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to Increase Crop Yield Attributes in Adamawa-cameroon

‘Gandébé Maurice, ‘Ngakou Albert, *Tabi Isidore and ‘Amougon Amougou Frangois

'Regional Centre, IRAD Wakwa, P.O. Box 65, Ngaoundéré, Cameroon
Faculty of Science, Department of Biological Sciences,
University of Ngaoundéré, P.O. Box 454, Ngaoundéré, Cameroon

Abstract: Intercropping 1s the simultaneous cultivation of more than one crop species on the same piece of land
and is regarded as the practical application of basic ecological principles such as diversity, competition and
facilitation. Field mvestigations were carried out in 2007 and 2008 1 Ngaoundéré to examine vield attributes
when cowpea and maize were planted under pure and intercropping conditions. Additive mixtures of cowpea
were planted mto maize at 2 and 4 weekly intervals. The time of introducing cowpea into maize significantly
affected the yield attributes of cowpea. Simultaneous planting generally and significantly (p < 0.001) showed
increased pod and cowpea seed yield compared to cowpea/maize intercropping systems, and when the time of
mtroducing cowpea mnto maize was delayed by 2 or 4 weeks, urespective of the cowpea varieties used. Positive
and significant correlations existed between all the yield attributes of cowpea, as well as between cowpea and
maize yields. Our results suggest that pure cowpea culture or simultaneous cowpea/maize cropping could be
recommended if cowpea yield benefits are to be achieved, or if the crude protein content of maize needs to be

supplemented.
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INTRODUCTION

Cowpea (Vigna wunguiculata (1) Walp.) is
among the most important grain legumes grown in the
tropics and sub-tropics [1]. The crop is particularly
important in Africa, Nigeria being the largest producer [2].
In the sudano-guinea savannah of Cameroon that extends
from Adamawa to the Far North regions, it is one of the
widely consumed gram legumes.
Tnvestigations reported have revealed that 78% of farmers
i the Far north, 48% 1in the North, and a very small
proportion in the Adamawa region intensively
cultivate this crop [3] However, it is mainly grown

cultivated and

mn the eastern and western regions, where the leaves,
green pods and dried grains are eaten in various forms [4].
In all these regions, cowpea 1s generally grown in pure
culture or intercropped with a large number of traditional
crop species especially maize, sorghum, cassava and
soybeans [5]. Apart from the direct contribution to
livestock production through the provision of protein-rich

fodder, cowpea can improve the productivity of cereal
crops by increasing the amount of mtrogen available for
uptake [6]. Reasons for intercropping vary, depending on
individual farmer production goal, but invariably include
more crops at harvest, improved yields, increased soil
fertility, insurance against total crop failure, lack of
growing areas due to agro-pastoral conflicts that
constraint growers to resume several culture on the same
fenced plot, or the system that reduce the risk of plant
attacks by the same pathogens or pests. In Cameroon,
yields usually range from 300 to 500 kg/ha, just a fraction
of the estimated potential yield of over 2 t/ha [7]. In East
Africa, average hectares under cowpea per family are
usually very small (< 1 ha), while yields are generally low,
often < 300 kg/ha, although yields as high as 4000 kg/ha
can be achieved with better crop husbandry [8]. Although
pests are the most important constraints in cowpea
production in the tropics [9-11], poor agronomic practices
significantly contribute to reduced yield [12]. In growing
areas, poor weed control, untimely planting and low plant
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populations further curtail yield [13, 14]. Although
adopted by most growers, intercroppmg is, however,
defavorable to growers as far as growth and crop yields
are concerned, due to high pod losses under the shadow
of the competitive leaves, spoilage of seeds when
maturity occurs 1n the rainy season. There 1s little
mformation about the optimal time to introduce cowpea
into various crops. Evidence from other cropping
systems, however, suggest that mmproved resource
utilization and hence, increased vield can be achieved
with proper manipulation of time of planting [15].
Therefore, the objective of this study was to investigate
on the times of planting cowpea in association with maize
m order to minimize cowpea and the itercrop yield
looses.

MATERIALS AND METHODS

Study Area: Experiments were conducted at Selbé Darang
and Walkwa in the Department of Vina in the Adamawa
province. The experunental sites were located at 1113 m
altitude, 13°34’1atitude, and 7°21 N longitude [16], and
were characterized by a tropical altitude climate of guinea
type with two seasons and abundant precipitations
(153393 mm/year, from April to October). The mean
temperature 1s 22°C with a maximum m May at 34.6°C and
a minimum in January at 9.9°C. Soils are ferruginous and
were originated from basaltic and granitic rock with pH
ranging from 5.5 to 6.5. The C/N ratios are elevated on the
surface (15 to 18) [17]. The ion exchange capacity does
not exceed 12 meq/100g on the surface and 6 to 8
meqg/100g at the depth.

Biological Material: Wo cowpea varieties and one maize
variety were used m this experiment. The two cowpea
varieties were A222-14 (white seeds and flowers, erected,
83-100 days to maturity) and ITT97K-818-28 (white seeds
and flowers, semi-erected, 90-100 days to maturity). Both
seeds were obtained from the Institute of Research and
Agricultural Development (IRAD) of Maroua. The Shaba
maize variety (120 days to maturity) used was under
vulgarization in the region.

Experimental Design and Treatments Experiments were
carried out from June to November 2007 and 2008 and
were arranged each year in four randomized complete
blocks design (RCBD) repeated in two different study
sites (Selbe-Darang and Walowa). Each experimental unit
was a (8 x 6) m’ plot per treatment. Three dates of planting
cowpea relative to maize were mvestigated. Each cowpea
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variety was grown as sole crop and as intercrop with
maize. Treatments were considered as follows: T in which
cowpea was grown as sole crop; T, in which cowpea and
maize were, planted simultaneously; T, in which cowpea
was planted 2 weeks after maize; T, in which cowpea was
planted 4 weeks after maize.

Cowpea was sown on lines in the two sites on the 7™
of Tune 2007 and 9* of Tune 2008, at a density of 50.000
cowpea plants/ha (80 cm apart and 25 cm between plants),
and 25.000 maize plants/ha (80 ¢m apart and 50 cm
between plants).

Assessment of Yield Attributes: Sampling was carried out
twice during the growth phase: at the beginning of
flowering with the appearance of flower buds, and at 90%
pods maturity. The first sampling was used to assess the
dry weight, while the second served for the measurement
the harvest index. The vegetative part of randomly
selected plants was cut and separated m stems, branches,
leaves, reproductive organs and pods). An electronic
balance (Metter Toledo) was used to determine the fresh
weight (FW) of different organs. All these organs were
dried at 105°C for 24h in an air dry oven. Dried samples
were allowed to cool in a dessicator and their diy mass
(DM) determined. The difference between the DM and the
FM was used to calculate the water content as follows:

Water content = (FM-DM/FM) x 100.

The harvest ndex (HI) was then calculated through
the formula [18]: HI = (SdW/StW) x 100,

Where, SdW is the seed weight and StW, the shoot
weight.

At harvest, the average number of pods per plant
(NPPt) was quantified on 10 randomly selected plants per
plot. The number of seeds per pod (NSPd) was determined
by threshing 20 pods selected randomly from the sampled
plants. Then, the number of seeds per plant (INSPt)
was the product (NPPt x NSPd). The 100-seed weight
(100-SW) was evaluated by weighing a random sample
seeds from experimental units using an electronic
balance. Seed yield was then quantified as the product
(NSPt x 100-SW). For maize, the 1000-seed weight and
grain yield per experimental unit were assessed.

Statistical Analysis: Data collected were subjected to
analysis of varance (ANOVA) procedures. Means were
separated between treatments with the Fisher’s Least
Significant Difference (I.SD) test at 5% level of
probability, using a Statgraphic Plus, version 5.0 (SIGMA
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PLUS) computer package. Comparisons were made
between treatments of the same year. The Statistical
Package for Social Sciences (SPSS) program was used to
assess correlations between yield attributes of crops.

RESULTS AND DISCUSSION

Figure 1 indicated that when each of the two cowpea
varieties was planted as sole crop or simultaneously
with maize, the harvest index was significantly greater
(p < 0.001) than when cowpea was planted 2 or 4 weeks
after maize. For any of the cropping year, the harvest
mndex was the lowest (17.79 and 15.29, respectively for
A2214 and IT97K varieties) when cowpea was planted 4
weeks after maize. Defined as the ratio of the seed dry
welght over the shoot dry weight at maturity, the harvest
index has been used as the selection criteria for yield
immprovement of cultivated crops [19]. Thus, the harvest
index has been shown to vary with the shoot dry weight
and the environmental conditions, and is considered as a
genotypic characteristic [20].

Growing cowpea as sole crop or simultaneously with
maize significantly increased the number of cowpea pods
per plant at harvest than when cowpea was planted 2 and
4 weeks after maize (Table 1). There was no significant
difference in pods number produced per plant, whereas

cowpea was planted 2 or 4 weeks after maize. Cowpea
grown in pure culture produced up to 29 and 22
pods/plant for A2214 and TT97K varieties, respectively,
against only 12 and 13 when cowpea was planted 4 weeks
after maize. The lowest number of pods per plant recorded
in cowpea planted 2 and 4 weeks after maize has been
attributed to shading effect of the taller component crop
(maize), which obstructed solar radiation from penetrating
into the lower cowpea canopy [14]. Similar results were
reported in cowpea maize intercropping [21].

Results m Table 2 demonstrated that the weight of
100 seeds was significantly increased (p < 0.001) when
cowpea was grown as sole crop, simultaneously with
maize or 2 weeks after planting maize, compared to when
cowpea was planted 4 weeks after maize. Tn cowpea sole
crop, the weight of 100 seeds was not necessarily the
main factor involved in seeds yield [22], but the number of
seeds per pod. The number of seeds per pod was found
to correlate with the number of pods per plant and the
seed yield, revealing their importance as the main
components contributing to increased seed yield [23].

During the first cropping year, no treatment showed
a significant effect on the number of seeds per pod for
cowpea variety A2214, although treatments T, and T,
significantly increased the number of seeds/pod during
the second cropping year for the same variety (Fig. 2).

Table 1: Effect of the time of planting cowpea relative to maize on the number of cowpea pod per plant

Year 2007 Year 2008
Treatments Var A2214 Var IT9TK Var A2214 Var IT97K
Ty 30.35° 21.35% 28.65° 23,5
T, 2745 23 2535 27.8
T, 17.05 17.55° 17.45 19.15®
T; 12.85 11.5* 1375 15.4
LsD 3% 10.4%# 5.45%% T.ok* 7ok

Ty: treatment in which cowpea was planted as sole crop; T;: treatment in which cowpea and maize were planted simultaneously; T,: treatment in which cowpea

was planted 2 weeks after maize; Ts: treatment in which cowpea was planted 4 weeks after maize. Values of a variety for a growing year follow by the same

letter are not different at 5% level of significance

Table 2: Effect of the time of planting cowpea relative to maize on 100 cowpea seed dry weight

Year 2007 Year 2008
Treatments Var A2214 Var TT9TK Var A2214 Var IT9TK
T, 19.8 17.31% 15.11° 19.54°
T, 17.62° 18.77° 1437 18.31%
T, 1636 15.87° 13.94° 17.3°
T; 1345 12.26a 12.08 13.56°
18D 3% 218 2.9 1.16 2.24

Ty: treatment in which cowpea was planted as sole crop; T;: treatment in which cowpea and maize were planted simultanecusly; Ty: treatment in which cowpea

was planted 2 weeks after maize; T: treatment in which cowpea was planted 4 weeks after maize. Values of a variety for a growing year follow by the same

letter are not different at 5% level of significance
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Table 3: Effect of the time of planting on yields of cowpea and maize at harvest

D 473-479 2010

Yield of cowpea

Year 2007 Year 2008 Yield of maize
Treatments Var A2214 Var IT97K Var A2214 Var IT97K Year 2007 Year 2008
Ty 4448 3219~ 30.62° 3797 459,55 481.56°
T, 35.16° 30.8% 29,14 4435 440.77 458.6%
T, 21.66° 23.11° 15.7% 23 38717 388.9%
T; 11.07 8.99* 9.23* 1.8 282,25 28575
LsD 3% 10.59 1411 13.35 11.1% 53.6 69.7

Ty: treatment in which cowpea was planted as sole crop; T;: treatment in which cowpea and maize were planted simultaneously; T,: treatment in which cowpea
was planted 2 weeks after maize; T: treatment in which cowpea was planted 4 weeks after maize. Values of a variety for a growing year follow by the same

letter are not. different at 5% level of significance

Table 4: Correlations between yield attributes during the 2007 cropping season

HI NPPt 100 Sdw Cowpea yield Maize yield
NPPt = 0,525
p < 0.001
100 Sdw = 0,592 T =0.362%
p < 0.001 p<0.001
Cowpea yield r = 0.630%* r =0.796 r=0.656%*
p < 0.001 p < 0.001 p < 0.001
Maize yield r=0.710%"" T = 0.484 r=052]%* T =10.538%*
p < 0.001 P < 0.001 p <0.001 P <0.001
NSPd r = 0.308" r=0.102% r=0271%* r=0.503%* r=0.256%*
p < 0.001 p=0.201 p < 0.001 p < 0.001 p < 0.001

HI = Harvest Index; NPPt = Number of Pods per Plant; 100-Sdw = 100 seed dry weight; N8Pd = Number of Seeds per pod; ** denotes highly significant

correlations; ns denotes non significant correlations.

Table 5: Correlations between yield attributes during the 2008 cropping season

HI NPPt 100 Sdw Cowpea yield Maize yield
NPPt r = 0.459%%
p < 0.001
100 Sdw = 0437 T = 0.200%
p < 0.001 P < 0.001
Cowpea yield = 0,534 T = 0. 784 T =0.540%*
p < 0.001 p < 0.001 p < 0.001
Maize yield = 0.644+#+ r=0.366%* r=0402%+ r=0.492%+*
p < 0.001 p < 0.001 p < 0.001 p < 0.001
NSPd r=0.39] T = 0.347 r=035]%* = 0.367%* r=0.367%*
p < 0.001 P < 0.001 p <0.001 P <0.001 p <0.001

HI = Harvest Index; NPPt =Number of Pods per Plant; 100-Sw: 100 seed weight; NSPd = Number of Seeds per pod; ** denotes highly significant correlations

Conversely, the number of seeds/pod from treatments T,
and T, was sigmficantly greater than that of treatments T,
and T, for cowpea variety IT97K in each of the 2007 and
2008 cropping year.

For both cowpea varieties, the number of cowpea
seeds per plant was significantly increased by pure
culture or the simultaneous cropping of cowpea with
maize (Fig. 3). This was more pronounced for treatments
T, of A2214 and IT97K cowpea varieties. Cowpea planted
with four weeks delay after maize generally resulted in low
harvest mdex, low pods per plant, low seeds per pod, low
seeds per plant and low seed weight. When cowpea was
sown as pure culture, the harvest index, the number of
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pods per plant and the 100 seeds dry weight of the variety
A2214 were sigmficantly greater than those of the variety
IT97K. During the two growing seasons, these two
cowpea varieties did not significantly differ as far as all
the other yield attributes are concerned when cowpea was
sown with two or four weeks delay after maize.

Cowpea planted as pure culture (treatment T,
simultaneously with maize (treatment T ) or with 2 weeks
delay after maize (treatment T,) significantly improved
cowpea and maize yields than cowpea planted 4 weeks
after maize (treatment T,). Whereas, the pure maize culture
increased the maize yield more than the simultaneous
cowpea-maize culture during the first year, there was no
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significant difference between the maize vields from
treatment T, and T, during the second cropping year
(Table 3). Sunilar yield mcrement was obtained from
mtercropping cereal crops with forage legumes [24, 25], or
with gram legumes [26]. Maize vields were on the other
hand not significantly affected by the inclusion of
cowpea. This 1s because of the height advantage it has
compared to cowpea. In cowpea/millet intercropping the
millet canopy was reported to interfere with light
penetration and thus, the yields of intercropped cowpea
were reduced [15]. The situation is worse especially when
cowpea planting was delayed relative to millet. These
findings are similar to the present results in cowpea-maize
mtercropping, and are in agreement with Obuo et al.
[12] that revealed better yield advantage
sorghum was intercropped with a semi-spreading cowpea
cultivar than an erected cultivar, or m millet-cowpea
mntercropping [26].

Data in Table 4 and 5 mdicates that positive and
significant correlations (0.271 = r < 0.799; p < 0.001 )
were found between the vield attributes of cowpea
during the two cropping seasons, as well as between
cowpea and maize yield (r = 0.200; p < 0.001). In contrast,
there was no significant correlation (r= 0.102;, p=0.201)
between the number of cowpea pods per plant and

when

the number of seeds per pod. This 1s obvious since
fewer pods can yield higher seeds than higher pods and

vice versa.
CONCLUSION

The present results demonstrated that there is a
scope for farmers to increase cowpea and system
productivity in the Guinea-savannah by intercropping
maize with medium maturing improved cowpea varieties
such as IT97K and A2214. The productivity of the system
could further be enhanced by adopting simultaneous
culture of maize and cowpea, which increased cowpea
productivity without decreasing that of maize and/or
offered an opportunity for selective input application.
Intercropping practices offer many advantages, but
mmproved understanding of the ecological mechanisms
assoclated with planned spatial diversity, ncluding
associated additional benefits, is needed to enhance the
benefits achieved.
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