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Abstract

Cowpea production is faced with o nun
vields. The stwdy was carricd ow 19 dete
cowpea accessions. Tweniy: genon
Nontagora) w1 a randomizcd completely block, (o
revealed that, there was wide variation among the
grain vield per plot (689 8g) in Koniag 7
vield per plot (282.7g) in Minna. Kontag

tber of constraings w hich results into

rine variation in yield w
Pes of Cowpea were

low yrrain und fodder
(th its component rraits in different
evaluated in two locations (Minna and
sign (RCBD) and replicated three time Results

genotypes. Genotype 11D-15-40 recorded a higher
ora while genotype 99K-57-3.2.) recorded a higher grain
ora cnvironment recorded q higher performance than Minna
emvironment. However, the cowpea genotypes showed wider variabilisy

in Kontagora environment as
ghovin by Boxplo for sced yield, Genotypes 04K-267-8, 10K-815.1, 95K 1097 10 100K-817-3 were
better in Kontagora, white genotypes 12K-261, 12x-632, TVU-408, ITI0K-827-7 and 99K-57-3-2 | in
Minna as indicated by genotype plus g

cnotype by environment Interaction (GGE) bhiplot. From the
study, cowpea would be betrer produced in Kontagora than Minna.
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INTRODUCTION

Cowpea (Vigna unguicudata (L). Walp) is a dicotyledonous plant belonging to the family Fabaceac
and sub-family Fabiodeac. It is grown extensively in the low lands and mid-altitude regions of Africa
(particularly in dry savannah) sometimes as sole crop but more often intercropped with cercals such as
sorghum or millet (Agbogidi, 2010). Cowpea grain contams about 28.4 %, prolcin, fat 1.9%. fibre
63%, thiamine 0.00074%, riboflavin 0.00042%, and niacin 0.00281%

o 1015 also a genuine African
crop for hay and forage production (Chinma er al., 2008). Cowpea has been referred 1o as ‘poor man's
meat’ (Fall ¢

1 al., 2003) and its young lcaves and pods contain vitamins and minerals. About 5.4
million tonnes of dricd cowpea are produced worldwide, with Africa producing close 1o 5.2 million
tonnes of cowpea. Nigeria, being the largest producer and consumer of cowpea, iccounts for
approximately 61% of production in Africa and 58% worldwide. Africa exports and import neghgible
amounts. Approximalely 11 million heclares are harvested worldwide, 97"/1. of which is in Africa,
Nigena alone harvests 4.5 million heetares yearly. The crop can be harvested in three stages. while .Ih"'
pods are dry, mature and green and young and green (l‘ITA., 2009).1t was estimated that 3.3 million
tonnes of cowpea dried grains were produced world_w!dc in year 2000. It was also estimated lhal
cowpea was cultivited on a total land arca of 9.8 million hcclarcs., oul of which about 9.3 million
hectares is found in West Africa. Additionally, the world average yield was 337 kg per hectare while
Nigeria and Niger had 417 kg per heetare and 171 kg per hcc'l:nc iIs average )’Il.'ld,' rcspcql\.'cl)' (INTA,
2004). Though, it sounds thrilling, the unforunate side of this rcpqncd’slnusms 15 that it 1s based on
improved cowpea lines which have slowly reduced .”w genetic (l|§'cr5|l)' ol"lhc Igndmccs (Udensier
al,, 2012) Cowpea is grown moslly by poor [armers in the developing countries with over 80%, of the
Production coming from the savannas ofuopic:ll A frlc‘n. h.l the past decades phough, advances 1n crop
dr.-vclopmcm have opened opportunities for ils production in wel agro-ccologies (Nwofia ¢l al., 2012),

MATERIALS AND METIIOD . : .

Th’c lriurlliv:q cr;nduclcd at the Teaching and Rescarch Farm of Crop P.roduc||0n Department, Federal
Univcrqil"c;f Technology, Minna (Latitude 9.52335 N and Lﬂngl-ludc 0.44791 E), and at the
RL‘Scar;:h)qum of Federal College of Education, Kontagora, (Latitude N 10 24°10.7964" and
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Longitude £ § 28°22,8"), hoth in Niger Seate which are located in the Southern Guinca Savannih
and Northern Guinea Savannah agro-ccolopical zone of Nigeria respectively. Twenty cultivars of
cowpei, 04K-267-8. 07K-210-1-1, 08K-125-107, 08K-193-15, 09K-456, 09K-480, 10K-§16-1. 11D-
15-40, 11D-24-40,12K-261,12K-487, 12K-489, 12K-632, TVU-408, JTI0K-292-10. ITIOK-827-7,
ITIOK-837-1, 98K-1092-1, 99K-57-3-2-1 and 100K-817-3 were used,

The experiment was laid out in a mndomized complete block design (RCBD) with three replications.
The plot size was 5m by Im (5m’)

Data on the various trils were subjected to individual and combined analysis of variance (ANOVA)
using statistical analysis system (SAS). The means was separatcd by Duncan's Multiple Range Test
(DMRT) at 5% level of significant. G and E intcraction was conducted using Breeding Management
Systcm Software (BMS).

RESULTS

Table 1. shows the mean value for phenotypic (rails of 20 cowpca genotypes cvalualed at Minna
environment during 2017 cropping season, It was observed thag, plant height was nol significantly (P=
0.05) difTerent among the genotypes. Numbers of branches ringed from 11 and 25 per plant with
genolypes 12K-261 and 12K-4R7 produced morc branches and |1D-24-40 produced fewer branches.
Days to first flowering were not significantly different (P=0.05) among genotypes. Pod length was
significantly different (P<0.05) among genolypes with JT10K-292-10 having a longer pod compared
o genotype 07K-210-1-1 which recorded a shorter pod length. Number of pods per plant was
significantly different (P<0.05) among gcnolypes with 99K-57-3-2-1 having morc pods than
genotypes 04K-207-8, 09K-456 and ITIOK-292-10 which recorded fewer pods, Leave area was not
significandy different (P20.05) among genolypes. Number of sceds per pod was significantly different
(P<0.05) with genotype 12K-489 producing more sceds per pod, which is statistically similar to all of
the genotypes cxcept 07K-210-1-1 and 98K-1092-1 which had lower number lesser of seeds. Hundred
grain weight was significantly different (P<0.05) among genatypes with genotype [T10K-292-10
producing more weight and genotype 04K-207-8 and 12K-632 which recorded lower weights,
Biomass weight was also significantly different. Genotype 12K-487 had a higher weight, which was
statistically similar to genotype 11D-15-30, 12K-281, 12K=I87, 12K-632 and TVU-408. All other
were nol significantly different, Total yicld per plot was also significantly different with genotype
99K-57-3-2-] having a higher yicld however, genotype 10K-816-1, 11D-15—40 and ITI0K-292-10
were abserved to had lower yield.

Table 2. Shows the mean value for phenotypic traits of 20 cowpea genotypes cvaluated at Kontogora
environment during 2017 cropping. The results revealed that, Plant height was not significantly
(P<0.05) different among the genotypes al first branching, also. number of days to first flowering was
not significantly (P<0.05) different among genotypes. Number of branches were significantly
(’<0.05) difTerent amang the genotypes with 12K-689 producing more branches which is similar to
all except 04K-207-8 and 07K-210-1-1 recording fewer branches. Pod length was_significantly
(P<0.05) differenl among genotypes with 09k-480 having longer pods and IT10K-837-] recorded
shorter pads. Number of pods per plant was also significantly (P<0.05) different among gcnotypéé
which ranged from 7 and 23 pods per plant. Genolype ITI0K-292-10 (23 pods) recorded the highr.s;
while 07K-210-1-1 (7 pods) recorded Icss. Leafl area was significantly different with variety 710K-
292-10 having a wider lcaf arca which is statistically similar 1o most of the genotypes
icty 11D-15-40 which recorded a lower leafl arca. N . L= CeTlgiy
varicly ich recorded a lower leafl arca. Number of seeds per pod was significantly
different among genotypes with vanety 12K-48-7 and 1710K-827-7 which had g Sl ety
seeds which i il £ ich had a higher number of
nch is statistically similar 1o most of the genorype o
408 which ) ¢ genotype excepl for genotype 12K-632 and TVU-
% which reeorded a lower number of scedsiweight per 10 : .
(P=0.05) di per pod. 100 grain weight were not significantly
=0.03) different among genotypes. Tolal yield per plot was sicni B tcantly
‘ = ‘ _ yield per plol was significantly (P<0.,05) diff ,
genotypes with 11D-15-40 having a hipher vield St " =y iiierent amony
o plot. Also. bi © aving a highet yield compared (0 07K-210-R which recorded lower yicld
per plot. Also, biomass weight was significantly (P<0 05) diffe areCyoper yic
=1-221 dillerent among genotypes with 12K-247
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recorded heavier hiomass welph mmony renotypes and OAK-207-%, OTK-210-1-1, 94¥.- 1092-1 and
FOUK-RE7-3 recordmp a lighter biomy,

wh \Vc|l(|1|'
'"'g"rt‘ l 15 ‘hL‘ ll,“\'"“ .'\Il()\\'l”}_', I]()\|1|()| [Ill SCC(I ylcld U[ (.UWpCil Vcn“[prn‘ ACTO%Y |h’: wo

environments, Kontagora chvironment recorded o higher mean performance than Minna environment
Also, the cowpea penotypes show ability in Kontagora environment

ed wider vin
Figure 2 show the biplol for the bey penolypes an cach of the environment for seed yield in 2017
cropping season. The polygon view of the enotype plus genotype by environment interaction (GGE)
biplot displays the best Benotypes in cach environment and it is a summary of the genotype by
cnvironment patiern of a muli-locationy| yield tnial. Kontagora was one environment with 04K-267-
X, 10K-816-1, 98K-1092-1 and 100K-817-3 as the besy genotypes in this environment. The best
genolypes for Minna environment were 12K-201, 12K-632, TVU08, IT10K-827-7 and 99K-57-3-2-

I. The remaining genotypes contained m the sectors without environment were not the highest
yicelding genotype at any environment.
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DISCussion

The resuly [rom this studied indicated g level of van

revealed a Iargc scope for breeding ang provided the n
l’r:nls for usc in the COWPEI imMprovement prog
210-1-1. 04K-207-8, 08K-135-107, ITI0K-82

aton among cowpen genotypes, This vanation
ccessany informatian (or the selection of useful
ramme. It was observed that genotypes 12k-689, 07K-
Within a ringe of (36 (o 48 day~). Thns -:i7-n“fL':4(lS and |2K-63‘2 were the first to Mower,
\anation as well ay prevaihne .'l|.\||-|n ; .c;") awenng mipght be attributed !o mhc.r.cnl genelic
al., (201 1) reported 39 et - ' ..lllkl'll.l factors, suchL as lcfn[)crfnun: and soil conditions, lge ¢r
(2003) reported a rnge of 3o - wern for vancety ‘Oloyin’. Furthermore, Ishiyaku and Singh

0% Nowering for o cowpea cultiva ' i

A _ ( ars and attnbuted this to
blc conl'rollﬁd _b) A single dominant gene in cowpea. The v

Plant was similar (o that reported by (Egbe ef af., 2010) in
higher yicld potential for this genma gy

Aalues obtained for the number of pods per
diflerent cowpea cultivars, This indicated a

ﬁﬁrz}?fsn?s;:jhai([]ljﬁ] c;m and ITIOK-.292-I’0 (18.8 cm) were observed (o have lhc_ longc.st pod
lcngth might bo dus b 1t:r gcn‘ol)'(_pc:. In Kontogora fmd Mlpnn respectively. Vanmiqn in pad
Morcouer, Exbe <oy [2%11100 ¥pe, environment, and the interaction of genotype and environment,

y Eg A _) reported pod lengths of 8,95 10 20.17 cm, and Idahosa er al., (2010)
]’cpon_cd pod lengths of 10.57 10 18.85 cm, which are within the range of findings of the current
Investigation. Hundred seed weight ranged from (9.2 g) in 04K-632 10 (11.2 g) in ITI0K-292-10 in
Mlnn:_l apd (10.2 g) in 12K—487 10 (1.8 g) in 99K-57-3-2-1 in Kontogora environment. This result
wis similar to those of Egbe er al, (2010). Also, Idahosa ¢t al,, (2010) found hundred-seed weight
ranged from 8.97 1o 13.40 g for cight cowpea lines. The highest fresh biomass weight for above
ground biomass was recorded in genotype 12K-487 in both locations. This might be due to the large
size of the leaves and number of branches. This indicated that this genotype showed good
performance in (erms of vegelative growth characteristics and could be well suited for usc as a lealy
vegetable, fodder or dual-purpose cowpea genotype. Genotype by environment interaction (GGE)
biplot displays the best genotypes in cach environment and it is a summary of the geriotype by
cnvironment pattern of a multi-locational yicld trial. In Konlagort environment, genotypes 02K-267-
8, 10K-816-1, 98K-1092-1 and 100K-817-3 were the best genotypes and yielded optimally while the
best genotypes for Minna environment were 12K-261, 12K-632, TVU-408, ITI0K-827-7 and 99K-
57-3-2-1 in grain yield.

CONCLUSION

This study has revealed that there is sufficient variability among the 20 genotypes which can be
exploited for use in the cowpca improvement programme for the phenotypic traits of interest.
Genotypes 12K-487 was identified to possessing favourable vegelative traits and lh'csc genolypes
could be used as parents when breeding for leafy vegetable or for fodder production. Smulnrly.
genotypes 04K-267-8, 10K-816-1, 98K-1092-1 and [00K-817-3 in Konlog_om and genotypes IZ!\-
261, 12K-632, TVU-08, ITIOK-827-7 and 99K-57-3-2-1 in Mim?a locanor) were associated Wll:h
desirable grain yicld characteristics and are suitable parental lmes‘for improvement ol grain
production in such area. These lines are recommended for further evaluation across environments,
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