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ABSTRACT

The production of cowpea in Nigeria and indeed in north eastern Nigeria is predominantly and traditionally

done during the rainy season. The fadama area which occupies a great proportion of land in this region is

usually left fallow or is used for the production of only vegetables. Production of dry season cowpea on the

fadama could be very important in cushioning the high prices of grain during the off-season and also

production of fodder for our livestocks which are in great number particularly in this region. In addition,

production of cowpea during dry season does not suffer incidences of disease and pests, thus curtailing

substantially the cost of production. It is for these reasons this study was conducted to define the appropriate

plant population and to find out the promising cowpea variety that can be grown in the fadama during the dry

season. The results indicated that production of cowpea for grain and fodder during the dry season on fadama

is highly possible in north eastern Nigeria. The best result for grain and fodder production was obtained when

variety IT87KD-941-1 was grown at a spacing of 25 x 75 cm.

Key words: Cowpea, dry season, grain, fodder, fadama, north eastern Nigeria.

Introduction

Cowpea is an important crop to the livelihood of several million of people and livestock in northern

Nigeria. In many parts of the savanna zone of sub-Saharan Africa, where livestock is important and provision

of food and livestock feed remains a serious problem for resource-poor farmers, cowpeas fill an important gap

in the farming system (Ortiz, 1998).

The dry season is usually marked with food scarcity, reduced food availability, and lower village-level

economic activities. Equally, the dry season is also characterized by scarcity in good quality fodder and hence

there is a need for dual purpose varieties that give reasonable grain and fodder yields, thereby, maximizing

the output from land and labor. In addition, farmers in this zone cultivate different cowpea varieties under in

most cases inappropriate densities oblivious of the agronomic implication of such situations to crop yield.

The current cowpea cropping system (production only during rainy season) makes it difficult to meet the

growing cowpea demand of Nigeria. In addition the high rate of population growth makes demand for food

especially cowpea to increase resulting into a higher prices and low availability to poorer people (Sanders et

al. 1996, Subbarao et al. 2000). The world and national average yield of cowpea has remained low mainly

due to the low genetic potentials of the local cultivars and improper plant density (Singh et al.1990).

Identification of cowpea based cropping system requires that major production constraints must be

identified and managed. The major constraints in the dry season cowpea cultivation are that the local cultivars

are photosensitive, indeterminate in growth and posses prolonged period of pod development. This makes this
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type of cowpea less suitable for commercial farming where determinate cultivar which utilizes monocropping

system is desired (Duke, 1990).  Although cowpea cropping systems differ from region to region, generally

they are most often sown in low densities and are grown only under rainy season conditions on marginal lands.

Recent studies have revealed great potentials of sole cowpea production during the dry season in the fadamas

and other wetlands using residual moisture as well as by irrigation. The total area of inland valley swamps

in West Africa was estimated to be between 10 to 22 million hectares (Heckstra et al. 1983). Dry season

cowpea and indeed the production of other crops are therefore feasible considering the vast stretches of

fadamas and wetland areas of Nigeria.

Under a fadama during dry season the productivity of cowpea will be increased considering the low insects

and disease problems at this period of the year.  Cowpea grain yield of upto 2 tons/ha and dry fodder of upto

5 tons/ha have been reported in other places (Singh and Blade, 1997). Since Nigeria has several million

hectares of Fadama and wetlands, there is good potential for increasing cowpea production in the dry season.

This is because the demand for food has increased dramatically while land availability has remained static.

There is also a need to increase agricultural production by increasing the yield potential of crops and equally

by manipulating the plant spacing. 

Dry season cowpea can be a valuable component of the cropping systems, because introduction of dry

season cowpea into rice-wheat, rice-vegetable and vegetable-vegetable systems for example could bring in some

beneficial effects on soil fertility and break disease and pest cycles. Insect and disease pressure on cowpea

becomes less during dry period and the need for chemical control is avoided and invariably yield will be

enhanced. It also contributes to system sustainability due nitrogen fixation, soil improvement and less input

requirement.

The produce from dry season cowpea i.e. the grain and the fodder come during period of scarcity and

therefore attract higher prices to the farmers and stabilizes the effect of high price to the consumers. In areas

where cowpea leaves are consumed as vegetables, dry season cowpea gives an added advantage of ensuring

prolonged availability of protein rich vegetable. Growing dry season cowpea eliminates long time storage which

minimizes loss.

This study therefore, evaluated the performance of cowpea varieties and the influence of plant population

under dry season condition on a Fadama soil in part of north eastern Nigeria.

Materials and methods

Field experiments were conducted during the dry season period of 2004 and 2005 on a Fadama soil at

Yobe State Agricultural Development Program (YOSADP) Farm Station located at the Flood Plain of River

Anzai in Buni Yadi Town (12º 0' N and 11º 15' E) of Gujba Local Government Area in the Sudan Savanna

zone of Yobe State north eastern Nigeria. The farm before the start of the trial in 2004 was allowed to fallow

for two years and then followed by rice cultivation during the rainy season.

The treatments consisted of two population levels of dry season dual purpose cowpea spaced at 25 x 75

cm and 50 x 75 cm. The three dry season cowpea varieties were obtained from International Institute of

Tropical Agriculture (IITA) Ibadan Nigeria and they are IT89KD-288, IT87KD-941-1 and IT93K-452-1 and

are described in Figure 1.

Varieties Description

IT89KD-288 They are photosensitive, spreading and pigmented. It is a late maturing variety with

a characteristically white seed colour and rough texture. It matures between 75 to

85 days.

IT87KD-941-1 This variety is non-photosensitive. It is an erect plant and non-pigmented. It is a

medium maturing variety that takes 75 days. The seeds are brown and rough in

texture.

IT93K-452-1 It is a non-photosensitive variety and early maturing. This characteristic makes them

suitable for the Sudan savanna with marginal rainfall. The pods are dark brown

when matured and the seeds have a white coloration with a large and dark hilum.

Fig. 1: Description of the cowpea varieties used in the study. 

The five treatments were grown in 4 rows each assigned to a plot measuring 4 m x 3.75 m. The land for

the experiments were manually cleared and harrowed and ridged using a tractor. The seeds after treatment with

Apron Star WS at the recommended rate and after wetting the through furrow irrigation were planted at the

rate of two seeds per hole/stand at the appropriate treatment spacings of 25 x 75 cm and 50 x 75 cm plus the
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other treatment levels on the 11  and 5  February of 2004 and 2005 respectively. Subsequent irrigation wasth th

done once in a week at the water applications rate of 10,667 m /ha. Weed control was done manually using3

hand hoe at 3 weeks and 6 weeks after planting. Pest incidence which was very minimal was controlled by

the application of Karate 2.5 EC at the rate of 1 Litre/ha using Knapsack Sprayer.

The cowpea pods after maturity were harvested by hand picking and allowed to dry and threshed using

pestle and mortar. Equally the haulms/fodder was packed after the seeds were picked. 

Data were collected on parameters like; number of days to 50 % flowering, number of days to maturity,

number of branches/plant, number of seeds/pods, 100-grain weight, pod yield, seed yield and haulm yield

accordingly.

The data collected were subjected to analysis of variance (ANOVA) using a simple analytical software

Statistix Version 8.0 and the resultant means separated using the Duncan New Multiple Range Test (DNMRT).

Results and discussion

The varietal response and the effect of plant populations on yield and yield components of dry season dual

purpose cowpea are presented in Table 1. Likewise the interaction effects between varieties and plant

population are also presented in Table 2. The results indicated that there was no significant difference among

the treatments in all the years. The interaction effects between days to 50 % flowering and days to maturity

with all the treatment levels i.e. spacings and varieties were also statistically not significant. There was no

significant difference in the number of branches per plant on account of variation in plant population and

varieties in 2005. However, significant difference existed in number of branches per plant as a result of varietal

difference and plant population in 2004. The interaction effect of spacing and variety on number of branches

per plant was significant in 2004 and 2005 and in the two years combined. The interaction results further

indicated that highest number of branches per plant was obtained from the variety IT87KD-941-1 sown at 50

x 75 cm spacing in 2005. The lowest number of branches per plant on the other hand was obtained from

IT87KD-941-1 sown at 25 x 75 cm spacings in 2004. The combined result indicated that it was the same

variety that excelled in number of branches per plant at wider spacing. Significant variation existed among the

varieties in number of pods per plant. The variety IT87KD-941-1 produced the highest number of pods per

plant in 2005 and generally there was a higher trend in the production of pods per plant in 2005 among the

varieties compared to 2004. Lower pods per plant were produced by variety IT89KD-288 and IT93K-452-1

in 2004. The performance in the number of pods per plant due to spacing was also high in 2005 at plant

spacing of 50 x 75 cm.

The effect of spacing on the number of seeds per pod was statistically significant. In another development,

the varietal effect on the number of seeds per pod was also statistically significant in all the years. The variety

IT87KD-941-1 produced the highest number of seeds per pod in 2004 and in 2005. On the contrary however,

the variety IT89KD-288 produced the lowest number of seeds per pod in both 2004 and 2005. The interaction

effects between variety and spacing on seeds per pod were highly significant in 2004 and 2005. The variety

IT87KD-941-1 consistently produced the highest number of seeds per pod in both 2004 and 2005 at 25 x 75

cm spacing. The lowest number of seeds per pod was recorded on variety IT89KD-288 at 25 x 75 cm spacing

in 2004.

The result presented on 100-seed weight (Table 1.) indicated that spacing caused significant variation

among the varieties evaluated. The interaction effect between spacing and variety on weight of seed was also

statistically significant. The variety IT87KD-941-1 had the highest seed weight of 21.6 g at 50 x 75 cm

spacing in 2005. Incidentally the same variety IT87KD-941-1 consistently produced the highest seed weight

in 2005 at the same spacing. The result also indicated that IT87KD-941-1 produced the highest yield than the

other two varieties in both the years at all the spacings. 

The pod yield between the varieties IT89KD-288 and IT93K-452-1 did not differ significantly in 2004.

However, variation existed in pod yield between the closer and wider spacings in 2005 but not in 2004. The

interaction effect of spacing and variety indicated that pod yield was statistically significant in both the

individual and the two years combined. The variety IT87KD-941-1 gave significantly higher pod yield when

grown at 50 x 75 cm spacing than those obtained from the other two varieties regardless of the spacing and

the years within which they were grown. The result on seed yield indicated that significant difference existed

due to variety and spacing. Seed yield was significantly higher when cowpea was grown at a spacing of 25

x 75 cm in 2005, but it was not statistically different from 25 x 75 cm in 2004 and 50 x 75 cm in 2005. The

variety IT87KD-941-1 gave the highest yield in 2004, however the yield did not differ significantly with

variety IT93K-452-1. In the same vein the variety IT87KD-941-1 also produced the highest seed yield in 2005

and out yielded the two other varieties in both the individual years and the years combined.
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Table 1: Effect of spacing and variety on yield and yield components of dual purpose cowpea on Fadama
Treatments Days to 50% flowering Days to maturity Branches/plant Pods/plant Seeds/pod 100-seed weight (g) Pod yieldKg/ha Seed yield Kg/ha Haulm yield Kg/ha
Spacing (cm) 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005
25 x 75 cm 57.1a 66.9a 84.7a 99.1a 16.9b 20.4a 14.4a 16.6b 9.3a 10.4a 17.4b 19.9b 1656a 1873a 1225a 1234a 786a 1016a
50 x 75 cm 59.1a 69.2a 88.2a 103.2a 17.9a 21.1a 14.6a 17.2a 9.6a 10.8a 18.5a 20.6a 1622a 1712b 1062b 1136a 782a 982a
SE± 0.21 0.26 0.84 0.97 0.24 0.28 0.11 0.06 0.09 0.12 0.23 0.35 25.73 23.49 20.58 44.86 7.83 16.87
Variety
IT89KD-288 58.4a 68.3a 87.7a 102.8a 17.3a 20.5a 14.3b 16.2b 8.8b 9.5c 17.8b 19.8b 1511b 1568c 1096b 941c 811a 934b
IT87KD-941-1 56.7a 66.4a 83.8a 98.0a 17.6a 20.9a 15.0a 17.9a 9.8a 11.7a 18.2b 20.7a 1815a 2025a 1187a 1420a 830a 1089a
IT93K-452-1 59.3a 69.5a 87.8a 102.8a 17.3a 20.8a 14.3c 16.6b 9.7a 10.5b 18.3b 20.3a 1593b 1785b 1148ab 1194b 711b 974b
SE± 1.24 1.45 1.82 2.13 0.23 0.32 0.20 0.21 0.24 0.26 0.20 0.32 31.10 31.41 22.41 30.85 15.55 22.43
Interaction
Spacing x Variety NS NS NS NS ** NS NS ** ** ** * * * * ** NS * **
Means in a column followed by the same letter (s) are not significantly different at 5 % probability level (DNMRT
 
Table 2: Interaction effects of spacing and variety on yield and yield components of dual purpose dry season cowpea on fadama.

YEAR 2004
Days to 50 Days to Branches/ Seeds/ 100 seed Pod yield Seed yield   Haulm yield
 % flowering  maturity plant pods weight (g) (Kg/ha) (Kg/ha) (Kg/ha)

Variety 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm
IT89KD 57.8a 58.7a 86.2a 88.0a 17.4bc 17.2bc 8.2c 9.4ab 17.9b 17.6b 1541c 1481c 1186b 1006c 816b 805b
-288
IT87KD1 56.9a 57.9a 84.3a 86.0a 16.7c 18.5a 10.4a 9.3b 17.3b 19.0a 1758ab 1871a 1196b 1178b 878a 782b
-941-
IT93K 58.2a 59.2a 86.3a 88.0a 16.8c 17.9ab 9.3b 10.2ab 17.7b 18.9a 1669b 1515c 1293a 1002c 663c 758b
-452-1
SE± 0.25 0.84 0.33 0.34 0.29 43.99 31.69 21.98

YEAR 2005
Days to 50 Days to Branches/ Seeds/ 100 seed Pod yield Seed yield   Haulm yield
 % flowering  maturity plant pods weight (g) (Kg/ha) (Kg/ha) (Kg/ha)
25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm

IT89KD 67.6a 68.8a 101a 103a 19.0ab 18.8b 8.9c 10.0bc 20.1b 19.5b 1784cd 1351e 1095b 943c 925b 942b
-288
IT87KD 66.7a 67.8a 98.6a 100.6a 18.33b 20.2a 12.3a 11.2ab 19.8b 21.6a 1951b 2098a 1324a 1283a 1179a 998b
-941-1
IT93K 68.2a 69.4a 101a 103a 18.58b 19.5ab 10.0bc 11.1ab 19.8b 20.8ab 1884bc 1687d 1270a 1072b 943b 1005b
-452-1
SE± 0.26 0.97 0.34 0.36 0.45 44.43 30.74 31.72

2004 AND 2005 YEARS COMBINED
Days to 50 Days to Branches/ Seeds/ 100 seed Pod yield Seed yield   Haulm yield
 % flowering  maturity plant pods weight (g) (Kg/ha) (Kg/ha) (Kg/ha)
25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm 25x75cm 50x75cm

IT89KD 62.7a 63.7a 93.6a 95.5a 18.2b 18.0ab 8.5d 9.7c 19.0bc 18.6bc 1663cd 1416e 1140.5b 974.5c 870b 874b
-288
IT87KD 61.8a 62.9a 91.4a 93.3a 17.5bc 19.3ab 11.3a 10.2bc 18.5c 20.3a 1855b 1985a 1260a 1230.5a 1029a 890b
-941-1
IT93K 63.2a 64.3a 93.6a 95.5a 17.7bc 18.7b 9.3c 10.6ab 18.8c 19.9ab 1776bc 1601d 1281.5a 1037c 803b 882b
-452-1
SE± 0.24 0.91 0.34 0.32 0.33 38.2 31.22 26.2
Means in a column followed by the same letter (s) are not significantly different at 5 % probability level (DNMRT).

The interaction between spacing and variety on seed yield indicated that significant difference in 2004,

2005 and in the two years combined. The results presented shows that variety IT87KD-941-1 gave the highest

seed yield when grown at both spacings of 25 x 75 cm and 50 x 75 cm in all the years compared to all the

other treatment combinations. The seed yield from IT89KD-288 and IT93K-452-1 were lower at 50 x 75 cm

than at 25 x 75 cm spacings. The combined result indicated that the variety IT87KD-941-1 at both the spacings

were significantly higher than from the other varieties from both the spacings. The yield of variety IT89KD-

288 was significantly lower than at any other spacing and variety combinations.

The variety IT87KD-941-1 produced the highest haulm yields in 2004 and 2005. The interaction effect

of spacing and variety was significant on haulm yield in both years. The highest haulm yield was produced

by variety IT87KD-941-1 at 25 x 75 cm spacing in 2004 and 2005 and in the two years combined. The lowest

haulm yield was recorded from IT93K-452-1 at 25 x 75 cm spacing.

Generally, the performance in 2005 was better than the 2004 performance. The results on the average

indicated that variety IT87KD-941-1 performed better than the other varieties at 25 x 75 cm and 50 x 75 cm

spacings in most of the traits in the years combined.

Conclusion

Evaluation of cowpea varieties for their inherent performance and the effect of population on grain and

haulm yield under a fadama condition have been scanty in north eastern Nigeria, despite the importance and

the potential of fadama in crop production in this region.  The human population in sub Saharan Africa

continues to increase and by 2050 the population of people in West Africa according to Thornton et al. (2001),

will be 562 million and out of this 237 million will be from Nigeria. This makes the production of cowpea

an important and accessible source protein for humans and livestock production very necessary.

The results earlier presented indicated that maturity periods of the varieties were short and were in the

same range. These are very much suited to the savanna region of Nigeria for cultivation under rain fed

(considering the shorter rainfall duration) and equally under irrigation. The three varieties reached anthesis and

maturity almost at the same period. In like manner the three varieties are semi erect and less spreading which
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further confirms their non-significant variation in number of branches and their promising performance in grain

yield at closer spacings. Even though, there was no significant difference in maturity date among the varieties

the late maturing varieties produced a greater fodder yield. The variety IT87KD-941-1 which produced high

grain yield also produced high haulm yield and vice versa. This could be due to non trade-off relationship

between grain yield and fodder production among the varieties.  

The cowpea varieties were characteristically small seeded and even with that there was a significant

variation in seed weight. Inaizumi et al. (1999) reported a contrary finding on cowpea.

The results in number of pods per plant, number of seeds per pod, pod yield, seed yield and haulm yield

showed variation among the varieties. Generally, pod and seed yields of IT87KD-941-1 were higher than the

other varieties. This difference or variations could naturally exist among diverse crop varieties and cowpea can

not be an exception, (Babalola, 2006 and Ojo et al. 2007). The genetic potential in yield of these cowpea

varieties could be attributable to the difference in the number of pods per plant and as well as in the number

of seeds per pod. In other words, these factors could be the reason behind the inherent higher pod and seed

yield in the most promising variety. 

The number of branches per plant which was significant among the varieties in this study could indicate

how much haulm yields can be produced by a particular variety at the end of the season (Bhilare, 2003). The

significant difference among the varieties in number of branches per plant, confirms the variation in haulm

yield among the varieties. The outstanding variety in terms of seed yield and haulm yield was IT87KD-941-1.

Therefore, the cowpea variety IT87KD-941-1 can be used as a dual purpose cowpea for grain and forage.

The effect of spacing on days to flowering and number of pods per plant was not significant. Flowering

time was earlier at 25 x 75 cm than at 50 x 75 cm spacing. Davis et al. (1991) and Ismail and Hall (2000)

reported similar finding where crops at denser population had a shorter life cycle. It is pertinent that crops on

wider spacing usually grows luxuriantly and has access to more nutrients than those closely spaced. The plants

at wider spacings spend more time exploiting the available nutrients which encourages greater vegetative

growth and delay crops life cycle.

In addition, crops compete for nutrients, moisture and space and this becomes intense when the population

of plants is high (Boyhan et al. 1999; Payne, 2000). Cowpea being a leguminous crop requires high nutrients

and importantly more space especially when it is a spreading type for effective growth and yield. The varieties

were more productive at lower spacing than at wider spacing probably because of their stature. Expectedly

under closer spacing seed yield and haulm yield can be on the increase because grain and haulm are invariably

related to plant population. The highest plant population was obtained at spacing of 25 x 75 cm. Okeleye et

al. (1999), Shetty et al. (1995), Reddy et al. (1992) and Tarawali et al. (1997) found that improved varieties

of cowpea that are erect in nature could be grown at a higher population to maximize yield.

Based on the grain yield obtained this study, the production of dry season cowpea in the Fadama of Buni

Yadi area of Nigeria is a reality especially with the intensification of rice cultivation during the rainy season.

The potential for the production of fodder as an important animal feed after harvesting of cowpea grains is

equally a possibility.

This study recommends planting cowpea at the spacing of 25 x 75 cm for maximum seed and haulm

yields and earlier maturity for dry season cowpea. The study equally recommends the variety IT87KD-941-1

as high yielding under irrigation.
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