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SUMMARY 

Field expertiniits were cotl ictiid at tile Internationml Institute of ''ropical Agricil­
ture (rITA), llMadan, Nigeria, hlor t61. seasons to evaluate the effect of, harvest i'terval 
oH yield, (jillIityand viability if indetrininate cowpea ( l'iyna mu Zricah, It (L.) Walp.) 
seeds. Decrealsing harvest fr(qilie1cy l'i', ii every week to every -t \ ,eks rednced Seed 
yiehl, quality an d viability. lRate otyi el losses was higihest at clhse spacing and inter­
icndiate at wide spacinig duIring the first rainy ,as, and loNest, at wide spacing with 
slipplemenlt ily irrigation ditrill g secolnd raiiy season. Time of, Iirvest study condeuced 
with six cultivars indicated that thiesyield losses vere attrilnltahle to r'eduetd SeC(l 
weight and increased pod losses ifter int',tie poils were exposed to weathering for mre 
than 1 week. The reduction in seed quality and viability was associated with a high de­
gree of fingal and bacterial infection il tile seed. Varietal differences ill resistance toi 
weathering were noted among the cultivars tested. TVi 2616 P.011), that has thick, 
Ieathery pods aind sitiooth, tail seed coat was the most resistant to weathering. 

INTRODUCTION 

Harvesting cereals at optimnula maturity is 
necessary for obtaining high grain yield and quality 
(Nangju & Do Datta, 1970; Morse et al. 198), but 
ii1 most grain legittes including cowpeas, the 
probleta is not when to harvest but how often to 
harvest ripe pods to obtain high yield of high 
quality. Cowpea cultivars caii be divided into two 
major groups: (a) determinate cultivars that 
flower and produce pods within a short time, and 
(b) indeterininto cultivars that flower and produce 
pods over a long period. Most cowpea cultivars 
belong to the latter category. Out of 6837 acces-
sions described in the ILTA Cowpea Gerrmplasm 
Catalog (IITA, 1974b), 982% aire indeter-
minate. 

During a fa'ourable, long growing season, ili-
determinate, day-length-insensit ive cultivars gener-
ally outyield determinate cultivars (IlTA, 1974a, 
1975). But to obtain high yields, indeterminate 
cultivars should be harvested several times in coli-
trast to one or two harvests for determiniateculti­
vars. This palper reports the effect of harvest fte-
quency oi seed yield, qtiality and viability of in-
determiinate cowpeas. 
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MATEPIALS AND METHODS 

The experimental site and crop management 
Field experiments were conducted at the Intel­

national Institute of Tropical Agricilture, badan, 
Nigeria. Ibadan is located at. latitude 7' :34' N and 
altitude 220 in with an average maximum ten­
perature of 31 C and minimnitm temperature of 
21 C. Average relative humidity ranges friom 78 % 
in the dry season to 89% in the wet season. Total 
rainfall during the year is about 120 cmn. The rain­
fall pattern is generally bimodal. Tle first (early) 
rainy season is from April to August while the 
second (late) rainy season is short, starting late 
August and ending in lato October. In all t he oxperi. 
nients, fertilizers were applied at planting at the 
rate of 30 kg N and 30 kg P/ha in the forit of urea 
and superphospl ate, respectively. Plots wer) lianld­
weeded at 10 and 25 days after planting (DAP). 
Insect pests wero controlled with weekly applica ­
tioms of dimethoate and Gardota mixture or 
moonocrotophos alone. 

.xperimacntI 
To study the effect ofiniteraction between spacing 

and harvest frequency, in(leterminato cultivars of 

AGS 87 
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Fig. 1. Rainfall pattern during the harvosting period in 11073, 11074 and 1975.
 
Arrows indicate harvesting period.
 

P1ale (been and Iran Grey wNro planted tt two 
spacings, 15 by fit)cm and 15 by 120)cm. onl 28
April 1973. Palo Gc.eei is insensitiv while Tran 
Grey is moderately s-nsitivo to daylengt. Both 
cultivars have tan, smooth seed coats but the pods
and so5ds of Iran Grey are larger then those of Pale 
Green, The plants weroehmarvc A at t-, 2-, 3. and 
4-week intervals starting when 500A of the pnlanits
had produce([ tlir first ripoepods. A total of 0, 5, 4 
and :1h7 alvests wereimades from ech interval re-
spetivel . ile experimont as laid out as a split 
plot dlesigna ith sltivars in main plots, spacing in
subplots and harvest interval in sub-subplots. 

Tliro were four replicates arranged in blocks. The 
suh-snbplot size was 3-6 by 4-0 in and area sampled 
was 2-4 by 3-0 i. The first harvest was on 29 Julio 
anl thle last harvest was on 24 August. The rainfall 
pattern during thle harvesting period is depicted ini 
Fig. 1. 

Eperiment 2 
o objective of this experiment nas to study

thle effect of hairvest frequency on seed yield, quality
and riabilityof cowpea grown with supplementary 
irrigation. ii te second season. ile experiment
was planted on 7 September 1973. Five indeter­
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minate cultivars of Pale Green, Iran Grey, Now 
Era, Hanbru and TVx 33-5C were planted at a 
spacing of 15 x 125 in and were again harvested at 
four intervals as in Expt 1. Harvesting began on 
7 November when 50 % of the plants had produced 
their first ripe pols and cont inued up to 19 
December. This allowed 7, 4, 3 and 2 harvests to 
be made from the 1-, 2-, 3- and 4-week intervals 
respectively. Cultivars were in the main plots and 
harvest frequency inl the suhplots of a split-plot 
design with four replications arranged il blocks. 
The mauy-plot size was six rows 5 in long and tho 
subplot size was one row 5 in long. 'lho two )or(ler 
rows of each plot were discarded. The sample area 
was 6 -

2 . There was no rain after 29 October and 
the experiment was sprinkler irrigated with abaut 
20 mm ot water every week. 

Experinent 3 
Tihe indeterminate cultivars of Pale Green and 

Iran Grey were chosen to study the factors re-
sponsiblo for seed yield losses at differeilt harvest 
periods. Because it was difficult to determine what 
happened to mature pods when they were not 
harvested on time since the pods hiddenwere 
beneath the dense canopy at close spacing, both 
cultivars were planted at wide spacing (1()0 x 
125 cmr). Ten plants from each treatment were 
harvested at intervals of 1, 3 and 6 weeks after 
50%0 of tile plants had ripe pods. Harvest duration 
was only 6 weeks because of a heavy attack by 
anthracnose. A split-plot design with cultivars in 
main plots and harvest interval in subplots was 
used. There were five replications arranged in 
blocks. The numbers of shattered and rotted pods 
wore recorded every week from individual l)ants. 
Pods were considered shattered when they had 
dehisced, and iottillyen the colour was (ark an 
the seeds were nouldy. 

Experiment 4 

Further study was made in tie first seasan of1975 to determine whether there are varietal 

differences in the susceptibility of cowpeas to 
weathering, and to assess the time that eowpea 
pods start to deteriorate in the field. For this studly, 
six elite cultivars were selected from among them 
promising liues of cowpeas (IITA, 1975). These

tivars were VITA-I (T 20-D, ,-31(Wit~201-11)),in 
(TVu 1190), TVu 1977-OD, TVii 26(16P-01D, 
TVu 4557 and TVu 3629 (Ife Brown). The pod 
walls of the first four cultivars are thick, while 
those of the last two cultivars are thin. The seed 
coats of TVu 4557 and TVu 3629 are rough, while 
the rest of tile cultivars have smooth seed coat. 
The seed coat colours were as follows: VITA-I, 
brown; VITA. 3, red;TVui 1977-OD, creamy white; 
TVu 2616P.OID, tan; TVu 4557, white; and TVu 

3629, brown. The pods of these cultivars were 
tagged at optimum maturity, i.e. when the pods 
had just matured. Many pods from each cultivar 
were tagged so that triplicate samples of 50 pods 
each could be harvested each week for a l)(eriod of 
5 weeks. Thi six cultivars were harvested at the 
same time starting from 24 .une to 12 August. The 
rainfall pattern during this period is shown ill Fig. 1. 

Both pods amd seeds were amnlysed soon after 
they were harvested. Pod damage by flmgi was 
scored from I (most resistant) to 5 (most, saseep­
tible). The main fungi associated with cowpe:a pols 
were (hiintifieA by the grain legune pathologist, 
It. J. Williams, as Cercosporasp., Corynaesporasp., 
Fusmriui sp., and Chomieplhora infundibilifera 
(Cairrey) Saee., the first two flmngi being more pre. 
vlent in tie first season causing black discolora­
ties ol tile polls. Holes observed in each pod as a 
result of the entry of Mareca testidalisand Laspey. 
resia plychora larvae were Counted in each sample. 
Tile threshed seeds were counted and weighed, and 
then classified into four groups: (a) smooth, clean 
seed, (h) discoloured seed, (c) shrivelled seed, tid 
(d) seed. with holes or (amaged by pod borers. Each 
type of seed was counted and expressed as a per­
centage of the total seed in 50 pods. Between 25 anld 
50 seeds of each group were tested for germinatio 
at 30 'C. The number of seeds germiated, and 
infcted by fungi and bacteria was reeorded at the 
end of 6 days. Tihe germiiation test was carried 
out in sterile petri disles. 

j-areeslietg process 
Except for Expt 4, only mature pods were 

picked by hand at each harvest. Pods were con­
sidered mature when they turned brown. Pods 
were oven dried at 40-50 C for 3-4 days. After 
drying, pods were weighed and the threshed seeds 
wore again v'eiglmed to obtain threshing percenitage, 

i.e. the ratio between seed and pod weight. A 
randoni sample of 50-100 g seeds was taken fromseed yield samples to evaluate the percentage ofba0( seeds (the propartioii of seeds which ale 

differemit from theporinal oppeaane, shape and 
size). mergen ce tests fom the Somlihes wee also 
size in esso m thpaing wee at 

i. the glaslhoTseebympe attinin1th geashoat 
-o em depth. The teipemature iii tme glassiouse 

ranged from 25 'C in the morning to about 39'Ctime afternoon. The soil was kept moist through­
out the test fnd counts were made after 10 (lays. 

RESULTS AND DISCUSSION 

Seed yicld 
In Expt 1, th, narvest duration lasted nearly 

2 months for boti Pale Green and Iran Grey. 
In contrast, the period from planting to the 

15-2 
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appearance of tho first flowers ranged from 35 days were sonescing. In both cultivars 50 %10'of the total 
for 1'alo Greeni to 41 days for iran Groy. Irrcspcc- possible yield was achieved within the first 20 days 
tive of harvesting interval, accumulative seed yield of harvest. Harvest interval had a highly sigifieant 
increased with time until the plants die(1 (Fig. 2). effect on yield, the effect being more pronounced 
Yield increase per unit tine was highest during the when the cowpoas were planted at 15 x 60 cm than 
early part of pod ripening and lowest, as plh,ts at 15 x 120 cni, and more consistent wit 1 Pale 

Pale Grccn 

2.0 15 x 60 cm 20 15 x 120 cmn 

I6 16 -T 2 

1-2 r-1-2--T 

04 04 

0 II I I0 II I I 

0 20 40 60 80 0 20 40 60 80 

Iran Grey 
2.0 15x60 cm 2.0 15× 120 cm 

T,
 
1.6-1.6 - ... T3 

TT4
 

T,
 
T4

0'8 - ,0.8 

0'4 0.4
 

0 1I I 0 I I I I
0 20 40 60 80 0 20 40 60 80 

Days to firstflowcr 

Fig. 2. Seed yield of Palo Groo and Iran Grey at four harvest intervals and two spacings during the 
lirst rainy sea.on, 1973 T,, I wook; T.,2 weoks, T3 , 3 woks, T4, 4 woks. L.S.D. (P=0'05) for comparing 
the final accumulated yiold is 0.22 t/ia. 



229 Effect of harvest frequency on indeterminatecowpea 
Green than with Iran Grey. The interaction be. 
tween harvest interval and spacing was significant 
but the interaction between harvest interval and 
ottltivar was not. In general, increasing harvest 
interval front I to 4 weeks progressively reduced 
tot,l seed yields of Palo (reen and Iran Grey. \iti 
weekly harvest, increasing row spacing from 60 to
120 cm did not significanitly affect total seed yield 

of Palo Green but increased total seed yield of the 
moderately daylength-sensitivo and leafy cultiviur 
Iran Grey. lrvestiig at 4-week intervals, wider 
row-spaeing increased total see( yield of both 
eultivars ill('hutilig that yiehl losses resultiig fror n 
delayed harvest vero grenllr nt eblso spaeilg than 
at \\'idul spacing perllis Ls it cons(,-querce of rapid
deteril nIltio I of pods under densoeVi opy Conditions. 

Table 1. I~Ifect of harvest interca' m seed yield of ficc indeterminote culticm'8, ,cc'ond season 1973 

Colitivars 
Harvost _ 
interval Pale Iran Now TVx 
(weeks) Green Grey Era Hlanbru :33-5C Mean 

Seed yield (t/hn) 
1 141) 1.30 1.17 1.17 1.14 1.25 
2 1.43 1,28 1.27 1.18 1.21 1.27 
3 1.22 1.14 0.99 0.88 1-07 1.00 
4 1.22 1.08 0.85 0.- ! 0.99 1.0! 

For comparison of harvest interval means: s.E. = 0-06.
 
For comparison of harvest intorval within the same oultivar: s.x. = 011.
 
Foe coaparison of cultivars at the same or different harvest intervals: s.c. =0.14.
 

78 

74 

70 x 

2 66 

62 

58 

54 

50 I I I I I 
61 68 75 82 89 96 103
 

Time of harvest (DAP) 

Fig. 3. Effect of timo of harvest on threshing porceontago of five indotorminato cultivars in tho second 
rainy season, 1973. 0, Palo Groen; A, Iran Groy; 0, Now Era; A, Manbrt; x, TVx 33-5C. 
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Table 2. Effect of harvest interval on percentage of bad seed in Pale Green and Iran Grey cewpea 

First season, 
1973 

Second season, 
1973 

First season, 
1974 

t" A I A.= •A 

Itarvost interval Palo Iran Palo Iran Pale Iran 
(weeks) Green Groy Green Grey Green Grey 

Bad seed (%) 
1 30.0 40.3 19.2 18.4 14-9 1916 
2 305 44.1 288 22-8 - -
:1 42-2 40.4 22-5 27'3 29.0 31-7 
41 42-7 47.4 23.0 265 - -
( - - - 39-1 37.5 

s.B. 2.3 2.5 2-7 

Table 3. Percentageof emergence of smooth, clean and bad seeds harvestedat different harvest intervals 

First, season, Second season, First season, 
1973 1973 
 1974
 

A A •A 

Pale Iran Pale Iran Pale Iran
Harvest interval Croon Grey Green Grey Green Grey 

Emergence of smooth, clean seeds (%) 
1 85.6 89-8 89.5 80.3 87.9 S-2 
2 83.3 72-9 836 81.3 - ­
3 80.0 68.8 78-3 81-7 65-2 69.6 
4 80.3 (151) 74.7 76.2 ­ -
6 - - - 602 61.0 

s. 3.0 4.2 3*3 

Emergence of bad seeds (%) 
30.0 34.4 45-4 40.0 30-0 33-6 

2 17-5 21 -7 24-1) 37-0 - ­
3 15.8 16'3 2.4 350 13- 17-5 
4 206 11-3 20.0 25-3 - ­
6 - ­ - - 7-6 14-0 

4.7 .4-7 2-9 

Relative humidity around the pods was probably kg/ha/weck) when planted at wide spacing in the 
higher at close spacings than at wide spacings. second season with supplementary irrigation. 

In Expt 2, yield patterns at different harvest These results indicate that the extent of yield
frequencies were similar for the five indeterminate reduction depended on rainfall intensity and distri­
cultivars (Table 1). Increasing harvest interval from bution, and on the density of leaf canopy. Ap­
t to 4 weeks generally reduced yield; however, the parently, high rainfall and high relative humidity
total yields obtained at weekly intervals were not were conducive to rapid deterioration of ripe pods 
significantly different friom those obtained at 2- in the field. Yield reduction resulting from delayed 
week intervals, harvest would have been negligible in the second 

The rate of yield loss for every week delay in season if supplementary irrigation was not used 
harvest was calculated from the two experiments because relative humidities would be lower and the 
and the results show that yield losses were hif hest plants would be induced to ripen by lack of soil 
(249.4 kg/ha/week) when cowpeas were phrnted moisture. Total seed yield was lower in the second 
during the first season at close spacing, ,ater- season than in the first season probably because of 
mediate (144.2 kg/ha/week) when planted 'uring the shorter growing season. Some indeterminate 
the first season at wide spacing, and lowest (69-4 cultivars could yield up to 2-5 t/ha in the first 
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season but only about half of this in the second sprayed with insecticides. The (ecline of threshing 

season in ibadan, Nigeria (1ITA, 1974a, 1975). percentage is attributed to frequent handling of 
l)ants during harvest, leaf senescence, increased 

Seed quality incidence of Cercosporaleaf spots and anthiaenros 

In both Expts I and 2, threshing perceattago in the susceptible cultivars, and in tho elso of 

declined with time irrespective of harvest interval, delayed harvest, pod rotting and shatteritng. 
Figure 3shows the niegitude of reduction of tlteslh- 'ho effect of hairvest itateaval elcettagetaf had 
ing pereentage in the five indeterminate cultivars seed was significatt ill all the expa riints. The per­

grown in the second seasont and harvested weekly. centage of bad seed(l iaeleascd with ta ilaeeaso ill 

The declito in threshing percettage started at about harvest iiterval, alotagh the I retad was notobvioaa 

75 DAP. According to Booker (1963), insect between 3- and 4-week intervals (Table 2). Il the 

damage can canso it largo re(luctiont iil threshing firstseasoat, thepotceltage ,af hadIseed was high (39­

percentage because pods are often partly filled and ,10%) even wheth1te)ods were harvestedt[ weekly. 

abnornally short, and seeds are smaller. However, It was evena higliet than thei highest pereentago Of 

this cannot be the whole explanation in tho bad seeds (23-27o) obtaiiied iii the second season 

present experiments sitace the crop was repeatedly when the pols were harvested every 4 weeks under 

Table 4. Eiffec of harvest interval on seed yield, pod quality and threshingperceatage:first season, 1974 

Harvest interval Seed yield No. of No. of shatteored No. oif rotted Threshing 
(weeks) (g/plant) pods/plant 1lds/plant pods/plant percenatago 

Pale Green 

1 344.6 102-7 1-2 7.8 74.0 

3 155.3 88-7 3-2 1.15 69-7 
6 81.6 75-3 3.5 27-9 63-2 

Iran Grey 

1 305.4 82.0 I.1 4-) 70.9 
3 184.6 75.8 2-4 11-3 65-3 
6 75-1) 69-1 5-2 _ 23. 65-3 

s.r. 3-2 5.6 0'8 4.5 1-3 

6 
A 

5 _ 5 

Ell 

S4 CU ro- 4 

3 3 

0~0 

t 

z
0 

0 2 3 4 5 0 I 2 3 4 5 

Weeks after optimum pod maturity 

Fig. 4. Effect of time of harvest oan pod damage by fungi and pod borers in six cowpea cultivars in the 
first rainy season, 1975. O, VITA-I ; A, VITA-3; I, TVu 1977-OD; 0, TVu 2616P-OID; A, TVu 4557; 
C], TVu 3629. 
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irrigation. This suggests that seed quality can be a 
serious problem if cowpea iatuie.s diuiing the 
rainy season. 

The percentage of emergence of both nismooth, 
clean seedI0(ml scd was atie ;llsed sepmiratelyane 
and tho rsults atr presetted in 'lnbhe 3. 11 ill 
three experit ae)its there was a trend ill l trediie-
tioi of percel itiace of en ierg(.eice , i both types of 
seeds with at iICrerCso in liarvest interval sligges. 
ting that proloned exposutre of seeds to raiufall 
fluctuation, microbiological attnek and insect pests 
not only reduces its quality but also its viability. 
Thio aplmre itly icnltiy-looking si ,ds of .alo 0 aro 
and lIri,,1Oroy harvested at 3- to -4-week iltervalls 
showeid 5-2,511 lower etto t'ginco tint seeds linr-
vested tit 1- to 2-week int(Iit'vals. This trend was 
also observed with)tbad S(eds. TIe perei tngo of 
etnorgetceO of had seeds was ;ignifieaitly lower than 
that of Imuo th, el en see'ds. This emphasizes the 
importatev, of' clenitg lit t( eat itig seeds bli' ore 
plhating. Bnd seeds tormally produced stunted 
seedlings which hadl splitr0 absenit pri tmar' leaves, 
and alt tiged cotyledots. 

Fiactorsafectiny yicld losses 
Experitment 3 Coducted inl tietfirst season 1974 

wan pri titirily (lesigned to observe ripi. polls wleti 
thly were left, it t lie field lIt differentt periods. 
Results ilicated that yield liissis at longer harvest 
intervals (3-6 weekls) resulted t'ota fewer pods per 

10r60 

140 


120 


100 


/ 

60 U10 

40 1 I I 
0 1 2 3 4 5 

plant and inore rotted pods per plant (Table 4). 
Pod shattering (lid not play a major role in yield 
losses as shown by the low number of pods shat­
tered per piltit even after tie pods iad ripened for 
niore thn weeks. Threshit g percentgo was ill­'( 

versely correlated with tile ut ber of rott l iand 
ishattered pods per plant. Pod rotting and shatter­
il g gtoraIly decreased the ratio of'seed weight. to 
pod weight. 'Thte total ti!tib of pods per plant 
decreased with an increaise in harvest intorval. 
Pods rotted wheti left ill the field for more than 2 
weeks. These rottin polls oventnully fell down and 
were not harvest ed, thereby reducing seed yield. 

Varietal differencs in weatheringsascej)tibility 

Results obtained frota Expt 4 confirmed the 
observatio i made in the earlier experiments 
(Figs. 4-7). Ftmgal attack on cowpea pods getter­
ally increased as polls were eposed to weatheri g 
frotn I to 5 weks (Fig. 4). After 4 weeks tile pods 
beca te htick and soft instead of thle tnornial brown 
aid hard appearance lit the titne of optitunl 
ripening. Pll damage by pod borers was significant 
only at 5 weeks after optitittn pod nmturity 
possibly dito to the build-tip of these iisect pests 
ditring late miaturity (Fig. 4). Itcreasing exposure 
of pods to wentlheriiim (lecreased seed' weight and 
increased pod losses particularly after 2-3 weeks 
(Fig. 5). These two factors were responsible fatr the 
seed yield losses obtaineid at different harvesting 

3 

50 

40 0 

30­

00-- " 

O00
 
0 1 2 3 4 5
 

Weeks after optimum pod maturity 

Fig. 5. Effect of tine of harvest on seed woight and 1)o losses (%) in six cowpoa cult ivars in the first 
rainy season, 1975. 0, VITA.t; A, VITA-3; M, TVu 1977-OD; 0, TVu 2616P-OID; A, TVu 4557;
[2], TVn 3621). 



233 Effect of harvestfrequency on indeterminatecowpea 
intervals (Expts 1-3). However, among the six while seed damage by insect posts was significant
cultivars, VITA-1, VITA.3 and TVu 2616P-OlD only in 5-week-old pods. Percentage of seed infec. 
showed the least seed weight and pod losses, ted by flngi and bacteria generally increased with 

The effect of time of harvest on seed quality is age of the pods in both smooth, clean seed and 
shown in Figs. i and 7. Increasing the exposure of discoloured seed, the latter typo of seed beingi more 
the pods to weathirig reduced the percentage of severely attacked by fungi and bacterial as would 
s1ooth, clein seed primarily as a result in the le expected (Fig. 7). No attempt was ina(lo to 
increase of the percentage of discoloured seed identify the different species of fungi and bacteria 
(Fig. 6). Percentago of wrinkled oi- shrivelhed seed f aind in the seeds. ]'stui'oso (1975) ins identified 
wits not ass(iciat-d with weatiheriig of the pods, 22 fungal speeies associatid with cowpea seeds 
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800l /]
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0 1 2 3 4 5 0 1 2 3 4 5 
20 - 100 -
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16 - 80 ­

12 0 60 3 
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4 / 20 

0-oL-jj/C' A 
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0 I 2 3 4 5 0 1 2 3 4 5 

Weeks afler optimum pod maturity 

1Fig. 0. Effect of time of harvest on seed quality of six cowpea oultivars in the first rainy season, 1975. 
9, VITA-I; A, VITA-3; I, TVu 1977-OD; 0, Tu 2016P-OID; A. TVu 4557; El, TVu 3029. 
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obtained from the resea,'ch farms, local farmers and 
markets in Western Nigeria. Two of the species, 
.. ,pergqillus flavua Link ex. Fr anid Plhoma spp., 
wero the most common. 

Percentage of germination and emnergonce of 
seoet declined with age of the pods possibly due to 
Il1o increase in the flingal and bacterial infection in 
tho seed (Fig. 8). Seed viability %a's, extremely low 
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0 1 2 3 4 5 

when maturepodswere left in the field for onorothan 
3 weeks. However, varietal differences did exist. 
Figures 6-8 consistently show that TVu 2616P-
OlD was more resistant to weathering than the 
rest of the culti%'ars. The seed of thi., cultivar has it 
tan, smooth seed coat. This type of seed was also 
finand by B. A. inse to bo resistant to wentlbering 
ini an earlier experiment conducted at I ITA (IITA, 
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80 F 

60 

IU0 1 2 3 4 5 
Weeks after optimum pod maturity
 

Fig. 7. Effet of timeo of ha'n-o,. onlfugal and baeorial inf,,erich inl both smooth, clean seed and dis.
Coloured seed s i a n te first rainy season, 1975. 0, VITA.I; A, VITA-3; M,TVu 

11177-01); C),A TIt 26161P.OID; A, TVu 4557; [0, TVu. 3629). 
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Weeks after optimum pod maturity 

Fig. 8. Effect, of time of harvost oin porentago gormination and emergno of six owpcea cultivars in 
the first rainy ssason,ea 11977-OD; 0, TVu266-I; APIT; , TVu4557; 
1-,TVu 3629. 
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1075). Those results suggest that there may be a 
rango of resistance to weathering among pod and 
soed types within tho broad range of genetic 
diversity in cowpea. 

Prospectfor growing cou-Ipca in the lowiad, humid 
tropics 

Cowpea is more adapted to the semi-a rid regionis 
than innid regions (Sellseliop, 1902). Ii Nigerin, 
this grain legine is moe weidgly grown ill ti north 
whore rainfil is lower thin in southert Nigeria. 
Introducing cow-pea to the lowland, hiunm id tropics 
not only presents harvesting and drying pliiems 
but also increases the incidence of diseases as rain-
fiall and relative butnidity are iigl. Disease prob-
leins ea be solved by incorpopanting multiple 
disease resistance into the high-yielding en liivars. 
lany multiple disease resistant eitivars ha\'e beenl 
identified at I]TA (I TA, 1974, 1975). The harvest-
ing and seed quality problem may be more difficult 
to solvo Intless faimeis are willing to accept low 
yield of high-quality seed by planting cowpea 

in tio second season when rainfall is low and 
unpredictnble. 

Jhe other possibilities of-overcoiaii thegtiIIrvest. 
iig probiems il cwpen live(11) to dv%'elop high.
yielding, deteriminato cultivars that can ripen 
uniforimly, partictlirly for comnmereial production 
where laboit ' l a (liEbini, 1971),you iiting for 
(b) to develop duil-piirpose cilt ivars wii ch can ho 

grown as a \egetilble ill the lollg riiliy Soiaon, and 
as a i-, during the short iniiy set isi (podis 
ha1unrvested green ir less Sensitive to wenthIariog 
alltlonglh fre(lneitt and tiiely ]itrvists would still 
le tevnssnry), (c) to breed for pods aud seeds of 
pIl se types which are resista iit, to wiitthenintg. 

( )' the tho apptlroaiches, t wo prob­ithe first 111,11 
a bl moie realistice. The third approaeh will ini volve 
a litboriolis examimaittiii of polds anid lids. "' if 
we do fil(d resistantt eiiateril, it folly iliv delay thit) 
weltherig process. All ripe pods eviitial ly 
deteriorate completely wh i left ill the field for 
menI thal : weelks. Fi 'therlt 'e, thert i it be 
incompatibility betweei walitherilia resistanee and 
cooking qtia lity and consuier's ttf(Itienee. 
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