
ICP-6997, ST-1, ICP-1 and No.148 gave good 
y ie lds  across loca tions .

Management o f  e a rly -du ra tion  v a r ie tie s  has 
received l i t t l e  a tten tion  in  West A fr ica  
in sp ite  o f the fa c t th a t the In te rn a tion a l 
In s t itu te  o f  Tropical A g ricu ltu re  (IITA) 
t r ie d  to  popularize a number o f e a rly -d u ra tio n  
va rie tie s  o f  the C ita series in 1974-75. 
Recently, at Nyankpala, Ghana,45 ea rly -du ra tion  
types were planted in  two re p lica tio n s  during 
the 1st week o f August. One re p lic a tio n  was 
sprayed fo u r times w ith monocrotophos a t the 
time o f  flow ering  and a t 7-day in te rv a ls  
fo l 1 owing flow ering . In the sprayed p lo ts  up 
to 2000 kg/ha o f  grain were harvested, w hile  
in the unsprayed p lo ts  gra in y ie ld  was n e g li­
g ib le . This ind ica tes  th a t e a rly -d u ra tio n  
pigeon peas are d i f f i c u l t  to  grow w ithou t in ­
sectic ide  p ro te c tio n , unless planted very 
la te  in  the season a fte r  the insect population 
has decreased s u b s ta n tia lly .

However, e a rly  va rie tie s  (120-130 days) may 
be p ro fita b ly  cu ltiv a te d  in  areas o f  300-400 
mm/year r a in fa l l  in  northern Senegal and M ali. 
Studies on p lan ting  dates, p lant popu la tion , 
and in s e c tic id e  spray schedules should be con­
ducted to  develop appropriate agronomic prac­
tice s  fo r  s p e c if ic  areas and cropping systems.

Observations in  Ghana and Mali (1000-1300 
mm/year ra in fa  11 zone)mhave shown th a t th r ip s 
(Megaiurothri-p sgostedi) cause heavy damage 
to buds and flowers and pod se ttin g  is delayed 
u n t il la te  November o r early  December, when 
so il moisture becomes a lim it in g  fa c to r.
Besides th r ip s ,  borers (Eeliothis amvigera. and 
Maruaa t e s t u l a l i s )  are major pests on the f lo ­
wers and pods o f  pigeonpeas. P re lim inary 
observations at Nyankpala have ind ica ted  th a t 
the damage caused by these pests is  heavy in  
close p lantings when compared w ith  the damage 
in  the very sparse p lantings o f the t ra d it io n a l 
cropping system.

Among diseases w i l t  is the only one th a t has 
been observed to  any extent at experiment 
s ta tions and in  fanners' f ie ld s .

In most o f West A fr ic a , t ra d it io n a l subsis­
tence cropping systems based on s h if t in g  c u l­
t iv a tio n  are being slow ly replaced by co n ti­
nuous farming as population pressure increases. 
This change to  continuous cropping c a lls  fo r  
the development o f  a lte rn a tiv e  systems fo r  
rep len ish ing and m aintaining s o il p ro d u c tiv ity . 
At present the so le-cropping o f ce rea l, and 
cropping i t  in  ro ta t io n , o r in tercropped in  
space and tim e , is  the common p rac tice . 
Pigeonpea can be an im portant component in

ro ta tio n s  o r in cerea l-1 egume in te rc rops . 
Besides m aintain ing s o il f e r t i l i t y  and p ro v i­
ding n u t r i t io n a lly  good g ra in , pigeonpea 
s ta lks  are a valuable fu e l.

In the humid tro p ics  o f N ige ria  IITA sc ien­
t is t s  are evaluating pigeonpea along w ith  
o the r leguminous shrubs in  "a lle y  cropping", 
as an a lte rn a tiv e  system to  the t ra d it io n a l 
bush-fa llow .

Pigeonpeas, w ith  a wide range o f  m a tu rity  
(annual-perennia l) and p lan t types, and the 
a b i l i t y  to use residual s o il moisture e f fe c t i ­
vely during the dry season, can f i t  w e ll in to  
sh o rt- as w e ll as long-dura tion  cropping 
systems.

Mr. S e ra fin i, ICRISAT agronomist a t Bamako, 
M a li, has begun extensive studies on the 
agronomic aspects o f the crop and has shown 
th a t pigeonpeas have considerable promise fo r  
th a t area. The National program in  Mali has 
already taken up seed m u lt ip lic a t io n  o f  the 
promising types fo r  d is tr ib u t io n  to  farmers.

In West A fr ic a  pigeonpeas are t r a d i t io n a lly  
cooked and eaten as whole g ra ins . Cooking o f 
the whole grain takes a long time and, in  
storage, the whole gra in  is  d i f f i c u l t  to  pro­
te c t  against bruchids.

The grains can be e a s ily  deco rtica te d  by 
soaking them in  water ove rn igh t, and a fte r  
complete d ry ing, dehu lling  them-in a t r a d i ­
t io n a l mortar and p es tle , o r by rough-grinding 
them in  stone g rinders . Soup o r sauce made 
from decortica ted seeds has been found to be 
g re a tly  appreciated by the loca l population.

Although c u lt iv a tio n  o f pigeonpeas in  West 
A fr ic a  is  p resently  n e g lig ib le , i t s  proven 
usefulness in  the cropping systems o f the 
savanna ecosystem means th a t pigeonpeas are 
l ik e ly  to  receive much more a tte n tio n  in  the 
fu tu re .

- D. Sharma (GTZ3 Ghana)

Genetic Resources

Pigeonpea Genetic Resources at ICRISAT

The basis o f an in tens ive  breeding program 
obviously s ta r ts  w ith  the assembly o f a large 
d iverse germplasm c o lle c t io n . ICRISAT's

9



pigeonpea germpl asm c o lle c tin g  a c t iv i ty  
s ta rte d  in 1974 w ith  the a cq u is itio n  o f e x is ­
t in g  c o lle c tio n s  a t IAR I's Regional S ta tion  
a t Rajendranagar and at various u n iv e rs itie s  
in  Ind ia . New f ie ld  exp lo ra tions were s ta rted  
in  Madhya Pradesh, where much d iv e rs ity  e x is ts . 
V ir tu a l ly  a l l  states w 'ith in  Ind ia  where 
pigeonpeas are im portant have since been v is i ­
ted a t le a s t once. In Nepal, Sri Lanka, and 
Kenya special pigeonpea c o lle c tio n  tou rs  have 
been ca rrie d  out. Other coun trie s , e spe c ia lly  
in  A fr ic a , South-East Asia, and the Americas 
are not y e t represented, but w i l l  be explored 
when tim e and funds perm it.

Up to  March 1981 there were 8815 pigeonpea 
accessions from 32 coun tries . A m a jo rity  
(8189 accessions) came from Ind ia .

When the  accessions are needed fo r  evalua­
tio n  or re juvena tion , they are grown from the 
onset o f the monsoon onwards. At present 
on ly  the  Patancheru lo ca tion  (near Hyderabad 
in Ind ia ) is  used fo r  th is  p la n tin g . Several 
morphological and agronomic features are 
observed: days to  flow ering  and m a tu rity ; 
flow er c o lo r; p lan t h a b it; number o f bran­
ches; y ie ld  characters; pod and seed 
co lo rs ; and harvest index. A ll data 
are entered in  a computer f i l e ,  and are avai­
la b le  fo r  re tr ie v a l to  supply in fo rm ation  on 
those t r a i t s  o f  in te re s t. A catalog is  not 
p rin te d  because o f  the n eed to  update- Tt 
every year, and i t s  excessive bu lk . But the 
computer f i l e  serves as a ca ta log, and resear­
chers are welcome to  request any pigeonpea 
m a te ria l, w ith  s p e c if ic  characters, fo r  c o lla ­
bo ra tive  research work.

In add ition  to  the c u lt iv a rs  o f pigeonpea 
(Cajanus eajan [L . ]  M i l ls p . ) , i t s  w ild  re la ­
t iv e s  receive a tte n tio n  and specia l e ffo r ts  
are made to  c o lle c t ,  m a in ta in , and make use 
o f w ild  species o f  Cajaninae, the sub tribe  to 
which the pigeonpea belongs. These are 
species o f  Atytosia3 Rhynoahosia, Dunbaria, 
Flemingia, and Paraoalyx. Some o the r genera 
in  the sub tribe  are not y e t represented at 
ICRISAT. Except fo r  a few, the species c o l­
lected so fa r  have posed no maintenance pro­
blems, and many produce v iab le  hybrids w ith  
pigeonpea. In te rs p e c if ic  hybrids between w ild  
species sometimes appear to  be b e tte r  forage 
species than the parent species, but th is  
needs te s t in g . I t  is  hoped to  tra n s fe r  desi­
rab le  t r a i t s  such as disease and pest re s is ­
tance, both found in  one o r more species, to  
the pigeonpea. Seed is  a va ilab le  in  small 
qu a n tity  to  in te re s te d  workers.

- L.J.G . van dev Mae sen (ICRISAT)

Collection Efforts

In pigeonpea, and pulses in  general, c o lle c ­
t io n  o f  germplasm from the f ie ld  tends to  be 
more, d i f f i c u l t  than in cereals. In the f i r s t  
place a head o f sorghum or an ear o f wheat 
y ie ld s  many more seeds than a pigeonpea pod 
or c lu s te r o f pods, from which fou r to  e igh t 
seeds on ly can be expected. Secondly, cereals 
tend to be c u lt iv a te d  more e x tens ive ly , thus 
increasing the oppo rtun ities  fo r  c o lle c tin g  
more diverse m ateria l w ith in  a given area.

W ild species o f pigeonpea are also ra the r 
d i f f i c u l t  to  f in d  because only a few species 
are o f frequent occurrence. The t r a i l in g  
creeper Atylosia scarabaeoides is  found 
almost ub iqu ito us ly  w ith in  the area o f  the 
genus1 d is tr ib u t io n .  The bushy A. lineata is  
f a i r l y  common in  the Western Ghats o f Ind ia .
A. grandifoHa is  re la t iv e ly  common in  Queens­
land and the Northern T e r r ito ry  o f A u s tra lia . 
But most species have become re s tr ic te d  to  
eco log ica l niches such as reserve fo re s ts ,
1 edges unapproachable by c a t t le ,  o r mountain 
areas where pressure from human beings and 
th e ir  domestic animals has been absent o r less 
than th a t in  the p la ins . Even in  recent 
h is to ry  these species were probably more com­
mon than today.

Labels o f herbarium specimens in d ica te  to  
us~pTge~D'npea- JncTwiTd~pigeon pe a 1 o ra tio n s . 
S ta t is t ic s  show the extent to  which pigeonpeas 
are grown, but occurrences o f  less than 1000 
ha per country are usua lly  not reported , in  
which cases herbarium data are a useful a l te r ­
n a tive  source o f in form ation . FAO no longer 
reports  pigeonpea s ta t is t ic s  separa te ly .

Outside the Indian subcontinent pigeonpeas 
are im portant in  at le a s t fo u r A frican  count­
r ie s :  Kenya, Uganda, Tanzania, and Malawi. 
Except from Kenya, l i t t l e  germplasm is  ava i­
la b le .1 From the West Ind ies many accessions 
are a v a ila b le , but more are required to  rep- ■ 
resent the area adequately. Germplasm is 
also needed from areas where pigeonpea is  
only o f loca l importance as a garden crop o r 
hedge co n trib u tin g  a l i t t l e  p ro te in  o r vegeta­
b le to  the d ie t. From those countries ( in  
W. and S. A fr ic a , Sudan, S.E. Asia, Central 
and S. America) germplasm could be-obtained 
by c o lle c t io n ; but using pigeonpea as the only 
ta rg e t is  uneconomical. On the o the r hand, 
i f  pigeonpeas are co lle c ted  along w ith  o ther 
crops, pigeonpeas tend to  be accorded low 
p r io r i t y  because o f lack o f  time and/or 
in te re s t ,  and the pigeonpea season may not 
co incide e n t ire ly  w ith  those o f  the o the r 
crops being co llec ted .
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Pigeonpea is  not under as much pressure o f 
genetic erosion as cereals (maize, wheat, 
rice ) may be and, the re fo re , more time is  
ava ilab le  to  rescue i t s  genetic d iv e rs ity .  
However, the day w i l l  come when p rim itiv e  
landraces w i l l  have been pushed out by im pro -. 
ved c u lt iv a rs . I t  is  im portant tha t the c o l­
le c tio n  o f pigeonpea germplasm be a c tiv e ly  
pursued wherever poss ib le , and genetic resour­
ces workers would appreciate assistance from 
any source. I t  is  essentia l th a t a ll samples 
should be brought together in  one place where 
f a c i l i t ie s  are ava ilab le  fo r  long-term preser­
va tion , w ith  a complete dup lica te  elsewhere 
fo r  insurance purposes.

I f  you have any lin e s  th a t you fee l should 
be preserved, ICRISAT w i l l  be pleased to 
enter them in to  i t s  world c o lle c tio n  o f  
pigeonpeas. Please send up to  50 g o f seed 
to the Genetic Resources Unit at ICRISAT.

- L .J.G . van dsr Maesen (ICRISAT)

Breeding

Pigeonpea Breeding—The Caribbean 
Experience

In breeding pigeonpeas, whether fo r  non trad i- 
t io n a l production systems o r fo r  year-round 
p lan ting , a major se lection  c r ite r io n  had been, 
u n til re ce n tly , the a b i l i t y  o f the p lan t to  
in i t ia te  flowers and produce a crop w ith in  
lim its  set by the production system; o r in  
the case o f  year-round production, u n inh ib ited  
flow ering  and f r u i t in g  in  na tu ra l long-day 
environments. Following th is  approach, geno­
types th a t are capable o f in i t ia t in g  flowers 
in 60-120 days when planted in  the Caribbean 
at any time o f  the year, and possessing accep­
tab le  seed y ie ld  p o te n tia l,  were selected.
Our experience w ith  such se lections in  the 
past 3-4 years, however, is  th a t the canopy 
height f lu c tu a tes  considerably from season to 
season, making mechanical harvesting and o ther 
cu ltu ra l operations d i f f i c u l t .  Further, the 
in te n s ity  o f flow ering and'synchrony o f 
anthesis are adversely a ffected . I t  there fore  
seems th a t se lection  fo r  low v a r ia b i l i t y  o f 
p lant heigh t is  as im portant as se lec tion  fo r  
f lo ra l in i t ia t io n .

A li and Ariyanayagam ( in  press) showed th a t 
long days and high ambient temperature delayed

flow ering  and promoted vegetative growth. 
Ariyanayagam (1981) fu r th e r  demonstrated th a t 
even small d iffe rences o f  3-5°C each day 
during the growth o f _the crop would cause 
canopy heights to  d i f fe r  markedly. In te ra c tio n  
o f daylength e ffe c ts  w ith  temperature fu r th e r 
accentuated canopy height d iffe rences . Tempe­
ra tu re  va ria tio n s  o f 3 -5°C between days w ith in  
s im ila r  growing periods in  d if fe re n t  years are 
not uncommon in  the tro p ic s . Therefore, 
e ffo r ts  are being made to  id e n t ify  genotypes 
th a t are low in  s e n s it iv ity  to  temperature 
flu c tu a tio n s .

A procedure fo r  f ie ld  screening against 
daylength and temperature s e n s i t iv i ty  was pro­
posed by Ariyanayagam (1980). The procedure 
employs so la r rad ia tion  to ra ise  the tempera­
tu re  around the crop canopy using an open­
sided p la s t ic  covering .^ An in te re s t in g  aspect 
o f the method is  th a t the temperature around 
the canopy constantly f lu c tu a te s *  ju s t  as 
under ambient cond itions. This a llows the 
crop to  grow in  a more r e a l is t ic  environment 
than in  a growth chamber (where such screening 
is  usua lly  attempted). I t  is  an inexpensive 
screening method as w e ll.

By using th is  screening method i t  has been 
possible to  id e n t ify  genotypes th a t are low 
in  s e n s it iv ity  to  daylength but th a t are 
h ig h ly  se ns itive  to  temperature, as well as 
-0_th.ars_ih-at_s.tmw—the_ re vecse—trend .

I t  appears th a t on ly  on reducing the sensi­
t i v i t y  o f  the crop to  daylength and temperature, 
and probably o the r fa c to rs  as w e ll (Ariyanayagam 
e t a l.  in  press) can a meaningful e f fo r t  to  
improve harvest index, g ra in  s iz e , synchrony 
o f f lo w e rin g , e tc . ,  be made. A major break­
through in  p ro d u c tiv ity  is  u n lik e ly  u n t il the 
attainment o f the fea tures ju s t  stated.
Research at the U n ive rs ity  o f  the West Indies 
is  p r im a r ily  concerned w ith  these considera­
tio n s .
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