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ABSTRACT

Improved varieties of both vegetable cowpea (IT92KD-263-4-1) and maize (OBA 98) were grown in
mixture at Michael Okpara University of Agriculture, Umudike research farm for two cropping seasons
(2006 and 2007) in order to determine the suitable relative sowing time of the component crops. The
experiment was laid out in a randomized complete block design and with three replicates. The treat-
ments were vegetable cowpea and maize separately planted in their pure stands, vegetable cowpea
and maize simultaneously sown on the same day, vegetable cowpea sown 2, 3, 4 weeks before maize
and vegetable cowpea introduced 2, 3 and 4 weeks after maize was sown. Widest leaf area, heaviest
total aboveground dry matter and nodules per plant of vegetable cowpea were attributed to the vege-
table cowpea sown 4 weeks before maize. Similarly, maize leaf area index, aboveground dry matter,
number of grains per cob, 100-seed weight and grain yield per hectare were highest when maize was
sown 4 weeks before introducing vegetable cowpea. The highest LER of 1.61 and 1.58 in 2006 and
2007, respectively were attributed to the vegetable cowpea sown 4 weeks after maize. It was there-
fore, recommended that the resource poor rural farmers should introduce the vegetable cowpea 4
weeks after sowing the maize seeds since they usually target the combined yield from the component
crops of the farmland

Keywords: Vegetable cowpea, maize, varieties, relative sowing time

INTRODUCTION
Vegetable cowpea and maize intercropping
system is prevalent in the traditional farm-
ing system of Nigeria. The cereal benefits
immensely from the nitrogen fixing ability

of the legume component of the mixture.
Vegetable cowpea and maize respectively
are among the legume and cereal compo-
nent crops in the intercropping system, es-
pecially in South-eastern Nigeria. Most of
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information on cowpea in Nigeria is on
the grain cowpea. Agronomic information
on vegetable cowpea is scarce (Udealor,
2002; Ano, 2006), hence it belongs to the
group called “neglected legumes” (Ano
and Ubochi, 2008). They are grown by
resource-poor farmers.

Almost all parts of the vegetable cowpea
are important; the seeds are major source
of plant proteins and vitamins for man, the
fodder serves as feed for animals, and also
a source of income for farmers. The young
leaves and immature pods are eaten as
vegetables (Dugje et al., 2009). Nigeria is
the world’s leading cowpea producing
country, followed by Brazil (DAFF,
2011). In fact, the region of West and
Central Africa is the leading cowpea pro-
ducers; this region produces 64 % of the
estimated 3 million tons of cowpea seed
pro-duced annually. Proximate analysis
indicated that vegetable cowpea has high
nutrient content. The protein content was
23.52% and 24.97%, respectively for the
climbing (‘akidienu’) and prostrate
(“akidiani’) varieties (Ano and Ubochi,
2008), which compares favourably with a
mean value of 24% Bressani (1985),
24.8% (Davis et al., 1991) and 24-28%
(Ene-Obong, 1995) reported for grain
cowpea.

Maize on the other hand, is a common sta-
ple usually eaten by human, livestock and
used as a raw material in agro-allied in-
dustries. Every part of the maize plant has
economic value: the grain, leaves, s talk,
tassel, and cob from maize can all be used
to produce a large variety of food and non
-food products (IITA, 2006). In Nigeria,
maize is one of the most frequently con-
sumed staple (lbikunle et al., 2009).

Maize commonly features in the traditional
intercropping system of Nigeria together
with legume and non-legume crops such as
cowpea, cassava, yam and cocoyam
(Muoneke et al., 2012).

The staggered method of sowing of compo-
nent crops maximizes productivity and
minimizes interspecific competition be-
tween the component crops for growth re-
sources (Ofori and Stern, 1987). Sullivan
(2001) reported that having one crop ma-
ture before its companion crops lessens the
interspecific competitions between the two
component crops. Similarly, Okpara (2000)
noted that relative sowing time of compo-
nent crops in a vegetable cowpea/maize
intercrop significantly increased the growth
and yield of the component crops.

The determination of the most suitable time
of introducing any of the component crops
into a mixture is one of the agronomic
challenges the small-holder farmers face,
as this determines the final yield of the
crops. It also reduces the severity of inter-
specific competition between and among
the component crops for the limited growth
factors. The most serious constraint of
cowpea production in the tropics is pest
(Omongo et al., 1997), also, poor weed
management, improperly timed planting
and low plant populations contribute to low
yield (Obuo et al., 1998). Reddy and Visser
(1997) suggested that improved resource
utilization and therefore, increased yield
can be achieved with proper manipulation
of time of planting. Hence, the goal of the
study was to determine the most suitable
time of introducing maize and vegetable
cowpea into vegetable cowpea and maize
intercrop.
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MATERIALS AND METHODS
The experiment was conducted at the Re-
search Farm of Michael Okpara University
of Agriculture, Umudike (05° 29" N 07° 33"
E) during 2006 and 2007 cropping seasons.
Umudike is within the forest agro-ecological
zone of Nigeria with an average rainfall of
2200 mm per annum and situated at 122 m
above sea level. The soil in the study site

was ultisol, derived from coastal sediments.
Prior to planting, ten core soil samples, ran-
domly collected from 0-20 cm soil depth
were bulked to form a composite sample
which was analyzed for physicochemical
characteristics (Table 1). The meteorological
data during the study period (2006-August,
2007) are shown in Table 2.

Table 1: Physicochemical characteristics of the soil of the experimental site in 2006

and 2007

2006 2007
Physical characteristics
Sand (%) 81.80 65.80
Silt (%) 6.00 6.80
Clay (%) 12.20 27.40
Textural class Sandy clay Sandy clay
Chemical characteristics
pH (H,0) 5.26 5.13
Total nitrogen (%) 0.05 0.05
Available phosphorus (mg/kg) 11.01 10.96
Organic carbon (%) 0.09 0.74
Organic matter (%) 2.71 1.28
Exchangeable acidity (cmol/kg)  2.68 2.40
Potassium (cmol/kg) 0.10 0.12
Sodium (cmol/kg) 0.06 0.05
Calcium (cmol/kg) 3.10 1.60
Magnesium (cmol/kg) 1.40 1.20
Effective CEC (cmol/kg) 8.30 5.31
Base saturation (%) 56.30 54.83
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IT92KD-263-4-1 vegetable cowpea variety
an early maturing, procured at International
Institute of Tropical Agriculture (I1TA),
Ibadan, Nigeria was used for the experi-
ment. The seeds are smooth and creamy in
colour with green long pods (when fresh)
that measures up to 22 cm. The vines are
climbing type and could measure as long as
2.1 m. The fresh pod can be harvested at 10
weeks after planting (WAP). Seeds of early
maturing and high yielding OBA-98 maize
variety were obtained from National Agri-
cultural Seed Council, Umudike, Nigeria.
The experiment was laid out in a random-
ized complete block design (RCBD) with
three replications. The treatments were
vegetable cowpea and maize separately
planted in their pure stands, vegetable cow-
pea and maize simultaneously sown on the
same day, vegetable cowpea sown 2, 3, 4
weeks before maize and vegetable cowpea
introduced after 2, 3 and 4 weeks after
maize was sown.

The maize and vegetable cowpea seeds were
hand-sown on an alternative rows; vegeta-
ble cowpea sown between maize rows. The
maize and vegetable cowpea seeds were
sown at the rate of two seeds per hole, but
later thinned to one plant per stand, two
weeks after planting (WAP) (Finnisa, 1997).
The dimension of each plot was 4 m x 5 m
(20 m2). Weeding was manually done (hand
weeding) at 3, 7 and 10 weeks after intro-
duction of first component crop in both
cropping seasons. Vegetable cowpea was
first sprayed with Cypermethrin at the rate
of 80 g/15L of water after flower bud for-
mation to control insect pest (Omotunde,
1996). Further spraying was done at pod-
ding. Data were collected from three ran-
domly selected plants in the middle rows in
each plot. Data were collected on growth
and yield characteristics of both maize and

vegetable cowpea. Maize leaf area was deter-
mined according to the method of Hunt
(1978) - the product of the length, width (of
the upper, middle and basal leaves), number
of leaves and 0.75. The vegetable cowpea
leaf area was determined by the method of
Osee-Yeboah et al. (1983). The growth pa-
rameters of both component crops were
measured at 10 weeks after planting.

All the data collected were subjected to the
analysis of variance (ANOVA) for a ran-
domized complete block design (Steele and
Torrie, 1980) and the separation of treatment
means was done with the Fisher’s Least Sig-
nificant Difference (F-LSD) at 5% probabil-
ity level. The land equivalent ratios (LER)
for each cropping system were also calcu-
lated.

RESULTS AND DISCUSSION
Growth and yield of vegetable cowpea
There was no significant (P>0.05) difference
among the relative sowing times of the com-
ponent crops with respect to vine length in
both cropping seasons (Table 3). The widest
leaf area, heaviest total above ground dry
matter and weight of nodules per plant were
attributed to the vegetable cowpea sown 4
weeks before the maize. The total above-
ground dry matter and nodule weight pro-
gressively increased with delayed introduc-
tion of maize after the cowpea but decreased
with delayed introduction of the cowpea af-
ter maize had been sown. The growth char-
acteristics of the vegetable cowpea were rela-
tively lowest when they were sown 4 weeks
after maize. Similarly, the introduction of
maize 4 weeks after vegetable cowpea was
sown enhanced highest number of fresh
pods (29.3 and 30.6), longest pods (11.7 and
12.7 cm) and highest pod yields (4.4 and 4.2
t/ha) in both 2006 and 2007 (Table 3).
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The combined results of the two cropping
seasons presented in Table 4 show that the
introduction of maize 4 weeks after vegeta-
ble cowpea produced longest vines (221.17
cm) although this value was statistically at
par with the value for the sole crop (214.33
cm).

The leaf area index (3.28), number of
branches (5.28), above ground total dry
matter (22.77 g), number of fresh pod/plant
(31.67), fresh pod vyield (4.63 t/ha), pod
length (14.22 cm), number of seeds/pod
(22) and weight of 100-seeds (10.53 g) were
significantly (P<0.05) highest with the vege-
table cowpea sole crop. However, among
the intercrops, the mean of the two crop-
ping seasons indicated that the highest
number of fresh pod (30), fresh pod yield
(4.34 t/ha), number of seeds per pod (20),
number of branches (4.5) were associated to
vegetable cowpea sown 4 weeks before
maize (Table 4). Longest pods (12.25 cm),
widest leaf area at 10WAP (3.00) as well as
heaviest aboveground total dry matter
(21.38 g) and 100-seeds (10.25 g) were also
obtained with sowing vegetable cowpea 4
weeks before maize. The growth and yield
of vegetable cowpea were poorest when it
was introduced at 4 weeks after maize was
sown.

The delayed sowing of maize component
may have resulted in advantageous utiliza-
tion of available resources (light, nutrients,
space, and moisture) by the cowpea in the
growing environment which should have
ordinarily been shared by the two compo-
nent crops if they were sown on the same
day. The progressive decline in both the
growth and yield of the cowpea with de-
layed introduction after maize was sown
indicated that there was inter-specific com-

petition, as maize canopy may have been
established resulting in the shading of vege-
table cowpea. Earlier report (Akobundu,
1993) confirmed that when maize plant be-
comes taller than the associated cowpeas un-
der intercropping, radiation becomes less
available to the cowpeas. Maize had been
reported to be a greater competitor in mix-
tures which has the advantage of being taller
than cowpea and might intercept more light
than cowpea (Muoneke and Asiegbu, 1997).
Similar results were reported by Adipala et al.
(2002). In comparison with the intercropped
situations, the sole vegetable cowpea pro-
duced better and higher fresh pod yields of
4.5 and 4.6 t/ha in 2006 and 2007, respec-
tively. This may be due to the absence of
inter-specific  competition,  intra-specific
competition as well as adequate plant popu-
lation in the sole plots.

Growth and yield of maize

All the growth and yield characteristics of
maize were significantly (P<<0.05) different
with the different sowing times of the com-
ponent crops (Table 5). With the exception
of the plant height, the sole maize performed
best with respect to all the growth and yield
attributes in both years. In the intercropped
situations in both years leaf area index (2.9
and 2.8), above ground dry matter (203 and
200 g) number of grains per cob (407 and
406), 100 seed weight ( 23 and 24 g) and
grain yield (3.1 and 3.3 t/ha) were highest
when maize seeds were sown 4 weeks before
vegetable cowpea. In the intercrop situation
for the two years mean, the heights of the
maize were tallest (210.83 cm) when maize
was sown the same day with vegetable cow-
pea (Table 6) and was closely followed by
the introduction of cowpea 4 weeks after
maize.
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There could have been competition for
light with the vegetable cowpea when the
component crops were sown the same day,
which may have resulted in the etiolation of
the maize. Maize is a great competitor in
mixtures and had the advantage of being
taller than cowpea and might intercept
more light than cowpea (Muoneke and
Asiegbu, 1997). However, shortest plants
(170.83 cm) were obtained when the maize
was introduced 4 weeks after cowpea.

The intercrop situations also showed that
the leaf area index, above ground dry mat-
ter, number of grains per cob, 100-seed
weight and grain yield per hectare were sig-
nificantly (P<0.05) highest when maize
seeds were sown 4 weeks before the vegeta-
ble cowpea (Tables 5 and 6). Plants under
this condition may have dominated the land
with the corresponding utilization of the
available resources for better growth and
yield before the component crop was intro-
duced.

This indicated that delaying the introduc-
tion of component crop (s) after the main
target crop had been sown may result to its
better growth and yield. However, some of
the parameters (plant height, leaf area index,
number of leaves and cob length) obtained
for maize sown either at 3 or 4 weeks be-
fore vegetable cowpea introduction were

statistically at par.

Productivity of the system

Table 7 shows that the land equivalent ratio
(LER) for the different sowing times in both
years were above unity (LER>1). This im-
plied that irrespective of the time of sowing
of the component crops, more lands will be
required in the monoculture of either of the
component crops to produce the same yield
obtained from their intercropping. The high-
est LER was attributed to the vegetable cow-
pea introduced 4 weeks after sowing maize
in both 2006 (1.61) and 2007 (1.58). At 4
weeks after sowing of maize seeds, the archi-
tecture of the maize plant may have been
well established, as such may have contrib-
uted in supporting the climbing vines of the
vegetable cowpea after emergence. This
could have exposed the leaves of the cowpea
for adequate photo-assimilate interception
hence enhancing dry matter production. This
explained why the LER was highest when
the vegetable cowpea was introduced 4
weeks after the maize was sown. Since the
total LER is the combined yield of both
component crops, farmlands of the resource
-poor farmers can be maximized with the
adoption of this cropping system. The least
LER was recorded when the vegetable cow-
pea was sown 3 weeks before maize in 2006
(1.41) and 2007 (1.32).
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EFFECT OF RELATIVE SOWING TIME ON GROWTH AND YIELD OF.....

CONCLUSION
The introduction of the vegetable cowpea
(IT92KD-263-4-1) 4 weeks after sowing
maize (OBA 98) seeds was recommended
for the small-holder farmers of the study
area since they usually target the combined
yield of the mixture. However, the vegeta-
ble cowpea could be introduced 4 weeks
before the maize seeds are sown, if the
intercropping objective is for the yields of
the individual component crops.

REFERENCES
Adipala, E., Ocaya, C. P., Osiru, D. S.
O. 2002. Effect of time of planting cowpea
(Vigna unguiculata (L.) Walp) relative to
maize (Zea mays L.) on growth and vyield of
cowpea. Tropicultura, 20 (2): 49-57.

Akobundu, I. O. 1993. Integrated weed
management techniques to reduce soil deg-
radation. IITA Research Note, 6: 11-16.

Ano, A. O. 2006. Effect of vegetable cow-
pea population on component crop yields
and productivity of yam, minisett based sys-
tem. Nigeria Journal of Agriculture, 37: 81-84.

Ano, A. O., Ubochi, C. I. 2008. Nutrient
composition of climbing and prostrate
vegetable cowpea accessions. African Journal
of Biotechnology, 7 (20): 3795-3798.

Bressani, I. R. 1985. Nutritive value of
cowpea. In Cowpea Research: Production and
Utilization. John Wiley and Sons; London,
UK.

DAFF (Department of Agriculture, For-
estry and Fisheries). 2011. Production guide-
lines for cowpeas. Directorate Plant Produc-
tion, Department of Agriculture, Forestry
and Fisheries, South Africa, p.8.

Davis, D. V., Oelke, E. A., Oplinger, E.
J., Doll, J. D., Hanson, C.V., Putnam, D.
H. 1991. Alternative Field Crops Manual: Cow-
pea. University of Minnesota, pp. 1-10

Dugije, I. Y., Omoigui, L. O, Ekeleme,
F., Kamara, A. Y., Ajeigbe, H. 2009.
Farmers’ guide to cowpea production in West Af-
rica. International Institute of Tropical Agri-
culture, Ibadan, Nigeria. 24p.

Ene-Obong, H. N. 1995. Content of
antinutrients and in vitro protein digestibility
of the African yambean, pigeon and cowpea.
Plant Foods Human Nutrition 48 (3): 225-33.

Fininsa, C. 1997. Effects of planting pat-
tern, relative planting date and intra-row
spacing on a haricot bean/maize intercrop.
Aifrican Crop Science Journal, 5 (1): 15-22.

Hunt, R. 1978. Plant growth analysis. Edward
Arnold Limited, London. pp. 10-11.

Ibikunle, O. A., Omidiji, M. O., Menkir,
A. 2009. Evaluation and identification of
maize hybrids adapted to the southern and
northern guinea savannas of Nigeria. African
Crop Science Conference Proceedings, 9: 9-15.

IITA (International Institute of Tropical Ag-
riculture). 2006. Maize overview. In: Research
to Nourish Africa. Available at
www.iitaresearch.org.

McWilliams, D. A., Berglund, D. R., En-
dres, G. J. 1999. Corn Growth and Management
Quick Guide. North Dakota State University
and University of Minnesota. Available at
http//:www.ag.ndsu.edu.

Muoneke, C. O., Asiegbu, J. E. 1997. Ef-
fects of okra planting density and spatial ar-
rangement in intercrop with maize on the

J. Agric. Sci. Env. 2012, 12(1):1-14

13




C. 0. MUONEKE, O. O. NDUKWE, P. E. UMANA, D. A OKPARA, D. O. ASAWALAM

growth and yield of the component species.
Journal of Agronomy and Crop Science, 179: 201-
207.

Muoneke, C. O., Ndukwe, O. O,
Umana, P. E., Okpara, D. A., Asa-
walam, D. O. (2012). Productivity of vege-
table cowpea (Vigna unguiculata (L.) Walp)
and maize (Zea maysL.) intercropping sys-
tem as influenced by component density in
a humid tropical zone of South-eastern Ni-
geria. International Journal of Agriculture and
Rural Development, 15 (1):835-847.

Obuo, J. E., Adipala, E., Osiru, D. S. O.
1998. Effect of plant spacing on yield ad-
vantages of cowpea-sorghum intercrop.
Tropical Science, 38: 1- 7.

Ofori, F., Stern, R. 1987. Relative sowing
time and density of component crops in a
maize/cowpea intercrop system. Experimen-
tal Agriculture, 23: 41-52.

Okpara, D. A. 2000. Effect of time of in-
troduction of component crop and fertilizer
-N application on maize and vegetable cow-
pea grown mixture under the humid tropi-
cal conditions. Journal of Tropical Agriculture,
Food, Environment and Extension, 2: 65-73.

Omongo, C. A., Ogenga-Latigo, M. W.,
Kymanywa, S., Adipala, E. 1997. The
effect of seasons and cropping systems on
the occurrence of cowpea pests in Uganda.

African Crop Science Conference Proceedings, 3:
1111-1116.

Omotunde, C. T. 1996. Growth and yield
of okra and cowpea intercropped at different
planting patterns. Journal of Agricultural Tech-
nology, 4 (2): 10-16.

Osei-Yeboah, S. J., Lindsay, J. S,
Gumba, F. H. 1983. Estimating leaf area of
cowpea (Vigna unguiculata (L.) Walp) from
linear measurement of terminal leaflets.
Tropical Agriculture, 60: 149-150.

Reddy, K. C., Visser, P. L. 1997. Cowpea
growth and yield as affected by time of
planting relative to millet. African Crop Science
Journal, 5, 351- 357.

Steele, R. G. D., Torrie, J. H. 1980. Princi-
ples and procedures of statistics: a biometrical ap-
proach. 2nd edition. McGraw-Hill Interna-
tional Book Company Inc. New York, 633p.

Sullivan, P. 2001. Intercropping principles and
practices. ATTRA Publication. 12p. Available
at  http://attra.ncat.org/attra-pub/PDF/

intercrop.pdf.

Udealor, A. 2002. Studies on growth, yield,
organic matter turnover and soil nutrient
changes in cassava (Manihot esculenta Crantz)
vegetable cowpea mixtures. PhD Thesis, Uni-
versity of Nigeria, Nsukka, Nigeria.

(Manuscript received: 8th March 2012; accepted: 26th November, 2012).

J. Agric. Sci. Env. 2012, 12(1):1-14

14



