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Effect	Of	Planting	Dates	On	The	Yield	And	Yield	Components	Of	Cowpea	In	The	
Guinea	Savannah	Agroecology	Of	Nigeria

The	study	evaluated	the	effect	of	different	planting	dates	on	the	yield	and	yield	components	of	six	improved	cowpea	varieties	in	three	
locations	(Makurdi,	Abuja,	and	Zaria)	and	three	cropping	seasons	(2019-2021)	within	the	Guinea	Savanna	Agro-ecological	zone	of	
Nigeria.	A	split-plot	design	was	used	for	the	experiment.	Treatments	consists	of	planting	dates	as	the	main	plot,	varieties	as	subplots	with	
three	replications.	All	data	were	analyzed	using	SAS	(SAS	Institute,	2003).	Results	showed	signi�icant	location	and	variety	effects	on	all	
the	measured	traits.	The	year	effect	was	also	signi�icant	for	measured	traits.	Planting	date	signi�icantly	in�luenced	on	all	measured	traits	
except	100-grain	weight.	The	interaction	of	these	sources	of	variation	(Year,	Planting	date	Variety,	and	Location)	had	signi�icant	effects	

rd thon	yield	components.	The	3 	planting	date	(29 	August)	produced	the	highest	seed	yield	for	all	the	varieties	except	IT89KD-288,	which	
nd nd threcorded	the	highest	seed	yield	at	the	2 	planting	date	(22 	August).	Contrarily,	in	Makurdi	and	Zaria,	the	�irst	date	of	planting	(15 	

August)	produced	the	highest	seed	yield	for	all	the	varieties,	except	for	IT99K-573-1-1	and	IT89KD-288,	which	recorded	the	highest	seed	
nd	 rdyield	at	the	2 and	3 	planting	dates,	respectively.	It	is	therefore	important	that	adequate	predictions	regarding	accurate	weather	

conditions	are	well	disseminated	to	the	farmers	before	onset	of	farming	seasons	to	guide	them	appropriately	on	suitable	planting	time	to	
obtain	optimal	yield	in	cowpea	production	to	boost	food	security.
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INTRODUCTION
The effect of climate change on cropping season and overall 
plant productivity cannot be over-emphasized. In general, 
change in climatic conditions has led to signi�icantly 
modi�ication of cropping seasons in different regions and the 
effect of this change is variation in the performance of crop 
species grown in diverse agro-ecologies [1]. The shift in rainfall 
pattern due to climate change affects the intensity and 
frequency of rainfall and this has a direct effect on the 
productivity of the crops [2]. The alteration in planting dates 
also implies that certain crop varieties adapted to farmers 
growing areas may no longer be suitable to the new season 
durations [3]. This therefore necessitates the need for 
diversi�ication of the crop base to be used by subsistence 
farmers in an effort to increase on-farm agro-biodiversity and 
resilience. To achieve this, comprehensive strategies should 
consider the challenges of food and nutritional insecurity that is 
prevalent in rural households [3].
The time of planting have been shown to impact signi�icantly on 
developmental growth and optimum yields of crops [3]. 
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This is particularly important during the critical development 
phases where plants require adequate moisture and ideal 
temperatures at sowing, seedling establishment, �lowering, and 
fruit formation. Inappropriate time of planting will result in 
reduced yield especially where crops are subjected to water and 
heat stress during dry spells at critical growth stages. Hence the 
need to determine appropriate planting dates for better crop 
performance and ultimately minimize farming risk among 
subsistence farmers [3]. 
In Nigeria, the major cowpea producing areas is the savannah 
belt. Its yield in the Guinea Savannah is in�luenced by some 
environmental factors including rainfall, hence it is seasonal. 
Therefore identifying the appropriate time for planting a crop in 
a particular location is thus an essential agronomic requirement 
needed for high and sustained productivity [4]. Many 
researchers have reported alteration of planting dates to be an 
effective strategy for reducing pest damage [5,6]. The effects of 
year, locations, planting dates, and climatic factors on crop 
production, particularly legume crops has been reported [7]. 
This has prompted the International Institute of Tropical 
Agriculture (IITA) to engage in the development of varieties 
possessing diverse combinations of plant characteristics, 
diverse crop maturity, and broad spectrum resistance to 
diseases, insect pests, and parasitic weeds in addition to 
possessing desirable end-user agronomic traits [8]. Subjecting 
these newly developed improved cowpea varieties to multi-
environmental trials will help to identify superior and stable 
cowpea varieties as well as understand the effect of variety and 
environment on cowpea performance. It is against this 
background that the current study was initiated to evaluate six 
varieties of cowpea in the Guinea Savannah agro-ecological 
environment, with a view to selecting the varieties that adapt to 
the conditions of this agricultural zone using Makurdi, Abuja, 
and Zaria environments as a case study. Variations in the 
performance of crop species grown in these environments at 
different planting dates will result in signi�icant modi�ications of
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Post-planting activities included fertilizer application, weeding, 
and application of plant protectants (Cypermethrin + 
Dimethoate- Best Action).

Data	Collection	
Data were collected from the net plot (two central rows leaving 
the two outer rows and �irst plants at the beginning and the last 
plant at the end of each row to serve as borders. Field 
observations were made on the following: number of pods per 
plant and number of seeds per pod. The 100 seed weight (g) and 
grain yield per net plot were measured using top loading 
MP10001 electronic balance (Shanghai Scienti�ic Instrument 

-1Co. Ltd) while grain yield (kg ha ) was obtained using the 
formula [11] given as follow:

cropping seasons, which according to [9] that will help farmers 
adapt their farming methods and mitigate the impact of climate 
change on cowpea production [4]. The objectives of this study 
therefore were to determine the effects of planting dates on the 
yield and yield components of cowpea.

MATERIALS	AND	METHODS
Experimental	Sites
The study was conducted at three locations; Makurdi, Abuja, and 
Zaria in the 2019, 2020, and 2021 cropping seasons. The three 
locations are within the Guinea Savanna agroecological zone of 
Nigeria, a region not considered for cowpea production. At 
Makurdi, the experimental �ield was located at the Teaching and 
Research Farm of the College of Agronomy (7.41°N, 8.37°E, 97m 
a.s.l.), IITA/IAR Teaching and Research Farm, Samaru, Zaria 
(11.086° N, 7.719° E, 675 m a.s.l) and IITA Teaching and 
Research Farm, Kubwa, Abuja (9.076° N, 7.399° E, 476m a.s.l). 
All three locations in the Guinea Savanna ecological zone are 
characterized by an annual rainfall of 1000 to 1500 mm. The soil 
type in the locations is Al�isols on Argillaceous sediments [10]. 
Meteorological data was collected from the three locations for 
the three years of study. Field trials were conducted during the 
growing seasons of 2019, 2020, and 2021 at Abuja, Makurdi, and 
Zaria, under the rainfed condition. 

Experimental	Design	and	Planting
The experimental �ields at each location were plowed, and 
harrowed with a tractor twice to a �ine tilth, and thereafter, 
ridges were also made with a tractor. The experiment was laid 
out in a split-plot design with planting dates as the main plot and 
varieties as subplots, with three replications per treatment. The 
plot size for each treatment comprised four rows of 5m length, 

2. spaced 0.75m row apart to give a gross plot size of 15m Each 
year, six improved cowpea varieties (IT99K-573-1-1, IT99K-
573-2-1, IT89KD-288, UAM09-1055-6, UAM09-1046-6-1, and 
UAM09- 1051-1.) were planted for four planting dates (15th 
August, 22nd August, 29th August, and 5th September) across 

 the three locations. Three seeds were planted per hill at 25 cm 
spacing between plants and thinned to two, 2 weeks after 
seedling emergence, providing a uniform plant population of 
about 106,667 plants ha−1. A recommended fertilizer rate of 30 
kg/ha P O  in the form of a single super phosphate was applied at 2 5

planting. 

Data	Analysis
All data were analyzed using SAS procedure, and Standard Error 
was used to separate the treatment means. Pearson's 
correlation coef�icient between grain yield and the other traits 
was also computed using PROC CORR of SAS [12].

RESULTS
Effects	of	Sources	of	Variation	on	Yield	Components
There was a signi�icant location effect on all the measured traits 
(table 1). The year effect was also signi�icant for measured traits. 
Planting date signi�icantly in�luenced all measured traits except 
for 100-grain weight. The varietal effect was signi�icant for all 
measured traits of cowpeas. Year x Planting date x Variety had a 
signi�icant effect only on grain yield (kg/ha), while Location x 
Planting date x Variety had a signi�icant effect on grain number 

2per m , grain number per pod and grain yield (kg/ha). Planting 
date x Variety effect was signi�icant for measured traits. 
Location x Year x Variety had signi�icant effect on measured 
traits except for 100 grain weight. Year x Variety had signi�icant 
effect on measured traits except for 100 grain weight and grain 
number per pod. Location x Variety effect was signi�icant for 
measured traits. Location x Year x Planting date had signi�icant 

2 effect on grain number per m and grain yield (kg/ha). Year x 
2 

Planting date effect was signi�icant for grain number per m and 
grain yield kg/ha). Location x Planting date had signi�icant effect 

2on grain number per m , grain number per pod and grain yield 
(kg/ha). Location x Year effect was signi�icant for measured 
traits.

Table	1:	Effects	of	Multifactorial	Sources	on	Yield	Components	
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Effects	of	Planting	Dates	on	Number	of	Pods	and	Seeds
In the Abuja location, the highest number of pods was recorded at PD3 (third 
planting date) in 2019 (124 pods); and PD2 in 2020 and 2021 (123.6 pods). 
Pod production was affected by a variety of in�luences and UAM15-1046-6-1 
produced the highest number of pods (119.3 – 136.4 pods) in the three 
seasons (table 2). Planting dates and varieties also affected seed production. 
The number of seeds was highest at PD1 in 2019 (691.seeds) as well as PD3 in 
2020 (1013.2 seeds) and 2021 (858.8 seeds). Top seed-producing varieties 
were: UAM15-1055-6 which produced 803 seeds in 2019; IT99K-573-1-1 
(952 seeds in 2020) and IT99K-573-2-1 (945 seeds in 2021).
In the Makurdi location, the highest number of pods was recorded at PD1 (�irst 
planting date) in 2019 (114 pods); PD2 in 2020 (114 pods), and 2021 (138 
pods). Pod production was affected by variety in�luences in which IT99K-573-
1-1 produced the highest number of pods (116-124 pods) in the �irst and 
second seasons while IT99K-573-2-1 was the highest in 2021 with 123 pods 
(table 3). Planting dates and varieties also affected seed production. Number 
of seeds was highest at PD1 in the three seasons (743 – 781.seeds). Seed 
production was in�luenced by variety and season. Top seed-producing 
varieties were season-dependent: UAM09-1051-1 (820 seeds in 2019), 
UAM09-1055-6 (837 seeds in 2020), and IT99K-573-1-1 (820 seeds in 2021)
In the Zaria location, the highest number of pods was recorded at PD1 (�irst 
planting date) in the three seasons (104-128 pods). Pod production was 
affected by a variety of in�luences in which IT99K-573-2-1 produced the 
highest number of pods (97-98 pods) in the �irst two seasons while IT89KD-
288 was the highest in 2018 with 128 pods (table 4). Planting dates and 
varieties also affected seed production. Number of seeds was highest at PD1 in 
the �irst two seasons (834 – 837 seeds) and PD3 in the 2021 season (136 
seeds). Seed production reduced drastically in the 2021 season. Top seed-
producing varieties were: IT99K-573-2-1 (733 seeds in 2019), IT99K-573-2-1 
(672 seeds in 2020), and IT89KD-288 (128 seeds in 2021).

Effects	of	Planting	Dates	on	100	Seed	Weight
In the Abuja location, varieties planted at PD4 (fourth planting date) had the 
highest 100-grain weight in 2019 (18.2g) and 2020 (17g) whereas all planting 
dates recorded insigni�icant weight grain differences. IT99K-573-1-1 and 
IT99K-573-2-1 varieties had the highest grain weight in the three seasons 
(table 5). In the Makurdi location, varieties planted at PD4 (fourth planting 
date) had the highest 100-grain weight in the three planting seasons. IT99K-
573-1-1 variety had the highest grain weight in the three seasons while 
UAM09-1055-6 had the lowest (table 6). In the Zaria location, varieties 
planted at PD4 (fourth planting date) had the highest 100-grain weight in 
2019 (21.5g) as well as PD1 in 2020 (20.2g) and 2021 (20.9g). The highest 
grain weight was recorded in UAM09-1055-6 in 2019 (24.3g) while all 
varieties except IT89KD-288 produced heavy grains in the subsequent 
seasons (table 7).

Effects	of	Planting	Dates	on	Grain	Yield
In the Abuja location, crops at PD2 (second planting date) produced the 
highest grain yield (1473kg/ha) in the 2019 season. In the subsequent 
seasons, crops at PD3 produced the highest grain yield in 2020 (1663kg/ha) 
and 2021 (1609 kg/ha). The yield also had a variety effect in which IT99K-573-
1-1 was the topmost yielding variety in two consecutive seasons producing 
1529 kg/ha in 2019 and 15521kg/ha in 2020 while UAM09-1051-1 had the 
highest grain yield in the 2021 season with 1489 kg/ha followed by IT99K-
573-1-1 that yielded 1481 kg/ha grain (table 8). In the Makurdi location, crops 
in PD1 (�irst planting date) produced the highest grain yield (1302 kg/ha) in 
the 2019 season. In the subsequent seasons, crops at PD3 produced the 
highest grain yield in 2020 (1449kg/ha) and 2021 (1603 kg/ha). Yield also 
had a variety of effects. The �irst ranked varieties in grain yield were IT99K-
573-1-1 in 2019 (1578 kg/ka); IT99K-573-1-1 and UAM09-1051-1 in 2020 
(1427 kg/ha) as well as UAM09-1051-1 (1469 kg/ha) and IT99K-573-2-1 
(1468 kg/ha) in 2021 (table 9). In the Zaria location, crops planted in PD1 
(�irst planting date) produced the highest grain yield in the three seasons 
(1451-1526 kg/ha). Yield also had a variety of effects. 

IT99K-573-1-1 produced the highest yield in 2019 
(1277 kg/ha) whereas UAM09-1055-6 produced 
the highest yield in 2020 with 1272 kg/ha. In the 
2021 season, the duo of IT99K-573-1-1 and IT99K-
573-2-1 were the best in grain yield (1208 kg/ha) as 
given in Table 10.
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However, in a planting date study in okra yield of 
okra was signi�icantly in�luenced by dates of 
planting, with the �irst sowing date producing 
the tallest plant when three planting dates were 
considered [17]. The variety, IT89KD-288 
signi�icantly produced higher grain and fodder 

thyield during the early season plantings (15  and 
nd22  August), particularly in the Abuja location 

while considerable reduction were observed for 
yield and yield components traits in the late 

t h t hp la n t in g  sea son s  (29  Au g u st  a n d 5  
September) making it a variety that adapts 
narrow to early season planting. This agrees 
with another �inding [18] who reported that late 
planting of Congo jute contributed in the 
production of shorter plants and lower yields of 
dry �iber.
The differential responses of cowpea with 
respect to number of seeds per pod is in 
agreement with [19], who reported that there is 
often a signi�icant variation in the number of 
seeds per pod following the inability of some 
cowpea plants to develop and produce mature 
pods. He further showed that the response of the 
number of seeds per pod to effect of sowing date 
was not consistent with yield. The results differ 
from those of [20] where seed number as an 
important yield component is greatly associated 
with yield. In the same vein [15], higher grain 
yield was observed for the best performing 
variety during the late planting season in 
Uganda as compared to early planting season, 
and this was attributed to the different 
prevailing weather conditions in the two 
seasons. The �irst season was characterized with 
heavy rains which supported too much 
vegetative growth, fewer pods, and thus lower 
grain yields.
Results from the current study indicated that 
yield and yield components of cowpeas were 

th nd,best obtained in early planting dates (15 , 22  
thand 29  August) but decreased in late planting 

thdates (5  September), especially in Makurdi and 
Zaria locations. 
Yield and yield components traits recorded 
signi�icant reductions especially when variety 
IT89KD-288 which is a late maturing variety 

th was planted on 5 September in Abuja and Zaria 
locations across the study years. This is basically 
attributed to moisture de�iciency prevalent 
during the crop reproductive stage and pod-
�illing period of the crops. This observation is in 
agreement with that of [21] who reported that 
decreasing moisture availability during seed 
development stages of plant reduces dry matter 
accumulation. This observation also agrees with 
the �indings of [22] who reported that, planting 
soybean at the early season produced higher 
seed yield signi�icant better than late planting. 
Similar results [23,24] were obtained on 
cowpeas, with yield differences attributed to 
high amount of solar radiation, increased leaf 
area index and appreciably lower insect pest 
population in the early planting season. 

DISCUSSION
Presently in this study, cowpea varieties 
revealed variat ions in  yield  and yield 
components as affected by planting dates. This 
is therefore an indication that the various 
cowpea varieties studied were sensitive to the 
environment. Suggestive of the fact that most 
varieties had the capacity to yield well 
depending on the planting date. The differences 
observed in yield patterns among varieties 
across experimental locations as observed in 
this study are as expected, and validates the 
need to evaluate crop species with distinct biotic 
and abiotic potentials in different environments 
[13]. Variation in grain yield of cowpea varieties 
indicates that planting date, variety, and the 
various interactions had a signi�icant in�luence 
on seed yield. Cowpea seeds planted on 29th 
August (PD3) recorded the highest average seed 
yield in all the study years in Abuja (See Table 8). 
The same trend was observed in Makurdi, in 
2020 and 2021 while in the Zaria location; 

thplanting date 1 (August 15 ) gave the highest 
grain yield across the three years of the study. It 

ththerefore means the 29  August planting favors 
the cowpea production in both Abuja and 
Makurdi which are in the Southern part of the 
Guinea Savanna while the northern part (Zaria) 

thwas favored by the 15  August. Observable 
signi�icant difference exist in the average seed 
yield that were produced among the 4 levels of 
plantings across years. Signi�icant differences in 
seed yield among varieties were also observed. 
For example, in 2019, IT99K-573-1-1 gave the 

thhighest seed yield when planted on 15  August 
while UAM09-1055-6 had the lowest (1059.5 
kg/ha ha−1) at the same time. In 2020, IT99K-
573-1-1 had the highest seed yield (1551.3 

thkg/ha ha−1) on 29  August while IT89KD-288 
ndhad the lowest (1125.8 kg/ha ha−1) on 22  

August whereas in 2021 IT99K-573-1-2 had the 
thhighest seed yield of 1489.1 kg/ha ha−1 at 29  
thAugust while IT89KD-288 had the lowest at 5  

September. The observation above therefore 
appears that the cowpea varieties planted 

th thbetween 15 and 29  August at all locations 
re c e ive d  s u f � i c i e n t  b u t  n o t  exc e s s ive 
precipitation for growth allowing for adequate 
maturation and uniform drying of pods and 
seeds into the beginning of the dry season. This 
provides an opportunity for thorough drying 
and eventual reduction in pest and pathogenic 
incidence. A similar study carried out in Kano, 
Nigeria, reported that planting cowpeas in the 
last week of August appeared to give the best 
results [14]. Another author [15] also reported 
low yields of cowpeas planted early in the 
season in Uganda, with heavy rains favoring 
excessive vegetative growth of crop, few pods, 
and reduced grain yields). When planting is 
done too early and the soil temperature is cooler 

0than 19 C, damage caused by excessive cold can 
result in incomplete and slow emergence [16].
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This result corroborates the above �indings except for yield 
differences between the three seasons that could also be 
attributed to rainfall variations since the crop reproductive 
phase was longer in the early planting dates than at the late 
planting due to inadequate water. This opinion was supported 
[25] noting that in early sowing, cowpeas were enabled to 
escape unfavorably hot temperatures prevalent during the 
�lowering stages when the crop was sensitive to heat and the 
crop would attain maturity before the cessation of rains. 
The extended duration of pod �illing observed in the early 
season could be responsible for the signi�icant higher grain yield 

thof planting date 1 (15  August) observed in Makurdi in 2019 and 
Zaria across years of study. It also implies that early �lowering of 
cowpea varieties can play signi�icant role to help plants escape 
drought in some locations and years, ultimately resulting in high 
yields. Similar �inding [26] reported that extended duration of 
growth periods leads to higher photosynthetic activities and 
better crop performance. Another study [27], reported that 
yield advantage of early over late maturing varieties of soybean 
was not in�luenced by planting date. Nevertheless, delay in 
planting of early maturing varieties greatly delayed maturity, 
eliminating the potential bene�it of early harvest of the early 
planted and early maturing varieties [28]. Early sowing can 
provide the advantage of increased grain yields of cowpea by 
enabling the crop to escape hot weather conditions which can 
hamper reproductive development [29]. Alternatively, planting 
too late could cause losses due to limited time for the pod 
formation. This could affect crude protein content, leading to a 
loss in quality and quantity of grain yield and ultimately loss of 
germplasm. Where the minimum temperature favors 
germination, cowpeas can be planted in the early season if the 
objective is for green pastures, green manure or silage [30].

CONCLUSION	
Planting date and its interaction with many sources of variation 
(Year, Variety, Location) had a signi�icant effect on all yield traits. 

rd thThe 3  planting date (29  August) produced the highest seed 
yield for all the varieties except IT89KD-288, which recorded 

nd ndthe highest seed yield at the 2  planting date (22  August). 
thContrarily, in Makurdi and Zaria, the �irst planting date (15  

August) produced the highest seed yield for all the varieties, 
except for IT99K-573-1-1 and IT89KD-288, which recorded the 

nd rdhighest seed yield at the 2 and 3  planting dates, respectively. It 
is therefore important that farmers are adequately informed 
about accurate weather predictions before the beginning of 
planting season to guide them appropriately on suitable time to 
plant and obtain optimal yield in cowpea production to boost 
food security.
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