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ABSTRACT
A field trial was carried out in the 2006 and 2007 rainy seasons at the Teaching and Research farm of Ibrahim Badamasi

Babangida University, Lapai, Niger State to carry out an economic assessment of some weeding methods in the production of
soybean ( (L.) Merr.) at Lapai in the Southern Guinea savanna zone of Nigeria. Treatments consisted of three weeding
methods (chemical, hoe, and no - weeding) in a randomized complete block design. Paraquat (N,N′-dimethyl-4,4′-bipyridinium
dichloride) was used for the chemical weeding and the hoe-weeding was done two times (at 3 and 5 weeks after sowing (WAS) and
three times (at 3, 5 and 7 WAS). In 2006 and 2007 as well as the combined analysis, hoe weeding three times at 3, 5 and 7 WAS
produced the highest grain yields, and, on the average, the highest net benefit and marginal rate of return. It is recommended that
soybean farmers at Lapai should employ hoe-weeding at 3, 5 and 7 WAS.
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consumption whose yield up to 80% is lost due to weed

competition in many parts of the world (Daugovish et. al.,

2003). Sodangi et al. (2006) also reported a soybean yield

loss of 90% due to weed infestation in the Sudan Savanna

zone of Nigeria. Weeds also cause economic loss in soybean

production from the cost of herbicides and/or cultural

methods of control that must be used. Soybeans are not

strong competitors (Gesimba and Langat, 2005) and

therefore the most critical period of weed competition in

soybean is the early stage of growth (Sodangi et al., 2007).

Sodangi et al. (2007) reported that the critical period of

infestation in Sudan Savanna is 3 to 6 weeks after sowing.

In peasant agriculture, weed control is usually

achieved by hand-pulling, or hoe-weeding. Manual removal

of weeds is the major traditional method of weed control in

the tropics (Akobundu, 1987). This is usually done 2 or 3

times for effective weed control (Akobundu and Poku,

1987). Manual weed removal needs proper timing but many

farmers do not adhere to this. Thus, the benefits from

manual weeding are not fully realized. Apart from the fact

that hoe weeding is very laborious and inappropriate for

large farms, it makes farming unattractive. Ikuenobe et al.

(2005) in their survey found that the use of herbicides,

especially non-selective ones by farmers in Nigeria is fast

gaining acceptability and is on the increase. Paraquat is a

Soybean ( (L.) Merril) is one of the

most important legumes in the world. FAO (2005) reported

that the total land area under soybean in the world was 95.2

million ha and the total production was 212.6 million tones.

In Africa, soybean was grown on an average of 1.16 million

ha with an average production of 1.26 million tones. Nigeria

is the highest producer of soybean inAfrica, with an average

6-year (2000 to 2005) production of 486,000 tons on an area

of 553.26 ha, followed by South Africa with 205.270 tons

from 122, 870 ha and Uganda with 155,500 tons from

139,500 ha. In 2009, Nigerian soybean producers harvested

an estimated 500,000 tones of soybean (Brader, 2010). It has

been estimated that 1.6 million metric tones are needed

annually to satisfy Nigerian domestic and industrial needs

(Mamman, 1990).

Among the legumes, soybean is pre-eminent for its

high protein as well as its high oil content. The protein and

oil content together account for about 60% of dry soybean

by weight: protein at 40% and oil at 20% (Sodangi et al.,

2006). Gesimba and Langat (2005) reported that, among

seed oils, soybeans has had an extra-ordinary growth due to

rising consumption of livestock products and concurrent

rapid growth in meal demand; as well as the fact that it is a

cheap source of proteins especially in developing nations.

Soybean is an important food crop for human
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The economic assessment was based on the grain

yield obtained. Partial budgets involving the analysis of

variable input costs and benefits were drawn for all the

treatments. Items considered were the gross benefit (N/ha)

calculated as yield of soybean (kg/ha) multiplied by market

price (N/ha), total cost (N/ha) of all inputs and labour used,

and the net benefit (N/ha) calculated as gross benefit less

total cost. The marginal rate of return (MRR) was the net

benefit divided by total cost. All data collected were

subjected to analysis of variance (ANOVA) and differences

between means were tested with Duncan Multiple Range

Test (DMRT) at 5% level of significance.

In both years and the mean of the 2 years, weed dry

matter was significantly higher in the unweeded check than

the weeded plots (Table 1). Similarly, in both years and

mean, the weed cover score of the check was significantly

higher than other treatments. The 2 hoe-weeding and 3 hoe-

weeding regimes had statistically similar weed cover scores

(Table 1). In this study, the weed control treatments were

quite effective in suppressing the weeds and reducing their

density and dry weight. The mean figures of the 2 years

indicated that hoe weeding three times reduced weed dry

weight and weed cover by about 95% and 73% ,

respectively while hoe weeding two times reduced weed dry

weight and weed cover by about 90% and 68% ,

respectively when compared to the no-weeding treatment.

This result is similar to that obtained by Rajput et al. (1993)

who reported that application of hand hoeing twice

decreased dry weight of weeds associated with Indian

RESULTSAND DISCUSSION

non-selective, broad spectrum, contact herbicide used to

control a very broad range of weeds in more than 100 crops,

including cereals, oilseeds, fruits, and vegetable growing in

all climates (www.weedscience.org).

This study was conducted to assess the economic

implications of the number of hoe weeding, and to compare

paraquat with hoe weeding in controlling weeds in soybean

at Lapai in the Southern Guinea savanna of Nigeria.

The experiment was conducted in the rainy

seasons of 2006 and 2007 at the Teaching and Research

farm of Ibrahim Badamasi Babangida University, Lapai,

Niger state. Soybean cultivar TGX 1830 20E was obtained

from the Department of Agronomy, International Institute

of TropicalAgriculture (IITA), Ibadan.

Treatments consisted of three weeding methods

(chemical weeding, hoe weeding and no weeding). Paraquat

(N,N′-dimethyl-4,4′-bipyridinium dichloride) (at the rate of

2.0 a.i. kg ha-1) was applied pre-emergence to the soybean

crop for the chemical weed control, using knapsack sprayer.

In the hoe weeding treatment, weeding was done twice (at 3

and 5 WAS) and thrice (at 3, 5 and 7 WAS). These treatments

were laid out in a randomized complete block design

(RCBD). Plots measuring 4 m x 4 m were laid out after

ploughing, harrowing and leveling the experimental field.

At planting, the seeds were treated withApron star at the rate

of 5 g of chemical to 1 kg of seeds. 4-5 seeds were planted

per hole at about 3 cm deep and spaced at 30 cm within rows

and 50 cm between rows. Seedlings were thinned to 2 per

stand at 2 weeks after sowing (WAS).

MATERIALSAND METHODS

Table 1: Effect f Weeding Methods n Weed Dry Weight And Weed Cover Score
In Soybean At Lapai In 2006, 2007

o o
And The Mean of The 2 Years

Weed dry weight @ 12WAS Weed  score @ 12WAS

Weeding method 2006 2006 2007 Mean

Paraquat 164.25 3.25 3.25 3.25

Hoe weeding at 3

and 5 WAS

23.0 2.25 2.25 2.25

Hoe weeding at 3,

5 and 7 WAS

16.00 1.75 2.00 1.88

No weeding 306.50 7.00 7.00 7.00

LSD (0.05) 16.12

2007

143.00

40.25

16.25

305.00

10.75

Mean

153.83

31.83

16.13

305.75

11.06 0.67 0.88 0.48
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mustard plants. Similar results were also obtained by

Nadeem et al. (2011). Sharm and Jain (2002) also declared

that weed management treatments decreased the weed

population and weed dry weight and consequently

increased the weed control efficiency.

The effect of weeding methods on grain yield in

both years and the mean was significant, with hoe-weeding

at 3, 5 and 7WAS producing the highest grain yield

compared to other treatments (Table, 2). The highest yield

obtained by hoe weeding thrice maybe attributed to lower

dry matter accumulation by weeds and decrease in their

population that helped in increasing the yield attributes

which ultimately led to higher yield. This result is similar to

those obtained by Mekki et al., (2010). Some workers

reported that there was a linear relationship between above-

ground weed biomass and crop yield, so weed suppression

translated directly in to yield.

In the 2006 planting, paraquat had net benefit and

marginal rate of return that were higher than the other

treatments (Table, 3). Every N1 expended in this treatment

yielded N0.26 as profit. In the 2007 panting, the highest net

benefit and marginal rate of return was recorded in the hoe-

weeding twice at 3 and 5 WAS treatment. For every N1

expended in this treatment, N0.37 was gained. On the

average, hoe-weeding three times at 3, 5 and 7 WAS gave

the highest net benefit and marginal rate of return (Table, 3).

The net benefits and marginal rates of return were generally

low for all the treatments. This was probably due to the fact

that the selling price that was used to determine the gross

benefits was obtained at harvest. In the unweeded plots,

there were losses of N0.82, N0.77 and N0.80 in 2006, 2007

and the mean respectively, for every N1 spent. Findings

Weeding method
Grain yield (kg/ha)

2006 2007 Mean

Paraquat 805.00 765.00 785.00

Hoe weeding at 3 and 5 WAS 610.00 950.00 780.00

Hoe weeding at 3, 5 and 7 WAS 892.50 1022.50 957.50

No weeding 57.50 72.50 65.00

LSD (0.05) 61.53 153.70 126.40

Table 2: Effect of Weeding Methods on Grain
Yield of Soybean At Lapai In 2006, 2007

And The Mean of The 2 Years

2
0
0
6

2
0
0
7

M
ea

n

W
ee

d
in

g

m
et

h
o
d

G
ra

in

y
ie

ld

(k
g

h
a-1

)

T
o
ta

l 
co

st

(N
/h

a
)

G
ro

ss

b
en

ef
it

(N
/h

a
)

N
et

b
en

ef
it

(N
/h

a
)

M
R

R
1

G
ra

in
 y

ie
ld

(k
g

h
a-1

)

T
o
ta

l 
co

st

(N
/h

a
)

G
ro

ss

b
en

ef
it

(N
/h

a
)

N
et

 b
en

ef
it

(N
/h

a
)

M
R

R
G

ra
in

y
ie

ld

(k
g

h
a-1

)

T
o
ta

l 
co

st

(N
/h

a
)

G
ro

ss
b

en
ef

it

(N
/h

a
)

N
et

 b
en

ef
it

(N
/h

a
)

M
R

R

P
ar

aq
u
at

8
0
5
.0

0
4

8
,0

0
0
.0

0
6
0
,3

7
5
.0

0
1
2
,3

7
5
.0

0
0
.2

6
7
6
5
.0

0
4

8
,0

0
0
.0

0
5
7
,3

7
5
.0

0
9
,3

7
5
.0

0
0
.2

0
7
8
5
.0

0
4

8
,0

0
0
.0

0
5
8
,8

7
5
.0

0
1
0
,8

7
5
.0

0
0
.2

3

H
o
e

w
ee

d
in

g

at
 3

an
d

5

W
A

S

6
1
0
.0

0
5

2
,0

9
4
.0

0
4
5
,7

5
0
.0

0
-6

,3
4
4
.0

0
-0

.1
2

9
5
0
.0

0
5

2
,0

9
4
.0

0
7
1
,2

5
0
.0

0
1
9
,1

5
6
.0

0
0
.3

7
7
8
0
.0

0
5

2
,0

9
4
.0

0
5
8
,5

0
0
.0

0
6
,4

0
6
.0

0
0
.1

2

H
o
e

w
ee

d
in

g

at
 3

,
5

an
d

7

W
A

S

8
9
2
.5

0
5

9
,1

4
1
.0

0
6
6
,9

3
7
.5

0
7
,7

9
6
.5

0
0
.1

3
1
0
2
2
.5

0
5

9
,1

4
1
.0

0
7
6
,6

8
7
.5

0
1
7
,5

4
6
.0

0
0
.3

0
9
5
7
.5

0
5

9
,1

4
1
.0

0
7
4
,0

6
2
.5

0
1
4
,9

2
1
.5

0
0
.2

5

N
o

w
ee

d
in

g
5
7
.5

0
2
4

,0
8
6
.0

0
4
,3

1
2
.5

0
-1

9
,7

7
3
.5

-0
.8

2
7
2
.5

0
2
4

,0
8
6
.0

0
5
,4

3
7
.5

0
-1

8
,6

4
8
.5

0
-0

.7
7

6
5
.0

0
2

4
,0

8
6
.0

0
4
,8

7
5
.0

0
-1

9
,2

11
.0

0
-0

.8
0

WAS = weeks after sowing

T
a
b

le
 3

. 
G

ra
in

Y
ie

ld
A

n
d

 E
co

n
o
m

ic
A

ss
es

sm
en

t 
o
f

W
ee

d
in

g
 M

et
h

o
d

s 
o
n

 S
o
y
b

ea
n

 a
t 

L
a
p

a
i 

In
 2

0
0
6
, 
2
0
0
7

A
n

d
T

h
e 

M
ea

n
 o

f
T

h
e 

2
Y

ea
rs

A
b
b
re

v
ia

ti
o
n
: 

N
 =

 N
ig

er
ia

n
 c

u
rr

en
cy

, 
N

ai
ra

;
W

A
S

 =
 w

ee
k
s 

af
te

r 
so

w
in

g
; 

1
M

R
R

 =
 m

ar
g
in

al
 r

at
e 

o
f 

re
tu

rn

9Indian J.Sci.Res.4(1) : 7-10, 2013

SODANGI ET AL.: ECONOMIC ASSESMENT OF SOME WEEDING METHODS IN THE PRODUCTION OF ...



from this study agree with those of several workers

(Sodangi et al., 2006; Sodangi and Gudugi, 2010; Gudugi

and Sodangi, (2012) that there are wide ranges in grain

yields between weeded and unweeded soybean plots.

In 2006 and 2007 as well as the combined analysis,

hoe weeding three times at 3, 5 and 7 WAS produced the

highest grain yields, and, on the average, the highest net

benefit and marginal rate of return. It is recommended that

soybean farmers at Lapai should employ hoe-weeding at 3,

5 and 7 WAS.
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