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Field experiment was conducted in 2013 and 2014 cropping seasons at University of Uyo Teaching and 
Research Farm, Uyo South Eastern Nigeria, to assess yield productivity of cassava and economic 
return to management (Nha

-1
) under cover crops as weed suppressant. The experiment was laid out in 

randomized complete block design. The treatments were non-weeded plot, weeded plot, cassava 
intercrops with vegetable cowpea, egusi melon and cucumber. Weed and crop yield data were 
assessed. Results indicated significant with no weeding plot having the highest weed density and 
biomass compared to three times weeding and planting of cowpea as cover crop that had the least 
weed density and biomass. The cassava root yield differs significantly (p<0.05) with weeded plots 
producing highest root tuber yields, 32.25 and 34.25 t/ha in 2013 and 2014 respectively. The results of 
economic returns to management (Nha

-1
) with aid of partial budgeting indicated higher benefit cost ratio 

in cassava intercropped with cover crops as weed suppressants. The use of cucumber as cover crop 
resulted to highest economic returns to management (N3, 780,880) and (N4, 266,610) with benefit cost 
ratio, 28.3 and 29.5 in 2013 and 2014respectively. Three weeding had the economic benefit of N3393500 
and N4, 040,750).The least economic returns to management (N767620 and 851250) with cost benefit 
ratios of 6.9 and 5.8 respectively, was obtained from no weeding treatment. The study suggests that use 
of cover crop as weed suppressant could enhance farmers’ income. 
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Introduction  
 
Cassava (Manhihot esulenta Crantz) is major 
carbohydrate energy food staple, used by rural and urban 
communities in Nigeria. It is worthy to note that cassava 
occupied a strategic position among the cultivated crops 
in Nigeria; its position varies in different agro-ecological 
zones in Nigeria. Nigeria is the world largest producer of 
cassava and its transformation is most advanced in Africa 
(James and Falaye, 2015). Nigeria annual production of 
cassava is estimated at 49 million tonnes (FAO, 2015). It 
gives high yield under optimum conditions and has little 
demand for labour. 

According to Alves (2002) and FAO (2013) cassava is  
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typically perceived to be grown by resource poor small 
farmers. Increased production of cassava is largely a 
consequence of the crop’s low labour input requirements, 
ability to produce good yield on degraded soils, drought 
tolerance and its resistance to pest and diseases make it 
a crop of choice for farmers (Ubalua and Mbanaso, 
2013). 

Realizing the benefits accruable in production of 
cassava in Nigeria, efforts must be put in obtaining good 
production level. With help of breeders, the yield of 
cassava has improved with the adoption of improved 
varieties by farmers. Average yield in farmer field have 
increased from 5 – 10 tonnes per hectares in 1970s to 20 
– 40 tonnes per hectare in 1990s and yield of 60 – 70 
tonnes per hectare have been obtained in experimental 
plots (IITA, 2006). Now the major constraints to cassava  
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production especially in southeastern Nigeria is high cost 
of weeding.  

The Nigeria agricultural and cropping system is still 
dominated by small scale farmers who practice the 
traditional bush fallow system. More than 55% of the 
farms are less than four hectares and farm sizes are 
relatively small in the southern Nigeria, especially in the 
southeast and that weeding alone consumes 
approximately 30 – 50% of total labour budget depending 
on the crop and the level of other available resource 
(Agboola, 2000; Akobundu, 1991). Weed control by small 
scale farmers are usually labour intensive and arable 
crop production in the tropics is usually associated with 
weed growth which include hard-to-eliminate perennial 
and parasitic weeds (Iyagba, 2010). 

According to Chikoye (2000), precise information on 
the total economic impact of weeds on crop production 
has not been properly documented because methods for 
estimating yield losses often differs and do not allow easy 
comparison of results from different regions of Nigeria. 
However, Oerkeet al (1994) indicated that losses due to 
weeds in cassava (48 – 90 %) were substantial. 

In order to reduce potential crop losses cassava 
farmers spent large proportion of resource for weed 
management and the investment made according to 
Chikoye (2000) to minimize weed infestation usually 
exceeds those on other pests combined. Chikoye (2000) 
further stated that in 1997, herbicide sales worldwide 
were twice those of fungicides and insecticides 
combined. Nkakini et al (2006) recorded that farmers in 
Rivers State, Nigeria utilized 43.8 man days/ha for ridging 
and cassava planting, 57.8 man days/ha for mound 
making and yam planting while general weeding used 
40.0 man days/ha and root weeding using 36.7 man 
days/ha. Nkakini et al (2006) further noted that farmers in 
Rivers State spent energy of 317.09 MJ in weeding 
yam/cassava compare to 345.60 MJ per hectare for 
general weeding using manual labour.  

The small scale farmers because of low income status 
prefer to use hand weeding to control weeds in their 
cassava farm. This probably is the oldest method of weed 
control (Iyagba, 2010). In cassava, poor timing of hoe 
weeding resulting from other farm demands on the 
farmers’ time during the first 3 months accounts for most 
of the yield losses associated with weeds in the crop 
(Iyagba, 2010). The recommended hand weeding regime 
for cassava is 3, 8 and 12 weeks after planting (WAP) in 
Nigeria (IITA, 1990; NACWC, 1994). What was 
considered in the recommendation could be for yield not 
returns to management. The use of cover crops as 
biological weed control or suppression of weeds by the 
action of one or more organisms, through natural means 
or by manipulation of weeds, organism, or environments 
is not new in southeastern agro-ecology of Nigeria only 
that actual benefits in terms of income are not known. 
Egusimelon (Colocynthis citrullus), vegetable cowpea 
(akidi) ( Vigna unguiculata (L) Walp sub-specie  

 
 
 
 
sesquipedalis and cumber ( Cucumissativum) grows well 
in the zone. All of these crops commonly see growing in 
intercrop with root and other field crops like maize. They 
role in weed control has not been properly documented. 
This study was carried out in order to determine the yield 
productivity of cassava and economic return to 
management under different cover crop crops as weed 
suppressant. The result of this study will be useful and 
adopted since all the component crops are not new to the 
study area.  
 
 
MATERIALS AND METHOD 
 
Experimental site 
 
The study was carried out in 2013 and 2014 cropping 
seasons at Akwa Ibom State University Teaching Farm 
via Uyo (latitude 5

0
17' and 5

0
27'N, longitude 7

0
27' and 

7
0
58'E and altitude 38.1m above sea level). This 

rainforest zone receives about 2500mm rainfall annually, 
with mean relative humidity of 78% atmospheric 
temperature of 30

0
c and means sunshine hours of 12 

(Peters et al, 1989). 
 
 
Experimental design,treatments and plot size 
 
The experiment was laid out in a randomized complete 
block design, replicated three times. The treatments were 
different locally available cover crops (vegetable cowpea, 
egusi melon and cucumber) with two weeding controls 
(no weeding and weeded 3x). The experimental plot size 
was 34 m x 14 m. Each plot measured 5m x 3m. The 
intra and inter block spacing were 1 and 2 m paths, 
respectively. 
 
 
Agronomic practices 
 
In  both years, planting was done in April using stem 
cuttings with 8 nodes at a spacing of 1m x 1m on the 
crest of the ridges while cowpea and egusi melon were 
planted at 

2
/3 of the ridges at plant population of 20, 000 

plants per hectare. A popular cassava variety 98/TMS 
0505 was used. Compound fertilizer NPK- 15:15:15 was 
applied at two months after planting (MAP) at rate of 
400kg/ha using ring method. Weeding was done with aid 
of weeding hoe at 3, 8 and 14 weeks after planting 
(WAP) in three times weeding treatment while 
supplementary weeding at 14 WAP were done on cover 
crops treatments. 
 
 
Data collection and analysis  
 
The following data were assessed in cassava plots;  
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Table 1. Weed Density in Cassava Plots as Influenced by Cover Crops. 
 

Treatment 
2013 2014 

1MAP 2MAP 3MAP 1MAP 2MAP 3MAP 

No weeding  112.23 212.14
b
 199.19

b
 130.01 144.91

b
 180.01

b
 

Weeded 3x  12.93
a
 26.67

a
 20.21

a
 23.04

a
 15.67

a
 13.13

a
 

Cowpea  22.77
a
 51.89

ab
 31.33

a
 32.98

a
 26.51

a
 22.58

a
 

Melon 22.73
a
 55.11

b
 45.14

a
 42.18

a
 28.98

b
 31.99

a
 

Cucumber  22.71
a
 75.01

b
 69.95

a
 42.79

a
 35.50

a
 41.85

a
 

 

Within each column, means with the same subscript are not significantly difference according Duncan 
(1955) 

 
 
Weed density (m

2
): The population of weeds per plot 

was determined by counting the number of weeds (m
2
) 

with aid of 1m x 1m quadrat thrown two times at random 
in each cassava plot.  Number of weeds appeared in 
each plot was determined by counting. 

 
Dry weed biomass (g/m

2
): The weeds collected were 

packaged in enveloped and oven dried at a constant 
temperature of 75

o
C. The final weight (dry biomass) was 

determined with aid of electronic weighing balance (g). 
The initial and final weighing was done at Soil and Crop 
Science Laboratory of University of Uyo, Uyo Nigeria. 
Data collected were analyzed using analysis of variance. 
Significant means were separated using least significant 
difference (p<0.05). Cost of production and economic 
returns to managements were determined using partial 
budgeting methods. 
 
 
RESULTS 

 
Weed density in cassava plots as influenced by cover 
crop showed significant difference at 1, 2 and 3 MAP in 
both planting seasons (Table 1). Treatment of three times 
weeding had the least number of weeds per plot 
(12.93,26.67 and 20.21) and (23.04, 15.67 and 13.13) at 
1, 2 and 3 MAP in 2013  and 2014 cropping seasons, 
respectively. This was followed with low weed density 
(51.89 and 31.33) and (26.51 and 22.58) at 2 and 3 MAP, 
respectively. 

Weed biomass values presented in Table 2 indicated 
significant differences among the treatments with three 
times weeding having the least dry weed 
biomass(5.93,10.67 and 11.21 g) and (13.04,15.67 
and13.13 g) at 1,2 and 3 MAP, respectively. The highest 
dry weed biomass (75.12, 100.14 and 120.19 g) and 
(88.01, 112.91 and 109.01 g), respectively, was obtained 
from control treatment plot. Treatment of cowpea as 
cover crop had (8.77, 15.89 and 12.33 g) and (22.48, 
26.51 and 19.58 g) dry weed biomass in 2013 and 2014, 
respectively. 

Yield of cassava as influenced by cover crops showed 
significant difference (p<0.05). the weeded plot 3x 
produced highest tuber yield, 32.25 and 34.25 t/ha in 
2009 and 2010 respectively, followed by cassava 

intercrop with vegetable cowpea, 28.71 and 26.75 t/ha, 
cassava intercropped with egusi melon, 26.98 and 26.62 
t/ha and cassava intercrop with cucumber, 26.31 and 
25.39 t/ha respectively. The least storage root yield 11.01 
and 12.23 t/ha was obtained from not weeded plot in 
2013 and 2014 cropping seasons, respectively. The 
weeded plot out-yielded other treatments with 11 – 60 % 
and 22 – 64 % in 2013 and 2014 cropping season, 
respectively.  

The yields of component crops were also shown in 
Table 3. Vegetable cowpea had 8.21 and 9.12 t/ha pulse 
yield, egusi melon seed yield was 5.16 and 5.10 t/ha 
while cucumber fruit yield was 11.31 and 12.18 t/ha in 
2013 and 2014, respectively. 
 

 

Cost of production and economic return to 
management  
 

The cost of production and economic returns to 
management is shown in Table 4. In both years, the 
highest cost of production 218,500.00 and 240,500.00 
was observed under weeded (3x) treatment while the 
least was from non-weeded treatment 129,500.00 and 
177,500.00 in 2013 and 2014 respectively. The use of 
cucumber as suppressant to weed treatment gave 
highest economic return to management, N3780880.00 
and N4266610.00 in 2013 and 2014 cropping seasons, 
respectively. However, the highest benefit-cost ratios 
(28.3 and 29.5) for cassava intercrop with cucumber, 
(27.3 and 26.6) for cassava intercropped with vegetable 
cowpea and (25.7 and 25.00) for cassava intercropped 
with egusi melon compare to weeded plot of 16.53 and 
17.80 benefit-cost ratio in 2013 and 2014, respectively. 
The highest benefit cost ratio recorded in cassava with 
cover crop crops was due to extra cost for weeding and 
additional incomes from sales of cowpea pulse, egusi 
melon seeds and cucumber fruits. The 
cassava/cucumber intercrop showed superior economic 
returns with 10 – 80 % and 5 – 80 % increase in 2013 
and 2014 cropping seasons, respectively.  
 
 
DISCUSSION 
 
The results varied significantly (p<0.05). The result 
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Table 2. Weed Biomass from Cassava Plots as Influenced by Cover Crops. 
 

Treatments 
2013 2014 

1MAP 2MAP 3MAP 1MAP 2MAP 3MAP 

No weeding  75.12
a
 100.14

a
 120.19

a
 88.01

a
 112.91

a
 109.01

a
 

Weeded 3x  5.93
b
 10.67

c
 11.21

b
 13.04

c
 15.67

d
 13.13

e
 

Cowpea  8.77
b
 15.89

b
 12.33

b
 22.48

b
 26.51

c
 19.58

d
 

Melon 8.73
b
 15.11

b
 13.14

b
 22.88

b
 29.98

bc
 23.99

c
 

Cucumber  8.71
b
 15.01

b
 15.95

b
 24.79

b
 35.50

b
 30.85

b
 

 

Within each column, means with the same subscript are not significantly difference according 
Duncan (1955). 

 
Table 3. Yield and different Land Equivalent Ratios (LER) as Influenced by Weed Management Methods  
 

Treatments 

2013 2014 

Yield (t/ha) 
LER 

Yield (t/ha) 
LER 

Cassava Component crops Cassava Component crops 

No weeding  11.01
c
 - - 12.23

c
 - - 

Weeded 3x 32.25
a
 - - 34.25

a
 - - 

Cowpea  28.71
ab

 8.21 1.22 26.75
b
 9.12 1.23 

Melon 26.98
b
 5.16 1.06 26.12

b
 5.10 1.08 

Cucumber  26.31
b
 11.31 1.24 25.39

b
 12.18 1.28 

 
Table 3. Cost of production and economic return to management (Nha

-1
) as influenced by cover crops. 

 

Farm operation  

Treatments 

2013 2014 

No weeding Weeded Cowpea Melon Cucumber No weeding Weeded Cowpea Melon Cucumber 

Production Cost (N/ha)           
Land preparation  48,000 48,000 48,000 48,000 48,000 56,000 56,000 56,000 56,000 56,000 
Fertilizer/application 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 
Planting materials  17,500 17,500 17,500 17,500 17,500 17,500 17,500 17,500 17,500 17,500 
Labour 36,000 125,000 42,000 42,000 45,000 38,000 139,000 45,000 45,000 48,000 
Total cost of production 129,500 218,500 135,500 135,500 138,500 177,500 240,500 146,500 146,500 149,500 
           
Yield (t/ha)           
           

Cassava  8.01 32.25 28.71 26.98 26.31 8.23 34.25 26.75 26.62 25.39 
Component crops  - - 8.21 5.16 11.31 - - 9.12 5.10 12.18 
           
Gross Revenue (GB) 897120 3612000 3691700 3481000 3919380 1028750 4281250 4045990 3812000 4416110 
           
Return to Management  767620 3393500 3556200 3345500 3780880 851250 4040750 3899490 3665500 4266610 
           
Benefit/cost ratio 6.9 16.53 27.3 25.7 28.3 5.8 17.80 26.6 25.0 29.5 
 

Labour includes ( planting and weeding). Yield x unit price of N112,000 per tonne of cassava, N58,00 per tonne of vegetable cowpea, N89,000 per tonne of melon, and 
86,000 per tonne of cucumber in 2013 and N125,000 per tonne of cassava, N77,000 per tonne of vegetable cowpea, 95,000 per tonne of melon and 92,000 per tonne of 
cucumber in 2014 based on prevailing market price at time of harvest.  



 
 
 
 
showed that three times weeded plot performed best in 
all the yield of cassava compared to the yield obtained 
from no weeding. This observation agrees with early 
findings of Onochie (1978) that cassava is due to its slow 
rate of initial growth makes it a poor weed competitor. 
Onochie (1978) further revealed that cassava is one of 
root crop susceptible to sever weed competition at its 
early stage of growth. The ability of intercrops with to 
perform better than non-weeded plot could be due to their 
ability to suppress weeds at early stage in the field. This 
agrees with findings Onochie (1975); Iyagba (2010), who 
reported that weeds which emerge during the first three 
months after planting are known to endanger yields more 
than those appearing later. Onochie (1975) and 
Nedunchezhiyan, Ravindran and Ravi (2013) further 
stated that most damaging effect on yield was weed 
competition with cassava plants during canopy formation 
and early tuberisation (third months after planting) and 
less from the 4

th
 month until harvest.  

The lesser yield of root tuber observed in intercrop 
could be due to inability of the crop to control weeds 
effectively and also competition the crops induced to 
cassava plant while suppressing weeds. This observation 
is consonance with findings of Pam (2002); Ikeh (2010) 
when two or more plant species are grown in close 
proximity as intercropping, there is the tendency for them 
to compete for environmental resources of air and soil. 
The result of LER shows that intercropping cassava with 
vegetable cowpea, egusi melon and cucumber had more 
advantage than planting cassava sole. This in line with 
findings of Ikehet al (2012), that intercropping yam with 
egusi melon had more advantage than sole crop. 
 
 
Conclusion  
 
For Nigeria to maintain her key position in cassava 
production, the ideal and economic weed control and 
management must be identify and adopted. This study 
suggests that it may be more economical to intercrop with 
cover crop crops with one weeding. This could help to 
save time, cost and also increase farmers’ income 
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