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Abstract: An experiment was conducted in the Teaching and Research Farm of the School of Agriculture and
Agriculture Technology, Federal Univsersity of Technology Owerri, to assess the effects of tillage method and
making on the control of Imperata cylindrica in field grown okra.  The experiment was laid out in a Randomized
Complete Block Design (RCBD) arranged in a split-plot fashion with the tillage methods (mounds, ridge and no-
till) as main plots while the mulch materials (palm kernel shell, palm bunch waste, Panicum maximum and no-
mulch) formed the subplots.  The experimental area was cleared and prepare with respect to the various tillage
method and the no-till and no-mulch plots formed the control.  Okra seeds were planted as the set up was
monitored and data was collected on the following parameter and recorded, weed density, leaf abscission,
number of aborted flowers, fruit weight (g) and fruit yield (kg/ha).  Results showed that ridge method of tillage
had significant (p<0.05) influence on the development and density of Imperata cylindrica and that in terms of
okra performance ridge method with palm kernel shell mulch gave positive significant results in terms of leaf
abscission, number of aborted flowers and fruit weight.  However, it was observed that the highest (425.2kg/ha)
significant (p<0.05) fruit yield was observed from plots that received palm bunch waste.  It was concluded that
ridge method of tillage with palm kernel shell as mulch materials has greater potentials in suppressing Imperata
cylindrica growth without impairing the growth of okra plant.
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INTRODUCTION and  quantify crop yield.  Losses due to weed infestation

Okra is a fruit vegetable of natural  importance  and classified  weed  control  practice  in  a  variety  of  way
is  produced  and  consumed  in  all the ecological zones such as hand weeding, mechanical, biological and
of  Nigeria [1].  Okra has gained wide popularity in terms chemical weed control.  Weeding therefore is an essential
of cultivation and acceptability all over the world [2].  It is aspect of crop production without which direct seeded
a warm  season  crop  widely  cultivated  by  good number crops such as okra and doomed for failure because
of  farmers  both  in  commercial  and  subsistence  scale seedlings of such seeds lack the competitive ability to
in the humid tropical low lands of south Eastern Nigeria compete with weeds in the field especially weed like
[3].  The   production   figures   in   this   area    range Imperata cylindrica.
between 6-12 tones/ha.  The crop thrives will in a wide Imperata cylindrica L. Raeuschel also known as
range  of  soil  but  performs  best on well-drained loam speargrass is a pernicious perennial grassy weed of
soil with pH range of 6.5 - 7.5. significant importance in tropical and subtropical  zones

However,  constraints  such  as  poor  level of as well as in some warm  part  of  the  temperate  regions
fertilizer  input  and  inadequate  technology  for  control of the world [5]. It is considered as the worst weed of
of  pest  and diseases have been observed to compared southeastern Asia and the most savanna of West Africa
the  production  of  okra  in  the  southeastern  Nigeria. [6] and among the nine grassy weed species that require
Great efforts have been made in recent times to access additional  efforts  beyond  the  needed  to  control  other

[4].  Most of the available literature in weed science
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weeds.  It is noxious because of its wide distribution and RESULTS
adaption to a wide range of climatic conditions and soils,
its high competitive ability with many crops and its Soil Properties: The results of the analysis showed that
resistance to control. the soil on the experimental site is a sandy loam soil with

Technologies    for    controlling    Imperata 82.5% sand, 6.85% clay and 10.65% silt.  The organic
cylindrica   have    been    developed    but    very  few matter content of the soil was at 1.85% with total nitrogen
have   been   widely   adopted   by   small  scale  farmers of 0.079% and available phosphorus of 42.11ppm.
[7].  This includes tillage methods.  Tillage is Potassium level stood at 0.28 cmol/kg with pH level of 4.63
advantageous where soil moisture is high and causes low and organic carbon content of 1.07%.  Results also
nitrogen mobilization,  improves  rooting  pattern  and showed the ECEC of the soil was 5.85meq/100g. Soil while
leads to better  weed  management [7].  Holm et al. [8] the calcium, magnesium and sodium levels were 6.00, 4.00
have reported reduced weed population with tillage. and 0.24 (Cmol/kg), respectively (Table 1).
Apart from  reducing  weed  population,  tillage   also
provides an  environment  where  weeds  and herbicides Weed Density: Tillage method and mulch materials had
can interact.  There is therefore the need to study the significant (p<0.05) influence on the development and
response of crops to tillage and weed control practices. establishment of Imperata cylindrica.  On the plots with
This present study is aimed at assessing the effects of mounds, palm kernel shell-mulched areas recorded
tillage and mulch application on control of Imperata 102.3m2 as area covered by the Imperata cylindrica were
cylindrica in Okra. while palm bunch waste and Panicum maximum-mulched

MATERIALS AND METHODS ridge, palm kernel shell-mulched areas recorded 75.6m  as

The experiment  was  conducted  in  the  Teaching Panicum maximum-mulched area recorded 120.2 and
and  Research Farm of the School of Agriculture and 160.1m2 (fig 1).  On the control (no-till plots), 131.2m2 and
Agricultural  Technology  (SAAT),   Federal   University 203.4m2 were recorded as area covered by weed for palm
of Technology Owerri (FUTO), which lies within the kernel shell, palm bunch waste and Panicum maximum,
latitude  5°27’N  and  longitude  7°02’E  with  annual respectively (Fig 1).
average rainfall of 2500mm and average monthly
temperature of 29°C.  The experimental design was a Leaf Abscission:  Tillage method had significant influence
randomized complete block in a split plot fashion.  The on the leaf retention ability of okra.  The control plot
tillage  method  (ridge,   mounds,   no-till)   formed   the recorded the highest (13.3) mean number of leaf
main  plot  while  the  mulch  materials  formed  the abscission which showed significant difference (p<0.05)
subplots.   The  mulching  materials  include  life mulch from the tilled plots while ridged plots gave the lowest 
with  Panicum  maximum,  palm  bunch  waste,  palm
kernel shell and a control (no-mulch).  Soil was prepared
and  okra   seeds   were   planted   two   weeks  after
manure  application  at  the  rate  of  three  seeds  per
stands.  The entire plots were weeded initially and
subsequently  the  control  plots   were   no   longer
weeded and mulch materials were applied. Imperata
cylindrica emergence was assessed in two 0.5m x 0.5m
guadrats  in  a  diagonal  transect  across  the  sub plots.
The number of Imperata cylindrical seedlings were
counted and percentage reduction Imperata cylindrica
relative to the untreated plot was computed.  Other
parameters monitored included weed density, leaf
abscission,  flower  abortion,  pod  yield   of   okra  and
pod weight.

area recorded 130o1 and 198.5m  (Fig 1).  On the plots with2

2

area covered by weed while palm bunch waste and

Table 1: Soil physical and chemical properties

Soil parameters Status

Sand 82.52(%)
Clay 6.85(%)
Silt 10.63(%)
Organic matter 1.85(%)
Total Nitrogen 0.079(%)
Exchangeable Phosphorus 42.11(ppm)
K 0.28 (cmol/kg)
pH 4.63
Organic carbon 1.07(%)
Calcium 6.00(cmol/kg)
Magnesium 4.00 (cmol/kg)
Sodium 0.24(cmol/kg)
ECEC 5.85 (meq/100g soil)
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Fig. 1:  Effects of Tillage and Mulch on Imperata cylindrica Suppression

Table 2:  Effect of Tillage and Mulch in Okra Performance 

Treatment No of abscised leafs No of aborted flowers Fresh fruit weight (g) Fruit yield (kg/ha)

A. Tillage 

Mounds 8.1 3.1 0.30 221.8b b b b

Ridge 8.0 1.3 0.79 351.2b c a a

Control 13.3 5.0 0.04 166.4a a c c

B. Mulch Material 

Palm kernel shell 15.1 1.1 0.31 332.8C c c c

Pal, bunch waste 21.2 3.2 0.60 425.2ab b ba a

Panicum maximum 9.3 1.2 0.40 359.0d c b b

Control 28.3 6.1 0.1 116.5a a d d

Interaction ** ** ** *

Means in the same column having the same letter(s) are not significantly different at p<0.05 according to LSD.

(8.0)  mean  number  of  leaf  abscission  which  did  not (p<0.05) from the 1.1 mean number of aborted flowers
show significant difference (p<0.05) from the 8.1 mean recorded from okra plants in the palm kernel shell-mulched
number of abscission recorded from the mounds, treated plots (Table 2).
plots (Table 2).  However, the plots mulched with
Panicum maximum had the lowest (9.3) mean number of Okra Fruit Weight and Yield: Okra plants on the ridged
leaf abscission which showed significant different from plots produced the highest (0.70 g) mean weight of fruits
the 28.3 mean recorded as the highest leaf abscission from which showed significant difference (p< 0.05) from the
the control plots (Table 2). lowest (0.04 g) recorded from the control plots (Table 2).

Number of Aborted Flowers: Okra plants is the control the highest (351.2kg/ha) mean yield of okra which was
plots were observed to abort greater number (5.0) of significantly different from the lowest (166.4kg/ha)
flowers which was significantly different (p<0.05) from the recorded from the control plots (Table 2).
lowest (1.3) mean number of aborted flowers recorded Okra plants in the plots that received palm bunch
from okra plants on the ridge tilled plots.  Similarly, un- waste gave the highest (0.60kg) mean fruit weight which
mulched plots gave the highest (6.1) mean number of showed significant difference at p<0.05 from the 0.11g
aborted flowers which showed significant difference recorded  from  the  un-mulched  plots  (control)  Table  2).

Correspondingly, okra plants in the ridge plots produced
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Similarly, palm bunch waste-mulched plots produced lie Fruit weight recorded for tilled plots were greater
highest (425.2kg/ha) mean fruit yield which was than that recorded from the untilled plots however, the
statistically different from the lowest (116.5kg/ha) mean plots mulched with palm bunch waste gave the highest
yield recorded from the control plot (Table 2). yield of okra fruits impaired to other mulch materials and

DISCUSSION potentials of the palm bunch waste which could have

Results of this study showed that tillage and for the okra plant.  This supports the finding of Warner
mulching materials significantly impaired the development and Hendrix [11] in their study of ecology, conservation
of Imperata cylindrica in okra plots and as well improved and productive management.
the performance of okra plant.  In terms of weed density,
it was observed that the highest density of weed was CONCLUSION
recorded from plots that were not mulched.  However, it
was observed also that palm kernel shell was most Greater suppression of Imperata cylindrica in Okra
efficient  in  suppressing  Imperata cylindrica growth in was achieved using the ridge tillage and mulching with
okra field especially under the ridged method of tillage. palm kernel shell, however, mulching with palm bunch
The ability of the palm kernel shell to show greater waste in an acidic soil will be more efficient in improving
potentials than other mulch materials could be attributed the yield of okra.
to the concentration of the materials on the soil which
impaired the emergence of the weed.  This however is in REFERENCES
line with the findings of Chikoye et al.[9] who stated in
their studies of Imparata cylindrica suppression by 1. Schipper, R.R., 2000. African Indigenous
intercropping cover crops in Zea mays/Manihot Vegetables: An Overview of Cultivated spp CHAN
esculenta system that growth of Imperata cylindrica can UK, pp: 89-98.
be suppressed with dense mulch.  Suppression of 2. Messiaen, C.M., 1992.  The Tropic Vegetable Garden
Imperata cylindrica in the tilled plots could be as a result Principles for Improvement and Increate Production
of seed displacement or possibly exposure of the with Application to Main Vegetable Types. The
Imperata cylindirca parts to adverse conditions unlike in Macmillan press limited London. pp: 121-126.
the undisturbed plots. 3. Akpalobi S.O. and N. Isukwene, 2005.  Screening

Leaf abscission was observed to be greater in the eight (8) cultivars of okra, fertilizer adaption to acidic
control plots than in the mulched plots.  This could be soil.  In: Genetic Society of Nigeria. UNN. September
attributed to the adverse effect of competition between 5-8: 70-73.
the okra plant and the Imperata cylindrical which is a 4. Akagha, O.J., 2010.  The effects of tillage and mulch
perfect competitor.  Thus the okra plant could not absorb application on Mimosa invisa (mart) control in okra
enough moisture and nutrient to sustain the leaves. (Albemoschus esculentus L. Moench) in humid
However, leave abscission was minimum on the plots environment of south eastern Nigeria.  B.Sc.
treated with life mulch (Panicum maximum) followed by Research Project.  Federal University of Technology
palm kernel mulched plots.  But there was no significant Owerri, Unpublished.
difference (p<0.05) between the level of leave abscission 5. Garrity, D.P., M. Soekadi, Van M. Noordwijk, Dela R.
in the control plots and plots mulched with palm bunch Cruz, P.S. pathak, H.P.M. Gunasena, N. Vando, G.
waste.  This phenomenon can be attributed to the ability Huijun and N.M. Majid, 1997.  The Imperata
of the palm bunch waste to absorb water from the soil by grasslands of tropical Asia: area, distribution and
process of osmosis where as the palm kernel shell typology.  Agroforesty Systems, 36: 3-29.
prevents the rapid evaporation of water from the soil as 6. Terry, P.J., G. Adjers, I.O. Akobundu A.U. Anoka,
well as the ability of the life mulch to dehydrate and add M.C. Drotting,  S. Tjifrosemito and M. Utorno, 1997.
moisture to the soil [10].  The same reasons could be held Herticides and mechanical control of Imperata
for the abortion of flowers which was observed to be cylindrica as a first step in grassland reliabilitation.
highest in the control plots than in the mulch plots. Agrofrestry System, 36: 151-179.

the control plots.  This could be attributed to the liming

amended the acidity of the soil and thus make it optimal
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