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ABSTRACT 

 
Trials were conducted on a highly infested fields with 
Imperata cylindrica at Mokwa ( 09o 18’N and 05o 
04’E) during 2009 and 2010 cropping seasons to 
evaluate the effects of rice husk, hoe weeding and 
glyphosate application in the management of spear 
grass (Imperata cylindrica) on maize (Zea mays L). 
The trials were laid out in a Randomised Complete 

Block Design (RCBD) consisted of four treatments 
viz: rice husk, glyphosate application, hoe weeding 
and no weeding as a control replicated four (4) times. 
The results showed that the burning of rice husk 
caused significant (p < 0.05) delay in the number of 
days to first emergence and lower shoot count of 
Imperata cylindrica with resultant higher maize cobs 
and grain yield were compared to those of 
application of glyphosate, hoe weeding and no 
weeding. However, the maize plants were found to be 
significantly (p < 0.05) taller at the time of harvest 
with the application of glyphosate and burning of rice 
husk than the corresponding hoe weeding and no 
weeding.  
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INTRODUCTION 

 
Maize (Zea mays L.) is ranked as the second most 
important cereal crop in the world after wheat with 
respect to cultivated area and total production. The crop 
ranks third after sorghum and millet in Nigeria with its 
production mostly concentrated in the Southern Guinea 
and Rain Forest zones (Raemaekers, 2001; Wunderlin 
and Hansen, 2008). It is an important staple food in 
Nigeria with its production reaching 5.5 million MT in 
1999 and 7.0 MT in 2003 (FOS, 2004). It is also used in 
livestock feeds and industries especially in breweries, the 
stover is used as fuel and for building, making hats, mats, 
ropes and for the manufacture of furfural. However, it is 
highly constrained by a number of biotic and abiotic 
factors (Emechebe, et al., 1991). The biotic factors 
include pests such as nematodes, stem borers and army 
worms, diseases such as Downey mildew and maize 
virus as well as various categories of weeds including 
Imperata cylindrica. 

 Imperata cylindrica. (L) Raeuschel, also known as 
spear grass in West Africa, alang-alang in Asia and 
cogon grass in America is a perennial grassy weed of 
significant importance in tropical and sub-tropical regions, 
as well as in some warm parts of the temperate regions 
of the world (Holm et al., 1977; Garrity et al., 1997; 
Wunderlin and Hansen, 2008). Yields of annual crops are 
severely affected by competition from the weed. It caused 
yield reductions of 51-52% in maize when the crop was 
weeded 2-4 times (Akobundu and Ekeleme, 2000). 
Higher maize grain yield losses of 80-100% has also 
been reported (Koch et al., 1990; Udensi et al., 1999). 
Complete crop failure usually occurs when crops were 
grown in slashed plots without additional weeding 
(Chikoye et al., 2001). 

In addition to crop yield losses, I cylindrica increases 
the cost of crop production, reduces the market value of 
damaged     tuber crops,    and increases the risk of fire in  
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Table 1: Effect of rice husk burning, hoe weeding and glyphosate application on number of days to first emergence and shoot count 
of Imperata cylindrica on maize at Mokwa, 2009 and 2010 wet seasons. 
 

Treatments No. of days to 
first Imperata  
emergence 

Imperia shoot count/18m
2
 

 

      2WAP
2
          4WAP             6WAP                8WAP             10WAP               Harvest  

 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 

Rice husk 
Burning 
 
Glyphosate 
application 
 Hoe weeding 
No weeding 
LSD at 5% DF 

 
70.3a

1
 

 
27.9b 
 
3.1c 
1.2c 
1.32 

 
84.1a 
 
28.2b 
 
2.7c 
2.5c 
1.28 

 
0.0b 
 
0.0b 
 
4.0a 
5.0a 
1.01 

 
0.0c 
 
0.0c 
 
6.1b 
9.2a 
1.27 

 
0.0c 
 
2.2b 
 
3.3b 
18.2a 
1.42 

 
0.0c 
 
4.1b 
 
5.2b 
28.1a 
1.49 

 
0.0c 
 
6.3b 
 
20.1a 
20.3a 
1.61 

 
0.0d 
 
10.2c 
 
26.3b 
38.2a 
10.52 

 
0.0c 
 
6.3b 
 
10.1b 
46.8a 
7.72 

 
0.0d 
 
13.2c 
 
22.1b 
63.3a 
4.21 

 
1.1c 
 
8.3b 
 
20.5b 
88.2a 
10.1 

 
0.0d 
 
15.3c 
 
36.4b 
91.3a 
9.30 

 
3.1d 
 
10.2c 
 
48.3b 
90.1a 
6.31 

 
4.3d 
 
19.1c 
 
63.2b 
121.3a 
11.21 

 

1- Means followed by same letter(s) within a column are not significantly different at 5% probability (LSD). 
2- Weeks After Planting. 

 
 
perennial crops. It readily burns, even when green, 
destroying other vegetation while it regenerates very 
rapidly from its underground rhizome system, thereby 
displacing other plant species (Sebuliba-Mutumba, 1999). 
Many control measures have been employed including 
fire preventive measure,  slashing/cutting, dip   ploughing, 
shade based management practices and the use of 
herbicides. The use of herbicides such as paraquat, 
glyphosate (N-(phosphonomethyl)glycine), a broad-
spectrum systemic herbicide, dalapon and imazapyr 
among others are known to be quicker in action but costly 
(Brook, 1989; Townson, 1991; Terry et al., 1997; 
Sebuliba-Mutumba, 1999). It has become necessary to 
find a cheap means for poor resource farmers through 
which this weed can be checked.  The consultation with 
farmers in the study area shows that rice and melon husk 
packed in a place and fire is set to burn reduces the 
effect of Striga hermonthica and Imperata cylindrica 
(Personal Communication). The objective of this study 
therefore, was to evaluate the effect of rice husk, hoe 
weeding and in the management of spear grass 
(Imperata cylindrica) on maize (Zea mays L.). 
 
 
MATERIALS AND METHODS 
 
The trials were conducted on a highly infested fields with 
Imperata cylindrica at Niger State College of Agriculture, 
Mokwa (09

o
 18’N and 05

o
 04’E) during 2009 and 2010 

cropping seasons. It lies in the Southern Guinea Savanna 
ecological zone of Nigeria. The trials were laid out in 
RCBD consisted of four treatments viz: burning of rice 
husk, glyphosate application, hoe weeding and no 
weeding as a control replicated four (4) times. Each plot 
consisted of six ridges spaced 75cm wide and 6m long. 
The plot size is 4.5m x 6m (27m

2
). The data were 

collected from the four inner ridges (18m
2
). Rice husk at 

equivalent of 400 kg/ha was collected and placed on the 
respective plots and then burnt. The land was then 

manually ridged to avoid transferring of soil from a plot to 
another. Maize variety  - Acr. 97 TZL Comp. 1 – W 
obtained from International Institute of Tropical 
Agriculture (IITA) was planted at 50cm intra-row spacing 
using three to four seeds per stand and later thinned 
down to two at 2 weeks after planting (WAP). Plots where 
herbicide are supposed to be applied, glyphosate at.1.4 
l/ha was applied as post emergence using knapsack 
spraying equipment. Glyphosate was applied two weeks 
before planting. While, hoe weeding was done twice at 3 
(WAP) and 6 WAP in those plots where weeding are 
manually done. Fertilizer at equivalent of 100kgN – 
50kgP2O5 – 50kgK2O/ha was applied. Half dose of N and 
full doses of P2O5 and K2O/ha was applied at 3 WAP 
while the remaining half of N was applied at 6 WAP. The 
parameters that were recorded: number of days to first 
Imperata emergence, number of Imperata found/plot at 2, 
4, 6, 8, 10 WAP and at harvest, maize height at 2 WAP 
and harvest, weight of maize cobs/ha and maize grain 
yield in kg/ha. The data collected were subjected to 
analysis of variance (ANOVA) and means partitioned 
using Least Significance Difference (LSD) at 5% 
probability. 
 
 
RESULTS 
 
Number of days to first Imperata cylindrica 
emergence 
 
The Table 1 showed that the number of days to first 
emergence of Imperata cylindrica was significantly 
different at 5% probability in 2009 and 2010. The number 
of days to first emergence of Imperata was significantly 
delayed with rice husk burning compared with glyphosate 
application, hoe and no weeding in both years. In 
addition, the number of days to emergence was delayed 
with glyphosate application compared with hoe and no 
weeding. 
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Table 2: Effect of rice husk, hoe weeding and glyphosate application on maize height, number of cobs and maize grain yield 
(kg/ha) at Mokwa 2009 and 2010 wet seasons. 
 

Treatments Maize height (cm) 
              2WAP                     Harvest 

Weight of maize 
cobs t/ha 

Maize  grain yield 
kg/ha 

 2009 2010 2009 2010 2009 2010 2009 2010 

Rice husk burning 
Glyphosate application 
Hoe weeding 
No weeding 
LSD at 5% DF 

51.0 
54.3 
50.3 
53.1 
5.94 

56.3 
53.1 
54.2 
55.1 
5.98 

163.3a
1
 

166.2a 
140.7b 
83.8c 
7.46 

173.1a 
172.3a 
141.3b 
50.2c 
7.93 

3.5a 
2.3b 
2.3b 
0.3c 
0.68 

3.7a 
2.5b 
2.1b 
0.5c 
0.71 

2460a 
2033b 
2029b 
202c 
78.97 

2842a 
2211b 
2209b 
281c 
80.21 

 

Means followed by same letter(s) within a column are not significantly different at 5% probability (LSD). 
 
 
 

Imperata cylindrica shoot count 
 
 No weeding supported significantly higher number of 
Imperata cylindrica shoot count on maize throughout the 
crop life cycle compared with all other treatments   in   
thetwo years of the study except at 2 and 6 WAP in 2009 
where hoe weeding supported similar shoot emergence 
compared with no weeding (Table 1). No emergence of 
Imperata cylindrica on plots with rice husk burning until 
10 WAP in 2009 and at harvest in 2010 and when they 
occurs, they were the least. 

Table 1: Effect of rice husk burning, hoe weeding and 
glyphosate application on number of days to first 
emergence and shoot count of Imperata cylindrica on 
maize at Mokwa, 2009 and 2010 wet seasons. The Table 
2 showed that the maize height differed significantly 
among the treatments at 5 % probability at harvest only in 
the two years. Maize plants on plots with rice husk 
burning and application of glyphosate were significantly 
taller compared with those that were hoe weeded and no 
weeding in 2009 and 2010. Also, maize plants hoe 
weeded were significantly taller compared with those un-
weeded.  
 
 

Weight of maize cobs 
 
Maize in rice husk burning plots produced significantly (p 
< 0.05)  higher cobs weight compared with application of 
glyphosate, hoe weeding and no weeding during the two 
years (Table 2). In addition, application of glyphosate and 
hoe weeding supported significant production of higher 
cobs weight compared with no weeding in the two years.  
 
 

Maize grain yield 
 
Rice husk burning supported significant (p < 0.05) highest 
maize grain yield in the two years (Table 2). Also, maize 
grain yield was significantly (p < 0.05) higher with the 
application of glyphosate and hoe weeding compared 
with no weeding in 2009 and 2010 seasons. Table 2 
shows effect of rice husk, hoe weeding and glyphosate 

application on maize height, number of cobs and maize 
grain yield (kg/ha) at Mokwa 2009 and 2010 wet 
seasons. 
 
 
DISCUSSION 
 
The  present   work   describes   the  effects  of   different 
treatments to mange of spear grass Imperata cylindrical 
on maize (Zea mays L.). There was a delay in Imperata 
cylindrica emergence and no emergence of Imperata 
cylindrica on plots with rice husk burning until 10 WAP in 
2009, at harvest in 2010 and when they occurs, they 
were the least is an indication that rice husk burning 
reduces the emergence of the weed. This might be due 
to over-heating of the soil surface thereby destroying the 
rhizomes of this weed. 

The aggressive and invasive nature of Imperata 
cylindrica is attributed to its rhizome, which are normally 
concentrated in the upper 15 to 20 cm of soil (Ivens, 
1980). Rhizomes have a high regenerative ability 
because of the numerous buds that readily sprout in to 
new shoots (Holms et al., 1977; Ivens, 1980). Rice husk 
burning also supported significantly (p < 0.05) taller 
maize plants compared with hoe weeding and no 
weeding, higher number of maize cobs and grain yield 
compared with all other treatments evaluated in this 
study. It is highly likely that the high fertility of the soil 
because of destruction of underground rhizome in the top 
soil (15 to 20 cm depth), which after decomposition 
serves as an organic manure for maize performance. It 
also provide as a source of all necessary macro and 
micro nutrient in available forms, thereby improving the 
physical and biological properties of the soil (Abou et al., 
2006).  

Makinde and Ayoola (2008) reported that application of 
manure provided long term residual nitrogen than 
inorganic fertilizer.   Application of glyphosate caused 
significant (p < 0.05) delay in the emergence Imperata 
cylindrica compared with hoe weeding and no weeding. 

This may be due to the fact that hoe weeding may not 
be   able to  remove  the rhizome completely from the soil  



 
 
 
 
surface. Chikoye et al. (2002) reported similar effects 
from hoe weeding and these make farmers to weed out 
several times, if the expected yield was to be increased 
and that will obviously add to the cost of production.In all 
the cases, application of glyphosate and hoe weeding 
resulted in significantly taller plants, higher number of 
cobs and grain yield of maize compared with no weeding. 
The efficacy of the chemical glyphosate had been 
reviewed by Udensi et al. (1999), Akobundu et al. (2000) 
and Chikoye et al. (2002) and the above results did 
correspond to these.  
 
 
CONCLUSION AND RECMMENDATIONS 
 
It is evidenced from this study that rice husk burning is an 
effective measure for Imperata cylindrica control. It is 
therefore recommended in fields with spot infestation of 
the weed to prevent further spread. However, in larger 
areas of infestation application of herbicide glyphosate at 
post emergence is recommended 
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