-S'Ctd WLU ,IIt,6.24 g. 

(1 l "rtol inn , improved vIriut i I' (120 days Lo-M;iU 	 Ae Piriaihalt 

mt iturity'; 3.0(s cd!;/pod; 100 ';o ,d ei;,ht ,. g.,,); 'ant A-2 ( t rin, in 

IL I d ;; 3. 7 !;L,(,I;/IId; ! ) -:;t WI i i t , t .',); LI' A- 3A 	t (Iia L 1 i 1n, in 

IN/ dow;; 3.6 ot.eIs/pod; [O-seti wsil P. I i I r I y st's sant to 
will (M . 

'i.V ,Il , P10(1, and evialu atvari('t i'-- PICI') , K',A '71--wore ited 

W' inwhi Ar i,'lt~ii l (t I 1.,'', PAoo', India. Setds were plant ed on 

.l !P). 1 )W. and .line 1(, I POP. I):.'sL) o werino, ra n,,d from 71 to 

,I:i' t h i'firat to year.72 	 , 'o ; from 101 32 dav.ys t!' Si,:OId l'ho 

w V,~i period ,:I.-tended h1-69 da's in I1P90 and 69-95 in 196). Pods 

,,i ,d f 11 A ip in 18-22 do's dnI :atured in 4/i-54) di's after pollina­

tikm. M K , .harqon-:, PC-, hoardaniii NulaPt ar M ed itm-lurat ion 

vAor i0t it's; pl aIuLUd in ea:i , hini t l-ort' :le moiioons (253). 

,v' str,I iIIs0f ''Lonpi, ,[v-I, 	 lly-3A, lly-3"t 'IL,-;, I1-2, Ify-3P, 

(I:P- 7 111))and 10-4 wr.i studid d t Indian Roesearch, i tlie Apricultural 

In,;t it it' ( [AlI), Re:; ionol P S,'Itat ion, Ilvderabad.(.'ar,'h Payend rdapr, 

l[v-iA, [[11:[-I iAnd ll[v-C r: ;istA'r inc ; of ect nomic wortLh isolated froil 

. ;iil ,3a. es:;S ioim, 2817. '.-& Anid Ht'-Il1differ only in seed color. 

liv-3C i;; rianipc-i'l f[losers antd io c hisa I i,.uliin ; !ly-3A mnd lly-313 

hlAv Vt' o lof.' ers a r Iel 'akinl; V0 bha l b rantching,,.[ o 

''i:;.iA t i , i i-e at ivYi . short -duration st rain (15)-160 days to 

mator ity) w.ith a man IO-eOd we igIlt of 8.91 pg, LouLhor w i th 'T-21, 

TI , I .dAnIl-lIy-3(C, wire ul izi;ed in no nrali and off-suason planting 

trial it the Iiternat mnmal Crops Rusearch Institotu for the Semi-arid 
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TropNics (ICRISAT), llyderalbd, in 1974. Thu yiel d of Pusa Ageti was 

1,069 kg /ha ; of T-21, 1,186 kg /ha dry seed. 

Gwalior-3 (tall, spreading) and NP-h') (medium height, compact) 

Were Cr'SoSSCtd a t tIeL Re'',Ot I AI' C tII IIrI I ROSe rlIC I titI l ute, (;wai o r, 

and, in 1970,, it6oi of this cross were plai­

ted for studies of high yield factors (219). 

FViwe ,Onot yp U:Ot;L il tile ofc LWe t0 t t Co inlibatO e sutluner 1973. 

S41 Showed tLt, hi ilest pod st , fol owed by S31 , S19, CO- (#1141) 

and CO-2. IIlies,11.t 'i(ld aCiV by followedsO ed was ieyed CO-1, by S19, 

S31, S42 and S41 (221). 

(I-I , an annual type Miatt ring in 4-1/2 months, extensively cult i­

vtited in laIunil Nadtd, iais copper-colored seeds. SAI, also in annual 

much cultivatodd in la',il Naii l, matures in 6-1/2 months, has mace-

Colorol'', seed!s:. itese two annul.s have heencompa red witht thr,'e populaIr 

iurL .ials--M 8 37, PI.363, and 'I. having flesh-colored seeds. 

The IllnualIs !;malll .Gr 'd:, in (20.9-21.4hav, el- ale richer protein vs. 

i8.l)-.i8.i) and cook in loss t ie (25.1-26.4 vs. 33.4-38.) minutes, 

223) . S.I proved more ,atisfactory illcooking than 9 introduced cul-­

t ivars ,omparuld with iL in tests in Madiiras (L4). 

At l'uinjab Civerts;i y, 220 1 ines of p igeoIpea have been analyzed 

for prot e in cottent --1118 (yoel low-brawn seeds) and "4784 (brow n seeds) 

are high in prOt 0inl, 23.6 and 2,.5 5', respectively. 1113 (dark-brown 

seeds) and 11384 (white seeds) are low in protein, 18.3 and 17.5Z, 

respect ively.
 

S croein, , of 2,084 access-ions (strains of pigeonpen, !Atylosia 

spp., and Aty1,asia. X _Cajanus hybrids) revealed ICP-3783, -6986, -6997, 

-7035 and Hly-C to he immune to sterility mosaic disease (182). 
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in general, the large-seeded, light-colored strains of the Central 

region are popularly regarded as having the finest quality and "aroma" 

and sell for the highest prices in India. 

Malaysia: In 1975, 21 cult ivars were evaluated at the RRIM Exper­

inent Station, Sungei Bulohi. [Me tallUest, SS9, reached a height of 

227 cm. Cultivar 6A7 grew tall and bushy. A dwarf variety, SS4, 

attained only 75 cm (25). 

Australia: In 1969, 95 lines--lO Aust-,olian, 63 Indian, and 22 

from 9 uthr countrios--were classified according to 31 attributes. 

They were ultimately sorted into 15 groups. Especially noteworthy 

among the lines individually evaluated was UQ50 which gave the highest 

yield (7,600 kg oven-dried seeds/ha). It is tender-seeded aed, be­

cause of its lar[;e pods is considered the best for manual picking. 

IUQ34, UQ6t1', and UQ S, were rated as desirable, with a high yield of 

tender seeds but relatively small pods. lard-seeded, high-yielding 

types included UQ1 2 and UQI9. UQ56, also hard-seeded, had the largest 

seeds but a low yield. UQ59 was the only type attacked by "littleleaf" 

disease (10). 

Between September 1970 and March 1972, at the University Farm, 

Redland Bay, a coastal subtropical area of southeastern Queensland, 

pl,nt ings. QI and UQ38, bothfour genotypes were set out in test 

sho rt-day, Ite-mttat ur inu; I ines , sown diirilg early and mid-season, 

exhi b ii ed intlens ive pod r ipen ing and maximm seed yield/harvest. 

Uui39, less photeoperiodii , nearly day-iiutra1, and UQ37, inter­

mediate in sensitivity, both early-maturing, were charactorized by 

prolonged growth period, a succession of flowers and pods extending 
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the harvest season, and were judged unsuitable for mechaniced or, ;eed 

production (11). 

In 1973-74, five seLections were chosen for evaluation in south­

eastern Queensl and--UQI L, early mat ur ing UQ18, early maturing, UQ34, 

late maturing; U150 (from the West Indies), short-day, midseason; 

UQ68, late-maturing. Results were disappointing because of unfavorable 

weather conditions and trials of these types were repeated in 1974-75 

(30). UiQ50 bears pods in the upper 30 cm of the canopy and is, there­

fore, well suited for mechanized harvest ing, but has the disadvantage 

of a long growing season (LO days to flowering), maturing in wint: 

when yield is lowered by drought. Interest is now centering on a 1976 

accession, ICP-7179, %,hichflowers in 60 to 65 days. 

Uganda: In 1968, workers at the 'Makerere University Farm made 

test plantings of seeds collected in varios parts of the country. In 

1969, the World Col lec [Lin ,, ij _ui; kt(,n;i;t in; t 5,000( strains) 

was acquired from India and subsequ ivnt 538 :strains were added from 

other parts of East Africa, Sotth Awiear t c|d n Plerto Rice. Breeding 

and agronomic Studies include rossinlu, evaluat ion and testing of 718 

elite lines. Some promising lines mature in 125-139 days and can be 

double-cropped. T~eir yield potential rang;es from 889 to 1,228 kg /ha 

dry seed. Aong those tested -e I (Civei), of 'ganda, UC984, UC2288, 

UC3035, of Inldia, and UCI6, from 'he Phil ippine, with secondary 

branches nearly as long as the main stu and few tertiary brancles-­

classed as "spray types"--and UC 5J9 and UC1377, from India, classed as 

"bush types." The dwarf UCll, used in outcrossing trials, flowers 

very early and exhibited Up to 82 cross pollination (134). 
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N .,uria: The inLternal onal lui-titute of Tropical Agriclture 

(lilTA), has :cciet.td cult ivars from elite stocks i(lent i f:ied or devel­

oped in their lrtedIng pro,;tam. The fol lowing, derived from adlvanced 

I iies and M 01 ns d iof trerefo parent alseregLit in stocks recomjliit "rm fut 

alrc adapted vL a wide range of C illIaLic c0_oditi.ons, haVw deepsour.es, 

tap:'00oit, anld ;' !relist lt to drought and heat:; fairly insensitive to 

da'ylligth lutWeci JLtitudes _0 North anid 10' Nolith; flowering in 65 

to 9(0days after plining: 31-8104; 3D-8111; 31)-8125; 31)-8126; 31)-8127; 

"D-8129. 'Tlhese lines have been wi¢dely disjot!r buted in both hemlispl:eres 

for I b cbiope r't ors (27). 

Trinidad ind Tobago: !n 1937, dwar., smloil-seeded, early-fruiting 

typv. were introdiced into T-inidad and Tl.bago from lusa , rindia, espe­

ci/lly for making dhal (sp it, hulled seeds). Local selections made 

in lrinidad were named SL. Augustine, Tobago anild asiba. The last two, 

still n11IiIir wit h smallI farmer!;, arc tall , indetell nate, dayielgth 

sens it ive, IaiLe--MatLuring , large-seeded cult ivars. lasiKs has a thick­

walled pod i to pod borers, and generally produces 7 to 9with restisLance 

Tobigo sCedS are Soft.-co;ited and ''swetC" in the green stage. 

CCI2il, GI25/2, G154/1, are the most planted of late releases. They 

shortare scmi-dwairt , dlterminatev, daylvength sensitive; haiv relatively 

croppin,,, sea oi; art suitable for pl ting inl Decemiber a.s row crops (36) 

(,154/13, ini ,Lst plot;, Ias ,'yielided 8,970 to 14,570 kg /ha green 

pids . (01/59 ;r-Cidii 1. ... dd_, with 6-7 seed /pod, has yielded 8,970 

two dwarf types--U.W.1.kg 'ha.Now reoue ned as "ideal vari etleo" are 


Code 1, and Chigiiarumas Pearl. The 1latLer is a sel.ection from U.W.T.
 

http:cciet.td
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Code 1 made jointly by the Miist ry of \gric,,lture ;nd the (erman 

overnment Project at hlUqllwlnlr;l. ( 7). 

fTrinidad i)warf 5 W. s S.pP iod by the Universitv of the l.est 

Indies fto Rhi::ohiuu t iaIs0 at the oth tatnted l:.:perintent Station in 

Eogland (6). 

Puerto Rico: In Puerto Rico, Amrtarillo, a sihort, iodetermlitoate 

cult iVar, planted in -jr intg. produ, S, it; Crop f'i :nveitherr to April. 

Kaki (CaqlUi), the most ptopular c, Ilivar bear; moreteavily but for 

mainly 3 months begt inning tile middle ol l)ecaibelr. Of ten a seenoid crop 

in borll, beginning in lli d-o rllilryv (32). Ilihi pl;Mlt AlVeragles 264 vim 

in heigiht; rlqtlilres 1I40 d;tv> to lower. '1it pod varI is- fioit brown to 

kaki in color; t-he seeds; Ire Iarge and cl ar .reen. Yield in 1162, at 

a ,,iaci1" (.61 :. 2.4!4 , 01a; 8,1i) /ha pods. Kak i hast Ili li:, preel 

pr Ir oitd bust ill it Pall o, Braizil, I tnli ptlint id iin Jan1uary' and halr-

Ve ;tid ill ,Ju Iy ( 1 5 ). 

,-ISranIt epilo has1; a It tt I d pod, large, clear gntwill seeis arnd a 

ItI l I iel of 3, 3) . /11; lot i e , indetermlinate, plan­/ia. et:-treilel y 

ted iniJlantlr, bears a i ight crop in mid-yrur and aother in 

ovwibelr / . 

Ilorido is a long-jtludei type hatving, 7 to 8 seeds per pod but the 

seed. are smlll 1 Iuld tit he'tUCl re VitIld bi oei ,,ht is low. 

Va illiliL-gro, Ill ililti lla, type .. ith purple flowers and dark­

brow l pod -;, i grown onl i t hol,-,n, rdell !'. . 

21-luts;hy i; an tar ielal t tiurilg, (1 ,)l il'e. 75-81I days to flower), 

sunill ,Iwarf' type . which ;alppears' to he! daylun:th ins ensitive. 

AI:tuloli Uiallied inde0te 'lteiLate types being tested in Puerto Rico 

11re 
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Line 7, which is 264 cm tall; requires 134 days to flower. 

Line 12, 273 cm tall; requires 134 days to flower.
 

Line 142A, !82 cm tall; requires 153 days to flower.
 

Line 69-KT-I, 270 cm till; requires 135 days to flower.
 

Line 69-KT-2, 261 cm tall; requires 140 days to flower. 

Line 69-KT-6, 264 cm tall; requires 139 days to flower. 

Line 69-52 294 cm tall; requires 155 days to flower. 

Line 69-0i, 246 cm tall; requires 139 days to flower. 

Line 60-58-1, 276 cm tall; requires 139 days to flower. 

Line (,9-58-2, 270 cm tall; requires 159 dayb co flower. 

line 82-A, 300 cm tall; requires 139 days to flower. 

Among determinate, semi-dwarf types being tested are: 

16A, which requires 77-89 days to flower. 

21-B, which requires 83-92 days to flower. 

Two other unnamed lines are: 8AB and 8AB-7 (2). 

Guadeloupe: Evaluation oi 200 accessions has focused attention 

on the following cult ivars as having characteristizs that hold promise 

for pigecn pea advancement under local conditions: 

Go'-ave-2 (early and determinate); Kaki; Marie-Galante; Grands­

Fonds-4--all relativel,' tall, erect, with short-cropping period, how­

ever, Grands-Fords-4 is handicapped by simnal pods and seeds. 

Cl 5'43 is a dwarf type, determinate, and early maturing. 

56.57.2A (indeterminate2), (C 12/2, and Bagatelle are daylength 

insensitive and all three, especially Bagatelle, are of especial 

they do well on humid volcanic, acid ferrasols,interest because 

as welI as on dry limestone soils. Unfortunately, Bagatelle has 

small pods and small seeds. 

http:56.57.2A
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Mounien is a semi-dwarf, more or less determinate in habit and 

having satisfactory characters except for small size of pods and seeds. 

La Sieva is semi-dwarf, indeterminate, late-maturing; produces 

high yields under favorable conditions but is intolerant to acid 

ferrasols. 

Rejects include Juliette and Crosse-Montagne because they are too 

indeterminate and not suitable for efficient methods of harvesting. 

Vernou was rejected because of small seed size; and Retraite-2 

because of very flat pod6 and high susceptibilicy to insect attack 

(76). 

Jamaica: Jamaican farmers grow indeterminate types which produce 

pods over a fairly long season, thus suiting the needs of the home 

consumer and the local markets.6/ 

Venezuela: Pa:ameilo, a cultivar selected and released in 1972 by 

the Fauitad de Agronoma de la Universidad Central de Venezuela, is 

of relatively short height, fairly uniform maturity of crop, short 

producing season and of good shipping quality. Tests have shown it 

sitable for canning (230). 

North Carolina and Florida: A strain from Pakistan (P.1.21906u) 

was tried out at the University of North Carolina in 1966 and 1967 (rs 

green manure and source of chickfeed), given the name Norman, and some 

seed sent to the University of Florida. The Norman strain, because of 

its satisfactory performance, was briefly publicized in 1968 as "a new 

agronomic crop for Florida". in comparison with 39 other accessions 

evalnated at Cainesvil le, Norman gave the highest seed yield. Seed 

count averages 2,637/kg (139). At present, the University of Florida 

is making selections from 100 accessio ns from India. Dr. Fike, of 
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North Carolina State University at Raleigh, has acquirqd a new stock 

of Norman seed from a planting which he arranged to be made in Africa. 

Hawaii: A breediog Program wa.2 started at the University of 

Ilawaii. in 1919-20. over .100 named cul.tivars were intlradncedI from 

India, The PhilJipp.ines, I'uerto Rico am Florida, and, by 1932, 500 

hybridq were under trial. A chance hybrid, New Era Strain ), small­

seeded :ind prol ific, was viewed as hold ing ie greatest promise and 

200 types of tiis strain were being tested. New Era was inbred for 

20 generations, then distributed to growers and soon was ex:tensively 

cultivated. Con,.erah!e effort was devoted to the introduction and 

t.rial of early-maturing types from northern India which might succeed 

in ferti le upland ranchlands where a pasture legume was needed. New 

Era Strain ., stroi gly erect, with deep taproot, was crossed with a 

small-secded Indian variety, resu.ting in Strain Z wtiLh many seeds/pod 

and haif as mai, pods as leave.; (14). in 1.929, interest shifted to 

anotler forage legune, koa iaole (lead tree, ipil-ipil), and today 

the p gvoupea is seldom planted in lawaii except by people who raise 

goats. 

G'IL PLASM [NVI.N'TORY 

The Food and Agriculture Organization (FAO) of the United Nations 

is preparing a basic program for storing and retrieving pigeonpea germ­

plasm data, usin; the TAXI system. First, accessions must be ade­

quately des ribed. duplicate.- el iminited and a feasible classification 

system developed. 

The Internat ional Crops Research Institute for the Semiarid Tro­

pics, Hlyderabad, India, has listed 28 qualitative and quantitative 

chliaracters for evaluation of acce;sions to determine yield potentials: 
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1. Days to flower 20. Reaction to major pests and
 
2. Maturity group diseases (flower duration,
 
3. Flower color escape and resistance)
 
4. Plant height 21. Protein content and 
5. Plant width amino acid pattern. 
6. Growth habit 22. Other biochemical rela­
7. Number of primary branches tionships. 
8. Number of secondary branches 23. Tolerance to drought, 
9. Number of pods/plant water-logging and alka­

10. Pod size linity 
11. Pod color 24. Response to high fertility 
12. Number of seeds/pod and irrigation
 
13. 100-seed weight 25. Plant Architecture and leaf 

14. Seed color angle, leaf size and number 
15. Testa structure 26. Seedling vigor 

6. Seed form 27. Nodulation capacity 
1.7. Cotyledon color 28. Male sterility 
18. Seed yield/plant 
,19. Straw yi.eld/plant 

Other quaI ity considerat ions must include nutritional value, diges­

tibil ity of protein, and cooking quality, factors which may differ 

greatly with variety. 

INDUCED MUTATIONS
 

Seeds of cultivar CO-1 have been subjected to 0-26 K rad gamma 

radiation and 0-80 m EMS (ethyl methanesulphonate) . Camma radiation 

produced more viable mutations, more early-maturing and high--yielding 

'utants. Both treatments resulted in dwarfing of plant, reduction in 

branching, number of pods per plant and pollen fertility (128). 

At Jabalpur, India, diploid and colchicine-induced tetraploid seeds 

were exposed to various levels of gamma irradiation--0, 14, 20, 30, 40 

and 60 K rad in a 60 CO source. In diploids, germination survival, seed­

ling height and number of leaves were reduced with increased irradia­

tion doses. Iii tetraploids, the initial dose of 15 K rad increased 

germination, seedling height and number of leaves, but higher doses 

caused decreases (2(2). 
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In Puerto Rico, cultivar Kaki was subjected to irradiation with 

gamnma rays and neutrons. The X generation showed much variability in 

plant height and period of maturity (14). Sixteen of the radiation­

produced Lines (143, 163, 166, 344, 346, 425, 426, 432, 456, 462, 526, 

536, 611, 616, 643 and 664) were compared over a three-year period with 

four established cultivars in plantings at two locations. Mutation 

#346 gave the highest yield at both sites. Performance of all others 

varied considerably (5). 

The early-maturing 2B-Bushy, a short type, has been treated with 

gamma rays in a program intended to develop truly dwarf types (lcss 

than 60 cm tall) which are daylength insensitive (2). 

FACTORS AFFECT ING PROIDUCT ION OF P I;EONPEAS
 

Climat ic Factors
 

The range for growth of the pigeonpea lies between latitudes 

300 N and 30' S, at low elevations. It is sensitive to frost, re­

quiring a temperature regime of 20" to 40' C during its life cycle. 

In Central Florida, plants have been undamaged by brief periods of 

-2.2' C , have been defoliat'd by -3.3" C , and killed to the ground 

by -4.4" C (280). Ten hours of temperatures between -2.70 C and 

-1.1' C killed plants outright in ,Iauuar' 1977. 

Pigeonpeas are cultivated in both moist and dry subtropical and 

tropical reg ions, the former favoring vegetative growth, the latter 

higher seed production. The plant thrives in regions with annual 

rainfall as low as 500-b10 "n. In India, pigeonpea culture is suc­

('essful over a precipitation range of 500 to 1,500 rmn/year (258). 
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in Venezuela, thisa crop is grown from sea IeVl I up to an eevat ion 

of 3,000 im; in Java, 2,000 mn ; in JIama ica, Up to .1,100 im. Best 

growth is achieved illIlaWaii betlween 30 and 4t57 m. Plants tested at 

elevations between 1,067 and 1,524 n failed to set fruit in lawaii 

( 142). 

Soils
 

The pigeonpea is noted for greater soil adaptability than other
 

SegumNes. lie plant prefers well-drained, deep, sandy loan However,
 

1
it does we l in shallow, inferior, margin& sall and in a wide range of 

soil types in India ranging from light, shallow red soils to heavy, 

black clay no 1s, ltt more nodulesoe I. ori and eMa in : 0 tCive and the plant 

takes up more N in the lighter red nails t-mn in the black soil. In 

gave far hitgher seed yield 	"n CununurraQuecisland, cultivar Cl'I-1301 

cla!y thm on irdlld (;Ckatoo Sal (14). 

The plant can endure soil salinity of 0.0005 g NaC1/g but not 

more thaii 0.0)010 ,, (I . 

phi: The ii geonpea seems well adapted to a soil pHlas low as 5 

and ai hii,h an 8 ( 148). It appears to thrive best in neutral. or alka-

I inQ soil lot produces fairly well in sllightly acid condi.tions (145). 

.Io level.s: '.Io ina essential to , fixation. In Mo-def icient soils, 

many smaIl I iodules develop bit ire relat ivel,' ineffect ive; when Me is 

flwer, larger and more effiiiellt. Ill pot culture,a,!dcd, nodules are 

Indian invest iqators observed the beiief icial Iffect Of No at 1.25 and 

accnmu­2.5 	 p/11 oii eloiig.i ion of pieionpea root!; and shoots, dry matter 

leveIs. Th e highest MO treatiiients ,maximizedlation and free amino acid 

accaMotlat ions of arginine, glychne, serine, asparagine, histid inc, and 
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lysine, but decreased B-alanine in the shoots by the 41st day after 

germination (213). 

Other nutrients: P is a critical factor in pigeonpea nutrition. 

[n the Eastern Province of Kenya, in a trial of a locally developed 

composite cultivar, on sandy loam, soed yield increased in proportion 

to P application (0 kg , 45 kg , and 90 kg /ha ) (184). 

In fertilizer experiments at New D)elhi with cultivar T-21 under 

rainfed conditions in a sandy loam of low fertility, grain and dry 

matter yields increased progressively with applicationsof 33, 67 and 

100 kg P205/ha , and were comparable with applications of manure at 

levels of 15, 30 and 45 tons/ha. With all costs of production taken 

into consideration, the potential net profit to the faner also rose 

in proportion to the rate of P205 applied. Smaller profit increases 

would be realized from manured crops because manure is more costly in 

India (57). 

Yields in cultivar SAl have been increased by 13.5% by applying 

22.4 kg nons of compost/ha on red soil low in N, P and K (296).P2 0 5 

Soil deficiencies in N, P and Fe have little effect on nodulation 

and fixation of N, but deficiencies in P, Ca and Mg have depressed 

nodulation and plant growth isi nificantly (:_15). 

In a two-year, sandy-loam field experiment at the Indian Agricul­

tural Research Institute (IAR'), application of ' at rates of 50-100 

kg /ha increased the crude protein content of pigeonpea seeds, er'pe­

cially those harvested from the inoc,:atud strains AS-3 and 'T'-21. 

Strains AS-5 and '04785 showed lesser gains. Highest P1treatments 

were beneficial in increoasing protein content and N uptake only in 

the first year (270,95). 
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S has been found essential to the nodulation of legumes. In pot
 

culture, S at 100 p/m in combination with low levels of N, P, K has
 

significantly increased the methionine content and dry weight of pigeon­

pea plants and the number and dry weight of root nodules. Without S, 

applications of N, P and K had no effect on methionine content. Methio­

nine content was not further improved by raising S application to 200 

p/m (188). 

Zn deficiency is common in pigeonpeas in India and can be correc­

ted by soil application of 2 to 4 p/m Zn or foliar spray of 0.5%zinc 

sulfate with 0.25,' lime (251). 

Cu is essential to N fixation. In studies with other legumes, it 

has been found that when this element is lacking or seriously deficient, 

there will be less N fixed in the presence of effective strains of 

Rhizobium. It is also known that a suitable increase in Cu level will 

offset the inhibitory effcct of more than the recommended minimum of 

applied N on the N-fixing activity of rhizobia. 

Plant Factors 

Not only are most cultivars oF pigeonpea extremely photoperiodic, 

but the plant if; also highly sensitive to variations in light through­

out the day. Leaves on the outer branches of t'ie plant constantly 

change position in relation to the st: at sunrise their upper sur­

faces are at right angles to the ra s of the sun; later in the day, 

parallel.; in the late afternoon, they open out to be again at right 

angles to the sun; at sunset, they assume an upright "sleep" position. 

Leaves of plants und r water stress or waterlogged also tend to main­

tain an upright position. Shaded leaves or all leaves on a heavily 

overcast day are more or less horizontal. After a rain, the leaves 
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will remain horizontal even in sunlight and the petioles and leaflets
 

may point downward rather than upward (IN>1).
 

The pigeonpea grows and yields poorly under shaded conditions. 

After the plant reaches a hei ght of 0.6 to 0.9 m , many of the shaded 

lower leaves and branches fall off. The leaf drop may amount to over 

2 metric tons/ha , containing over 30 kg N. 

Though tie pigeonpea flowers profusely, many buds drop and tile 

majority of developed flowers also fall. Of the young pods which 

develop from the 10-20Z remaining flowers, many abort and fall. Lower 

and middle branches (older) bear more pods than upper (younger) branches 

The lower part of a branch flowers before the upper part. A higher 

proport ion of the more basal flowers form pods (IN(). Flower production 

and pod set are at tile maximnum during tie first three weeks of the 

flowering phase (2.'u) 

Pods developing from the earlir-formed flowers tend to inhibit 

development of podsa from later flowers. Removal of earlier-formed 

flowers leads to an increase in pod-setting from late flowers which 

would otherwise have dropped off. The pigeonpea plant has the ability 

to coltie e to produce flowers and pods if earl ier crops are damaged 

or lost , providing favorable rains occur (I/.;). 

Manual defoliation up to 50X in plants under stress has had little 

or no effect on pod production (S ), but under normal growing condi­

tions 67' defol iition has resct ted in 5T, redaction in yield. Total 

defoliation .Mtill allows the pl1ant to produce 20Z. of its normal crop,
 

of normil seed size and normal number of seeds per pod (179,180).
 

In several countries, select: ion and cross-breed ing experinents
 

are being conducted with a view to improving the characters of the
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plant for field eficiency, favorable timiag and uniform ripening of
 

crop, seed quality and disease resistance.
 

Natural crossing was investigated in Puerto Rico and averaged
 

5.8% in a population of 5,328 plants (I). Average cross-pollination
 

between rows ranges from 3-28% (:24). To avoid cross-pollination where
 

Taeniothrips distal is is the main pollinating agent, a distance of 5.5 

m is recounended between plots. If bees are common in the area, dis­

tine between plots must be increased considerably--186 to 360 m alley
 

has been suggested (14). Where this space is not available and yet
 

maintenance of seed purity is desired, it is proposed that, where plots
 

adjoin, no harvesting of seeds should occur across a 9 m width of rows
 

on the "contact" side of each plot (18), or the fLowerbuds must be
 

covered with fine-textured nylon bags or other suitable material (i).
 

Floral biology is being studied at the Ranchi Agricultural College, 

Bihar. Pollen grains were found to remain viable 42 hrs. at 25.280 C 

and relative hunidity of 50.60%, and for ]1 days when refrigerated at 

10.55" C and 37.5% relative humidity (205). At Coimbatore, it appears
 

that the optimum hours for cross-pollination are from 10 AM to noon
 

(299). 

ICRI SAT has made a special search for types showing male steril­

ity or heterostyly for use in outcrossing. Five types have been 

selected for distribution Lo breeders (225). 

The ideal plant height for easy manual harvesting is between 1.2 

and 1.8 m. Because of the high labor factor, the majority of growers 

prefer a high-yielding plant producing one main crop to be completely 

harvested over an 8-week period. 
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Joshi ( 131 ) maintains that the "Number of branches and number of 

pods per plant are the main yield components and should he viewed as 

selection criteria in this crop." Singh and Hall (t268) declare that 

"clusters per plant is the most important yield component." Reddy et 

al (226) have recently determined that pod numbers and seed size have 

the greatest effa ct on yield. Wakankar and Yadav (04) reported that 

a high number of pods had the most direct affect on yield, followed by 

number of secondary branches and seeds per pod. 

A study of inheritance fOctors at the University of Puerto Rico 

showed that plant height, flowering date and seed weight have high 

heritable values in contrast to numher of seeds/pod and number of 

pods/plant (174). 

Tal plant habit was found dominant over dwarfness in studies of
 

123 hybrids between strain Cl and radiation-induced mutants of C01 

At Gwalior, India, spreading and compact types were tested in 

mixed crop and solo crop situations. In all cases, spreading types
 

(particularly a local genotype and secondly Gwalior-3) produced by far 

the greatest number of primary and secondary branches and pods and the 

highest yield of seeds/plant (.4;9). In an earlier trial of 600 plants 

from an Fq, population of Gwal.ior-3 X N.1'.69 hybrid, plant spread had a 

neiativc effecL on yield (1i!,). 

When cultivated commercially for seed, the pigeonpea is grown as 

an annual or biennial because productivity declines after the first 

year; drops considerably after the third year. When grown for forage 

or green manure it is usually maintained no more than five years. The 

plant will die in about 10-12 years. 
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No regrowth occurs in pigeonpea plantq cut off at ground level, 

but regrowth is satisfactory With cutt in, hei ghts ranging from 0.15 m 

to 1.5 m. Vigor declines and plant mortality increases somewhat after 

a first cutting and more markedly after a second cuttin g. For conti­

nuous regrowth and longevity, the pigeonpea requires high-level cutting 

by combine harvesters with rcinimuu bruising (14. 

Pests 

Diseases: The pr:imary pigeonpea disease in IndLa is a wilt caused 

by the soil-borne fungus Fuarinn oxyporya f. sp. uduin (Butl.) Snyder 

and Hansen which affects the entire plant in the reproductive stage. 

There is a higher incidence of wilt in plants grown in unsterilized 

soit, and in those sown in the off-season (December in ndia). Fungi­

stat i.c act iv it y of m icroorgani sms in soil and seasonal highs in fungi­

statics are being invest igated at Gorakhpur , ndia (73). 

Wil.t is higher in rateonud plants than in those which have not 

been cut back. It has been controlled by the fungicides Benlate ind 

Bayistin (273) and by rotating pigeonpea 'ith cereal crops. Removal of 

flowers has prevented wilt in nearly all plants truated (174). Plants 

toril ity m saic disaso (which prevents or inhibits flowering)with 

are wilt-fro'e. 

Burma inThe sterility disease was firat observed in India and 

of the plants in1931. It is now widespread in India, affecting 100% 

in 1952, the di:sease ,as attributed to virus infec­some fields (I82). 


The vector was identified as an
tion and named "pigeonpea mosaic." 

ajai.) in 1962. Completly diseased branchesl'iophyid mite (Acria 

fail to flower; on partly diseased branches, the flowers do not set
 

normal fruits (2A.). Nodui ation is severely reduced in plants 
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infected early (249). Maramorosch and co-workers (165) confirmed 

whiteflies as the carriers of yellow mosaic (Rhynchosia mosaic) in 

Puerto Rico but could not identify the "virus" microorganism and sug­

gest it may be an au.; yet unknown viroid. Four lines (ICP-3783, 69F6, 

6997 and 7035) and one cultivar, Hy3C, are immune to the disease (183). 

According to Abrams (2) , there are no major disease problems in 

Puerto Rico, yet leaf rust, caused by Ur s dolicholi Arth. or Uredo 

cajani, may result in severe defoliation. Attacks by Sclerotium and 

1PVtophthora are ot :sccondary importance. 

Sclerotium rolfsii Sacc. is saprophytic on dead leaves and stem 

sections of bamboo grass or bull grass. It attacks stems and roots of 

pigeonpea seedlings between 27 and 45 days old. Many determinate 

varietieS of pigeonpea in Trinidad are highly susceptible; but some 

semi-determinate types (10/246, 4/95 and 5/119) from India have shown 

considerable tclurznce (05). Rooting out and burning the host grass 

reduces the incidence of tihe disease (37). 

in the West Indies, collar and stein canker are caused by Diplodia 

cj an i RayChLaudhur i, 1). cacaoli-ola 1'. Blenn and Phoma sp. (22). Basal st# 

canker or charcola rot arising from !acrophomina phaseoli (Maubl.) 

Ashby may kill 2-47 of the plants in fields in Uganda (214). Phaseolus 

manihotis induces rout and stem rot. 

Anthracnose, caused by CoLletotrichum cajani Rangel, may affect 

the leaves and pa)ds and destroy the seeds during periods of heavy rain­

fall. Cercospora leaf spot (C. c jani P. Ilena. and C. instabilis 

Rangel.) and bacterial leaf spots may cause foliage shedding and reduce 

ipmoductivity of susceptible strains. Leafspot diseases, especially 
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Mycovellosiella cajani, are common in East Africa but are said to nave
 

no significant effect on seed yield (214).
 

Leaf shedding may occur from attacks of downy mildew, Leveillula
 

taurica (Lev.) Am. in humid weather (214). Powdery mildew (Oidium
 

clitoriae) has recently been found on both surfaces of young leaves at 

the Millets Breeding Ltatii, Coimbatore, India (181). 

Witches' -broom disease caused by mycoplasma-like organisms, has 

been seen "itseveral locations in the West Indies and is believed to 

be transmitted by leafhoppers (-mpoasca sp.) (152,293). Pigeonpea 

rosette, also associated with MI.O, is prevalent in Andhra Pradesh, 

India (164). Similar leaf distort otis in tihe ,bsence of microorganisms 

or viruses apparently are caused by leafhopper toxin. 

Nematodes: The pigeonpea is generally held to be fair.'y resistant 

to infestation by rootknot nematodes. In the southern United States, it 

is resistant to the nematodes Mlo_ione inc ,nita (Kofoid & White) 

Chitwood and M. hapla Chitwood; somewhat resistant to M. javan ica 

(Treub) Chitwood and -M. arenariai (Neal) Chitwood, but susceptible to 

the lesion nematode, l'ratvlenchus (128). in Puerto Rico, a nematode 

(Rotvlenchus sp.) attacks pigeolpea root nodules, canlslug stunting of 

the root system and alove-ground plant (41). 

O'Farril1 (187) studied the histopatholo,;y and pathogenicity of 

the nematode Rylanchulus ren ifuotris on p igeonpeas. under greenhouse 

conditions. le also studied the life cycle of R. reniLformis on pigeon­

peas. A population of 100,000 nematodes as neccssary to reddee plant 

height while 10,000 sign ifiantly reduced fol iaige and root ,try we ight. 

On a previous experiment, Ayala (41) found thasL a popuLation of 10,000 

nematodes significantly reduced plant height. These differences Might 
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be autriialtabte to trh. toe of diffeirent utt.ivarit, to the possible 

variabi. ity iong the R. rtnitorm; poptllatioes antI to soil. antd weather 

vondit iton;. NItitatotide I)o11ult ion'; blttve 10,000 !;ipUimificrantly reduced the 

ill l| of[ ro(ol: Iolll i (!: 

SI,sec I ' Ma' r [+',t'1 of t he i i0 a are the I at:V;Ie of tL1e 

ll ? I L'_ l.ar ) g r'amA\Me I- i C'i I I,, W rIw eI I, h i.; 0r }He_ .COV ' i- L,.rag! lI LI., h 

c alt e rl, i I O, r, ( lH eI i , ,t h i n; -o ; !ol,e t . a F . I , tCh , I,,A u,,. , I u hlni,- ( j qej i o j_ . 

i; 'i It t i riiH (lol thev i ,!; a r.), Itt- 1-1 'h It hit,_; Pm)dd ii), veLvet­

i, t IIt, 1 (1Al It c t,]ttii.it ' )I, red pluntean r i i ic I ifi.iii t lI gram rot It 

(':. t' tiK, N1~umt , ,sa.N. l.,p :I)ONjId hoti l' (JAtiCI]1:1 ;-illckoelll I1 

M AYOeit , q pt d (;, '- -Ntir';tt 1.ih1i') IIn. Tn fly ' ' AprmlVza ott usa 

a I o N:t r1it ,, I tI.l I it; i , . . ' lti , bto at Spil . , Zo itr . pujst,­

.l a t a , t !III, Il rv tl(1 o ft ' !l p p y ,', , l i dl 111ol h1 t ; , p l u r!l be-! . d i ll -1- - z e l lI. ) 

an d~ tlh, hill 1.,1 1,1 r! Iv (I,,,Ly , 'nl m t i.,:)---al I 'f WhiCh ,t! 1)(l~p d.S, anrd 

!;e"i+; lilii tI,,ili. , in t rt t Rito, pod l)I'rt'o; iare no: act ive dltring 

tt e! In 'i t'J ltt11 1 1 i 1C , I!t;, n only (ui -i ,, the, sumer w..h,mn Ctl L ivarl 

To I+i c p 17al:"e ), i'l 1,','11 ill;,. 

I1 !the V i Ig it1 ;t lt !, - 1 .. t . i .. rda j I.I. Fuode-l.t - -t!... iT . ii+. ' Sil ith, 

pI lutti I i . , ;inI A ,t, mttit huiti ; blit i i itt tv tic I ticuded aliong the 

im"Ii antld !vt emI lmi ,-,;, 

In I nti :t. over a lon,. f I .tt-ti'it and Itii~ tii , sostiloOt , s, Illally as 

I + t,,lOVt .I ' It pod Ill8). I-;tagetX,i'''tdiel -icombit borer!; A spray 

li hd i a (at imet'-it i itiio:U tf ' .t ti lt ;lil ft .i in ttxer .l;i t'f tyh 

http:t,]ttii.it
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shown that application of granular insecticides tcytrolane 10%, disul-­

foton 5%, bux 10%, carbaryl 2%, phorate 10%, or tensulfothion 5%) to 

the soil 45 days after sowing, gives gcod control (115). 

In Puerto Rico, pigeonpeas are seriously affected by a relatively 

large number of insect pests (313,314,315,316) among which several 

species of Empoasca have been identified (65). Cotte (59), under con­

ditions in Puerto Rico, studied the effect of leafhopper (Empoasca spp.)
 

attacks on yields of 10 commercial cultivars of pigeonpeas. He observed
 

the habits of the leafhopper adults as to selection of oviposition sites 

and nymphal distribution. lie finally determined damage based on 

symptoms caused by leafhopper feeding under field conditions. Leaf­

hopper feeding reduced yields; the magnitude of the reduction varied 

with cultivars. Carbofuran and Methomyl provided adequate control of 

the leafhopper. The level of resistance found in some cases, such as 

Line 148, was enough ro protect the plant from slight or moderately 

low populacior; of Lmpoasca. This i& important since the use of lines 

with s m degree of resistavce might permit o more effective control 

with reduced rote s of is.ct cioe. Cotto (99) observed that the most 

critical periil for Itfhoppers control was at pod setting and filling. 

Adult s of .Ep)asc1 0C0.Cur gent-ra ly al over the plant whi Le nymphso 

favor the undersides of leave.: , not fully mature, ca the upper portion 

of the plant . Eqg d eposit ion occurs pr mar i y in younger petioles or 

loaves of the tipper portion of the plant. Eggs are inserted into the 

tissues of the leaf petioles or in the leaf veins. A fei eggs may be 

inserted into the leaf blade between the veins. 



Fn Puerto Rico, pod borers are controlled by two appl.ications of 

Endosulfan, 2.24 kg/ha, two weeks apart (2). Authorities in Trinidad 

recommend spraying with Gardona 25 EC (j.5 .iter/ha) or Dipterex S.P. 

92 (2 liter/ha) three times, three days apart, beginning when half the 

flowers are fading (35). 

A new pigeonpea pest, Taraostigmaodes sp., was recently discovered 

at ICRISAT. A survey showed it to be widespread and abundant in five 

Indian states. The larvae attack the seeds and pods. Cultivars tty-3A, 

lly-3C, PS-71, ST-i, No. 1234, Cc-6800-67, ICP-7035, and NP (WR-15), 

appear to be most susceptible. It was also noted that this new insect 

is itself hoir to a parasite (Paraholaspis sp.) (147). 

Young plants may be injured by the red hairy caterpillar (Amsacta 

albistriga Wlk), the grasshopper (Colemania sphenarioides Bol., and 

Aphis craccivora Koch. Infestation by cutworms (Agrostis spp.) is 

at timnes serious in India but can be checked by spraying the soil and 

base of the plant with Thimet (phorate) suspension (132). 

Nigerian plantings are often attacked by the Coreid bug 

(Acanthomia tomentosicollis Stal), the female of which lays eggs -in 

batches of 5-75 mainly on the pods, to a lesser extent on the leaves 

(84). Laspje i-respvchora is another pest reported from Africa; the 

scale insect, lcer_- purchiasi in Angola. Ancylostomia sterrorea Zell. 

is active in the West Indies (213 ). 'The leaf-eating flea-beetle 

(Dijhaulaca sp.) has caused severe damage in rainy seasons in Trinidad. 

I.achuosterna jjmiaicensis is a major pest in Jamaica. In northern 

Nigeria and in Australia, pigeonpea stem base attack by termites has 

been prevented by dusting the bases with Dieldrin--2.25 kg active 

ingredi ent/ha (14). 

In nauritius, pods and flowers are attacked by 6 species of 

insects and 10 species feed on the leaves and young shoots, seriously 

affecting the success of pigeon pea cultivation (103). 

http:Dieldrin--2.25


in Hawaii, the most serious enemy of the pigeonpea plant is the
 

soft elongated flat scale (Coccus elongatus Sign) which destroyed
 

plantings of several hundred acres in 1931-32 (103). Th black thrip
 

(Taenothrips nigricornis Schmutz) has been observed in numbers on
 

pigeonpea flowers in Uganda but there appears to aid in pollination 

instead of harming the blooms. This ,hrip and Franklinielia sulphurea 

Schmutz ,aomethnes heavily infest the flowers in India and are respon­

sible for "weak growth, drying and ultimately premature shedding of 

flowers and uoor pod setting." Control has been achieved with .03% 

spray of Dimethoate, also a 0.02Z of Endrin, and .03% Endosulfan (306). 

The pulse beetle (Bruchus sp.) and a lesser pest, Trogoderma 

granariun, attack pigeonpea seeds in storage. Protective measures are 

application of Malathion to the sacks and fumigation of the seed with 

Ethylene dibromide, Phosphine or Methyl bromide (14). 

The bruchid beetle, Callosobruchus chinensis L.) has been observed 

in large numbers in the Agricultural Experiment Substation farm in 

Isabela, Puerto Rico. It has been found in treated seeds stored at 

55-580 : and held on 6 months in storage. The seeds may be infested in 

the field before harvesting. It has been observed that the female 

bruchid oviposites on partially dried pods, covering the egg with a 

transparent gel which hardens and becomes opaque in a few days. The 

larva emerges under the protective cover, and bores its way through the 

/pod into the seed.. . 
CROP AND SOIL ,MANAGEMENT 

Propagation and Germination 

The pigeonpea can be reproduced from cuttings but is usually propa­

gated by seed, which germinates well when fresh, though in some cultivars 

there has been noticed a slight improvement in germination after holding 

8/ Lugo-LSpez, Aurora, (ret.), University of Puerto Rico, Mayaguez 
Campus, Unpublished data, 1981. 



Or X'-4 da,', .Set(I; 4 olId have shown 80-I10, matinn 9­

',,u'r--old . ,Ms, fr ()-65. (14). Ilowevcr, ,guard and Degras (?' ) have 

' ,t ed that, in G u;lt.' I p, i at room ILiipertl lre, pi Coll pea si ds 

,hclint' rapidlv' in viabil t, ;l'ifter 4 rlilths fr Ihij'Vet. (possibLy 

ll'; of- ;pod- otrnI, i 'll,; . : id .tatI',0 -1-X!tVI C en ; -'eLIlilln­

t io i [,1 O],t ;. \,;Ir (.or12 ). 

IndeLr fvo rabIII CoId it isno , it is not unuisual to achieve 95,.? ger­

i lIi IIi) in the I i-IlA, pr,, iIin ' the seed is setL at 5 I tdepth (2-5 

:.'ed; per 1 ],tI). in) the olmon prict i "e of broadcasiint;, ian'V expised 

; le,; m:V I't lost in dIl'y wu1o.0)her. In a sca::n of low rainfall in Kenya, 

5:11t',l, plactI .!,ii :lt,dtlipthi ,1 2.5 o'n ; ml y thl t gi,,'rm~iited 

:1t0"ll d itd fIt,] ,Ii, ;cv!i +;). At t h. other CN-I lilet, whull deep­

!h %irs germ 

,ril l d into thelii soil , seei'd:; at deqlh ti 1(1 cm hWe f-ia d t o 

,,,,r li lt . I I )) 

Field Prpa,,rat ion 

IJTS. 1itel may'd h' ul niiltul. y hoodIrI I , were approp" iatc maclhinery is 

Available, plvowed, dis:e,d and hat roled ton a depth of 20 to 22.5 cra. If 

the i':' danger of soil utoFi on, sh.ailotw I illa,t' is recoiniended as wel.1 

as a atlvaie (; mulct '1n tle :iU f.0 e. The 1at. t r aids also in 

l nw .r, ;oil Lurtll i tule -rd :,a tn ,i in n! des;ira;ble_ MiSii'LttI'C. I f tile 

Ifitl~I ; not ,,,ell Idr iled , d i t,'-hes: shontId I,' dlj " at regutlar intervalIs 

I)+ ach' i,"vt' Ilit I rm+ drt I1inge -,' IPi,,e'trpes, nee'{d [ot he plante0d On ridg'es 

tin14.;,~.al rl)gi;in, i ; alpt to OCCUr ill the 1arly .stage; of growAi. Under 

sl o' d ridgin, incrtased vield-I -' 31)? (14).cnditions, has 

+S;pac in, 

I..h's int. 'rpljnted wit I other I rop; , the p ie,,onplas are usuaJly 1 in 

apart W,il I I . 5) I hetwt'rj rowI; , ii , a dU'IS it 'V 1f (),97() plants/hI 

( Ili) . ;4r ions exper i,,nt s have shown th;t. , in 1;to I id plant ings , row­

;pat in; aril iLLo S ltivat iOn mn.! pr'tluo s hi . r yiesield:; than 



broaldcaist soiing. Distan.e between1, pI)nt; in ell-ip I i Uslniut-ni 

vai eis froIm 30 to 60 Vill adII b t ,n ri; I ro ! - t I J] I , thji) iilhipo 

Ili apn t ,;oOin tilt a it! Olt tie type ril'owi ;o ,,i tf L) I (e t..!' J:; ). 

I I lii a, row s p ( I ill i ..,i tI 10() c ' . oiii p all Ls i;s re­

Co-iiiiiei leid,l 1 t011oll,-dII+t I I .,ar it , ;; t / [H 1e .li rOw ; :nd' t) s tk.I,,1 20 

to 30 cI het t.,en plints F1r ;Poit- and.1 luidili-d r!'t ion var iut'ic5; row­

spacin1 fI 10 t;c '3 t' ,it 1 dllt,ls; It',' r 100 ,( pl.n t /hla for ext ra­oi 1 

early alnd CM111,A.'t V,,;iIi i1 (S .) . . 

let ue-Miatate r dwarf type: (mean plalt he iglit 7)Oi-ai-i,:urt cm 

in Poerto 1 iC ;it I43, 518 plants/h; have prOdiCe.d 5,000 k1 /lia green 

pod; ( 3). 

Il , lensit'-- 65,00)) p1 :an :/h;a--nf del el ilina Ltedwarf cul t iv.,,spil"h , 

planted in i):Dember in Tr-in idad I".:ed p1lnt, lieilht to about ItM, 

Ilpt il?V dti ;ilrahito Inr t,. hildn C;I h.ltvu. il ,. The vi ld was , 5,-'4 kg/ha 

gr'(-tl ;)Oih,. T110 ;.; Ii 'it.'i i,' , ;oran (1 10 ilays) W-'o ld perl-i Lwo 

C'riOl) Lo hi' IIAv,-;tl m a] I' C.'.' :) . 

In :1 spa il",'pl ant in!;-tatu t-fial ,- Trin idad, to dwarf tines, 

Ci1li/I l/ )/., wore plinted in Hay, .line and .lY at three 

differentt spaiip,. iei-clos;;est p,:in, (0.25m2 /;lat---'.tuivalent to 

39,:.;00 plats /h1 ) l.CdtlC',d H W J.)ur Il t ~hoi,,' >,, hv l11t ',1,+a1,,st 

yield], tltl] {, iH ,g/hli! l( I vt.o hd u; Lit:lJl1 ,.; o) l it',l pot];. '[ imle( 

of litd ills hal I il IU ofl iCt ,': up that 'aIA '' lan jt inp' Iate t ogethier, 

With C'IonO sp;[ :Il in -, p I,1tt hi~ith I I W ) . 

In 1)iiUonslaiId , a ! i Id it t'Ii :nwtt in11 h-t ,bher at a (L1 Sity of 

17, 90( pl; t a /ha , sp;i1lC I, (C.1( (1. 0I) Il t,-avtt lipi,e!:t Oveii-dry 

sced yild---2,744 k,/ha (12). Atl a hunitv "1i 117,639 plants/ha, 1')1 

.;p Iced at (. 30') X (. 30:j ii, Il ln( i-id t . gr ,ie antitilnnt Of 1at o!l tY'' 

malt it ia 1--- 22 . 9)M .. I D',/h :it.iIt t,-r ",'i , I do I in i'; a I] hiIr lhtt. i ty 

(12). 1',90 own in late taniarV at di ,II;it ot I, s / 1 andv 1 0(1 plant Ia 

irrigated, yie ldihd 5,1 }) p'k/h;. drv .;eed, in a n;i e,!, neond harvet. t 



0 ld ta: ; t Wt,r wI 112i tlii (ilt ivlr kt Ia set ait. !100, 0(0 ) 1ni Ls/l1/P
 

TiIe ill 'li il ,
 

lit I.Itin-,1; I it , t i ittlii i !WtnI , I t li), mot.e. t iIt ii-i as I ,ILe
I i i WU i ed 

L;IiNUoV lUt tI LII -. nt;iiv f tr divry s.t J) IIuII't ion iii I ite -litatu-Ir ill, 1i jgon­, 

pots,s , ,t Int Il it I t 11:11I',Fttir 1 b i 1 l "ir ' i od i' c g rlti l pod i c k i Ill, in 

' '  t hi1C 0, Ir V--l1ll i( I I 1', t VyI i-:; ( I.-') . 

SI'!A rItm-t'111;ll 1,1;!; tihat , InIoit , p;i onp i shiou Id be Ilianlted 2.5 

Lo !1 tonI ,'t ,w;.' ill f tho ixi ily on .t !W Ihe 

Pl ii ' ill r t ll'; M;v ho done anyillot It of tlie year (in 

I'tllor ) RiC'1, l 'I r'bil y/ t' t i 't-l;i't'tlilti'r; ii 'lriIt id;d, Nov. I5-.Jan . 15) 

[lu! tIlt, Ilot-orint of tll tyytew,!; ttt'tIt.ttI; i 1 It' p rIod of s thort-day 

I elIpLth lln1; hljitndill , iii ,iint ini I. it1e, flowering of tlttse iny Lake 

11i'CiO ,,; airl' as 125 days or evoit is lto as 430 dtays frout seud 

I / .) In 'oitortol Rico, earlv plant itt0 , (Apr i L-,Itlle) has b ell found 

imOnl Iiivitiii It.' ltu tlie Kaki type ( ). 

Tria; fit i;iki in ';it Pai llrtzi I, at () lfiniLtil', dates, revealed 

miltor W':ttitt itol ill f lt ,or il), t illit W en i ,d Was i nlltlLt l in Oc' tobert , 

,;ovellttlr ;tid Ht'cellht l , but t I tenumti'or itl days trogrst;sively jincreasedt 

ill iillt t ,v, t'itli-tr'lrv inid Nlaiich cobe. seodl I erepIlailt i )t'tolltr wit,; 

,til I;t I tll of M;irit, shortet . lo'st It'titisl (l 0. i lieigliL and 

',l d ',itid) rsititi d fromii plant; ttl it ; Janairy''l (It5 ). 

it ilie Fnijab, dry sed , old (if T-2! i; superior in plant ings 

1 Lo'itido frim lint. 1-15 thiose miade Jinte 30-.ini]y 15 ( I I). 

aIn d'I'l inill in m Rep I;tllaC .]le 

For i;best do.,oplliLont, thinniiti git to tt s;mtd linjg/Lit£1 is considered 

;seInt ial bttWC Oin 4 'lld I) WeOe a ft or iiitti ing. Maly farmers err ill 

l;0' In Ili' tints/ ito ( / 

It-Sli E,'I I iV ,,I I .. I i Uiv.n I ,ItII( , St. l t t1i , com Uti ctn­'ersona1. ut 
t iont, 19)77. 



A nursery plot of extra se!dl igugs can be useful for rpl;icing 

plants lost for any reason. Transplant tu should he done 4-7 days 

after emergence. 

14eed Cont.rol 

Initial. growth of the pigeonpea is very slow id weed control 

during the first 4-8 weeks i s necessary. If hand-weed ing is the only 

method possible, it should be done with care 1-15 days aIftel planting, 

repeated 25-30 days after plant ing, and again 40(i{-50 days after plant­

ing (27). Within 2 months, the plants will have grown sufficiently 

to s hde out weeds. 

Chemical weed control has significantly increased green pod yield
 

is compared with no weed control, hand-- ad mechanical weed ing. Tle 

most successful herbicide for pieuompea plarntatiis in Puerto Rico has 

been found to be Prometryne (commercially Caparol), app] ied at the 

rate of 3.33 kg/ha (4). ;esaprim 80 (Atrazine)--2 1/2 kg/ha--has 

given good result.s in Trinidlad ( ). At P;nLtlag1,r and Coiribatore, 

India, Nitrofen, or TOK--I kg t.i./hM--las been i;ulperior to other 

lreeviergeu!.! herbivides (C!,i). II greenhouse trials, l)acthal 

(Chlorthal dimethyl)--(i.75 kg act i.C ingredient/ha--has controlled 

, rass without in juring pigeonpea. Treflan (tiftluralin) stunted and 

dufOrmed seed Iim; even it low-level appl icat ion:; (15) . If 

occI; i1ma I we'Ld iulg is miti-(- sarv aft er t hI lnt ; a;I 45 i I t al , 

l'arI- qua t (Grama::o ) -- I . IN 1it e r/ha--vin be ulI :1 i , ed hut is iioL reOMi­

mended inasimuch as la'raquat in a general herbii ide, orally toxic and a 

po;s hible ha:ard to humani;. 
irrigat ion 

After the first 8-12 rainfed weeks of growth, the pigeonpea is 

remarkably drought-toleramt and ;s months dryiresist several of weather 

until rains resume. Si 1)pleliemetal it igat ion is rarely needed, but has 

been resorted to at Kimterley in Westrln AuStral ia and I tiir i ill the 

ielgian Conigo (14). At Hlydri-ail d and il ,'jii lii;ilar , India, pigeonpeas 

http:dimethyl)--(i.75


- 46 ­

p1 :altd in ti dry seasboli have slho:n good response to irrigation (253) 

TIlI ) ii',eonpe IW i I I inotto Lerate exces; water, which causes s:ted decay 

and rolatrds p1la ;rkowtlh.- t 

Disease and InlsectL Control 

Iil the Ire-Ilower ing stage, in:sect:; are seldom troublesome. After 

flower in it iation, it may he necessary to spray an effeetive insecti-

Vid. at icart 2 Lo A LimeA at 7- to 10-day intervals. General insecti­

cide: whiclh have ,iwyn good results iolude Azodrin (monocrotophos) 

60 E.C--I).5 kg/ha, or 2 ifl/Iof ,,,ator; Gammal in 20 (lindane or ganma 

BIC); Thiodal (annd sii fan); .;(1 I)id ,igam(I)l)'with galmna fil(:)(27). 

In Trinidad, the stumps are u.,iialIlv cleared from the field and 

destroyed ;It lie end of each completed harvest, as a sanitary effort to 

el iinrait e d ise:ises and pests. 

Growth RLegolatom:; 

II .amaican etper ion t s, Ethephon had a positive effect on rust­

susceptibl' cultivar 21 when in flower. By i nuing 'a suden total 

loss of leaf, foll owed by rapid productl ion of new leaves" and then a 

SeCOnd flowerin,, lthepho "f fot ivel y enabI ed the plants to 'evade 

rust '". 'd nuoler increased t there were fewer seeds/pod (11.2). 

At IAR I, ta Weore Made with foliar sprays of 'rIBA in coneentra­

t on of 25, 50 10)) and 200 mg/ml. Application of the 100 mg/ml spray 

gav. Kw lest: seed yield, a 21Z increase over the control, but it is 

not known what plusi>' ogical offect caused the hnerease (44). 

Ronjoa (212) used Triacontinul, aI growti hormone, as a subtreatment 

in a fertilizer experiment. It hail no effect on grain yield. Its 

offerts on growth and N content were short Iived. 



FERTII.IZATIN 
Nut r iet. Uptake 

The uptake of nutrients by crops is a function of its growth and 

dry matLter product ion. It provido; a sound indication of potential 

nut rient 1'U,,! ir Vment:a. , Crop oif )ieollpeas producilg I8Ni) kg/ha of dry 

matter would take up 32 kg N, I 1 ; 1', 11.1 kg , 13 kg Ca and 5 kg Mg 

(In ). Rao (2L1) found that a crop of pigeonpeas, cultivar Pusa Ageti, 

yielding 2 T/ha of grain and 6 T/ha of Atick-, removed 132 kg N, 25 kg 

12()5, and u4 kg, K20/ha. 

Data.l ( 6] ) reported that total N, P, K, (a and Mg contained in 

pigeonpeas yielding 5280 kg/ha of green pods and grain was 198, 17, 

53, 43 and 31 kg/ha, respectively. trizarry and Rivera (125) report 

that pigeonpeas grown on a ty;wcal Ultiso of the humid region of 

Puerto Rico tool: up an ave rage of 2[6, 12, 168, 54 and 19 kg/ha of 

N, P', K, Ca and Mg, respect ively, over a plant ing-to-harvest cycle 

of 141 days. Total dry matter production and yields of mature-green 

pod-s and grain were 12,340 and N,104 kg/ha, respect i.vely. 

VariaIMCe ResponsC to o'ert iIizers 

Oin the basis of the relativelv high nut rient removal (168), in­

eluding pods, seeds and the whole plant., it could be logically inferred 

that the demand for plant nutrienas f t he pigeonpe crop is corres­

pondinglty high. Consequent I'., a crop response to applied fertili zers 

would he normal Iv expected in soil.s; of tow inherent fertitity. However, 

such is not the case in manV pigeoipiea producing areas. The pigeonpea 

is considered to be an e:hausti lu crop that uses rather large quant.itlieS 

of N. Throug,h its rlittivly liglh hiological N fixation rate it' can 

otltail 0iiztltigl N to SUppiUleMnt thi N'which au he prov idled by the soil 

from tie reserve; i soil organic matter aind] t'eiie LTroot L..deep 

,uN preofuse root s.ysttm of the pigeonpea all ie,.'it to tap no re succes­

fillly a larger soil volume tian iioi somic of her ciult ivatecd crop plants. 
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A I t k ( Lr s s t III-ia I a cr­gl I I r,, t al, if-tibIt I 1ib nltL n;. ]:ts r t 

i|tl rlti, ttili iti;, itt Or retp,"Io). N fUrt iri ZerSciolt t l I Ilk) tL is 

ip', it t feInt iHi zed ly 

nat itonal naI;t of Ai,ritulttir (I ITA) , advisto broad­

'h i ; I iirdnar iIy farmers. The lMt-r­

itutt. Tropia;tl tile 

'a';.,ing ofI itt ii and wtorliig it into t he so iiIlbefore planting in 

i1t c'r I0 .i.;s1IIn0 Ii illtli l I'(tIt1ij lIISt t 01'l lt, fi' plant nut riittt-. The 

:-l'l-],i, 2) k ' N, !2)k5', t, (n0 k, 1'!,, ) and 25 kg,, : (30 kg K')0/ha) in' 

r'(trC" NlCIll-tlt lrt. II['A fir all t,,lie,, of soilI . 

A\+tt liv: '; a ;tt t-1.1 [t iver ltty ii Florida 'tlalte exper.imental plant­

t a; it' a;alold !;oil at ;;tai t ville and felt that re-t;u to wtrranted 

t ii' ;i'irt~ I i "-I-lO( gi d, O-i.'4-'. ot (l-i .3-8.3 N-I--K fert-iliizer/ha 

At lii,,iii' timt' "h:',t - hi iig-oltea;i aie not tit) dethtlt ding of speci.al 

lilt l it it l ( lI ti • 

It II ,t! k-en I't I l'.-'t u (I Lha~t Lihe 1) g 0011 pa - , 1)1ll LttUt :11lotl 0, Ila S' fa i]_Qd 

to respond to . .' . kg N/hia. The ;ippl iCat ion of tlhi ; ltttto lt- t of N to at 

I i,'ld ,)I pi!',,,-o pJwa itvrctr'tppud v+ith i:I lot. rt-S tttCLA Hie yield of pigeon­

pea ;itIlv VI n,'tit a ii; the colipet it onit of tHie ili I it or perhaps due 

to l,, . ijt litoir v (Il e ct of N ol tilt' N-fi:-:at lt in 'iai+iit.' of thI 

IRh I zo,-hlitum ( 14 ). 

lInpot tiultti, it has beten observed that N altet or tombi itl with 

F o- P bian; reIldtced tt' niimlirr, vitd alloN cottunt_ of pigeolipea iiodules 

It South Florida's l imesttonie oils, StaMbattgh (28(0) claitned that 

vigorous vegt itive growtLh of fodlter could I be attained only by applying 

8O1) ', tif tort ilizer/h;t--I/4 iL. time if planting (.l:tt ry or February), 

1/4 i t u ly itd 1/2 in Stpttlt'b r. lit specified a formuila coittaingt, 

t8" th ! (Iit) Iater,If" and 87 ea o f tP Klt as well as mir oltutri(ent a . 

he rilrttid that le t S ill yt'i lI wa!4 obtatiil with io N, 2,0 0 kg raw 

rotk toiit)phate , t,,)(tO Io' grotitld diil om itt, 150 kg onul phur, 400 kg muriato 
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of potash, .0 kg sulfate Of copper, A"]kg sullic f m ,in,p: and 20
 

kg on Ifate of iron/ha (.; ).
 

ConcurrentL triala were made in two different dist ricts of Puerto
 

Rico--one with cult ivir Kaki in WeO clay, on soft I iuontone, arid
 

hills and the OLe tivar Va iliLTc'o in Cotl c Iv in litgihtly
i,,r with ci 


ac,'id "ndiiatijig telrain. Cot o clay (oxi:nol) is Kn,11 oiknow'nli 'irelhigh
 

levels of N and I' for Sat is.ictorv yield.s in slgarcanie. Applications
 

of N (aImoninu sulfate) ranging fno 3 ti 2:35 kg/ha (together with IPol 

and K) gavc no sign if icant increase in yields over the unferilized 

contr ls at either itLe(I:3). In ubsequent trial.s with cultivar 

tKai:i clay', difference in yield or protein content was
in Coto no 

achi ved h% applying 4'3.5 k;/ha of N ill various iLixtiltron with iP, K, Ca, 

li, Ald And cilci umls-;ilt (201). Two recent trials ofwith without i eaie 

foliar applieal ion of N aiid P fertilizer to cult ivars Kaki and 2B-iuslhy 

plante'd oniCoto clay ','ielded no s ignificant differences in plant height, 

plrlt rilT 4II'ollt , .tOTdweig lt of nseed: pod ratio As colpiIred to IIiuferti-

W eid pl i', s (.2). 

In s il'y iii: late rite ,,1il at Bhllbaneswari , India, added N up to 

20 k,/ha increa e:;dgrain yield of cult ivars S5, '-21 and R-61 by 190 

dv NeedI I. Higher N apli,'at ions (!i0 kg/ha) deplressed lraln 

''1411 (111'. 

t" oi, . ' .>, work i 'ngrecent I y un d41or condl i.t ions; at Trin idad, 

appl id fert i izel N at a rate of 0 kg/ha in two equal spLit applica­

t ins: (ie t p i 1i1;And a seconiid at. 40, 50, 6(0, 701 and 80 days, 

i''n4ei t ive'ly, from eedl iii.; 4'lul'i 't'. A ,4(, incwre ;e in gra in yield 

W.as;Obtained %.'ellA r~ >pls it W..,!.; 'It thleJJiVCH 401,I1; ; delaying, 

s'econd N appl icat!ion reduce~d g'rain yield. W.he'n the ralte o f N was: 

varied Irom , 20, 40, (H anid HO -/lihi,it wias found tht a r'ale of 60 

k;g/h , it wa; found Lhal ,a ait of (0 k,,/ha ,'wiaso hI' v, t'aa 71; 

yield ilie (scten. ilnothli trials, Ru ju: (2 12) found tht urea was more 
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eA fert W e'l t.hanl so.diuml ilt ra|t, amo it.llllim chlloride andll awriol~llll JI IlitrL,|e 

terms both ilwth 

of t1 /iha N had an adverie on 

in ' of handti gi ai, vitId. Ammniuml choritdtide at a rate 

50 of ci feet gemliinat ion. 

It. is now eneralely acepted thast, at stomteIocat ions, smnal in­

tial appl ic tions of N may boost early vrowth tf tile ,gonpea, improve 

nodulat it and enhiaite yield. 

rtlrchers in Frinidad have stated, withouLt reporting details, 

that when : was appl led late in the season it elevated the protein 

,o:l cut of lihe seeds ( V). 

in a i. expe rinent, var,'ing frot 0, 20, h,, 60, amd HO kg/ha, it 

was lund thit jrowth and of pigeonpeas increas.ed with increasing 

fertilizers K up to 601P,/ha bound this level, both growth and graii 

yield crva:ied I.2) Ilt gingthi.s experiment, some plants suffered 

from a mineral deficiency diagnosed to be B. s\sa result, a 

iironlutrir t xperiment was with B, an ZnigavenI en conductttd Zni, Mu Ci. 

an incrlease of 26L in yield. Cu, and Mt treatment ts showed an increase 

of N tontelit in plaa t tissue. 

Biological N Fixat ion and Release 

less than half of the world's potentially alable land is now 

under cult ivat ion. Five hutldred million hec:tares of undeu il ized, 

deep, wel I-draied, potent iall I laaI iid in the tropicsbl' n lie htum, id 

and nubtropics (211). Most trtopicil soils, however, are deficient 

in crtain nutrients. Fertilizer prices have ole up considerably 

since. 1973 and will inevitabil cetinue to rise. Farmers are unwill iO) 

Or i ltahle to i',.' itgpher pr itces as well asI lhe costs of tranp:;lrtation 

whic ma y he e:xce;ive when a't'ictultalIt develotst ae far fromi, 

industrial center:. keduction in ferLtiLizer u;t, is a1lready having a 

nt'pgal ivp effect o'l produictioin. 

(tinerci al n ftittatlre of N cuosl.mes great ainIt s of fossil 

Wei; and energv. Le;mtinols plants are hted for their ability to 
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fix atnospheric N in) root todles, thiouh,h symbioes with soi bacteria 

of the genlus Rh i:opiotik. Somolegum sl f'ix more N than they requ ire 

for growLh .nd prou.' tion and, therelore, co:itribute N to the soil in 

which Coy grow. 

1.1 ;ui i or, general ly of higher protein outo nt, than the usiual 

staple f)od:s the Lropics--crlea.is and r-onu or tuilor;---htt Ilegumo 

vieLd. are nearly always low compared to erveal yield;/ha b'u.h'id 

.. , Fo- reaonI s pr0' '.'';ll designed OnhIanulos;). tIlhese 1)[ o to the 

biclog,.iva l fixation of N and incrreas the productivity of 1 ugnRiU' ; 

shoulid have ap:;it i xeV imp:ct on ' I ut i l i ;illaion and human nit rit ion 

in Whe subt opic and r'its. 

Most of ti liqut amt trop racII legulme:s nA) Iatei reel, without 

inonul atl :dier" L t i nI CO:dit tors. Som;i. u lllemehave .'l2e,- a I requlire-

I 
!lilt if V1 o lil at ioll ,1-'11011in, Il l(td i ILt i t'Irii!; W l'i htret)h otI 

nAL~,ui.011Y occur. I', n~di$'enini~ rliz'ohi,i, event'l Wheni~i ;II;undanlL, In;Iv be_ less-

AlI '-ut r thail '.uvlect''d ;t IQi in that ruld he int roduced if letihod; can 

h'e 1-o1nd to rcvs; re ! elt, :i li sprecies.s;u fuI1' plav, levd 

No inf orimation is avail ini ll , litulratlrv concerntillg the fre­

qiincy of inoculat ion of pigeonu a Snt"I;. 

Pil' 111tipel not Iniici:Ilated With RhuiL:ohiuin 

The pigeollp.l ploLt t.akes ip ' 01. ilinnill]y to llitii y. 'iYlng 

plant1Ls aIrel moL PlIc t iv, in the t i xat ion prores: than older onc;. The 

N Level in r a;:. : In ,ve; up to I ltwv')lu noit . iat11 an(d relmainst; 

c.llo llt t!letO'fO ttoII ho : Ltvmv:,N inrrat -y ilgt-y alter" flower­

total K, 01)1'du0(1 0 it 1 muclltbud illit iaL ion. TO I, uptaLv - r1 t 11 lis' (10 :U:h 

ir) lh ll lInl) a e teLVs 1''tl). 

N ii ion o;!.pot-grown pij'ooill 10 in waihed san1ii1d fe'a with N free 

nutLrient o;oluti Il ha; Iii ,t i-tinirii d to he I 1.5 i;/pl ant/lay i n rOll­

traot, tv I rt1n1 :iinl Ifrol01 l''Irl ilt li . toI. Cor 1:0,1.m1 *'+.1"t if;:; Ia. 70 

'.. N lit I of1 thenoe'a I(l( tof was I0 l' -rolli lift' nodulestLoIthe rust 

http:1:0,1.m1
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Plnton at 1 faiartion (I8M). 

Int a 1-year field study ,at New Kelhi, uptake of N and N-fixation by 

cultivr NP51 inc reased by applI icatLion of 40 kg N and 120 kg P,hi. 

'lot al N uptake by the Iert i iKed 'rop aimonLntd to 330 kg/ha tihe third 

year 1sa comparpd to +Il() /n/ha the ror Loss of the110 in cont l plot.a. N fron 


NI' fert itized field in the first and sec td years was 40 kgI/ha and in
 

tihe third year 80 kg/ha, :hius demonSL.-rating lhat the pigeonpea
 

is an exhastit; ing crop. 'lThisiloss could be competsated for and Lthere 

coutld ie sarms' eth;nceitentt af soil N it tire 1,17 kgi/ha of shed leaf 

anofl t ,wt materit I l weic ircorr'porat-rl into thie soil, s ince the N in 

this mrtetrial w;r; calculatdt to he III kg/ha (w(). 

At ICHrISA'i', ilydr;biad, nodule form;tion wa.s Strudied in five culti­

vats (T-21. i'ra;; Agt i, S'f-T-i, i(1-i arnd lly-3C) witihOt inoculation and 

without N fert ii iizer. It was ver ifiel tit nodtlsaIre not confil ed 

to lIt urpptrt !')5rt or SO of the t'OL Syrtelr. The riajority were foutnid 

in tire firs;t 30 'm. :trall totidules were fitirlv cnrr;rrrotm int the 120-150 cm 

:ontre t:rsoe toccrred evert IFrtt dte Up to 35, of nodilesonoiwnt. tire 

were ;tIall II inr tire Iower zones. 

NlrlIatior was observed withini0 liy of germirination Ot aill five 

c t ivars;. Itt t'ed sio il (deiv tilaped ant'cient grariteilr s), elongatingEl'riln 

111rnchii, ndirtles deovelted ,anri rctotntinued toa grow to liirge si'ze. Itt a 

lrirn'k soil (Ver is l), r'el;atively I Spheric;l weresaill , ntrdulest found, 

;trd deg,,rre'lrt in, nottr les wore frerueLt 1y oblserved, sugge.rt itng th;t tire 

life sa;t f t he tse ttlirl es w;s t',ilr t i se ov arnd that new nodulshrrt' t es 

wet init Wed d otl noir diid throutghout titr irly growth oftrrdulest; 

tih pln; ts; (I /). 'lThi; ,;tnrecntce i; ,ttrilrtaile in i. L to attacks 

it' i g'rubiwhich t rat; treh cort : l i ' trodtrle, leaving it hrollow. Some 

8l0i1of tltrrodiuiles; Itaty ie deat itn I0days (()). 

L;rrgr,,e rir; r;ia' lint tnt' tert' ilgrowthI tLhan a;l seeds because of 

t-'res've lii. f irat, r t sreimateria At Seedlings from llerrr edt ri half seeds
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showed more nodules; lter, nodulat ion was; in proport ion to sviedling 

size; faster growing seedl ings wiLh more leaf area have more nodule. 

Nodule numbers decline before the period of maturity, and also during 

moisture stress (35). No nodules at all have been soen on pigeonpea
 

roots afte.r 12 week; of gret,':h. In some plant tIh,.vire ttally absent 

after 8 or 0 weeks ('0. 

nodolat ion :of logI,,,;'grown 

on an O..;isol in nortl-h.'sterin ouerto Ric" over an di -dav riod. l'igeon­

peas we i ( Il y' co. tol win 'l ian; ( i-p:;s tlai ;) , a 

Hardinngt A. (I IQ comipared nt several s 

-i' on I [a !s!o Iptilo Lot r,g oo 

fool l imi'u wid',Iv r,'olni:'d tar it prolI if ic Pi dulLt ion. Numser'otis 

large ict iw, nau les were, la,,'ve., in pigoonl,-a throuhil ut tb it,: p rI-. 

oaI t , ducr wit ime,mental p riod. thvav,,r, ta' inumIer i ,it "5r, d t but 

Slie 1110, naIll CI FV W i-j' 11t S ai- ;td . I t d o !;o',ft'm -t' i a t hit groAt" il1C , ill 


of itdividual midIl ; in I lie domtinalt fictor in thet prol ! ii ao nI it ion 

ot p ,igetitplas,, whitea; ra..t in niu:!'ers as will I is ile 0 is'ros'.t.h 


timipoartasn t in the silanlan t lat t witge;dtIn' alm n en a' beas.i 

In test plants ,,where pod desvlilapsit w.'as priAv'nted by flower 

removal , tLitho was nto evidence, that t his i.1imi sat ion oft comipetiti on 

enhantled iodleieveliopmnt . Illtact-, ta'ile uitmbstiers pritl'gres5 ively 

decI id bhoti in thhose plants anrid in tht cottntrols. (17.) 

Various fact-ors (cul.ivar, plant ing date. denait y, soil, weather, 

diseases and peata) apairu t fzom ndu le forma ion, ma v affect yield. 

Trinidaid vielda of full ;vren pod hiveIra'altgeda f rom approximately 

200 kg/ha for but cul Lar a ofi!Lhv unimproved i to nas:i siuin 9,500 

kg/ha using itmproveid tiiilt ivas;; in ptnr'' statnd. Ti, converioi ratio of 

fresh ful I green pods to dr' ahe! lel pea; in A.5 to I (1 1I ). 

Yield of dry qoi'-ia in uniii 'olated pi,,eonpas isual ly ranges from 

!OO kt;lha o 1,086 i'i,/ha. Tht vvragi' ,itld in India fromst1908 to date, 

is about (00-(n klu-/hi. zi:-scipt iona1lv favor;i l, c'it it i-s have resulted 

in a remar-lkably high yield of 5,000 kg/ha of dry seeds (216u. 



The unspi.,i' I i+d ,o,'.'p:-t ''p' Nhi::,h~iuim i.; so widespread in trop­

ic I so1 i I.; thlI it his ii,. c(i.i, , I y be'] 'inveithi t ltegu ets of the cowpea 

group r+;u+ply rt'n;imod I , i;:10'ul~t ion Iut are'i nodulattvd af fect ively by 

l , rilr i I ', I tom 

S/.) . Ih,, Vol , 1, ~i%'o't,lp l: .- 'I i I 't I it' at I (RIt ;AT !howed nlodtull t ion 

nilt ori ' I" ' i i'i I I;II g' ol ig'g',tl jii i ,enteri 

eqllha +'li ln(11 d,li t ,! ill rif llIat ioi+ lld+ Valr iont'; 0:1. per'illie~ll t.n al'C' I'tUVua Iinlj 

tit: itl i']ino ittsulat ;t'ei;; ;elected ofc oiftpitge.ropo'zi with strains 

ni:'bitm in a s nit ivnt effe ct ni tl yield o g a';in anid dry mat ter 

and~cthe'ir v'onl ti; l'tent.si. t 

,Metthod." oft tlloculalt icoll 

,.it holut CNh :lii:Il tCed 'I ri':ttn''tlt : i't, t is the priferrcd carrier 

+Or hi i b.ll:ll! L'U,tu~ii it ;IC'(: iltlriii!,'tito la]I'r (' tr il of" bacteri , t.a l; 

i"MlL.. it their \iability ;tt :idho. s'; w,'ll to st'ee . Ini iPuerto Rico, 

I eB ii;, ,I o i i dUst i; ai Catrlit or ;hwti'd r;apid decI l ie in rlhizobia 

,-..h i h his. ' Lti; Itr i h"t ed I o t he t a nl fln vt v~it of a' il" ( AO)). Dutoxi-

Lil. i i ion l iut'qa , iii rdv i lsi t hi; mater ill a a for
 

ii 'Cii I illt.-.
 

I' '1 t t o i vehiclI e 

An (i Ift'I jv ,st -a in of *thi'ohiuPm van be introduced into the soil 

Iy water'ing ti rotw tli or by pouriLng overiilt', ai below seed it the 

plinted cl ei befl "u coverin; wiit h suo i I !18 ) . 

'T'here ire tw,'o prt ipal me:thds of aplplyinig h;lototer to the seed: 

1) dry Mit, ..-.- Ii t in;g tLhe nted With a peat or hinuS cutiure; 2) wet 

li',hth+l-ll;V~ii, a slu!r i of lal-, :gar. r i'reeze-dried culture in 

w, itti iig,;i iilit iot, aind then drying. It Ji feared that this wet 

Iet hoti; I L' :'' c,:h i cats I 'it t ie I e iile sed coat wh ich are toxic 

to Lhe rti ,.,ii. 

Seed i ul'lltion i:.uv b imiuproivet Ly iil' [tinfion of an adliesive 

itatl or A 

, 

(usually gu ric inthyl ethyl celuIIlose). protective layer of 

finely ground pho:ph-lt e (b;ux iLe) , . ime, talc or charcoal is often 
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used on pigeonpv , seed; in India. Such pel luti ni' i; pa r ict,[arly 

important. in aivoid ilng; Ioss of dhi;vubium when iino'ulatuti .ttd in miixed 

Wi i avid iertiliz;vr, anod it iiaY as1o i'P the Rkizolitm at least. 

t' mpouixiy prtt ct: iton rum nt tI r i ui iv rat1 c und it mi ;;. 

Qm,,i',rciallv inocilat,d ad Ia,' he Idtlicint in rhii o ia ;bacteria. 

A tic; poIh pi t u;npa, eds Leat.,-,. at the .\itA ri I i an Itu cu I an t tseicarh 

and Control Service, (AIR(IS) in 1012-74 siowcd very low bacteria popula-

Lion as coparilid Wi liabo ri to rV Standads whtih tequlire at lteaSL 

1001(i lia'= uteria per gram of pe;at, rsult iig in 600-0,000 micro­

ol"nili ms spicad over t surface' of eiact suei. '['h coltmlcrcialt sample,, 

teste'd aulu;iiy haid less tihan PV of Mhe ,hi:zolia dci 2d. 'T'h faut 

Iay li, ini the dr'ing, prtLt;. Hiigi tullipulatireu. uring drying and in 

•toi",' tau,- apid los.es in bacteria. Rhizoia Cuints fall swifLly
 

in th first , to 8 week; of .tora,,. AIRlS iivest igators hauve recom)li­

ieudid that th dat Af pr:p aratii'n be diipIa ved oin.ll conmrcially
 

Pii'ii 1:0.,d S,,d. (H", soil tiempeicra tuares, espl-u ially in clay 

and ni IW in nrr'uiuuc matter, can also reduvc the numbers of 

rhiii;;n i a (1i). 

Tihe highesrt quality peat comcinlly available atiiou ao:rcinl 


this t i-,c , 'ry ravIelv -'onLtaiii m r I,o(on million iii izobia/gran
ri than 

o !rat. om s;nniiliura 'c' in' incireainig thin;Oii ac tinns of 

count in crier l'c ;aiss'ire populat ionis; on p cciincla at ud seeds.oi to i;qi 

(Wnuta'.rci al pvllit in'. i n itdicapped in .int' .lntries Iy legislation 

which r it i s; Ic 1;.io t of f i','iuir " tnteri- that can te addcd to need 
tor Htl'. ito.evi, it ;lMA'ui ptit:; -"uill I ' bta inld, coittner ial 

mi,ht a to,,wal - ; in andpv~l,.t in l u Iu , w,,v 1. Lt ., in rhi.,bi:a it 

more ;at i.;lat' rvy i- a fo the' l;rt' (, ). 

With (&ic Seed,,*i'trial r nt Iu;'it:t' qt ivare commltiy treated 

with fuimgicide iniourde r t coitr,, I t't' 1 ino'irdipae -n. It has ben 

nutitd Wti ] ip'L-iiiin, htawi' gllr ii','l i',it spuds;,it'; iher percecnta'et (78.77) 

of seed-Iie iig i , compaired to darik-brown aia'dq (53.777) (74), 
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which are higher in phenol content. Fungticides are to some degree 

toxic to Rhikohium. Experiments at the Pllant Protection Research Ins­

titute, Pretoria, showed that the fung icides Brassicol, Terraeoat 

L205, and Thiramu 50 were the least toxic when applied to cowpea seed 

before inoculation with rhizobia in peal. When incorporated into the 

peat, Thiram was mark-dly toxic ( 2). 

The antibiotic, Aureofungin, at 100 p/m, applied to p igeonpea 

seedsa for one hour prior to sowing reduced wilt disease considerably. 

Application 6 hours in advance caused modvratc phytot ,xi.city; 24 hours 

in advance, severe phyr ::icity (21).i 

I'igeonpea seed; disatributed by the International Institute of 

Tropical Agri:ulture (1ITA) for trial in various regions are treated 

With the fung icide )elmosan (chloroneh) 65 WP. Inoculant is sent with 

the seeds toLgether with instruct io: for applying it. 

Much att. tenton sel cction of effectivei; being given tihe 


Rlhi:'obiun Atrains which can surVi.e in peat treated with fungicide 

(281). 

Straima Ai RhizobiUlTi 

Forty-f ive Rthizobi un t rains have been isolated from pigeonpea 

plants grown in soil corea collected throughout Trinidad (35). Cer­

tain strtins of Rhizobium are attracted to the particular exudate of 

specific plants and not to others. 1'i geonpea cultivars grown in the 

same soil type differ in dominant Rh izoh ur strain forming nodules on 

the plant. The Indian cult ivar, UF3I.Uh4, appears to select a Rhizobi um 

strain markegdly different from tha_ as0sociated with tall and dwarf 

cultivars (36). Certain atrains of Rlizoliiun may be att racted to the 

roota of legumes whiclI they do not nodulote (4). 

Grenhousve tr ial s at the Rotlhamsted Experiment Station, England, 

using Trinidad Iwarf No. 5 pigeonpea and fourteen Rhizobiutt strains 

(13 from Africa), showed the following results: Strain 5008 and 
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CB 1024 (poor nodulation); CB756 (very poor); 5005 and 5030 (poor to
 

medium); 5009, 5200 and 5029 (medium); 5018 and 5028 (good). Strains
 

5000, 5011, 5016 and 5017 failed to nodulate. The inoculated seeds
 

were sown in sand-grit root ing medium flushed daily with a nutrient
 

solution containing 25 p/m N as n itrate, with care to prevent cross 

contamination. Uninoculated control plants showed no nodulat ion (71).
 

In field trials at the International Agriculttral Research Ins­

titute (IARI), New Delhi, inoculation with lihizob ium strain Arhar U
 

was successful (281).
 

Strain CB756 is seemingly effective and is recommended for pigeon­

pea 138 in Australia but it is not known whether nodulation is
 

.ctually tihe result of inoculation by this Rtizobium or by naturally 

occurring strains in the soil. This problem is being investigated 

(72). Responses to Itoctl at ion 

Changes in Color of Crop: The p igeopo rarely, if ever, shows 

signs of N del iciency in the field becatse of te pr.valence of indi­

genous ri;KOia. Delieterate inotcul ation does produce a color change 

(yellow to green) in the plant in greo.ntl tis, exp.riments;. 

Changes ittComiposition o? Crop: At (imlatore, isolates were made 

from 110 root nodules of pigeonpea collected at variott locations and 

64 isolates which made profuse growth were selected for pot culture 

trials. Five disinfected seeds of pigeonpea strain SAL were sown in 

sterile sand in each pot and one mIlof rhi zobi suspension was pouredol 


over each seed beforte covering. After the usual care for 60 days, the 

plants w'ere liftcd, dried and analyzed. It was found that 53 of the 

isolates increased N fiation and dry matter yitld/planLt. Ift aitoutnt 

of N fixed varied from 1.3 to 342.32 over that of the controls (218). 

Increased Yields: Pigeonpea strain UQ38, a tall, indeterminate 

type naturalized in Austral ia, gave high seed yields when inoculated 
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W.'ith Rhizonliuim itrain CB75,. Six planting; made 	 at approximately 4­

19, 1471 gave dry seedweek intervalI; from Sept ember 1, 1T7 ci J.ni"ary 

yit'ldiha ranining; fruom 3,052 k Lo (,021 kC'. The yield declined markedly 

in c rops sown F bri it'r.' I16 inld ' r' . IM1 tlt)..

inocul tio
Ina t2-y ir field experieiilnt at >ain ntiaAr, lidii, ll Wlith 

RhinobitoL cul tures (5,(J-,5§0() vi able rhizobial cel ls/seed) resul ted 

in mna::imum dry need y'ie lds of 1,6F kg/ha compared with a hight of 1,240 

giha f till ,:i rol:. igher ;in yields (up to ,160) kg/ha)uuinoculiLted 

were obt-aintd iv pal lot in; Se inociilated seoi to protOtt the rhizobia. 

Intllptinq mll ws; tail chartcoal 1 lihe. Cii to] pl ants wereat eriaI , 

node!.. o by Omt iaI! r'izol,i ii tute soil. the nodtiil coUnt lan)t 

i , fIre Ii] . i1 he f i r:,t ,'r 25.A i hIe teond year, coi pared with 

i ra i tt:m of 45.3 n'tiiiles ton I t& plant;s groi)wn fI'romll illOctl '1 ed and 

pe lIatel .,;eetd ('') . 

Fert i- i:.er P 

Most studies indicate that P is tih. first limiting ntLrienl for 

pigv.onpvatlt, undtr ! itiniii (184). Undei conditions inlo' tropic tinVit 

toerml' RO t beeni lin)no reottt ill pi.,oonpea yields have mteastlied at t ii­

b)tabllo to ,pplI. iatinns el ' ("4? .5,.' ) . A plautsibole o xplanaation 

/ , 
Inight he foundi in tLe work wit h Vairionts crops of Rennet K atl A 

do I Va] II ta] .Kl i , ind Bad iI 1o 1__/ under variois soil conditions.NA 

10/ Boninet, .iA., Cap6, B.C., and Rier, A.R. 1946. Lack of 

r-epons.ef sig'i'a ti it applicationms of phospihorus in Puet1o Rico, J. 

A-r. Univ. P.R. hO( ):1 0-'i;. 

!I/ tl VaIIlIe, R., iox, R.tI., iid lugo-iASpez, M.A. 1917. 

R.si,o 1 ;(t t a ;l.v tis ?'i-wn 1u an lIt i:aol to residtlui broadicast and 

banded ' loriiliOcrs;, I. Ar. Uiiiv. P'.R. 61(2) :179-86t. 

IN e,l Vaiile, R. , Sct t , T.;,!. , and lFu o-l. peos, M.A. J981 . 

Varitaiible I.ospitl ot food crops to hitanded atnd brioadcast rcidutl til P o1o 
v 

anF ! ti ol , .1. Ar. Fni . l.. 05(.1): 

!IA/ Badillo-i-"l icilan , ,J., Luuo--iiW pez, Ml.A., and Scott, '.W. 

]t 7q. iflItitu n :- of cilt ilva, N l v is antd time P ,I appllication on 

p1;toil cl hra ti-i-, I co-tmp oititnaind of till,-t I s yield contll Oxiso l, 
Jl. /, ',r niv. P'.R. 6 3(1):2,3--80. 



.Psoit,!: ire usunlly low in 

fertility, no crop reo;ponso to er ili.,.er P c-ould be n;esuird Del 

Va lie et al .1 / could not obtain lily rcsaponsu f rein Soybeans to applica­

fertii. i'er u clv 

Even on Ox isols and ULt i; ., op( M which 

tions of , I' at ,vaIryi .lp. ,lr the ;ame. l;oil inc! 

cliiat it con dit ion., they t ail ed to obta ln rosponres; f0-111 2 ucc eding 

crops; of native white bel.S 1 / . atiny1oil; () Pl't L RcCrt,Wilhther 

Pilaited LItO ,il'tie, toba' 'o, deftet 01 p ,.tles, ailve i ull recov ng 

over iieyears ralther irge ;ipplieirt ioi,!;atJ fert. il.i;,i 1P. -jost of this 

P has prohaibly been fixed and can brc ',riullly tapped by growing crops 

over -I tliulnber of years. 

Some exper iment;; at til' I I ian Apr itu Iturai Research Inst, trte 

(I ARI), hav, ind iated that broadcal IP I rad i.1 y ava;ilable t tieh 

absorb ing upper root syst:; il peii .11d w itb cropt tp,':l , Li! in 

sandy loat ttler it :, 1:11"1011thii;titt (deLfarUIl irl'it Lilt' d be nll d 

slupe.rior to deep pilace ctlllt., 1 1 ( : V). 11 Itote c-',--m t -; t c('ult iva r 

Pusa Aget in1i sa dy I,lt; tinde, rainf1f :tit i on,, i'1;-e'c: a' of N and P 

(ipths ii l d tirfacefert iI iter at ,f 1 ) 'm 50A , iiti Wed ,: tallnI 

appl ication. titghe.-;t yield wi; olta ietd Wh1211 hil f tlie forLLiiiec1 was 

platced at 15 cm ,and half at 30 tm depth (9). 

Fe ItiI ir;er K 

The ,;ie for 1"under Ceanitions in Ptuerto Rieo can perhaps best be 

argued on t Ie batiL o 1 the lo V cO, soniption wlIi I, the l,-supptl y in, aid 

releasi ng power of many of lth- soils of Puerto Rico tail 1)0 rather high. 

Abrnfia et 1._ meann. ti ti' R-spol ying piw'Lr of 21 typical ;ol Is by 

cropping pangolagi as, on pitt.; for coi c it Vt',ll . luir igip t lie f irstIVe a 

14/ Abrii ,n, .', V ic t e--Chiandi er, .1.., F i t,;,l I I , .1 ., a l Si I va , S. 

1976. Pot as.,ilil .up inv tfp O Oi I ,, it t) ilt , O .:i.solIs of 

Puerto .1co,Agr. 60(l ):"45 ll.I. iv. I'.R. 
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year of cropping, tLie soils released the following amounts of K: 

So i I K released, kg/ha 

ox isol; 234 

Uilt SOIs of the ipland 260 

lMltisoIS of the coastal plains 230 

After tlie first cropping year, K removal dropped off sharply to 

about 50 kg/hi for thy OxisolIs and UliisUls of the coastal plains and 

90 for the WlKiSol; Of the upland:;. 

Considering the relatively low K uptake and K removal in a pigeon­

pea crop (ai'uid 2 ki..lha/1000 kgc rop) it can be inferred that most 

soil; can rt rl ;teqtat e of K to support growtih and production,so amounts 

of pi goonpvtd crop: hicoughotl ;;ev rl years. lurthermore , K in soils 

wlere mica:; arc ;buntdant in the ,Miy iract io; and where tie K-bearing 

minelsIi in tile saud fractiont are more aibundat and less weathered, call 

he e:pe d to benome avaiilable throughout the years. Abrufia et al.12/ 

meair ed rcvnovl of o il K by ptlngolagrasti o-r 4 years of'- consecutive 

cropping of the order of 533 kg/ha, a figute that considerably exceeded 

the so-c;lled "availablu" K content in thli soil. 

The ( ;l, frI Ca antd Ng, 

lugo LSpez and Abramns (I W) stite that most of tIe soils of Puerto 

Rico wtere experiental work wi ii g has been conducted appearpineoipeas 

to be well -supplied with Ca. Evn many of toe acid soils with low 

exchangeatble (a can normalily si;upply enough Ca as a nutrient for adequate 

crop gtowh. An Oxisol Iat I.sabela, itnnortIwestern Puerto Rico, with a 

CEC of 13 meq/1OO of dry soil will have 3.6 meq of exchangeable Ca. 

This i equivalent to 1440 kg/ha of exchangeable Ca, which is more than 

ttnloih to ;tltpport manly crops like p igeonpeas that use and remove only 

a round 2 kg!o 1(h00 kg crcop. 

The pia-otpe'gitppears to use a ralativel smallamount of Mg i.e., 

.1 kg/ha/l 111)1 k dyi mat ter. The same (lx isol previously titentioned 

wherec pi,,eottjvlt;; atric gr'owi in ittthw tr Ptei-to Rico, can supply 

altitost 1 flieq of av; il ie M/lll0 g soil. hliis is eqiuivailent to 269 
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kg/ha of Mg, more than enough to iupport 1anumber of crops for a rather 

large period of t ime (157). 

Fert ilizer lartl;ic ei'nt 

Sheriff and Rajagopalam (.61) have shown that when fertilizer N is 

placed dire.L ly under the seud in dry land conditio.s, germinaLtion is 

inhibited and seed! i1ug mortal it y inc teased. The daailge is minimized 

when the ferLtili;'-r is placed in a furrow adjacent to the seed. In the 

case of ft ilizr Ptplaciielnt in bands is not superior to broadcasting 

(hl) , a Ithough Si;::L, and Yadav (. k) climhed the opposite.
 

'IRAN SFI.R OF NITROGEN TO OTtH!ER CROPS
 

Leaf fall can onLt titel appreciablv to N in the soil. According 

to arLt and lranltz (71), leaf fall might he a;s mlch as 2200/ha in a me­

dium durat ion ,nonocreol. WiLh an ivera.ge of 1.627 N, the leaf fall 

might. return 39 kg/ha of N to the s;,il. Il / 

In Intercropping S\stee: WhilI tlt pigeonpea replaces and often 

adds N by shedding leaves aid flowers, its deep root. system cycles 

nuLtrient s;other tin N l' ir deeper ;O I to the sutrface to the benef it 

of oilher crops. 

Tadit ionally, the pigeonpva is riiuly sown with its companion 

crop in ILternate rows--OILen pigeonul)t rows aire separated by 4-10 rows 

itercrop. laLe-Maturing pigeonpeas are isuaUll y planated together with 

sor)iun, pearl mi I let , cot ton, or with fther legumes of short dtration, 

and minommar minlet;- In (Itn1tral India, pigeopipa appears; in IlolnsoOn 

c'rtopping Pattt'to in shallow, ildiii-tuextuied, modetately deep black 

soil as toll ows: 

Sorghum + piig'conpea + sesame (in terc:ropptd)
 

L pig v o a
'earim i I let npe +- sesame ( inLtercroplmed) 

15/ Na rayan and Sheldrake, 1976, ICRISAT, Unpublished data. 

http:ivera.ge


llntvi-,f-Pppin, v~xpui~i n~~' I(CKISA'I, With, piguonpeas
 .t IHyde~rabald, 


p 100 Vd a /5 ci'H re ., :;p Icilli' Anld I-Ill iliter"t'rllp bti..;.cel] (. ts rows, 

show.d that I litheggu;ttt y i'i1 oft l lilt( r -ps (cowpta , soybearn, 

s i lji!u , piail Illilil t, Italian mil Iof) wa; "ilOut dtublte that of the 

:;il: It i , ;il,' ; ;;liktlill;; Illl I ast ;l " ar'lL lilt'inter­

cl,.t) '"I t)M .} lltc pl An In i cp'mii ()iI,)uldn~ut) With pigOIJV C~mpe.ivar 

Cu -I (01141) re~duces- il,;u t'Vitld ;s - ')' but prt)vli',,; A|ntet profit 

,r'at t th In r' I pe;inutit ( iPeanut a solor tIng .11(ai , 'tIMV2 III ant I-, ; a 

crio ha,,; ,d I , 09 '-/ha (unh I it I) inL.trpI Ant d with i igeonpeaelird -1 

1,9hI kg/ha. Tlh p i .tpea crop pr, ides in ;Ad itintfl 595 kg/ha of 

dry needs0! M.:.
 

Sili'toipi Alnd cowlepva togetlhiir have given a tottal yield of ,836 

k,/ha. M1 ixed lintings of liitigbvtn andp igeonpea have given yields 

of 1,22n kg it 2, b 6 kg/ha. i'igeonpea and black gram (urd) combined 

have y i C L I ,,It 9 hQg/ha ( 'I) . 

IIn 1)ganla;u, pi geiiitpt;a; art f'qt-ti tly ,rown in mixed plantings 

withI l mi!i, ! i lipti , (l it oI s).tsaiehi m i I lIi )-anu. 4) (oI 

ii,.c lnltivar.; of p igeonii;)(a ;ho, ;inra nIl powth habit; when 

inter '1pped. II'-I And llv-l( do iot develop i Ihasal hranches wheln 

a wit 11l1 hich I (l t 'ld tie1',1 : A I tt r It to%,s Ip arl ii I t wI ti; ;h;i 

i:-, (t:',. iwt ittA ilink', , liduce pigeuolpeaarf i nd .lti;a xields 

I)% , r,,Vidin, [oo( much :,w h,. ,Niw'v(-thrlens', tho' tmdjorlilv o)f Lhv farm'lers.­

inl 11 10 10.!.PI.AMI 010 V an',/iln ll il r('rcp !,illiult Inl't-ous1,' withi p)ig'.otlpf-aI. 

The mahI t i ; h/! " ( : fI -(I ;I I( ht .'t L'ITn(v(d !) r(,-th,l 1)ig. onpea,1 I~ b l1 1' ,-,nt ~l!;t 

husht, - At , ' L ilt(', , , A I )I 11 tv Ij-I L , s'uceced iII-L I,:r. I s-inno I II ),; et(d.n Ca 

1i110 i e , : ! I hI ve 1i II' 0tt thU ie ; have;t rIIl I)1) r(.., It r plt i); 

rtl-l Ihl 't ,tid t ! aiI d ' ;IsIteii. ('( III'r C'- , )! Y i'tl d ll ; pil'e)n­

pra, hy"malny Trinidlad I A I-11w T n. ink-c11(i, oV I a '(ruIito , Illlmlk in1 )i illge r , 


ros~ell I! or ; ro all ! i t-hl(":;o-rruI" , [,t (I d -n. 
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Voti. uvit, p , As(1 


witlh corn, with ieusiuu, ai with corna dil tniollt) e't A very 


UIlnder codll! ition; in ,'enpaN; are 0owni l iation 

ji. st ranie 

lsocia tio wia( obetmrve(I by l'u II te: pliineappl s- piiNi l ti I_ 

it:i in millt, which is fist- ,rowing, c.rly-,taturing, non­

ratoon ing, hasl,been find to be an e:x:cellmt intcrcrop) for the spreading 

mediin-duiraL ion, slIower-growing pivcan;. 

,
A forage, the pipounpeta has beien cohilicd wiith Rholen- g;riss; an11d 

was betLtr graz&e t ban when combi.ned wi th molaa-.'cs gras;s in Itawa i i ( I). 

P'igeonpea combi'ed with panroaIroii, has tivin good results in Brazilian 

pastures (156). In mixed ttands with elephant. gra;s (Napier grass), 

p ig eoulei dccl in id alter 0ii!hL in tliii ye'ars andcuLt inga less.,; two 

produced only 3,=140 k lax/ha (14). 

In Rotations;: In cLtr'al India, in deep black soil, pigeorpea 

appea rs in rotated monsoon crop patterns as follows: 

Sorp'hann - pIg',eCilpa - fal low (2-,var rotat in) 

Sorgihum pigeOtNiliOl - palit (2-year rot it ion) 

(Olg tilul( 4- ;1,ge(:ap a -- otton (2-year rotat ion) 

( I( "- :;tolint - [Pieoinp;i - pealit ( -year rotation) 

Iuproved cultivars maturing: in 10iI-16)0 da's are being recommended 

for rotiLkion w,.ith w'.cat in nrtlhern and central Iindia and with saf­

flower in the south (1.,). 

In th ma the piigpnolI)(e s rotatedbah: Islan d'.,; ii traditionalily 

annutill, with tr1.toes. In [gtinida, atiitr one yiar (f cottol, the field 

is devoted tor 2 years to P)igonpea. with finger millet interpinted ill 

March-April and hiarvs;t:i in J ac-,Jly. After the finger millLt tubblq 

is plowed under, sesame or sorgliilm takes its place. E ither itercrop 

is ready to be harvested with p igvtoilea fromni Nivember to laniiary. 
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In other Cropping Systems: Intensive row cropping of pigeonpea 

was made possible by the development of dwarf determinate varieties in 

Trinidad. Row cropping at high populations of 136,838 plants/ha as 

against 14,820 plants/ha in the traditional system, gives gross profits 

of $667/ha as against $412.50/ha (V). 

IN.JURIOUS AFTEREFFECTS ON SUBSEQU!MNT CROPS 

to be hardPigeonpeas are reported among farmers in Puerto Rico 

on the land, the effect being particularly noticeable when some other 

crops are sown immnediately after the harvest. This is not unique of 

have been shown to have such deleteriouspigeonpeas since other c,3p: 

undereffects on subsequent crops. Narayanan and Sheldrake ( 79), 

conditions in Lndia, observed that pigeonpea grown on the same soil in 

year grew very poorly andwhich pigeonpeas had been grown the previous 

their yields were reduced by about 807. They attribute the situation 

probably to parasitic nematodes which do not form root-knots but which 

of the plants; or to an allelopathic effect produceddamage the roots 

years pigeonpeaby chemicals released into the soil by the previous 

crop or released by the decaying residues of this crop, Badillo and 

Lugo-I.pez (43) observed, in a series of exploratory laboratory and 

tests, that applying 11: of oven dried pigconpea leaves ongreenhouse 

soils pan ted to beans depressed seed ilg germination and emergence 

more than sixfold. Canopy ieight and fresh weight of 25 day old bean 

plants were also adversely affected. A second test was conducted 

iucluding 5 treatments: 0.69, L.39, 2.78, 5.55, 8.32 and 11.00%of 

dried pigeonpea leaves. Germination, seedling emergence, plant height 

and fresh weight of tops and roots were reduced substantially with 

of dried leaves. The injurious aftereffects wereincreasing levels 

dramatic with only ( germination at the 8.32Z treatment (41). 

Further tests were conducted using an extract of the leaves 

on solution cultures. The germination of beans, soybeans, cowpeas, 
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corn and tomatoes was dramatically affected when the concentration 

of the pigeonpea leaf extract was increased to 42. The germination of 

pigeonpeas remained unaffected at all concentrations. In a second 

test of the same nature pigeonpea leaf extracts were applied at 

concentrations ranging from 0 to 5.3%. In this case, beans were 

severely affected at levels as low as 0.8%; corn and tomatoes, at 

3.2%; cowpeas, at 1.62 (43). 

The deleterious effects of pigeonpea leaves and leaf extracts 

upon succeeding crops in a rotation were evident. The cause of 

such aftereffects remains to be determined. One possibility that 

merits further study is the inhibition attributable to hormones, 

mainly abcisic acid. The depletion of soil moisture and of available 

nitrates as a result of high sugar content of crop residues and 

roots have been postulated to produce similar aftereffects of sorghm 

on subsequent crops.-1 7 . The sugars furnish energy for the multipli­

cation of microorganisms which compete with subsequent crops for 

available soil N. In the experiments with pigeonpca leaves and 

leaf extracts, the depletion of soil moisture is discarded since the 

growth medium used was eitLer a solution or soil maintained at field 

capacity. It does not appear logical to attribute the 

aftereffects to N depletion since the pigeonpea fixes 

17/ Leonard, W.H., and Martin, J.H. 1963. Grain Sorghum, 
In "Cereal Crops", Chap. 21:679-721, MacMillan Publishing Co., 
Inc., N.Y. 
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sizeable amnounts of ;ottto,;phric N for its own consmption and probably 

there are eough amounts.; left over for the use of subsequeut crops. 

IIARVESTING
 

Te pi;ge iipun is; a l.abor-intent,;iv, crop. l.abtor may constitute 

90Z of the total coL:t oftproduction. Also, peak labor periods may 

coinide Lwih periods oflheav, tahor demand by crops such as sugarcane 

and tobacco ( I 18 . 

the lire' picking o! pods (as early an 7-.112 weeks; more often 

atouu b-9 ti it hs, or up to 12 months or more in laLte--iLiinrgis types 

( 1 4/,174), in lune !y lind in India, and pods atre gaithered regul arly 

every 4 to 7 days. Frequent p,icii eii'ouiges podding. Wheni tihe 

lait are ready, lie bushs are cut ol close to .he groudil, and the 

ls a t ied in bin d!es which l tre stool or in a covered shod to dry 

ti seVer daiv. 

Wiilv , the griFeen punts ari preterroed f,;i eatig, all ha,-vasting 

il do iv l : i (QIlln inq thie pod., or iitu itig o' I toe top 15 or 20 cIn 

of the pat~it with a s;ll sicklel It prtinug ktiMi e xcept for thle final 

' 

pods to ripv" a)re lett o tUKLil she to dry foi ie as;55?_1 Lortthih art 

plantin.g the s',econl or h; rd year ind which r'etItrslhed off aftor the 

hiuss:; ae cit lKok, alit hough SOtHI' Matersy deitlend (i COlTlt orcial.1-y 

alvailable' seold for replant ill) (I1IP). Ilillhi,r ,stCed (ual itv mii ht reslA]., 

if set wei, picked as soon as ;atire to avoid poellt rat ion of tie seed 

ilyfunti . 

SoT:ie d iu -:t';I.ei"i tLypls wi I I protliuce a seconld ucrop (m; tlch tas 

'075 ot the total yield) after ratooni ug (Mi,. pruining above tbelheight 

of tt iba a;lbraiu's aitimullates; rapid regrowth (25QI. If the plants 

are Itpt s they pttutud harvest,s 7 :;aitlI ticonIhr art back after to 

etll.tra.l-A, hlunchtin ( It.). 

bt e e illc ,'oitL; of labor, attent ion been, 'I ir;;ill, tiantiial has 

;)iJvtl to I.i1 v Ii,111ametti l; il; iuirto Riio. It bat; been found that 



;ii tLn/,i ititit, i..re, )~t ,.l'lt ilert. , l'i e l ,I litre in;whn , lilt,;n; il y 

itV in he crop dl ivered tt the, factories (W. ). 

In Puerto Rico , opt imumiltit ; fr h;rve;tingl cult ivar 2-B Bushy 

have bl tht'i'lt e m jit'dn ft rot I. It pttteli i, ti tofra iig size pie(tpe;is 

of simple; dtrawni u;ing salsn; I tmw1 I he st andltr t ime-vield curves or 

directly rin ; from thei (V't). The percentige of catnu inl,frolm tablesprtpired 

s ize pigetttpeais intlr'tnied lp t aMaximoutm i tandlecreeid. Thehtl 2i 


caniug quality of piuolpeas hairvestied at lit eak of le, yield aind 

at the peak Of the product iou n;tye; varied :1; the Lime interv l at 

which they wcrv, produced varied. Mhti the maximum yields (weight 

basis) cait within a ran,ge of 18 to 26 days or witlhin the ratge of 

19 Lo 2( days (couitt btasis) ti caInnjg qual Iit y was alIways either A or 

B grade. Beyoid the upper limitsa t" tift'I Ve :taiulerage- C or stl­ot]ly 

standard grade;s were otaid. fhe time intLerV l of 20.( and 25.7 days 

co-respol ing to th peak po int s of tlie proposed horvest ing cutrves I je 

within the above niotnt oted ranges;, respectively. Yields beyond the 

28th day were either a C or sttlstaidard grade. Harvesti ng at Lthe 

Ia::iutmn Itrotttiot st age may renlder a rabstantial produce which is not 

marketmal . lv harvestin ,;gat the peak point:; of the proposed harvest­

ing i urves gotl yields and;ta god qualIity produce will be obtained 

(44,).
 

L.owl;ad plant in aotd iccihatical harvtest ai being investi­ore 


gated tnider cotdit ion; in P',pno-i ico (I). In Trinidad, commercial 

inltttest; are undiing ri,.;t:.-ch in row planting and mechanicail iar­

vestin ot dwar ts;train; ( iiq). (;teen pod; on plant t I m high have 

beet ha rvestd by cut t ing the plant:s 0.3 in above ground wit h a reci­

pfctit ing mliower ald tLhen f ed jug the tops tlh ougih ; iii ittng 11 mItacine. 
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,v trp AIL1t ion (t p dk; i; a i e-:ir whi Iv they a re L i I I attIached 

t:' the ,1i 1 1t, and t here is lmin i..d for imlrovement. of hlar­

venting ic nr', y ('1,). 

DRY ING; 

lii rVe;t.- d lie h for days-; Wi ithf rcqulentv d !;mIm-d r ied 4 -6 , 

Lurl in ou Lo ; aidlelrtprieVe mln Imit by lO1d ad Wi tlh protoc­ar 	 " t 

I )1n 	 t r)mia i1 andl i i ;l I mLi d -W
 

Oven-dI %"'i It i ii or 'idlvs. II CiL Ieith met hod,
lr'. ,00-'(in- r r4' r 

(ism-P sihould he ldni'd ]()-]2. aind yie ldm; should not be calculated 

mmiLil s;h deihydi atlovli mm an;1a;been ;c:mlnm) I i hmed (2 / 

'l'lll~~l~t:DI II::N:to1,,1l
Al,; N (
 

Ini Indiai, the it tops, ift i- ulc.-drvii', are shaken or flailed 

to dcL ih Manil reshinig e.tILhe pod. th is sl dloie by pLcing the 

driud pod; in a CiI oth sick and beat ing. 'ods ch ich fail to split 

must b, opie I by ni iWA.f find rolken seeds are el iminated by 

m,: at' sifiil{1t 

II I i Iii, a i -hirve';I m;prallof uiqim t (lliqunt)--.44 g/I1O I of 

w il c/i~l- -(,ti:;, ii'Ieta dlifl it mi, i si;i , Lhe pods and facil i-

La t iiTic> I ii h in,, .me I I l, i IIIr,-sihIi ( I!i) 

d 	 i f -tyI Onicii!l,-iilia , tuldie, l' li ben Mi i ' dtc-rniiiie the fteaSibi] 

;,,:,t l- primi mi-ape seed ion.of 	 a imp in- ii~ ip-'t mit ( , mind product 

orll that lit,--ml;t p \pes;; iwld vin cut 

0 cm IWhihI r ir ,itepuiolns ; it 8l- tcek intirvil:; dur ipi, sillnili,-

IL 	is rp The l ini ty Iii IQ38 be to 

I m I.lpi- 11d ii;, t o pod-,set.t np,tlt imlm . ITi a ,-c e . I ' l iniiap I' I Io. t or 

Thler - :t ill a " om-;limmilli" m;-md \ield. A h liher raite ol planiut sur­

vivii aid mm-md yielud was olitaililod by pemmiltt lip',winite ,rmi ing of the 

miie pr lific 5l0lt(13). 

tl' lA' FACTOPS 

In Trinidad, 817 of Iarmiors, wilh I0-acr' farns, grew less than 3 

http:lliqunt)--.44
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ac 's of piquonp a; as an intr vop in 1WIi . They prefer to o.ol, their 

crop diroct to ctu;toIer.' or toi rvLai I merchant; to obta in a higher 

price than that ;uaranLVed by ht Cent ral Market ing A getcy and proces-

Ours. Consequent ly, t boy are prone Lo I tll pLroduct ion to quan it itie 

thit ran he readilv disposed of at retaiI (3b). Also, they are incl ied 

LO I Wit plant in2 ;;; LO MdLch avii lable labor, vspec ial ly tree fanily 

labor ( 11). A; in Puerto Rico and Giadeloupe, some early hiirvLe, in 

green peas is done in late Detember to mLeet lhe tradiional. demand 

for this vegitihli at Chrit :ia;t iMe. 

A coideiraible NrtiN01 of t i, crop is tainud ur ;it homte, 

ot 

for iin 

iro;th, or driedOl and ;tored it1 ) 11!IC Int the Offt asouo . An Mtiuch I 

MU of a :;:ial I rPIL':;o Clop IliV ht r's;; VV'd t 1hiot- o01Vit lUtpt ioll ;and 

see~'d Io r 0:-t: s;.; -on s p 1al:0It iIik, ( I I ). 

, erorcertain ctlLivanr; preferred for ise homie or iit popular 

on l,'t m:;Ankut. will cotinue to he grOwIi on i slnalL_ scale, white 

t.pv: [eel/til 'olerI no a l criteria will he planted on a large scale, 

:'t i ll v fotr pre o, s I I g,. 

Iduet ionAl t tfort; by exLension workers will he needed to convert 

fainer; from iamiliar vartieLios Lo improved types higher in yield and 

iL1ri iwtnl value; at o Lu convince tarmier; Of tie valhtue of inoculat iln 

lIi ;oil our i'he1oilt %"it 1 ' and ;Ulphur, 'spteciallv. 

Iin l iia, f;l itl;e are ',p ,'ing, piintv)oa with high-y'ielding types, 

of urrals;, irrigated and ortili.'.,d, and pigeonpia culture is being 

mno'e to ma rgin~il landt;. I'e aim ,l ICIRISAT i; Lo disL;ribite improved 

n;Lr';ins, or PiguCO11ip0As: sutitalble 101 Vatl Iol! regFion!:; of Indlial and more 

proi itabl for thit firmir than ite p- t L ., griw , Iiiw-yieldin types 

which cannllot COlM[OWt ectloomically with o)ther crFops;, 

As a tmlti-purpose bui legiium:e, drouhtL-rsJsin;ttLt, of whie soil 

adapLabiliy, somewhatL 1 isitIy tolerit, requirin , a minium of fer­



tiii zer and producing hig,;h yields of edible seeds , rich in protein, 

which are popular as food in SOme areas of subtropics and tropics and 

increasing in value in international trade, the pi geonpea is worthy 

of promotion. lrect growth and non-shattering of seedpods are factors 

favoring mechanical ha rvest ing, which is bt. 'Oming more and more neces­

sary in agricult .,re with spirall ing coS:t of manual labor. 

The 	 vari, itv the itsiil o plant and product offer unlimited 

opportunit ies or Pratclers to d(velop and d.itribute superior types 

for home and couuercial[ plant in',. Much progress has already been made 

and new research programs are Wi ,g inst itu ted in countries which 

have heretofore paid I i! I i 1 to this crop.a itou 

I1Ml fTATiINS 

1. Slow earl igroW1th requiring weeding first 4-8 weaks. 

2. 	IneffIiciency of N--IxaItion by prevalent soil rhizobia. 

3. 	 iotal 1l.I.l I:I 01 itrogen to plant, enriching soil only by 

...N leaf...il I i owers. 

4 .	 t1 .5 I t't o I t 

5. Sensiti itv to shade. 

6. 	Suscep tibility to iLt aid rust diseases. 

7. 	Suseept ibil iy to seed-borne fungi decreasing seed quality. 

8. Susceptibility to pod borers.
 

9. 	l.ate !atur ity of M'iV types. 

It. 	 labor intsh;iv cro;p; continuous fruiting habit requiring 

repeated harvest ings. 

11. 	 Indeterminate habit of many cultivars. 

12 .	 low. yield c, "!',red to cereal crops. 

13. Difficult manual opening of inmrature pods.
 

L'. long cooking ti;:e of immature and mature seeds.
 

15. 	 Deficicies in anino acids. 
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16. 	 Consimplion ;nd marke I imitvd i to areas whplv ihe p ieonpe:, 

is al ready Ian di'epl 1 d fool (or 1to u pie frol ihose a reas 

who have t lsewhtre).migrated 

17. 	 As forage crop, ;:lort life (sluscp' ibility to grazing damage 

and decline afLer mulL iple cutt ings). 

18. 	 Total annual clearing of field to avoid carry-ovr of pests 

and 	diseases.
 

OVERCOMINC IMI TAT)IONS 

1. 	 Use of pre-emergence herbicides. (Compare costs with alter­

native of plastic or paper imlvlh, apparently not yet applied 

to pigeonpea culture). 

2. 	 Matching of efflee iwye h i::obium s;trains to pigeontiwa CUlti­

vaIrs to enlhalnce iodnilat o n ild N fixaLion.
 

3. 	 Deltrmining app)ropriite I ert ilizor formula (low N, high P, 

moderate S, pltis microoltriets) for maximum N fixation, 

good plant growth ad high seed yield in low fertil ity 

soils. 

4. 	 Selection of early-ilatu jog, types and determining best 

planting date to avoo I rost in subt ropical arias. 

5. 	 Informing farmer:; of profi table intercropping systems and 

of yield redution by unfavorablle intercrops. 

6. 	 Selection of high yielding cultivar,; resistant to rust and 

wilt. 

7. 	 Timely harvesting of seed for planting to avoid fungus 

invasion o seed. 

8. 	 Development of ct livars resistant to pod borers (see 

IASIBA of Trinidad; thick-walled pod). 

9. 	 Selection and distribtin of early-maturing types to 

shorten growing season al reduce pecr-day cost of produc­

tion; also to pernint two crop.s per year, except where 



vs t ilbI i!dIt'iI i Ut ;Irv p Itt-'lni d iin I ill[ or'plant ilI ' of
 

alelt-mtu r hlq,' pi ,cu lp.l.s withIt a I , c I,,' ',-it ta in)',
 

inI t l .pa arr tp 

I I. 	 ; I cr t ion aIf c"l1t i i v t i h s;h t - -c r pifi ngI ua,sol. AdopL io 

01t pr;I ' it Of I I Ii,; at p II tO %tme,,Ill.o a i L i ta i, ll1 i 0 , i I ;it i I o 

poi(I: ; ire I uIaIalul i al-s it)' 1); 1 tlitl t i ), Vc Ii /op"he t L L a­

chille'l" ~",Uilechill h1,11%",!.tIngJ.o (l'l 

11. l !ewl l l (l~I I ,,I:T C11Cial lanlm ln s,.;Jlid mechanlical har'­

Ves!t ing) truly Kwarl culltivar:s, not over 00 CMh tAIII, with 

planlt-L-t iliait ,.ariat ion, nut ,,xc,',ding: 15i vm , of dateruilne 

habit (pod a llat to of plat ). 

t Ii tlv'scapalole12. 	 St lic tion it d It it aIha t it of poI i f n cu 

t hih d uns it y/h '. (DI1 (rmin t-ionl' i .h ld a 

of mx.il:u.it cl t i ilt d.n Iyilybeyond which y ivId/ha de I inet ). 

of p11O11 Ita ','i 1 I 

should have large pods containing 	 6 or morflhesie Ilt ivt. 

ttt pii t 	 onpi s.13. 	 I vtilopmu t oi s it io f, -, f r s;lez l ll i dhi 

qual ity. Adopt tiolL4. telectialo f cult ivi';i w ith good cooking 

of hulli; a ng roce i lnl real'l fi ieduce coii king 

time of mature'u,v sp", spln tt';. 

"t nutrfit ional qual ity t~hrough brevoilngs' anld15. 	 Impr'ovemntl 

I-eftil izlt ion. 

16. 	 Incr:leas:ingj pl'odu, ti~l of freshd-frozen, Helle , immlat~ure 

p i},eenpea.s which shouuld find ready ;,-u<ptantce in mainy 

ln, keLs'Cu~wherel, lil,, arletInow Ilo al]ly unkno[twnI. 

17. 	 Colt-inualtio of hi-pedingF eft s~-:(now in plrogl'r.s; inlQueens­

lanlld, Ausl.trl'i ai)toldeve.lop, Ihbrids; of pigeoupepa anld related 

jAy! {ja ranit~d if I) a1 AhihA 11ma1yprotve. s;tlperl iorl f or" f ol"agv anld 

foddh er'. Con,,-;ide tt ionl shoulld he ,,vel, to Ilimit;It ion of 

grla;Zing 'll}, IPC'vp'rv, planlt for" 	 subsequen'ttllll- spud pr'oduct ion.ll of 
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1H8. Chipping stalk:s for mulch (only if di.va;e and pcot control 

ldequate). 

An oVerall aim ti cirrentl Io is Io dlevelop t i­rntairh progIrtamlsLtri cIi 

vat-, which atre davlength insen;itive, if liedictab le height and dates 

of liaturity\' when plintLd it all snto; rsl0,;, tio ptrilit pig on pea p roduc-

Lion in all mtonthn: of the yua.ll­

cult ivais qlolna can pi gonpea 

cultuii re into martg'il dryIland and poor LastIan ii:;il fivorabl'e for 

tither fotod crolo+. 

EarIv-maut ing t; lials, et.lend 

E;stl iala to coordilnat iof iI 1i golptti imlprovetent prigrms iS 

f 

;ttem nthe ex pansition if "AI's IAK IR ss', as a iverali datI baiink o pigeon­

strai1 I ine l l ; dpLta i i'l vlt",, Viritt itivs, s, ni cu iani a ii o1 

Ali kilt I11tUlt t goa;l shuldlt ht +:idos;prva'idava'iilalbility tof inlocu~lalted, 

of puLirt iid l itability 

forll vai ousll. needs'! andlt situat[ionsl:, inl o"l'W r ito As.surte' the wwtvtt*qs of 

pelletd ctdti it tof cullt ivim:;r iW knlnt iniic ul 

tieu(tlt olititleboth the !;maI Iarmtuie" it comcrciiltl p i pi),.oliepoa and 

elevate this criop t tleh t tatuns it itr'it; ill tie ,t! rld lo d pi ':tutr . 

leit teiet leading clnitl, tie anidPiguonpu areitt Iting ItiLliii', lllte i worldi 

offer ti vast potential as; ;olicu:t f It iigh-q il it y protein for the 

tropic;. 'ley riieprtutbl , iiidine,,niui il triop ical Afrit where they 

have been cultivit di frl Iat t! ;t 2, i0() viillr. 

The pi geontpe;i rasil:.t 51lh in iit. ri nci i ;i world ro ptiloling 

1lgutes after ,l,,i litil i itit tprodtlcvt;lti ti i ci: c pu A,h r Ibr n . India 

9j2' of the wor i' t dicii crop of pii; tlttn iti;; Liast Atfrici, 4:, 

lq,(H) eii Il tAudtit i telC hw:ith 1 112 ( I l An tul lt i ey). i , I l ,Iii I 

Abouti .',(lM M fill uni 11. 1~. s"Whi-IC I'" tht' ( I I i- ll,,il 16 Y'M ll l l~ut't i Oil is; 

-c i tt I,,it-t iUn1111l11h l r Iliid i :ui lI cu i,) (h lll, I it H c-d s>. 



Ii t IiiI t ' II st I anIItI'yl I I qua v IIrI t I II ,I I itl I I tI tII II1 Il c ilt ;I 

|l(tr ;tto ; i I tio o intaLt tv i- t 11 11 and t latitr:, - ; tl , I l s'lh'n rlt u!- i.lo 


PIii'k- ( i 8 l t c ,edIIIIIIVi.'II I V 111 Ku I. , tll; +a or Ri l anda r _ )illl I-C lio )(. 

and it-il )r I paz-I i po d sTiI idt , Tob1 ago1' - In I i(' toicI' t u:;)i, i11at r,' led 


SI'tr. , erl-so ; lor o to( iV ;l0 I . i;i t I
I (led ) ;f'nHl&; illlio t l ,' i roh.
 

s;41r the IV)) . i s I~tt re II tloll(' i l f ,lwh Ica t *O 41111of-fII o: rslli.
 

P'rL ) f I I t( til id a 

' 

' i t ll ea t t 1 11 I callt d ni d (111 kil-I 'o w 1 111 1w 

*I.1l l1-t pt's a , in t iIl gbe I It tilt lt c I ant r8L0riWOIr tl I e11t il tI i ii;s )01( j-C 

s Ir y Lo1 avo I tuilpot- i l,;I u cha[IgC': trini414, 4.1 hr- ;Ipp ilIrt I toI.rItV(t LuI'41 anld 

'I I L', Wl i 1) r tt i s: r I ',tlI l'W.d )y I iwCs0tt k, . opp d b anrth-s, 

Stlo,e a l In ch I lIii! II Itot-,;!i (-10 In It rone in t i ­st re 414 I ( ItItwo I 1) t lit-44 

pod husks of" the po0d), an1do ieeds la-II r h . -heing,() lea ves; ,'oken j af 

nl 


su:I:Lcoat-9,; "dutl;" and+. sued'( f'i-irmis.l'l:from~llwills areI_ prizv.td as: feud fort
 

are fed fr sh j - l'l Iordry 1to;itl, h sl s nld other .uvtlttr.ol 'diai, IIhl) 

nc int.o ' cattlet mIix'.Lu
da;ir-y r;ows andl~ arei l('lorporated commercl ia(l l fe.udl ps.
 

l[, and Ihtkh; fed t r dSeedsl~t, sued_.(mt flo~wers' are' to, poill(I a rabbits. 

p'rot of plant aolt Il alfaI/'['ht(' oio.ntent tlhr it- equi aIl LO l4 of lfa;0 

i llho i, l an1 tI pvt;ti lrlYilI or aninual, utI shrubt Sti '; is tI.-1i , t4hy Lo 

6 Ilihigvh %,iLhlA Vurt ic;l] laIplro L tha't p) .t rtl e tlU+o I m! orl mtore_anld~ 

numerous routlet., so;me: buring'nodules WitLh N,-fi:.inv bacer'ia. Theree 

suerd cha rav(tu,r . M'os t t,,'pph , 11 k" 11 112 hours'
11"wuw .hen davs':are 


inl ] lngth, some are'tinsen;t' W et o da l enrl'zlth willI aIt anyl Wll:i anld I low,.url t 

OC. r ill .4 10 () daiv; Ir ii l ant i ' daltI, bill fl+ower ill, ItliVolutr i ts 

early s 60 dly; and net 4d uri iy 10 041IVmt 'itO in ill types;. 

http:mIix'.Lu
http:prizv.td
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Genotypes and cultivar; may be placed roughly in two main divi­

sions: C. cajjin var. iiolor D.C. (called ariar in India) includes 

primarily large, long-lived, Iate-Maturing pl ants hearing red- or 

purple-stained f'lowers anid hairy, purpli.s;h pods With 4 to 5 seeds 

usual lv purple-molted or dark-colored. C. Kajan var. .f_!avus DC. 

(called tur in india) includes Moilcmistly smaller, early-maturing, plants, 

with all-ye1 ,w flowers and Iight-green pods with only 2 or 3 seeds. 

There are intermediate forms and croses wh ich display characters of 

both and (to not Iit into eithor div-ion. 

Some selected hi.h-violding cultivars from elite stocks are 

adapted to a wide range of cliMaLic conditions, have unusually deep 

taproots, are re istant to ,iotiht and heat, are fairly ins;en.s5itive 

to daylength between Iatituden I13"N and I0' SoutII, and bloom 65-90 days 

after planting. 

At some localtions, selections have beon made from dwarf, small­

seeded, early-fruiting types. Selections which are popular with small. 

farmers are tall, indeterminate, day-leng'th sensitive, late-maturing 

and large-seeded. Some have 'hick-walled pods resistant to pod borers. 

Others are soft-coated and "swet" in lite green stage. Semi-dwarf, 

season
determinate, daylength seilsii ive ;ov re lativlv short cropping 

are suit able for planting late As row crops. inL tvst pilts, some of 

those s0;elect ions; hv y'ielded H,90s-4,00 t)
hg/hi of green pods. 

The pigeolipea is sensitive to friot; is k illed to th' groind by a 

brief drop to -4.4" C: killed Outr.ihLt bv several hours of 2.7" to 

1.1" C. eliplant grows and yield s successfully ill areas wtth a 

precipitation range of 50 to 1,500 mm per year. 

Flower production and pod sot aa a tIle maximum during the first 

3 weeks of tle flowering phase. Pods developing from he earlier­

formed flowers tend to inhibit dwelopment of pods from Iater flowers. 

Thus, the pigeonppna has; the ability to cont inue to produce flowers and 
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pods if earl ier crops are damaged or lost, providing favorable rains
 

The piggonpea is noted for greagtier soil adaptability than other 

legumres. It prefers well-drained, deep, sandy loam but performs well. 

in a wide range of soil typs. The plant ca, endure soil salinity of 

0.0005 g :aC/l/g. It sceres well adapted to a soil ptHas low as 5 and as
 

high as .
 

ThO primary pigeonpea disease in India is a wilt caused by the 

soli-borne firngu; Fusarl.tilmox ,.orum f. sp. udum (But I. ) which affects 

the entire, plant in Lhe reproductive stage. Sterility disease ("pigeon­

pea mosaic"), a vir :; infection carried by an Eriophyid mite (Aceria 

caSjanli), is wide:;pread in India. C:mpltely diseased branches fail to 

flower and nodila;itn is .;everelv reduced. In P'uert.o Rico, yellow 

mosaic (Rivy.rhosia :osaic) is transmitted by whiteflies. It is a less 

serious Irroblem thai leaf rust, caused by Iroinvc doilicholi Arth.-

or U'redo c-j an i, which may res;ult in severe defoliation. Various stem 

roir;, art.ir;rarnCose and leaf spots, powdery mildew and witches'-broom 

disease occur at times in the West Indies, India and Easrt Africa. 

"lhrp o'errpcn i ; generally fairlv res istant to rootk, at nematodes. 

In !utvrt Hi:o, a rneatode (_riotvle!cirir; .,p.) hra; beenr found attacking 

iordulesr, caiusoin; st untirrg of the rrt ;'Itm and aboive-ground parts. 

1ijor irnsect petes of t he pir;onpea are poO borers which are con­

trolled by 2 aI)licatirnrs of lridrisrulfan, 2.24 kp/ha, 2 weeks apart. 

errf-et inr; fle(oa i-,i!N; art- mijor peats; inirainy s;easons in Trinidad 

aind ,a;:iir- r. r'i'oia planuts; may Ie injured by caterpillars, grasshoppers 

.iail ia ,ant! r-rrtwrimr'no.Innrtn'hern i), i rnrrAustralsrtemrbas;e attack by 

ter;iL,to s ha ; prevented Iv bIr In Mauritius,r s -ieen dui t irn,with i) drin. 

s<;ixspec--ies of in,;rt5 aitacrk th IIfow:ers aid pods and Len species feed 

iv youni lawon it, einyu-; a n rn ii ts.ho In ii, tie rnrost serious enemy of 

the pi 4orpua is the sorrft e lo)ngited I I!nt Scile (CAiCu; eolmj aturS Sign). 
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In the pre-flowering stage, insects are seldom trublesome. After 

flower initiation, it may be necessary to qpray a" effective insecti­

cide at least 2 to 4 times at 7- to I0-day intervals. 

The pigeonpea is usually proplagated by seeds which germinate well 

when fresh and may remain viable for evera l years. The field may be 

manually hoed, or plowed, disked and harrowed. Where there is danger
 

of erosion, shallow tillage is recommended. If waterlogging is apt
 

to occur during early :;tages of growth, the seeds should be sown on 

ridges. 

When inte planted with other crops, pigeonpuas are usually 1 i 

apart with 1.5 m between rows, giving a density of 6,970 plants per 

hetare. Broadcast suWin; is common when pigeonpea is grown as a solo 

crop, but many exposed seeds may be lost in dry weather. Row spacing 

facilitates cultivation and produces+higher yields. Distance between 

plants in solid plantings may vary from 30 t:o60 cm and between rows 

fromc 45 to cm depending on the halit of the type grown, the fertil­

ity of the o il, and date of plant ing. When planted at an optimum 

depth of 5 cm (2-5 qeuda/hol), 951 grmination nay be expeted; a 

depthIt of lO cm inhibit s ,germinat 1on.
 

Closue spar iin, (0.205n /plant ) reduces plant viid lut leads to 

high yi ld/ha--near lv 8,000 kg/ha from two harvting of green pods. 

Dry mat tr well seed higher densities.enas as yield/ha decline at In 

general, pigeUnpuas shoitlid I.epianted 2.5 to 3 months; bIfost the end 

of the ea;sitonl'lanting of short is poss.rainy . tyvpe. ;ible any month 

o0 the year, but the flowering of Lail types occur; in periods of 

short dayl cnlgth. Plant he.iglht mtoy iecontrol led to a Ktgreo--ear ly 

plantirg producing lhe tallptt plants; late planting, tLhe shortest. 

For be t dev, I ilplent, t"ion . edling/hi ll i; essentialthinning ut 

at 4 to 9 weeks alt.,r planting. Iransplanting seedlings for replace­

metit should be done 4-7 day s afte r emergence. 
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Initial growth is very sl ow and weed control is necessary during 

the firS;{ 4 to 8 weeks. Chemical weed control is more efficient than 

hand- or mechanical-weeding.
 

After the first 8-12 weeks of growth, the pigeonpea is remarkably 

drought-tolerant and can resist several non1hs of dry weather. It will
 

101 eolrate excess water which causes seed decay and retards plant 

grtowt h.
 

Tie pigeollel is classed with the group of legumes which host the 

3OWpoa-type, alkal i-producing rhizolia. Forty-five Rh iuObhiuM sLrains 

have been isolated from peonpea plants. Cult ivars grown ini tile same 

soil differ in dom1inant Rhio1 ium 51train-foringi nodules. Indigenous 

lhi:<Alhict flAy b~e les:;s vfiltct ivu: thani Selected A rains; that can he in­

trod ed il m.i d canll1be found to replace esta1bli;hed strain.;. 

The piloonpoa plant takes up , tent intinoisly to matLurity. Young 

}llIalt:; are More effect iVe ill NI fi: oltjle one;. The N level131ther 

incr te Illthe elves up to ill i tiat i13 rella illss f l)Wtrlrlh and c0nstant
 

t srt.after. Ini unfel't i I i'ed poit-glrwn ,1edl ings N f ixat ion amounts 

15.5 Ilg/plant/dyly. From YO1 to 100'. of the N can be transferred from 

tilt nol) e t t theI'rest of tie iilant soon aft or f ixat ion. 

and C 13re10, S all .ent ial to good odhllat ion and N f ixation. No 

cx:ert.s1benefic routs and shoots, dry mattera iaieffct on e:lol;o;tion of 

lcumltiounand Ilree ailino acid levels. S aiL100 ppm in com1binaton 

witlh Il v s has y tle methionineleveiI t N, IP,K siginifiv3nlt increased 

lilntit and dry wvtiqhLt 01 pi geonpt-a plants and he number and dry weight 

ot root nodules. If Cu is lacking or seriou;ly deficient, there will 

be Il.ss N fi:-:ed even in the prestence of effective strains of 

The piguoipel is an exhaustive crop. UpLtake of N and N-fixation 

increases by addh1illg fert.ilizor P. Loss of N from Lhe field in tie 

first and s;t3cond year; is around 40 kg/ha and 80 kg ill the third year. 

http:cx:ert.s1
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Soil N could he replaced or enhancedt. only by incorporating slied leaves 

and flowers , which contribute 131 kg/ha of N, into the soil. 

The pigeoeIpa i.s not o rdinuaril\y fortili:ed by growers. P is a 

critical factr in p ilyonlplv nutrit ion, increasing N uptake, yield of 

loth dr y " ;t ! seedsi; i iht'in; rot1' ima Ia, oil in contelit. 

In N-d',i 1ciont soils, applicaltion of up to 2U kg/ha N has 

inir ,ed 'ield, po s;ibly bectuse fortil i;zel N inhibits N-fixat ion 

by 'hivo )i ,1a. 
,>Somlilte'1.pv'rlimen t:.n with p)iil o ea ir a sandv loan under irrigation
 

hav indicatIo that b roadcastin g I I' .or to deep
is snpv rie el)llaceoment. 

ndvr Lriiotd co1nd it ion, plornont of N and P fertilizer at depths of 

15) ,iid it cm (hal f ilte quint ity at etch dept.Lh) gave higher yields than 

s Urf'i pI lla m . 

of fertility,Iii:i;indy ioabun low grain iland dry matter yields have 

,
Inclt!ed progres;ively with appl ications of 33, 67 and 10t) k 

P!205/ha. AppI ic'ation of 5(-100 kg/ha of P increases the crude protein 

1ontent of piLtvotllputi seeds. Defic'iencies in P, Ci and Mg have a sig­

nii i'nt effectt in deliro.saing nodilat Itnald plant growth. 

If Hnii ulLited and un utirt il ized. nodulat occnclirs Within 10 days 

ol germinat ion ind ('contines for 8 to 12 weeks. '[hn majority of 

nodule,s is tlond in the f icot 10 cm of the root system, but are fairly 

ct)llLton in the 120-15(0 cm zone. Notule nilibers prolressively declinme 

prior to )lant m1aturity. 

St eds mayi be inoiculated by wate(ring a strain tf Rhizobium (in 

peat Or Otlior till iPr) it aL furrow beneLt Ithe utedll or by pou ring a 

cuiltur' over ilt' plantel sed lef're lovering,with or the Icteriat'b soil 

may he applitd directly tt the seed by ;i wet or dry method. To protect 

the rhizubia fco Lt'id fertilizer, or, it lt'ast temporarily, from 

certLii lin soil .ions,it is wis.'e to pI let the ino­f iuvo'ralle condit 

culiLt d isa, apply a dhesniv'tye it'll oati ngs;'t'd--tLiLt to with ai and t a t'n 


f fin l.' groiund rtock pIhos;phaite, lime, talc tor powdered charcoal.
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Legume seeds are commonly treated with fungicide in order to
 

control seedling diseases, but fungicides are to some degree toxic
 

to Rhizobium.
 

While the pigeonpea replaces and often adds H by shedding leaves
 

and flowers, its deep taproot probably cycles .utrients other tLhan 

N from deeper soil regions to the surface to the boefit of other
 

crops.
 

In traditional intercropping systems, tie pigeonpea is rarely
 

sown with its companion crop in alternate rows. Often, one row of
 

pigeonpeas is separated from the next by 4-10 rows of the intercrop.
 

Late-maturing pigeonpeas o.
uften planted together with sorghum,
 

pearl millet, Italian millet or soybean. At lyderalad, India, these 

intercrops, planted betw.een. pigeonpea rows 75 cm apart produced 

about double their normal yield as solo crops occupying the same
 

area as the intercrops. Peanut interplanted witLh pigeonpea has 

shown a 9-15' redction in yield. As a solo crop, yield of unshelled 

peanuts amounted to 1,991 kg/ha. Interplanted with pigeonpea, 1,965 

kg/ha, but the pigeonpea has far offset the reduction by providing 

an additional 595 kg!ha of dry seeds. Maize (except dwarf maize), 

vorghiim and pearl millet, as intercro,;, provide too much shade for 

pigeonpea, reducing basal branching and yield. 

As forage, pigeonpea has been successfully combined with Rhades 

grass, pangolagrass and molasses grass. In mixed star Is with elephant 

grass (Napier grass), pigeonpea declined after ei ght cuttings in less 

than two years and produced only 3,360 kg/ha hay. 

In the Bahama Islands, the pigeonpea is 'raditionally rotated 

annually with tomatoes. In Uganda, after one year of cotton, the 

field is devoted for 2 years to pigeonpea with finger millet inter­

planted in March-April and harvested ih June-July. After the finger 

millet stubble is plowed under, sesame ir sorghum takes its place. 
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Either intercrop is ready to be harvested with pigeonpea from November 

to January. 

Intensive row cropping of pigeonpea was made possible by the 

development of dwarf determinate va ;eties. Row cropping at high 

populations of plants/ha .gainst plants/ha136,838 as L4,820 in the
 

traditional system, gives gross prof its 
of $667/ha as against $412.50/ha 

In Puerto Rico, because of increasing costs of manual labor, it is 

more economical for f.nrmers supplying canneries to harvest the entire 

crop at one time 'arly in the fruiting season when the majority of the 

seeds are green and tender. l.owland planting and mechanical harvesting 

are being invec.tigated. In Trinidad, research in row planting and 

mechanical harvesting of dwarf strains is underway. Green pods on 

plants I m high have been harvested by cutting the plants 0.3 m above 

the ground with a reciprocating mower and then feedig tie tops through 

a vining machine. 

harvested pods may be sun-dried :or 4-6 days with frequent 

turning; oven-drying at 4O-50' C requires 2-3 days. Moisture should be 

reduced 10-12%. dried are or toThe tops shaken flailed detach the pods 

which are then placed in clcth sacks and beaten to extract the seeds. 

Chaff is remeved by winnowing. Chemical defoliat ion of the plants 

before harvest is a step that may be used to facilitate mechanical 

threshing. 

Pigeonpeas appear to produce injurious aftereffects on subsequent 

crops in a rotation particularly if sown immediately after the pigeon­

pea harvest. The nature of these .ffects remains to be explained. 
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APPEI)IX I 

1. 	 A. Nomenclature 

1. 	 tOSt legLMe 

a. 	 Common names: pigeon pea; Congo pea; Angola pea; 

goongo or gungo pea; Porto Rico pea; catj aug pea; 

red gram, arhar, tr (India); coandu, cuandu, 

ervilha de Angoi a (Braz il); ganldul , gandur (Cuba, 

Puerto Rico) ; guandu (Brazil, Panama) ; quinchoncho 

(Venezuela); guandul (l)ominican Republic); wandoe 

(Surinam); wand" (Netherlands Antilles); pnis Congo 

(Haiti); pois d'An ole (Guadeloupe); chicharo 

(Honduras); chlc haro du rol ('iucat5n); chicharo 

de patolna Cnolombia); cachito, frijol chino, frijol 

japon6, (Gatemala); fri'ol de palo, alberga, 

alverja (El Salvader); abavmate (Argentina); gar­

banzo falso (Nicaragua); timbolillo, quimboliLlo 

(Costa Ric); puspo-poroto (Peru); adios (Phili­

ppines) ; katjang goode (Java); lentej a Francesa 

(Guam); tua re (Thailand); ambrevade (Gabon). 

b. 	 Scientific names: Cajanus cajan Mi'llsp. , syns. C 

indicus; Spreng., b.hicolor DC. , C. f lavus DC. , C. 

luteuS Bello, caja , C ptisusCytisus L. peudo­

cajan Jacq., uajan inoderum Medic., Cajan cajan 

Britt. 
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2. 	Rhizobium
 

a. 	Common. names: cowpea-type rhizobia; cowpea 

rhizobia; cowpea cross-inoculation group; or cow­

pea miscellany,. Often referred to illgeneral as 

nitrogen fixing-bateria. 

b. 	 Scientific name: Rhizubium sp. Only six species 

of Rhizobium are now recognized. These species 

are delineated according to their ability to nodu­

late certain groups of leguminous plants. Such
 

bacteria-plant groups have long been referred to 

as 	cross-inoculation groups.
 

The species of Rhizohium which inoculate trop­

ical grain legumes such as pigeon pea, cowpea and 

mung bean are common soil. inhabitants of tihe cow­

pea cross- umoctlat ion grouMp, for whicn organisms 

species designations are lacking. Because of this, 

it is traditional to refer to these organisms as 

rhizobia. or Rh izoliti sp. Absence of species 

designation in the (otwpe;l crtmss- inoculation group 

has 	 ,oi'itetns' led to ionlfusion of cowpea rhizobia 

withII11 iaponiru wl i II nod o Iat es and 

fixes i itl',o'e otl v ill anid aliso with 

Rimi:m,5?i_, Ph2s; 1 i i t s aldtilh ii,' todu] fixes ni tro­

'tL II]l,'illtil't slTlllobea,: . Illo lillnts for soy­

bell ,mli t li'commolltl'it 	 i ii I not Cause nodul at ion 

in 	 p, i gon p I, cotpt.zm , oxr mung bean. 

http:cotpt.zm
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APPElND11I 

Agricultural Chemicals for Pigeonflea PrOdUCt ioul 

P 7ST IC IDES 

AZODRT.N (MONOCROTOPIIOS) phosphoric acid d imethvi est~er with (1E,)-3­
liyd rjx v-N!-met hyl cr()onni i 

BUX (BUFENCARB) 3- (l-mcithvl.h~utyl) lieny I + 3­l met by]ca rlamate 
(i-othyl-propy 1) pben''l met by]cm rbanzito (3:1) 

CARBARYL IipthlNmtb c hnat 

CYiTROLANE (1,1PHOISFOLAN) cyclIic rupoly i'lue 1, P-d ic(lIVl pho1SPhlonod ithio= 
in i dcarbonat e 

DDT 2, 2'bis~(p-chiloirophei(,l) 1,1,1 -trichilorootbanie 

DID [CAM (DDT with LI NDANI: or amna IC see be low) 

DIELDRIN 1,2,3,4,1,0, 10-bc>.,;icliloi-b, 7--po%-I ,4 a, 5,0,7 ,8,8a­

octahvdro- I., 4-endo , x,-, -jitbaophale 

DB	SO tF0T0N (BiY 19630) 
iw)IISYST)X; 1)1-SYSTO"N) 0,0)-2 i('I by S- / 2- (e LiV I tIi0j) eLIh\I/ 

ENDOSIJIFAN (TI 0AN) 	 1.4,,,,'-c::cer--obne-,3,d­
methnol cye I ic onu ito. 

EThYLENE D)1BR(JMID1): 	 sy-)i omotbn;I 2di oeotbn I ]ne 
b rumide 

FEN,; iiI YII 00 d iet by], oI iny L) phonC~y! PhIosphioro­011ON 0-/ (p-motiyl sIf 

t Iliil LL'1
 

(;AMMAI.IN (LI NANI; or 	 ~aa IlL!- Se e I ow) 

,MAI.ATII I ON 0,,- mohv -(1 2 -d i -rret 111:',1(--L II) Ii~IIirditb 

METliiL, BROMIDEIl bromomel hane;'mui'c i; ITlia fuImL cI13 Br. 

http:AMMAI.IN
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OS 	 3 : 11l1. wt . P .11% H 8. 89%I11 H 34,.00. 91. , 

I' 01J: 0, 0-dieLhyl S-(rnethylthio-ethyl)pomsphorodithioate(0RATE) 

FUNGWiI DES 

VAY! Il Kehl2lcz , r ;ao~ carbanmate 

I;,.;ICSIu. (TERRACL1lS) periitaiciioron it roboa!rzeno (PCNB3) 

(IISN 1~L:I,4-d i chlu;r-2 , 5-d imntloxyenzeneCIII ~ 

TIERRAO'X L.205 pcmm	racm! o on itrol'onzeneo + 5-ot hoxy-3- tr ichlornmothyl-l, 
2I iad iazo.! e 

M IE i; (Ii imet Imvl tit iica rbamnoyl ) U .i sulfide 

MROM~ RZGULATORS 

2-(clIoroothyl phosplionic acid) 

II HA 2,3, 5- r iidobunzo ic acid 

HEIRII.DES 

XACIIIAI (c hIort a I d iMmmctl ) -Uimetyl tetracmlorotereplmthalate 

7I (mIAl 6, 7-dihvmlromipyrido/I ,2-a:2 , I -c pyrazidiinium (lilromide 

mCA I'll' IN IM 
ATIA::I NI) 2-chloru-140ethl!am ino C,- sopropryl amino 5 r iaz ine 

mILLw(111K) 2, h-Cichl!oropmcny 4 -nit ropieny] ethier 

lAIIAmlAl (iVA:IAY OF) I,I -! inMvlqi-h,W--biprivnium cation 

M)I~ANI:CPAmL 2!,!-i ;( isopropy Iam;ino-6-mcthlythio) -S-i riazine 

'IIK'A II Cl URLI1. IN) ,a,-'ri!mo-2.dnitcN ,N-dipropyl -p­
tolui iine 
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APPENDIX III
 

Scientific Names of Other Plants Referred to in this Study
 

Alfalfa Med ica, o sat iva L. 

Bamboo grass, or bull grass Paspalum fasciculatum Wi ld. 

Banana Ntpsa .pp. 

Bean ['has'olus sp . 

Black gram, or urd Vigna nungo Hepper (Phaseolus mnpgo L.) 

Broad bean Vicia faba L. 

Butterfly pea Centrosema spp. 

Cassava,or yica Manihot esculott a Cr;tz 

Chickpea, or garhanzo a 'ic.ivL .C icer um 

Coconut Coco; noc i fera L.. 

Coco\'an, yaut Ia, tanier or malanga Ki thi;ot:i spp. 

Cot t on t;svtium p;p. 

Cowpea Vigna sinensis El . (Y. u1jicut Wa Ip. 

Elephant grass or Napier grass Pennet"M purlreum Schumach. 

Finger millet Eleusine corocana (,;ertin. 

Gariic All ium sativim I.. 

"


i 

Ging er offic inal -1I.. 

HlyacinLth bean Do',1 i l,,, I.bla-1, 

Ital ian millet Setari i ital ic. Beatv. 

Kna haole, tree or ipil-ipil Leucaena _leuNcode eph ilead I De it 

laize Z 

Molasses grass Hel ini; riit iflorat ;tiv. 

Bong bean Vi_6nj .rodi"ta lR. U il CZ;. ( '.ta-_c._i aure.3; Roxb.) 

Okra Abelmoschus esculu (hiib ti,.._es-co intus ..)etits Moenih ­
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Allium cepa L.
Onion 


Digitaria decumbens Stent
Pangola grass 


Pisum sativum L.
Pea 


P'eantit, or groundnut Arachis _hjpgEae L. 

PeLarl, or indian millet Pennisetum americanum K. ;chum. 

Capsicum spp.
Pepper, chili 


Capsicum annuum L.Pepper, green 


PineapFle Ananas comosus Merr. 	(A. sativus Schult.)
 

Solanum tuberosum L.
Potato 


Cucurbita spp.
Pumpkin 


Chloris yanani Kunth.
Rhodes grass 

Oryza sat iva L.Rice 


Hibiscus sabdariffa L.
Roselle 


Sesamum indicum L.
Sesame 


Sorghum Sorghum bicolor Hloench (S. v lgare Pers.) 

ljycine max Merr.Soybean 


r.t 	 St ylosanthes spp.' lo 

Colocasia esculenta Schott
Taro and dasheen 

Nictiana tj1_cum I..Tbiacco 


I ttIvcopersicon lycopersicum Karst. ex Farw. (Q.. qscule Mill.)
Tomato 


V;m ill a Vanilla planifolia Andr. (Y. frja_ ,s Ames)
 

Mucuna deer in_i!na Merr.Velvet bean 
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APPENDIX IV
 

Institutions with pigeon pea programs
 

1. Reseacch 2rograms: 

INDIA: International Crops Research Institute for the Semi­
arid Tropic s (ICRISAT), Begumpet, lyderabad. 
Establ ished in 1972. 
(explorat ion; documentat ion; collection and clas­
sification of the pigeon pea and chickpea germ­
plasm of the world; 5,530 pigeon pea entries; 
breeding of superior varieties of pigeon pea; 
back-cros;sing modified bulk hybrid method; selec­
tion; for pnoto-insensit ivi ty; sysetems of cultiva­
tion; poll in,it ion; i lnduction of mutations; inter­
gener ic lir il i ::a t ion; cooperat ive international 
breed ing; nutrit ional value sttud ie:;). 

Indian Agricultural Research Institute ([ARI), 
Regional Restearch Stat ion, Rajendranagar. 
lyderabad. (hybii ii::t ion) 

All-India Cordi noti'd CL'oeaCClth Project on Pulses, 
Iiuian Council for .\gricultural Research and Co­

operating ,,,Aenci es, Nuw Delhi. 
(coordinate-d t ria! Oilptll;a.)n 

Agricul tural Coll ee .nd Research Institute, 
Co hl atore 
(insect icides for pigeon pea) 

'[ami I Nadu Agr icul rural n ivelrsity, Coimbatore 
(hybriiization) 

Assam A'qri 'iltur:aI nivor,;it y, Iepartment of 
Zoo I ,> an' OgV,ii inta;lt 
(inuse t JoW,,t:; pit't.0oof pea) 

Covind Biallabh Pant Vinivir:; itv of Agriculture and 
'lec tio! )gy, laritnavar, I'. 
(col Iict i'n, t'ree inag, ova lIat iaionand ma ilten;ince 
of p igu on p :e ::iu I ai'i :'nud ovOlt iti, 0f tnrCW 
var tities; rI'eeding Oi' -r ixtra ealy and medium 
varieties oaitah,' It iple croppiif r :ifo and
 
rotation, a]ao far Ii ;ea-e resistance) 

Reg ionail Atritilturil Research Institute, Cwalior 
(y Ied c' pi tituiLS Of pigoetn pea) 
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Ranchi Agricultural College, Department of Plant
 
Breeding, Ranchi, Bihar
 

(selection and hybridization)
 

Punjab Agricultur;al Iniversity, Department of Plant 
Bree g l.Ludhiam, Punjab 

enet iv variabilitL; breeding; physiological 
analysti of yield; plant protection)
 

SRI LANKA: A. R. S., Maha Illuppallama
 

(genetic variability; physiological analysis of
 
yield)
 

MALAYSIA: Rice Research InstiLute of Malaysia (RRIM) , Sungei 
Bu loh 

(evaluat ion of 21 Mtrains as cover crop, green 
man,1lLure, fodder and seed crop) 

PHILIPPINES: Economic Gara, n', Ios Bmanos, Laguna 
(bredn.; prado'tion agronomy) 

REPUBLIC OF CIINA: 
A\s il V'egut.l IcL'e- c,:h And Development enter 
(AVRIC), Shanhua, Taiwan 

.JAPAN: Faculty of A;,ricUIturc, Koci University, Kochi 
(pr vduet,r;oiItomy; morphology) 

AUSTRAI.IA: QueenS land Depatmont_ Of Pri::ary Industries, 
Brisbane 

(1941-64: comipari .;O of pigeon pea with other 
legumes; Imn4: ,raztor trial,; I9(i-67: compa­
rison ol p igeon pea with oLther legumes from the 
stLandpoint of forage and seed product ion, found 
inferior Lo hyacinth bean. 1972: classification 
of 95 acvessions at Redland B, southeastern
 
Queensland).
 

Universitv of 1;''lei.Lucia 
(began evanilt ion t pig;eon pea a; a dry-sec son 
forage crop in 169. Intrest lhas; now swung Lo 
potuttalIas a gra in c r p, especially for export 
to th id I c last where Saurdi Arabians have 
learncd o!t t, pigeon pea from Indian and Pakis­
tani r;idents. Research in,.ludes g'rowth anal­
vx;;5; response to sowing date: effects of density 
on seed an d.r',matLer yield; effects of defolia­
tiou; Animal production trials (grazing; chicken 
feedin',); oiioin), studies ilCo11de' genotype X en­
vironment interartion; mechanical harvesting; 
prtt'. !'rj'ei't ;t weedic idlexS; maturat ion of seeds and 
pods. Cooperat in with ICR ISAT, 11 TA, and Univer­
sit' of the .et Indies, Trinidad). 

http:AUSTRAI.IA


t r o p ic a lpreen - k scd• ;only in huid 

oAuotral area; ,;-i':ii: ;:;): coastal and Sinii:subcoastail n InutilRsacwhere land-i 
,.:'. ./.' : .. lim ited ) ;.i" - : ' i, / : ! : 

Department of Agriculture, South Perth, Western 

C$nitrHon poata ares f podctin;_, 
rUniversityiof SydneySydney of i a Crops 

HAWAII: University oftHawaiiAgricultural Experiment Sta­

(Nitrgen Fixation by Tropnl Agricuitura l 
oaLegumes (NIFTAL) Project)l rea w l is 

AFRICA: . . . :.: . : .: - ;':'
Nigeria Intenatina G a Legume Informationi centre,-International Instituteof Tropical Agriculture.SuthPethWesr
 

i (lVITA), .Ibadan - .. ...". .
Uganda - Make oesity KampalaUnUiert Farn 

:"t(Cajanus,improvement program initiated in 1968..
 
WrldoClention f 5,526 lines grtown for al 

:. ~~~tion; 1718 selections in breeding program supportedl i 
by the Rockefeller Fonato; hundreds of crosses \
 

maewiha view to !developing short-dUration, 
high-yielding, :leafspot-resistant cul rvers; ­yNi i aina rin trials; investigations ofCentfodder potentialand grain iquality)Agric u 

Kenya UniversityofNairobi, Departmentof Crop SKianpea 

(Pige n Pea Project -esearch initiated by J. F. 

iMoses 7 se in breedimis to provide groers 
ewithhigher-yielding, more npest-res uat and 

high-yielding, atdisease-resistantvarieties, u uderdry conditios. 

" - .. ": -:. A collection of •607. cultivars ha's been" assembled--i 
d236Kenyatpes others ;from iakert Pigaon ea 

•Nos.s Proramme ICRSATOni nin..... . iTAn the Sudaniy adAm. is to prod Univer­gwer 

Kenya Unversity fhe Westi dies,.Trinidad. Stuies iclud 

.. i.::-. i - • ,transpirat-ionigrowth rPes rates (greenhoudseradical rowe hin 
and 'field); .root i:igerminatin se s ; 

drought-resistance;our sng; selection and
 
agroomic stuiCR ; fSA ld screentng
Sdn ndrounv­

resistance and high seed yield; protein and amino
 
acid assays. Recently funds for intensifying
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research have been provided by the International 
Development Research Centre, Ottawa, Canada. 
Join~t research experiments have begun with the 
Departments'of Food Science and Technology and 
Animal Production to establish biological values 
of promising cultivars in the breeding program. 

PUERTO RICO: 

* 

University of Puerto Rico, College of Agricultural 
Sciences, Mayaguez 

(nitrogen fixation;. fertilizer requirements; 
.planting dates and density; cultural practices; 
:breeding program; genetic studies (cross-polli­
nation, inheritance factors, variety/environment 
reactions); protein studies;: seed quality; 
diseases and pests; processing (canning and 
freezing)) 

REPUBLIC: Instituto Interamericano de Ciencias Agr.colas 
(IICA), Santo Domingo 

JAMIAICA: University of the West 
(growth regulators) 

Indies, Mona 

Ministry or Agriculture, Crop Research Division, 
Hope Gardens, Mona 

(trials of new determinate, dwarf types bred and 
selected for mechanical harvest, obtained from 
University of the West Indies, Trinidad) 

TRINIDAD 
AND TOIACO: University of the West Indies, Department of 

Biological Sciences, St. Augustine, Trinidad 
(Grain Legume Programme. In 1967, the Rockefeller 
Foundation provided grants for research on grain 
legume and root crops. Has 305-acre farm, lab­
oratory and greenhouse; germplasm collection. 
Studies of pigeon pea include continuation of 
germplasm collection begun by ii.J. Gooding in 
1956; also microbiology, microclimatology, 
effects of soil moisture; crop physiology; 
agronomy; crop protection; mechanical harvesting; 
breeding; problems affecting yield and nutritional 
quality. Research in breeding and nitrogen fixa­
tion is now sponsored by British Overseas .Develop­
ment Ministry (ODM). 

GUADELOUPE: Centre de Recherches Agronomiques des Antilles, 
I.N.R.A., Station de Amelioration des Plantes, 
Petit-Bourg, and Station de Genetique et de Amelio­
ration des Plantes, Versailles. 

(200 accessions from India, Africa and West 
Indies. Studies include germination, growth rate, 
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studying potenit ial for grain and/or forage pro­
duction in nor thern Florida: Aim is to develop 
low-g 7oWill',, 01 1 Yr-tTI;It Irin , high-yielding pigeon 
pea, I'''e 'agin argo seeds per pod)r LVin4 

I'exa. A &"I CniwveSiV, Soil and Crop Science 
Iepart uen t, Col L -ego St at ion, Texas (Dr. I'li L. 
MitClI). 

(ex:perimenta pl.ot,; ot pigeon pea accessions) 

2. Ext ens ion . rcgyams 

'1 IN I DAD AN) 
TiIA(CO: University of tht West Indies, Department of 

Biologic: ScieIce.,, St. Augustinc, Trinidad 
(Grain legume 'rog;ramue; advisory bulletin 
"A New Appro;,ch to Pi1geon Pea Production", for 
farmers) 
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APPEND IX V 

sources for seed, jnoculant and Rhizobium 
Cultures (for research purposen)
 

International Crops Research Institute for the Semi­
arid Tropics (ICRISAT), Hyderabad, India
 

(including 5 types found to be male-sterile or
 
with low pollen fertility)
 

International Institute of Tropical Agriculture
 
(IITA), Ibadan, Nigeria 

Bactogin Laboratories, Jalapur; India
 
Bio-Fertilizers, Bangalore, India
 
Indian Agricultural Research Institute (IARI),
 

Division of Microbiology, Delhi, India
 
Barfe Laboratories, Bombay, India
 
G. 	 B. Pant University of Agriculture and Technology, 

Haldi, India 
(Pantnagar Culture) 

CSIRO, Cunningham Laboratory, St. Lucia, 
Queensland, Australia 

CSIRO, Davies Laboratory, Townsville, 
Queensland, Australia 

Laboratorios I)isperc S. A., Montevideo, Uruguay 
Instituto de Pesquisas Agronomicas (IPAGRO), 

Secretaria de Agricultura, Porto Alegre, Brazil 
Central Agricultural Station, Mon Repos, Guyana
 

(to fill the nitrcgen needs of local farmers,
 
for legume production, Guyana has begun an ino­
culant production system).
 

Nitragin Company, Milwaukee, Wisconsin, USA 

Indian Agricultural Research Institute (IARt), 
(Division of Microl'iology, Delhi, India 

Centro International de Agricultura Tropical (CIAT), 
Cali, Columbia 

University of Hawaii, Niftal Project, Honolulu 
(identifying superior Rhizobium strains, matching 
them to legumes; determining effective manage­
ment systems) 

USDA, Agricultural Research Service, Beltsville,
 
Maryland
 
(World Rhizobium Culture and Collection Center)
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APPENDIX VI 

Identification of crop producing areas and yields 

1. Individual countries: 

INDIA (92% of
 

world's rec­

orded crop) 


AFRICA (4% of
 

world's rec­
orded crop) 
Northern 
Uganda 


Kenya 


Malawi 

Tanzania 


Nigeria -

BIRA 


BANGLADESH 

PAK i STAN 
(southern) 

DOM INI CAN 
RiPUBI.IC 

11'1ITi 


PUERTO RICO 

PANAIA 


V'FNEZUEI.A 

TRIIDAD AND 

TOBAGO 

Estimated 
area 


Year hectares 


1975 2. 1u,O00 

1975 99,000 


1968 

1976 60,000 


1975 35,000 

1975 20,000 

Fairly important crop, 

Dry seed 
yield 

kg/ha 

716 


406 


500 (est.) 


570 


500 


Estimated 
total yield
 

metric tons
 

1,818,000 (FAO)
 

40,000 (FAO)
 

5,471
 
30,000 (16)
 

20,000 (FAO)
 

10,000 (FAO)
 

in scattered stands, mainly 
humid;semi-arid and sub-humid regions; sometimes 
(74)
no 	statistics 


1975 68,000 351 24,000 (FAO)
 

1.975 3,000 724 (FAO) 2,172 

1975 1,000 623 (FAO) 623 

1975 13,000 2194 29,000 (FAO) 

1975 7,000 538 4,000 (FAO) 

1975-1975 4,087 (1) 

1975 6,000 742 4,452 (FAO) 

1975 2,000 749 (FAO) 1,500 

1975 1,715 473 4,011 (Min. of 
Agr.)
 

1075 1,194 1667 (FAO) 1,984
 

http:RiPUBI.IC
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JA AICA 	 1973 2,024 600 1,766
 
1974 1,722
 
1975 2,145
 
1976 1,371 (Min. of
 

Agr.)
 

LAHAMAS 	 1952 101.5
 
1965 159
 
subsequently declined; no current statistics
 

2. Inteniational 	scale:
 

WORLD production of pigeon peas in 1975 was estimated at
 

1,976,217 metric tons, placing this crop 5th in importance among
 

legumes after beans, peas, chickpeas and broad beans. Plantings
 

are being increased in established growing areas and the pigeon
 

pea is being introduced as a new crop in other regions because
 

of current widespread interest in legumes as protein sources
 

and enrichers of soil. 



APPENDIX VII
 

Composition, 100 g. edible portion of pigeonpeas
 

Food Pro- Carbohydrate Cal- Phos- Vitamin Thia- Ribo- Nia- Ascor­enAcn bicen- tein cium phorus A mine flavin valu aici
 

Water ergy Fat Total Fiber Ash Iron value value acid
 

% Cal 	 Mg I,U, Mg
 

Pigeon peas,
 
Immature
 
seeds 70.3 114 7.0 .6 29.8 3.3 1.3 32 
 122 1.5 70 .37 .18 2.3 43
 

Dry seeds,
 
husked 13.1 333 21.9 1.6 59.9 
 1.5 3.5 92 282 4.5 140 .47 .18 2.0 5
 

Source: 	 Woot-Tsuen Wu Leung, R.K. Pecot and B.K, Watt, Composition of Foods Used in Far Eastern Countries, Agricul­
ture Handbook No. 34. U.S. Department of Agriculture, Washington, D.C. 1952.
 



API'ENDIX VIII 

Methionine and sulphur content of varieties or red gram 

Methionine Sulphur 

riety (mg/g) (g/g) 

P.2780 3.00 1.30 

P. 3758 2.40 2.50 

P.4768 2.20 2.90 

P.4415 2.60 1.90 

P.4657 2.30 1.72 

R.24 2.05 1.92 

S.32 2.05 1.32 

S.34 2.03 1.72 

,,nccial varieties 

T.2.1 1.33 1.52 

C.11 1.80 1.70 

N.84 1.55 1.50 

T-15-15 1.60 1.50 

Source: 	 1.M. lesw;ui , VARIETAl IMP OVEI.NT tl SEEI) LEGUMES IN 

INDIA, pp. 9-18, in: N.W. Pirie (editor), Food Protein 

Sources. Internat ional BiologicalI Programe 4. 

Camibridg,,e lPniversity Press, Cambridge. 1975. Repro­
ducOd with peCmiSsion. 


