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ABSTRACT

ults into low grain and fodder yields.

s faced with a number of constraints which res rain an
d out to determine variation in yield with its component traits in different cowpea

luated in two locations (Minna and Kontagora) in a

randomized completely block design (RCBD) and replicated three time. Results rcv_caled that, there was
wide variation among the genotypes. Genotype | | D-15-40 recorded a higher grain yield per plot (689.82)
in Kontagora while genotype 99K-57-3-2-1 recorded a higher grain yield per plot (282.7g) in Minna.
Kontagora environment recorded a higher performance than Minna environment. However, the cowpea
genotypes showed wider variability in Kontagora environmenl as shown by Boxplot for seed yield
Genotypes 04K-267-8, 10K-816-1, 08K-1092-land 100K-817-3 were better in Kontagora, while
genotypes 12K-261, 12K-632, TVU-408, ITI0K-827-7 and 99K-57-3-2 1 in Minna as indicated by
genotype plus genotype by environment interaction (G GE) biplot. From the study, cowpea wou Id be better

produced in Kontagora than Minna.

Cowpea production i

The study was carrie
accessions. Twenty genotypes of Cowpea were eva

Keywords: cowpea, yield and multi-location.

INTRODUCTION

) is a dicotyledonous plant belonging to the family Fabaceae and
sub-family Fabiodeae. It 1s 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 cereals such as
sorghum or millet (Agbogidi, 2010). Cowpea grain contains about 28.4 % protein, fat 1.9%, fibre 6.3%
thiamine 0.00074%, riboflavin 0.00042%, and niacin 0.00281%, It is also a genuine Afri‘can,cm for.-han‘
and forage production (Chinma et al., 2008). Cowpea has been referred to as 'poor man's meat’ ( Fpll f !y
2003) and its young leaves and pods contain vitamins and minerals. About 5.4 millif;n lr;}nm:sil f‘drud
cowpea are produced worldwide, with Africa producing close to 5.2 million tonnes of cow l'(:i' i
i“-f{r’;f thc;a;gge;t Pfﬂtil(lilceg and [consumcr of cowpea, accounts for approximately 61% of ppr':;da-uc:i!;;ln::;
a an » worldwide. Africa exports and import negligible i illi
hectares are harvested worldwide, 97% of which is iI:1 Al‘ric: l’%ichﬁZTﬁ;nelst;a‘:\iiﬁ}:?m?lx hhnhen
yearly. The crop can be harvested in three stages: while the pods are dry, mature a Ld e
green {l_ITﬂ.\, 2009).1t was estimated that 3.3 million tonnes of cow'pca lclri::dﬂl 0 Ao g i
worldwide in year 2000. It was also estimated that cowpea was cultivated o e pmd.uc_cd
hf:ctares, out of which about 9.3 million hectares is found in West A fri o l.n_tal ettt s
yield was 337 kg per hectare while Nigeria and Niger had 417 k ncr ARy a R
average yield, respectively (IITA, 2004). Though, it sounds th lling, 1 gt (< h“mpmm”
statistics is that it is based on i s whi i g, tieunfortundts sideiof ed
; improved cowpea lines which have slowl ie di
th.e landraces (Udensiet al., 2012). Cowpea is grown mostly b b2 mdugd the genetic diversity of
with over 80% of the production coming from the savannas};}f {rpO_Gr fannf:rs IR o S
opical Africa. In the past decades though,

advances in crop development have iti :
(Nwofiaetal., 2012). ¢ opened opportunities for its production in wet agro-ecologies
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\ATERIALSAND METHODS

trial was conducted at the Teaching and Research Farm of Cro :
. . A . Production D ) I
puiversity of Technology, Minna (Latitude 9.52335anandLongfmd‘z 6.44791 DOE), ﬁ?&ﬁnﬁfﬂfn

of Federal College of Education, Kontagora, (Latitude N 107124'10.7964" and Longitude E
5.‘."-3'33-3 ), both in Niger S‘f“" which are located in the Southern Guinea. Savannah and Northern
Savannah ,‘Jgf’“mf"g'm! zone of Nigeria respectively. Twenty cultivars of cowpea, 04K-267-8,
'?K.}It-i-f-‘{: &iﬁ._- f..:s-fﬂ?. .OSK-1'93-1'5, 09K-456, 09K-480, 10K-816-1, 11D-15-40, 1!11;-24—40,12‘&'-
8l K487, 12K-48 9.. 12K-632, TVU-408, IT10K-292-] 0, ITIOK-827-7, ITI0K-837-1, 98K-1092-1,
WK-37-3-2-1 and 100K-817-3 were used. : r

fhe cxperiment was laid out in a randomized complete block design (RCBD) with three replications. The
plotsize was Smby Im (5m’).

Dota on the various traits were subjected to individual and combined analysis of variance (ANOVA) using
anstical ﬂ"f“'."—_“:" system (SAS). The means was separated by Duncan's Multiple Range Test (DMRT) at
§% level of significant. G and E interaction was conducted using Breeding Management System Sofiware

(BMS)-
RESULTS

Table 1 shows the mean value for phenotypic traits of 20 cowpea genotypes evaluated at Minna
emvironment during 2017 cropping season. It was observed that, plant height was not significantly (P<

005) different among the genotypes. Numbers of branches ranged from 11 and 25 per plant with
semonpes 12K-261 and 12K-487 produced more branches and 11D-24-40 produced fewer branches.

Davs w0 first flowering were not significantly different (P< 0.05) among genotypes. Pod length was
sesificantly different (P<0.05) among genotypes with IT10K-292-10 having a longer pod compared to
gemotype 07K-210-1-1 which recorded a shorter pod length. Number of pods per plant was significantly
&ferent (P< 0.05) among genotypes with 99K-57-3-2-1 having more pods than genotypes 04K-207-8,
BK456 and IT10K-292-10 which recorded fewer pods. Leave area was not significantly different (P<
805} among genotypes. Number of seeds per pod was significantly different (P<0.05) with genotype 12K~
48 sroducing more seeds per pod, which is statistically similar to all of the genotypes except 07K-210-1-
Land 98K-1092- ] which had lower number lesser of seeds.

Sedred grain weight was significantly different (P<0.05) among genotypes with genotype ITI 0K-292-
¥ producing more weight and genotype 04K-207-8 and 12K-632 which recorded lower weights.
Somass weight was also significantly different. Genotype 12K-487 had a higher weight, which was
Sststically similar to genotype 11D-15-40, 12K-281, 12K-487, 12K-632 and TVU-408. All other were
St Senificantly different. Total yield per plot was also significantly different with genotype 99K-57-3-2-
li""'Gl higher vield however, genotype 10K-816-1, 11D-15-40 and IT10K-292-10 were observed to

H:..u.y,dd_
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Table 2 Shows the mean value for phenotypic traits of 20 cowpea genolypes evaluated at Kontogorg
environment during 2017 cropping. The results revealed that, Plant height was not sign :_'ﬁcan{fy (P<0.05)
different among the genotypes at first branching, also, number of days to first ﬂ t‘owenng was not
significantly (P< 0.05) different among genotypes. Number of branches were significantly (P< ().05)
different among 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 significant ly (P<0.05) differentamong
genotypes with 09k-480 having longer pods and IT10K-837-1 recorded shorter pods. Number of pods per
plant was also significantly (P< 0.05) different among genotypes, which ranged from 7 and 23 pods per
plant. Genotype IT10K-292-10 (23 pods) recorded the highest while 07K-210-1-1 (7 pods) recorded less.
Leaf area was significantly different with variety 710K-292-10 having a wider leaf area which is
statistically similar to most of the genotypes except for variety 11D-15-40 which recorded a lower leaf
area. Number of seeds per pod was significantly different among genotypes with variety 12K-48-7 and
1710K-827-7 which had a higher number of seeds which is statistically similar to most of the genotype

except for genotype 12K-632 and TVU-408 which recorded a lower number of seeds weight per pod. 100

grain weight were not significantly (P< 0.05) different among genotypes. Total yield per plot was

significantly (P< 0.05) different among genotypes with 11D-15-40 having a higher yield compared to

07K-210-8 which recorded lower yield per plot. Also, biomass weight was significantly (P<0.05) different

among genotypes with 12K-487 recorded heavier biomass weight among genotypes and 04K-267-8, 07K-
210-1-1, 98K-1092-1 and 100K-817-3 recording a lighter biomass

weight.
Figure 1 is the result showing boxplot for Seed yield of Cowpea genotypes across the two environments.
Kontagora environment recorded a higher mean performance than Minna environment. Also, the cowpea
genotypes showed wider variability in Kontagora environment. Figure 2 shows the biplot for the best
genotypes in each of the environment for seed yield in 2017 cropping season. The polygon view of the
genotype plus genotype by environment interaction (GGE) biplot displays the best genotypes in each
environment and it is a summary of the genotype by environment pattern of a multi-locational yield trial

Kontagora was one environment with 04K-267-8, 10K-816-1, 98K-1092-] and 100K-817-3 as the best

genotypes in this environment. The best genotypes for Minna environment were | 2K-261, 12K-632, TVU-
408, ITIOK-827-7 and 99K-57-3-2-1. The remaining genolypes contained in the sectors without
environment were not the highest yielding genotype at any environment.
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Figure 2. Genotype plus genotype-by-environment interaction (GGE)
biplot sectors for seed yield (environment scaling) in 2017
cropping season.

Boxplot for Seed_yield_kg_ha
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Figure |. Boxplot for seed yield (kg ha') from cowpea
8enolypes in 2017 cropping season across environments
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DISCUSSION

: N B ave iation among cowpea genotypes. This variation
b fmn.\ :Tis t::: ::fdlzgl;::;jrjv]:;;lt;: ::::sary information for the selection of useful traits
:;':\t\:na;ﬁi::;f: improvement programme. It was observed that genotypest Iilk-éi? 0?::‘_ 210-1-1, ‘
04K-207-8, 08K-125-107, ITI0K-827-7,TVU-408 and .121(*632 \ivere the first 0' ow.a‘l}w hin a r?lnge
of (36 to 48 days). This carly flowering might be attnbutccrl to ml_lejrent genenc! va;]m.lo)n as \,',ed o
prevailing environmental factors, such as temperature and soil condltmn.s. Igeet al., ( ) reported 39
days to 50 % flowering for variety 'Oloyin'. Furthermore, Ishiyaku and Slmgh (2003) reported a range of
3(;4: d to 50% flowering for two cowpea cultivars and attributed this to be controllcc_:l b.'_v a single
dominant gene in cowpea. The values obtained for the number of pods pc‘r plant‘ was smnl.ar to th:.n
reported by (Egbeet al., 2010) in different cowpea cultivars, This indicated a higher yield potential for this
genotype.

Genotype 09K-480 (17.5 cm) and IT10K-292-10 (18.8 cm) were observed to have the longest pod length
compared with all other genotypes in Kontogora and Minna respectively. Variation in pod length might be
due to genotype, environment, and the interaction of genotype and environment. Moreover, Egbeet al.
(2010) reported pod lengths of 8.95 to 20.17 cm, and Idahosaet al., (2010) reported pod lengths of 10.57 to
I8.85 em, which are within the range of findings of the current investigation. Hundred seed weight ranged
from (9.2 g) in 04K-632 to (11.2 g) in IT10K-292-10 in Minna and (10.2 g) in 12K-487 to (11.8 g) in 99K-
57-3-2-1 in Kontogora environment. This result was similar to those of Egbeetal., (2010). Also, Idahosaet
al., (2010) found hundred-seed weight ranged from 8.97 to 13.40 g for eight 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 terms of vegetative growth characteristics and could be well suited for use as
a 'lcafy vegetable, fodder or dual-purpose cowpea genotype. Genotype by environment interaction (GGE)
b;;::ar displays !he. best gieno.t_}pffs in e?ch environment and if. Iy asummary of the genotype by environment
pattern of a multi-locational yield trial. In Kontagora environment, genotypes 04K-267-8, 10K-816-1,
QE.K-I 092-1 and 100K-817-3 were the best genotypes and Yielded optimally while the bes genoltypes for
Minna environment were 12K-261, 12K-632, TV. U-408, IT10K-827-7 and 99K-57-3-2-1 in grain yield.

CONCLUSION

for Mj in the cowpea improvement programme for the Pheno
was identified to possessing favourable ve getative trafts ang 1yo.
;:;Tf}:;;;f{; nagfﬁ ;:fgﬁ; Vt’g?c'mt_r};e or for fodder production, Simi !afbf z:g;je.: (;!;ﬁ—gi ; S; df zipg :: :'X
and 99K-57-3.2-1 in Mins orper 2807 47 SENOtypes 12K 261 13 o TVU-408, IT10K-527-7
suitable parental !fnesﬁ:::;i g a‘*‘?oc‘m.‘ed with desirable grain yiel::f h wes i -.

; I{mvement of grain production A : characteristics and ar
further evaluation across environments charea. These lines are recommended for
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