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ABSTRACT

Six cowpea varieties (IT98K-131-1, ITO4K-227-4, IT89KD-288, IT93K-452-1, IT97K-499-35
and IT99K-573-1-1) were intercropped with a local sorghum (Kaura) using four row
arrangements (1C:1S, 2C:2S, Mixed crop and sole) in field experiments conducted at IITA
Minjibir Farm and research farm of the Faculty of Agriculture Bayero University Kano
located in the Sudan Savannah ecological zone of Nigeria during the 2015 and 2016 rainy
seasons. In the field, the experiment was laid in a randomized complete block design (RCBD).
Analysis of variance (ANOVA) showed significant difference on cowpea cropping systems and
variety on the yield and yield attributes. Grain yield of cowpea was significantly higher at
2(C:25(663.0g) and sole (1323.8g) row arrangements in both seasons, the highest grain yield
was obtained in one early variety IT97K-499-35(650.5¢) and three medium varieties, IT99K-
573-1-1(1060g), IT04K-227-4 (983.7g) and IT98K-131-1 (870.5g) as tolerant shading
varieties. However, the late maturing variety-IT89KD-288 recorded the lowest grain yield
and is considered to be susceptible to shading. Results of correlation coefficient showed
that among the growth characters, a significant number of branches recorded positive

correlation with yield (r=0.38) and 100 grain weight (r=0.32).
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INTRODUCTION

Shading reduces the amount of solar radiation
reaching the plants. Steindler et al., (2007)
reported that shading corm for 21 days during the
reproductive phase was more detrimental to
grain production per plant than shading for
longer periods during vegetative and maturation
phases. Plants shaded at 60% or higher during the
reproductive phase had a full complement of
normal leaves but initiated and developed only a
limited number of kernels. Innis (2000), found
that shading soybeans for as little as 5 or 10 days
could reduce the seed yield over 15% compared
to the un shaded peanut.

MATERIALS AND METHODS

The field experiments were carried out at IITA
farm in Minjibir Local Government Area, Kano
State which has 12° 10’ 42” N latitude and 8° 39’
33” E longitudes and the research farm of Faculty
of Agriculture, Bayero University Kano which has

latitude of 11.5901°N and longitude of 8.2587° E
in 2015 and 2016 rainy season. One local variety
of sorghum popularly known as Red Kaura was
collected from Institute for  Agricultural
Research, Kano and six cowpea varieties were
collected from IITA Kano station. These
comprised of two erect IT93K452-1 and IT98K-
131-1, two semi erect IT97K-499-35 and IT04K-
227-4 and two Spreading types IT99K-573-1-1 and
IT89KD-288. The fields planting were conducted
on 19th and 20th July 2015 for the first
experiment and 18th June through 27th June
2016 for the second experiment respectively at
IITA Farm Minjibir and Bayero University farm.
Three cowpea seeds were sown per hole and
were later thinned to two seedlings at three
weeks after sowing; also three seeds of sorghum
were intercropped with cowpea at 75 by 30cm for
1C:1S and 2C:2S  row arrangement and 75 by
20cm for legume/cereal while for mixed crop it
was 75 by 60cm spacing.

295



Special Conference Edition, November, 2018
The experiment was laid out in Randomize
Complete Block Design (RCBD) with three
replications. Number of pods, seed weight and
100-seed weight per plot were taken and average
recorded while pod dry weight was recorded at
physiological maturity using J. M. Electronic scale
510¢g/0.01g sensitive balance. At harvest, all the
pods from each plot were threshed weighed and
yield determined in kg/ha.

RESULTS

Grain yield of cowpea was significantly affected
by cropping system and cowpea variety in the
two years and the combined analysis (Table1).
At BUK farm in both 2015 and 2016 and the
combined, the sole arrangement significantly out
yielded other treatments with mixed crop
recording the least values in the three cases
while 1C:1S and 2C:2S being at par except in
2016 when 2C:2S had greater value over 1C:1S.
At BUK farm, IT99K-573-1-1 and 1T04K-227-4 had
the significant and out yielded grain followed by
IT98K-131-1 and IT93K-452-1 while the lowest
grain yield was recorded by IT89KD-288. A similar
pattern of response was recorded in the
combined analysis in 2015. A significant
interaction between cropping system and cowpea
variety was recorded in the combined analysis,
(Table 2). Varieties IT04K-227-4 and IT99K-573-1-

1 had the heavier grain yields at sole row
arrangement. For IT89KD-288 grain yield was not
affected by cropping system.

At  Minjibir, grain yield of cowpea was
significantly affected by cropping system and
cowpea variety in the two years and the
combined analysis (Table1). At Minjibir in 2015
sole had significantly out yielded the other
treatments, but in 2016 it was 1C:1S and 2C:2S
row arrangements that had the significantly
larger grain. In the combined, sole arrangement
showed no significant but heavier grain yield. At
Minjibir in 2015, IT99K-573-1-1 out yielded the
other varieties while 1T97K-499-35and IT98K-131-
1 had similar values. In 2016 the effect of cowpea
variety was not significant on grain vyield.

However, the effect was significant in the
combined  analysis  where IT99K-573-1-1,
IT97K499-35, IT98K-131-1 and IT93K-452-1 had

the greatest grain yield and variety IT89KD-288
also had the smallest grain yield. A significant
interaction between cropping system and cowpea
variety was recorded in the combined analysis
(Table 2), varieties IT0O4K-227-4 and IT99K-573-1-
1 had the greater grain yields at sole row
arrangement. For IT89KD-288 grain yield was not
affected by cropping system.

Table 1: Effect of Cropping System and Variety on Grain Yield Kg/ha of Cowpea at BUK and Minjibir,

2015, 2016 and Combined.
Grain yield kg/ha

BUK Minjibir
Treatment 2015 2016 Combined 2015 2016 Combined
Cropping system

1C:1S 943.00° 369.00° 656.10° 672.00° 430.00° 550.70°¢
2C:2S 926.00° 400.007 663.00° 599.00° 383.00° 491.20°
Mixed crop 624..00° 243.00° 433.60° 713.00° 165.00° 439.00°
Sole 2150.00° 497.00° 1323.80° 1039.00° 173.00° 605.90%
LSD 299 0.90 189.9 236 190 189.9
Variety

IT98K-131-1 139.0012° 350.00 870.50%>¢ 877.00%° 348.00 612.80%f
ITO4K-227-4 1692.00° 276.00 983.70%° 762.00° 175.00 468.10f
IT89KD-288 138.00° 373.00 255.508 96.00¢ 211.00 153.50°
IT93K-452-1 1239.00°° 349.00 794.00°< 790.00%° 338.00 563.70¢
IT97K-499-35 873.00° 428.00 650.50%" 938.00%° 348.00 643.00%"
IT99K-573-1-1 1632.00% 490.00 1060.60° 1072.00° 306.00 689.10%°
LSD 367 0.110 205.5 289 232.7 205.5

P CS X V * * * * * *

P CS/LOC *%k *% *% *% *%k *%

P V/LOC *%k *% *% *% *%k *%

Means followed by the same letters(superscript) in a column are not significantly different using LSD at 5% level of probability

Key * -Significant at 1%
**. Significant at 5%
1C:1S- One cowpea to One sorghum ratio
2C:2S -Two cowpea to Two sorghum ratio
Mixed crop- Two or more crops on the same ridge
Sole- Control or single crop
LSD- Least Significant Difference
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Table 2: Interactive Effect of Cropping System and Variety on Grain Yield Kg/ha of Cowpea at BUK

and Minjibir, 2015 and 2016 Combined.

Cropping system

Treatment

Variety 1C:1S 2C:2S Mixed crop Sole
IT98K-131-1 753.40%% 517.1 Od'? 464.60°” 1231.60%°
ITO4K-227-4 683.1 ch 479.90°" 401.30" 1339.40°
IT89KD-288 198.10™ 193.90" 238.50%) 187.40"
IT93K-452-1 564.90%" 638.90%" 546.20"6_f 965.40"
IT97K-499-35 624.70%f 688.70°" 477.10%7 796.40
IT99K-573-1-1 796.10 944,40 490.10°" 1268.90°
LSD 298.0

PCS/V * * * *

Key * -Significant at 1%
**- Significant at 5%
1C:1S- One cowpea to one sorghum ratio
2C:2S -Two cowpea to two sorghum ratio
Mixed crop- Two or more crops on the same ridge
Sole- Control or single crop
LSD- Least Significant Difference

Means followed by the same letters (superscript) in a column are not significantly different using
LSD at 5% level of probability

P CS/V -Level of probability on cropping system and variety

Yield and Yield attributes combined at BUK and
Minjibir Farms

The effects of cropping system and cowpea
variety on 100-seed weight at BUK farm in 2015
and 2016 and the combined are shown in (Table
3). Cropping system at BUK had significant effect
on 100-seed weight of cowpea in 2015 and the
combined only with sole having the greatest
value (37.58g). Cowpea variety had significant
effect on 100-seed weight in 2015, 2016 and the
combined analysis. In 2015, IT99K-573-1-1 had
the bigger seeds (46.18g) while the smaller seeds
were recorded by IT89KD-288(12.27g). In 2016,
only IT89KD-288 and 1T97K-499-35 had
statistically smaller seeds compared with the
other varieties which were not significantly
different. However, in the combined, only IT99K-
573-1 was superior to others which were
significantly different. In the combined analysis
however, IT99K-573-1-1 had greater and
significant 100-seeds weight over the other

varieties. The interaction between the cropping
system and the variety on 100-seed weight was
significant and greater with IT99K-573-1-1 (Table
4).

The effect of cropping system and cowpea
variety on 100-seed weight at Minjibir in 2015
and 2016 and the combined are presented in
(Table 3). At Minjibir in both years and the
combined, cropping system did not affect 100
seed weight. The effect of cowpea variety was
significant in 2016 and the combined. In 2016,
IT98K-131-1, IT04K-227-4 and IT99K-573-1-1 had
similar and larger values over the other varieties
with IT89KD-288 having the smallest seeds. In the
combined analysis however, IT99K-573-1-1 had
greater and significant 100-seeds weight over the
other varieties. The interaction between the
cropping system and the variety on 100-seed
weight was significant and greater with IT99K-
573-1-1 across periods of study (Table 4).
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Table 3: Effect of Cropping System and Variety on 100 Seed Weight of Cowpea at BUK and Minjibir,
2015 and 2016 Combined.
100 seed weight

Treatment BUK Minjibir

2015 2016 COMBINED 2015 2016 COMBINED
Cropping system
1C:1S 33.94% 26.40 30.17 19.20 25.29 22.25
2C:2S 32.74° 26.67 29.71 19.20 24.87 22.03
Mixed crop 30.78° 25.52 28.15 20.26 23.43 21.84
Sole 37.58° 29.43 33.51 21.84 28.83 25.34
LSD 4.73 5.04 3.74 4.47 5.23 3.74
Variety
IT98K-131-1 38.37° 28.70° 33.54" 22.71 29.13% 25.92°%
ITO4K-227-4 35.84° 32.33° 34.09° 20.22 30.63%° 25.43%
IT89KD-288 12.27° 15.17¢ 13.728 15.04 14.89¢ 14.97°
IT93K452-1 33.04° 31.10° 32.07" 19.18 24,99 22.09°
IT97K499-35 36.86° 22.21° 29.54% 19.66 22.37¢ 21.02
IT99K-573-1-1 46.18° 32.49° 39.34° 23.94 31.60° 27.77°
LSD 5.79 6.17 4.20 5.47 6.41 4.20
P CV*V *% *% *% *% *% *%
P CS/LOC NS NS NS NS NS NS
PV/LOC *% *% *% *% *% *%

Means followed by the same letters (superscript) in a column are not significantly different using
LSD at 5% level of probability
Key * -Significant at 1%
**- Significant at 5%
1C:1S- One cowpea to one sorghum ratio
2C:2S -Two cowpea to two sorghum ratio
Mixed crop- Two or more crops on the same ridge
Sole- Control or single crop
LSD- Least Significant Difference

Table 4: Interactive Effect of Cropping System and Variety on 100 Seed Weight of Cowpea at BUK
and Minjibir, 2015 and 2016 Combined.

Treatment Cropping system

Variety 1C:1S 2C:2S Mixed crop Sole
IT98K-131-1 28.67" 23.19'F 28.43%" 38.63°
ITO4K-227-4 31.17°f 30.87°¢ 27.10"" 29.89°"
IT89KD-288 9.59" 7.19" 17.10¢ 23.49"*
IT93K-452-1 27.88%" 24.43%) 26.16'" 29.84°"
IT97K-499-35 26.66°" 32.84%° 22.46% 19.15%
IT99K-573-1-1 33.27*¢ 36.69%° 28.73%" 35.52%¢
LSD 6.5

PCSxV * * * *

Means followed by the same letters (superscript) in a column are not significantly different using LSD
at 5% level of probability
Key * -Significant at 1%
**- Significant at 5%
1C:1S- One cowpea to one sorghum ratio
2C:2S -Two cowpea to two sorghum ratio
Mixed crop- Two or more crops on the same ridge
Sole- Control or single crop
LSD- Least Significant Difference
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The results of combined correlation coefficient on the growth and
yield of cowpea varieties intercrop with sorghum in 2015 and
2016 at BUK and Minjibir farms

Correlation coefficient between vyield, growth and other characters
of cowpea (Intercropped with sorghum) for the combined analysis are
presented in (Table 5). All the characters studied were found to be
significantly and positively correlated with grain vyield except
chlorophyll and stomata index. The association between 100 seed
weight and other characters were examined, and it was observed
that the association was significant and positive with all the
characters except fodder, leaf area index, number of branches,
number of leaves and dry fodder weight. Pod weight recorded highly
significant and positive correlation with other characters except

Dry fodder weight was significantly correlated with other characters
except number of leaf. Chlorophyll was significantly correlated with
other characters except fodder, leaf area index, light interception,
number of branches, number of leaves and grain yield. Stomata index
was significantly and positively correlated with leaf area, light
interception and number of leaves. However, its association with
fodder, leaf area index, number of branches and yield was negative.
Number of leaves was only significantly and positively correlated with
number of branches while the associations with other characters
were negative. Number of branches was significantly and positively
correlated with fodder, leaf area index, leaf area and light
interception. Similarly, light interception was significantly and
positively correlated with fodder, leaf area index and leaf area.

number of leaf and chlorophyll.

Table 4: Correlation Coefficient on growth and yield of Cowpea Varieties at BUK and Minjibir 2015 and 2016 wet season

Podwt 100sw Chlp dryfwt Stomaidx Yldkg/ha NUf6WAS Nbrnch  Lghtr6WAS Larea LAI6GWAS FdyKgha
PODWTPLT 1.0000
SEED100WT 0.2411* 1.0000
Xphyll6WAS -0.048 0.3286*  1.0000
dryfodderwt 0.4248* -0.1047  -0.2309* 1.0000
stomaidx6WAS -0.0828 0.2985* 0.5657*  -0.1712  1.0000
yieldKg_ha 0.7325*  0.3176* 0.0834 0.2619* 0.1343 1.0000
Nleaf6WAS -0.0867 0.0361 0.1533 0.037 0.2189* -0.058 1.0000
Nbrnch6WAS 0.2673* 0.0241 -0.149 0.4222* -0.1253  0.3806*  0.2294* 1.0000
Lghtinter6WAS  0.2491* -0.2062* -0.1144  -0.2956* -0.2348* -0.3385* -0.1239 -0.4482* 1.0000
Larea4WAS 0.3797* 0.1881 0.3111*  0.2631* 0.2714*  0.4241*  0.1425  0.3155* -0.2971* 1.0000
LAI6WAS 0.3093* 0.0568 -0.0338  0.324* -0.0916  0.4176* 0.0088  0.5695* -0.383* 0.2767* 1.0000
FodderKgha 0.2794* -0.0244  -0.1217  0.7794** -0.0826  0.3614* 0.0724  0.6307* -0.4101* 0.351*  0.4492* 1.0000

Key: Yld-Yield, Fdy-Fodder yield, 100sw-100seed-wt, Podwt-Pod weight, Dry fodder, N/leaf6WAS- Number of leaf6WAS, N/brnch6WAS-
Number of branch6WAS, Lghtinter6WAS-Light interception6WAS, Xphyll6WAS-Chlorophyll6WAS, Stomaidx6WAS-Stomata index6WAS,
Larea4WAS-Leaf area4WAS and Lai6WAS- Leaf area index6WAS
Key :* Indicates significance at 5%
“ : ** Indicates highly significance at 1%
“ : +Ve Correlations
“ : -Ve Correlations
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DISCUSSION

Cowpea growth seems to be inhibited if canopy
was too dense and this may result in more light
being wasted. In the field studies mean cowpea
yield in 2015 ranged from 0 - 2150 kg/ha at BUK
farm and 0 - 1039 kg/ha at Minjibir and cowpea
grain yield in 2016 also ranged from 0- 497kg/ha
at BUK and 0-430kg/ha at Minjibir. The values
were far above or below the cowpea grain yield
of 1540kg/ha reported by Zoumana (2012).
Sorghum yields were higher in 2016 at Minjibir
compared with 2015 trial at BUK, reflecting the
effect of the higher rainfall received in 2016. In
both years of intercropped field experiment all
the cowpea varieties had higher grain vyield
except IT89KD-288 which was late variety type,
but lower fodder yields in 2016 compared with
2015. The low grain yield in 2016 could be
attributed to heavy insect pests damage of
cowpea flower and pods, despite the three
insecticide spray regime which appeared
inadequate. It is well known that moist and
humid conditions that characterize seasons with
high rainfall support heavy insect population and
damage on cowpea. However, the higher grain
yield in 2015 could be due to the even
distribution of rainfall with peak in August when
moisture was critical for flower and pod setting
and seed vyield (Sangakkara, 1990). However, in
2016 at BUK farm rainfall peaked in August
(238.4mm), while the amount recorded in august
at Minjibir 2015 season (197.322mm) was lower
than Minjibir 2016 (200.8mm). The high cowpea
yield in 2015 could be associated with the
drought tolerance characteristics of some of the
varieties developed by IITA for Sudan and Sahel
zones (Ntare et, al 1989). Variety IT99K- 573-1-1
had superior grain yield at both BUK and Minjibir
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