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ABSTRACT 

 
This study explored the effect of irrigation water management alternatives on the performance of cowpea 

during the dry season of 2015/2016 at Zugachi irrigation site, Gabasawa, Kano State Nigeria). The trial 

involved three furrow irrigation methods (Fixed, alternate and every-other-furrow irrigation methods), four 
mulching (grasses, wood shaving, polythene and Bare soil (control)) replicated 3 times. The combinations of 

these factors had translated into 36 treatments, and were laid out in a Randomised Complete Block Deign 
(RCBD) arrangement. Both the growth and yield parameters of cowpea were influenced by furrow irrigation 

methods and mulching. The longest numbers of days to 50% germination (5 days) was observed in plots 

irrigated using the every-other-furrow irrigation method;  and the Fixed furrow irrigation method resulted into 
the least duration (3.92 days) to attain 50% germination. The duration to 50% germination, flowering and 

maturity were highest on bare soils. The values of all growth parameters were highest in plots irrigated using 

Alternate furrow irrigation method, followed by fixed furrow irrigation method; and the use of every-other-
furrow irrigation method translated into the least values of the growth parameters. The use of fixed furrow 

irrigation produced highest yield (1217.83 kg/ha) relative to the least yield of 927.42 kg/ha that was observed 
from every-other-furrow irrigation method. The Polyethylene mulching produced the highest cowpea yield 

(1168.11 kg/ha), while the least yield came from the Bare (Unmulched) plots. There was also a significant 

increase in number of pod per plant, pod length, weight of pod per plant and yield of cowpea in all mulched 
plots relative to control plots. The findings advocated for the need for adopting either the fixed or the alternate 

furrow irrigation method to benefit from their resource-saving characteristics while boosting and sustaining 
irrigated farming profits. Mulching, and especially the Polyethylene and grass mulching remarkably perked up 

the growth, yield and yield quality of cowpea. 

 

1. INTRODUCTION 

 
Irrigation has continued to maintain a strategic 

position in addressing challenges of food 

production globally through ensuring optimum soil 

condition for crop growth. Thus, when properly 

designed irrigation permits crop production even in 

arid regions that are usually characterized by 

weather conditions that are adverse to crop growth.   

Furrow irrigation had continued to gain recognition 

among farmers due to its low energy and 

investment needs; it is thus one of the most 

commonly practiced surface irrigation methods 

globally (Creviosier et al. 2008). In Nigeria, about 

60 % of irrigated lands are accomplished via 

furrow irrigation method (Dibal et al. 2014). The 

different furrow irrigation methods commonly 

practiced include fixed furrow irrigation (FFI), 

every-other-furrow irrigation (EOFI), and alternate 

furrow irrigation (AFI) among others (Alan et al., 
1991; Bjorneberg et al., 1999; Horst et al., 2005). 

Furrow irrigation is especially promising in water 

conservation, particularly in areas with competing 

water demands for agriculture, industries, and 

urban uses.  Furrow irrigation limits the total area 

to be irrigated, thus, it has advantages of 

minimizing water application, irrigation costs and 

chemical leaching, and improving crop yields over 

other surface methods of irrigation (Ampas and 

Baltas, 2009).  

The northern region of Nigeria is widely known for 

its aridity where water scarcity is one of the major 
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challenges due to existing natural and manmade 

desert-like conditions.  Identifying and 

understanding such challenges remains one of the 

paramount necessities needed to shape out 

strategies that will yield  appropriate measures and 

practices to provide means of coping with these 

water scarcity problems (Pereira and Trout, 1999).  

In the arid regions, among which the northern is 

Nigerian region is inclusive; the measures should 

ultimately integrate irrigation water-saving 

practices.  

 

A typical farmer in northern Nigeria traditionally 

practices uncontrolled flood irrigation system 

where crops are watered without consideration to 

the crop evaporative demand. This often results in 

over- or under-irrigation scenarios, with attendant 

water losses through runoff, deep percolation and 

uneven distribution of soil moisture in the field, 

with consequential effects of economic loss 

through depression in crop yields. Thus, solving 

the problems of water scarcity in such areas 

apparently would include several issues in water 

management techniques at various temporal and 

spatial scales through improved farm irrigation 

performance.  

 

The productivity of agricultural soils declines due 

to erosion, runoff, and loss of organic matter (OM), 

this has stimulated interest in OM amendments 

including municipal organic waste, sewage sludge, 

agricultural waste, animal manure, and industrial 

byproducts (Hollydawn et al.,2011).  

Mulching is one of the customary practiced soil 

management and conservation modus operandi in 

amending soil OM and crop production. It 

generally combats soil degradative processes and 

enhances the soil environment (Hollydawn et al., 
2011) and ultimately improves plant growth, yield 

and yield quality. Kumar and Lal (2012) classified 

mulch into organic and inorganic mulches. Organic 

mulches are those derived from plant and animal 

materials with an advantage of bio-degradation; 

while inorganic mulch includes plastic materials, 

normally including poly vinyl chloride and films. 

In Nigeria, a wide range of crops (food and fiber) 

are cultivated, mostly dependent on rainfall.  Crop 

production thus has been an uphill task in the 

northern drier part of Nigeria, and food production 

on the whole has not kept pace with Nigeria's 

population increase (NEST, 2004). Irrigation thus 

becomes a necessary means of sustaining lives.  

Developing a water-saving, environmentally 

friendly, and crop-yield improving irrigation 

method is thus a very important subject.  

The use of furrow irrigation in crop growth, and 

mulching in soil modification have been in 

existence; however, in northern Nigeria, the furrow 

irrigation method and mulching that optimally 

support crop growth has not adequately been 

analyzed. This study was thus initiated to evaluate 

the performance of furrow irrigation methods and 

different mulch materials on the growth and yield 

of cowpea in the northern semi-arid region of 

Nigeria. The study specifically: established the 

influence of furrow irrigation methods on the 

growth and yield of cowpea and weighed up the 

effects of applying different mulch materials in 

irrigated field on the growth and yield of cowpea.  

 

2. MATERIALS AND METHODS 

 
 

2.1 Description of the Experimental Site 

The experiments were conducted during the dry 

irrigation farming season of 2015/2016 at Zugachi 

irrigation site, Gabasawa Local Government area, 

Kano State (12
o
01’7.13”N, 8

o
53’23.64”E and 396m 

above mean sea level). No rainfall was recorded 

during the study period. The climate of the 

environment is semi arid and is characterised by 

distinct wet and dry seasons. Some physical and 
chemical characteristics of the soils in the study 

area are presented in Table 1. 

2.2 Methods 

2.2.1 Experimental Treatment 
The study was a factorial experiment involving 

furrow irrigation methods and mulching at three 

and four levels respectively. The furrow irrigation 

methods were fixed, alternate, and every-other 

furrow irrigation methods, while the mulches used 

were grasses, wood shaving, polyethylene and bare 

soil (control) (Table 2).  
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Table 1: Some physical and chemical characteristics of the soils in the study area 

 

Soil Property Result 

Texture Loamy sand 

pH 6.86 

Bulk Density (g/cm3) 1.70 

Electrical conductivity (ds/m) 0.67 

Cation exchange capacity (Cmol/kg) 3.57 

Ca (Cmol/kg) 2.46 

Mg (Cmol/kg) 0.56 

Na (Cmol/kg) 0.83 

K (Cmol/kg) 0.13 

N (%) 0.082 

 

 
Table 2: Description of the experimental treatments 

 

Replication 1 Replication 2 Replication 3 

EOFI, G FFI, G EOFI, W 

FFI, B FFI, P EOFI, B 

AFI, P FFI, W EOFI, P 

FFI,W EOFI, G AFI,B 

FFI, G EOFI, P AFI, W 

AFI, B FFI,B AFI,P 

EOFI, P AFI, P FFI,B 

AFI, G EOFI, B EOFI, G 

EOFI, W AFI, W FFI,G 

AFI, W EOFI, W FFI, P 

FFI, P AFI, G AFI,G 

EOFI, B AFI,B FFI,W 

 

KEY: FFI = Fixed furrow irrigation method, EOFI = Every-other-furrow irrigation method, AFI = Alternate 

furrow irrigation method. G = Grass mulch, P = polyethylene mulch, W = wood shaving mulch and B = Bare 

soil (Control) 

 

These experimental factors were combined and 

replicated three times to form a total of 36 

treatments that were laid in a Randomised 

Complete Block Deign (RCBD) arrangement. Each 

plot consisted of 2 ridges that were 20m long and 

spaced 0.75 m wide to form a plot size 30 m
2
. A 

plot was separated from the other by a ridge, while 

neighbouring replicates were separated by two 

ridges. A total farm size of 1,560 m
2 
(0.156 ha) was 

used to accomplish the study.  

 

Land preparation: The experimental site was 

properly harrowed with help of a tractor using a 

harrow implement to obtain the desired tilth. 

Furrows were created using a mouldboard ridger. 

Plots and replications were marked out and 
labelled according to treatments positioning in the 

experimental layout. 

Mulch application: The grass and wood shaving 

mulch materials were applied uniformly in the 

furrows at 6t/ha (Ogban et al., 2008). A colourless 

0.04mm-thick Polyethylene perforated at 20 cm 

apart was used as the polyethylene mulch (Abu-

Gharbieh et al., 1990). All mulch materials were 

applied two days before crop planting. 

 

Sowing: Viably certified cowpea seeds were 

obtained from the Kano Agricultural Supply 

Company (KASCO) headquarters, Kano. The plots 

were flood-irrigated daily for 3 days and allowed to 

drain to field capacity before sowing commenced.  

Three (3) seeds were sown per hole at a depth 

between 5-7cm, spaced 0.75m apart (Malami and 

Sama’ila, 2012). The intra-row spacing was 1m. 
All sowing activities were completed between 3

rd
 

and 4
th
 November, 2015. 
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Irrigation: All the plots were furrow-irrigated at 

5-days interval in accordance with the 

recommendation of Adekalu (2006) taking into 

cognizance the soil type and the climate of the 

study area. The average depth of water applied, D 

(mm), was computed using Equation (1) and the 

average outflow depth at the tail end of the furrow, 

Vout (mm), was calculated using Equation (2) 

(Horst et al., 2005): 

 

sL

tq
D coav






60
   (1) 

sL

tq
V outout

out





60
   (2) 

Where: qav is the average furrow inflow rate (l/s) 

during irrigation events, tco the cut-off time or 

duration of the inflow (min), and s, is the spacing 

between furrows (m), qout is the average discharge 

rate at the tail end of the furrow (l/s), and L is the 

furrow length (m). 

 

The average furrow inflow rate used was 1.5 l/s as 

recommended by (Dibal et al., 2014). The duration 

of the inflow was estimated using a stopwatch, and 

the one-quarter cut-off timing was used during the 

irrigation processes (Savva and Frenken, 2002). 

Both the inflow and outflow rates were monitored 

using a 10-cm cut-throat flumes installed some 3 m 

before the entry and exit of the furrows.   

Data collections: Ten cowpea plants were tagged  

from each plot randomly for recording ancillary 

observations at 2, 4, 6, and 8 weeks after sowing 

(WAS) for each of the growth and yield 

parameters. 

 

2.2.2 Determination of growth parameters 

Days to 50% Germination: The number of days 

to 50% germination was determined by visual 

counting till when 50% of the plants have 

germinated in each plot. 

Plant length (m): Plant length was measured 

during vegetative growth on the 10 plants 

randomly tagged using a specially constructed 2.5-

m wooden ruler, from the base of the main plant 

stem to the tip of the longest branch at 2, 4, 6, and 

8 weeks after sowing and the average determined. 
Leaf area (m

2
): Plants leaf lengths and their 

widths were measured using a 30-cm ruler. The 

leaf areas were determined using equation (3) and 

the results were multiplied by a correction factor of 

2.88  (Edje and Ossom, 2009). 

 

Tll WLA      (3) 

 

Where: Al = Leaf area, Ll = leaf length, and WT = 

width of terminal leaflet. 

 
Leaf area index: Leaf area index was calculated 

using equation (4) (Edje and Ossom, 2009). 

 

A

l

L

A
LAI      (4) 

 

Where: LAI =Leaf area index, Al = leaf area, and 

LA = land area covered by the leaves  

 

Relative growth rate: Relative growth rate (RGR) 

(g g-
1
 wk-

1
) was calculated using Equation (5) (Ali, 

2010)  
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2 1loglog
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WW
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  (5)

 

 

Where: W1 and W2 were the plants’ dry weights at 

times t1 and t2 (in minutes), respectively; W1 and 

W2 were obtained by gravimetric oven drying 

method at 76
o
C (Southorn, 1997). 

 

Days to 50% flowering and Physiological 

maturity: The number of days to 50% flowering 

was determined by visual counting till when 50% 

of the plants have started flowering at least one in 

each plot. The number of days to physiological 

maturity was determined by visual counting till 

when at least 50 % of the pods started turning 

yellow. 

 

2.2.3 Determination of yield parameters 

Pod lengths (cm): Pod lengths were measured 

using a 30-cm ruler from the 10 randomly tagged 

plants from the basal node of the pods to their tip, 

and their averages worked out. 

Number of pod per plant: The number of pods 

per plant from the 10 randomly tagged plants was 

obtained by physical counting and average 

recorded. 

Weight of pod per plant (g): The pods obtained 

from the 10 randomly sampled plants were 
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weighed in laboratory using electronic weighing 

balance, and the averages were worked out 

Yield (Kg/ha): The harvested crops in each plot 

were weighed in laboratory on an electronic 

weighing balance and the value obtained converted 

to kilogramme per hectare basis. The cowpea pods 

were harvested from the tagged plants in each plot 

by hand-picking when they had matured and dried.  

2.2.4 Statistical Analysis 

All growth and yield data collected were subjected 

to statistical Analysis of Variance (ANOVA) as 

described by Gomez and Gomez (1984). 

Differences among the treatment means and their 

interactions were separated using the Duncan’s 

multiple Range Test (DMRT).  

 
 

3. RESULTS AND DISCUSSION 
 

3.1 Influence of furrow irrigation methods and 

mulching on the growth parameters of cowpea 

The influence of furrow irrigation methods and 

different mulch applications on growth parameters 

of cowpea is presented in Table 3.  It was observed 

that furrow irrigation methods had significantly 

(P>0.05) influenced the germination of cowpea. 

The shortest duration for germination was observed 

from the FFI while the longest occurred in EOFI. 

The duration of germination that resulted from AFI 

was statistically similar to that of FFI method. 

Similar trend was observed in the Days to 50% 

flowering and maturity, where EOFI had delayed 

crop maturity by 3 % relative to the FFI method. 

Although the delay caused by EOFI method is less 

than a week, but it is statistically significant, and 

thus it implies that EOFI did not favour the growth 

of cowpea in this ecological environment. 

The grass mulching and bare soil (Control) 

extended the germination periods which were 

significantly different from germinations that 

resulted from both polyethylene and wood 

shavings mulches. This implies that both the 

polyethylene and wood shavings mulches created a 

relatively timely crop germination conditions than 

the grass mulch and the bare soil. This results 

concord with the report of Junge et al. (2008) that 

wood shaving mulch had favored the germination 

and growth of cowpea on an Ultisol in Nigeria. 

The relative growth rate (RGR) was significantly 

(P > 0.05) influenced by furrow irrigation methods 

in which FFI method produced the highest RGR 

(0.335) of cowpea and it was followed closely by 

AFI method with RGR (0.330) that was 

statistically at par with the FFI method (Table 3). 

The RGR that emerged due to EOFI method was 

poor. Ahmad and Kumar (2015) observed similar 

RGR among legumes due to different furrow 

irrigation methods. Although mulching did not 

significantly influenced RGR, a closer perusal 

shows that polyethylene mulching outperformed 

the other mulches studied.  

 
Table 3: Influence of furrow irrigation methods and mulching on some growth parameters of cowpea 

 

 

Days to 50% 
Germination (DAS) RGR 

Days to 50% Flowering 
(DAS) 

Days to 50% 
 Maturity  (DAS) 

Furrow 

Irrigation 

Methods          

FFI 3.92b 0.335a 43.83b 63.33c 

AFI 4.0b 0.330ab 44.33b 63.83b 

EOFI 4.5a 0.308b 46.75a 65.17a 

SE ± 0.014 0.0026 0.055 0.061 

Mulching          

P 3.89b 0.339a 44.67b 63.89b 

G 4.33a 0.326a 44.67b 63.11c 

W 4.0b 0.309a 44.56b 63.44bc 

B 4.33a 0.323a 46.00a 64.67a 

SE ± 0.0185 0.0034 0.073 0.081 
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Note: All means within a column followed by same letters are not different at the 5% level of significance; 

DAS = Days after sowing 

 

The furrow irrigation methods significantly (P > 

0.05) influenced cowpea plant length during the 

vegetative growth period (Figure 1a), the plant 

lengths were almost at the same level two weeks 

after sowing and increased linearly at 4, 6 and 8 

weeks after sowing. Fix furrow irrigation gave 

longest plant length (93.39 cm) throughout the 

period of observation, followed by alternate furrow 

(86.54 cm) while every-other-furrow had the least 

values (79.76 cm). This is in agreement with 

findings of Shaozhong et al. (2000) which reported 

that the plant height of maize under FFI was 

highest (253cm), followed closely with that of AFI 

(252cm) while that of EOF was least (242cm). 

 

Similarly, mulch treatments had influenced cowpea 

length significantly as shown in Figure 1b, with all 

the treatments having the same length at 2 weeks 

after sowing but increased almost linearly at 4, 6 

and 8 weeks after sowing. Wood shavings mulch 

shows higher value of cowpea plant lengths (95.14 

cm) throughout the observation period, while 

cowpea plant lengths that came as a result of 

applying grass mulches was are not significantly 

different from those obtained in the bare plots. This 

result is similar to the findings of Sinkevičienė et 

al. (2009) and Kwambe et al. (2015) that revealed 

that plants treated with grass mulch attained better 

vegetative progress.This implies that irrigating 

cowpea using FFI method on a bare field could be 

a risky endeavor.    

 
Figure 1a: Influence of furrow irrigation                   Figure 1b: Influence of 

methods on length of cowpea                                   mulch applications on length of cowpea 

 

The influence of furrow irrigation methods and 

mulching on number of leaves per plant is 

presented in Table 4.  The number of leaves per 

plant (NLPP) was influenced by both furrow 

irrigation methods and mulching. The least NLPP 

(253.18) was observed in plots watered using EOFI 

method, while the FFI method yielded the highest 

(272.21) NLPP, and this was closely followed by 

alternate furrow irrigation method with 257.1 

NLPP. 

Growing cowpea on a bare soil resulted into the 

least (241.11) value of NLPP.  Kwambe et al. 

(2015) similarly observed significant increase in 

the number of leaves of green beans grown in 

mulched plots relative to those in unmulched plots. 

The EOFI method that resulted into lowest (1.018) 

leave area index (LAI) was significantly different 

from that of FFI and AFI methods (Table 5). In all 

the observations, wood shavings mulch brought the 

highest leave area index, followed by polyethylene 

mulch, grass mulch and the bare soil in that order 

(except for 2 weeks after sowing). All the mulch 

treatments significantly influenced the leave area 

index. These findings are in agreement with those 

of Carmichael et al. (2012) who reported that 

organic and inorganic mulches increased LAI of 

radish. Similar observations were also made by 

Hudu et al. (2005) and Dalorima et al. (2014) on 

the growth conditions of tomatoes and okra 

respectively as compared to plants grown on bare 

(control) soil. Mulching thus supports the growth 
of cowpea substantially. 
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Table 4: Influence of furrow irrigation methods and mulching on the number of leaves per plantof cowpea 

 

 

 2 WAS 4 WAS 6 WAS 8 WAS 

Furrow 

irrigation 

methods  Number of leaves per plant 

FFI 27.56a 120.19a 214.48a 272.21a 

AFI 26.57a 114.68b 198.86b 257.16b 

EOFI 22.95b 99.93c 180.81c 253.18b 

SE ± 0.17 0.452 0.495 0.915 

Mulching 

 

      

P 27.21ab 116.06a 201.9b 263.53b 

G 25.38b 113.92a 202.69b 261.00b 

W 28.44a 115.80a 216.09a 277.74a 

B 21.73c 100.63b 171.54c 241.11c 

SE ± 0.227 0.602 0.661 1.22 

Note: All means within a column followed by same letters are not different at the 5% level of significance 

 
Table 5: Influence of furrow Irrigation methods and mulching on cowpea plant leaf area index of cowpea 

 

 

 2 WAS  4 WAS  6 WAS 8 WAS 

Furrow 

Irrigation 

Methods         

FF 0.383a 0.622a 1.141a 1.474a 

AF 0.386a 0.628a 1.116a 1.473a 

EOF 0.232b 0.384b 0.717b 1.018b 

SE ± 0.0023 0.0032 0.0049 0.0860 

          

Mulching         

P 0.363b 0.596b 1.06b 1.40b 

G 0.301c 0.520c 0.95c 1.25c 

W 0.435a 0.650a 1.24a 1.61a 

B 0.236b 0.414d 0.72d 1.03d 

SE ± 0.0031 0.0043 0.0061 0.0110 

Note: All means within a column followed by same letters are not different at the 5% level of significance. 

 

3.2 Yield and yield parameters 
Numbers of pod per plant (NPPP): The result of 

the influence of furrow irrigation methods and 

mulching is presented in Table 6.  The Table shows 

that all the furrow irrigation methods significantly 

(P = 0.05) influenced the NPPP. The FFI method 
that gave the highest number of pods per plant 

(23.14), was followed by the AFI (21.96). The 

EOFI method brought the least mean value of 

NPPP (19.54), and it was significantly 

outperformed by the two other furrow irrigation 

methods. This was equivalent to 5.4 and 

approximately 20% decrease of NPPP compared to 

the values that resulted from the use of AFI and 
EOFI methods respectively. 
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On the other hand, highest value of mean NPPP 

(22.96) was obtained from the influence of grass 

mulching; this is followed closely by wood 

shavings mulches with NPPP value of 22.74. The 

mean NPPP that resulted from grass mulching 

(22.96) was statistically at par with those obtained 

wood shaving mulches. The results of Grass and 

Wood shaving mulches show significant difference 

from the Bare soil that produced only mean NPPP 

value of 19.73.  This is similar to the findings of 

Polthanee and Wannapat (2010) that showed that 

NPPP of cowpea were relatively higher in grass-

mulch treated fields than the other mulches and the 

Bare soil in Thailand. This observation also agree 

with the report of Hollydawn et al. (2011) that 

observed the occurrence of highest phytomass and 

grain production of cowpea plants grown in grass-

mulched plots in Brazil.  Apparently mulching had 

favorably conditioned the soil suitable for the 

production of cowpea. Similar trend was observed 

on the pod length (PL) and pod weight per plant 

(PWPP) wherein heaviest pods (62.53 g) were 

produced by the influence of FFI method relative 

the mean weights of 62.53 and 59.29 g of pods 

produced in plots irrigated at AFFI and EOFI 

respectively. The Grass and wood shaving mulches 

also yielded heavier pods (61.98g and 61.41g 

respectively) and that was significantly different 

from the mean pod weights obtained in plots 

treated with polyethylene and bare soil (control 

mulch). 

 
Table 6: Influence of furrow Irrigation methods and mulching on yield and yield parameters of cowpea 

 

Treatments 
Number of 

Pods/Plant 

Pod length 

(cm) 

Weight of Pod/Plant 

(g) Yield (kg/ha) 

Furrow 

irrigation 

methods 

  

  

FFI 23.14a 8.89a 62.53a 1217.83a 

AFI 21.96b 8.76a 59.29b 1210.50a 

EOFI 19.54c 8.00b 52.76c 927.42b 

SE ± 0.092 0.029 0.25 2.68 

Mulching 

 
P 20.78b 8.46bc 56.1b 1168.11a 

G 22.96a 8.69ab 61.98a 1114.22b 

W 22.74a 8.83a 61.41a 1116.78b 

B 19.73b 8.19c 53.28b 1075.22c 

SE ± 0.123 0.039 0.33 3.57 

Note: All means within a column followed by same letters are not different at the 5% level of significance. 
 

 

The lowest yield of cowpea (927.42kg/ha) was 

observed in plots irrigated via every-other-furrow 

irrigation method (Table 6). Both the fixed and 

alternate furrow irrigation methods significantly 

influenced the yield of cowpea when compared to 

EOFI with an increase of 24 and 23% respectively. 

This is contrary to findings by Shaozhong et al. 
(2000) who carried out a research on Maize 

production under fix, alternate and every-other-

furrow irrigation methods and found out that the 

yield for AFI was the highest (8414.3kg/ha), 

followed closely with that of EOFI (7754.6kg/ha) 

while that of FFI was 7255.2kg/ha and they 

concluded that using alternate furrow irrigation, 

water was saved mainly by reduced evaporation 

from the soil surface, as in the case of drip 

irrigation. Applying polyethylene mulching 

translated into the highest yield of 1168.11kg/ha, 

followed by wood shavings (1116.78kg/ha), grass 

(1114.22kg/ha) and the control mulch with least 

(1075.22kg/ha) in that order. This result is similar 

to a study done by Masoud and Ghodratolah (2010) 

on corn (Maize) production using fix, alternate and 

every-other-furrow irrigation methods. Their result 

revealed that the highest grain yield value was 

obtained from fix furrow irrigation (10446.8kg/ha), 

followed by every-other-furrow irrigation (9294.3 

kg/ha) and then alternate furrow irrigation (9026 

kg/ha).  But the performance of FFI and AFI were 

not significantly different.  



   

   

 ISSN: 2449 - 0539 
BAYERO JOURNAL OF ENGINEERING AND TECHNOLOGY (BJET) VOL.13 NO.2, AUGUST, 2018 

84 
 

4. CONCLUSIONS 
 

The experiment was premeditated to study the 

influences of Fixed, alternate and every-other-

furrow irrigation methods and polyethylene, grass, 

wood shavings and Bare planting soil mulches on 

growth and yield of cowpea at Zugachi irrigation 

site, Kano, Nigeria. Results obtained indicated that 

both fixed and alternate furrow irrigation 

significantly improved the growth of cowpea 

relative to every-other-furrow irrigation. Similarly, 

fixed and alternate furrow irrigation increased all 

the yield components of cowpea having 

1217.83kg/ha and 1210.50kg/ha respectively when 

compared to every-other-furrow irrigation with 

927.42kg/ha. All the growth parameters improved 

under the influenced of grass and wood shavings 

mulches compared to the control mulch. There is 

also a significant increase in number of pod per 

plant, pod length, weight of pod per plant and yield 

of cowpea in mulched plots relative to the 

unmulched plots. Alternate furrow irrigation 

method with grass mulch is recommended to 

farmers using 5-day irrigation schedule. It is 

apparent from the study that adopting alternate 

furrow irrigation method could considerably be 

wise means of saving water and possibly other 

production resources while maintaining high crop 

yield. 
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