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Abstract: A field experiment was conducted at the Crop Research Farm of the University of Calabar in 2000 -
2002 to evaluate the effect of sawdust mulch and N P K 20:10:10 fertilizer rates on weed flora composition and
growth in plantain/cocoyam intercrop. Mulch influenced high composition (81%) of broad leaves/ herbaceous
weeds which were more abundant in mulched plots, while the gramminaceous species (19%) were mostly found
in bare plots. Weed cover score and weed dry weight significantly (P=0.05) varied between the mulched and
bare plots. Weed interference was more severe in bare than in mulched plots irrespective of the fertilizer rate
applied. Bare plots had high weed density with cover scores ranging from 7.5 - 9.2, but scores were low in sole
mulch plots (4.2) and moderate in fertilized mulched plots (4.8-6.2).Weed dry weight was lowest (2.5 g/m ) in sole2

mulch plots and ranged from 3.3-2g/m  in fertilized mulched plots, while in non-mulched treatments, the dry2

weights were 3.8 g/m  in the control  but increased with increasing fertilizer rates and were 4.3, 6.8 and 8.2 g/m2 2

in plots treated with sole fertilizer at 200, 300 and 400 kg N P k 20:10:10/ha, respectively. Low weed prevalence
in mulched plots indicates high weed smothering efficiency of sawdust mulch. Mulching the intercrop with 20
tonnes of sawdust/ha could be strategic in reduced weed interference with the crops, labour conservation and
hence reduced cost of production and high fertilizer efficiency resulting in optimum productivity of the
intercrop.
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INTRODUCTION Weed control on farmlands is critically important at

Well over 250 weed species have been reported to be duration crops like plantain and cocoyam which develop
important world - wide. Weeds pose a serious problem in foliage slowly cover a period of 3-4 months during which
crop production and constitute the highest component of weeds could have become established. Uncontrolled
the cost of production. Yield losses caused by unchecked weeds at this stage imposes a stress on the crops
weeds could be enormous and often exceeds those of resulting in reduced tuber yield in cocoyam and
other agricultural problems [1, 2]. suppressed growth in plantain and hence prolonged

The detrimental effect of weeds on croplands has production cycle [5].
been recognized by farmers since the advent of Complete elimination of weeds is not possible on
agriculture. Weeds compete with cultivated crops for croplands and traditional farmers manipulate weeds in
limited resources such as water, nutrients , light and space various ways to keep their populations at sub -
as well as contribute to reduction in the quality and threshhold levels during the critical stages of crop growth
quantity of the final product [3]. Many weed species have after which the crops will not be affected severely by not
also  been  implicated  in  crop  disease/  pest transmission controlling the weeds. One of such strategies is mulching
as alternate hosts for other crop pests especially the with available organic materials sourced on-farm. But
microbial pathogens such as fungi, viruses, bacteria, farm-level mulch materials are often seasonal, limited in
actinomycetes and nematodes which can further cause quantity and ineffective for effective weed suppression
high economic damage [4]. for   extended    periods    due    to    their    rapid    rate   of

the early stages of crop growth especially for long
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decomposition. This experiment was designed to evaluate RESULTS AND DISCUSSION
the efficiency of sawdust which is abundant in the rain
forest zone and is resistant to decomposition, in managing The composition of the commonly encountered weed
weeds in a plantain/ cocoyam intercrop. species (Table 1)  showed that broad leaf weeds had the

MATERIALS AND METHODS consisted of only 19%. Visual observation of the

The study was carried out in 2000 - 2002 at the Crop revealed that broad leaves and herbaceous weeds were
Science Teaching and Research Farm of the University of scanty in mulched plots, while the graminaceous species
Calabar (05°31  and 04°27 N and 07°15  and 09°28 E; at an were abundant in bare plots with Panicum maximum and1 1 1 1

altitude of 37 metres above sea level). The site is Axonopus compresus as the dominant species. The
characterized by humid tropical climate with distinct dry Asteraceae family was more abundant and dominated the
season (November-March) and wet season (April - broad leaves and herbaceous species. 
October). The relative humidity of the area is 84% and the Weed cover score and dry weight (Table 2)
annual total rainfall is 2000 - 3000 mm with characteristic significantly (p - 0.01) varied in the different treatments.
bimodal peak distribution in July and September. The Mulching the intercrop effectively reduced weed growth
maximum and minimum temperatures are 33°C and 23°C as reflected in the low cover score. Weed infestation was
respectively. Intercrop plots were established on 15 lower in fertilized mulched plots than in the bareth

June, 2000. Plantain was planted at 2.0 m x 3.0 m (1,666 treatments irrespective of the level of fertilization. Weed
plants /ha) and cocoyam (Xanthosoma saggittifolium) at density or cover score in the control and in the non-
1.0 m x 1.0 m (10,000 plants/ha). Each plot measuring 3.0 m mulched fertilized plots were high and similar as shown by
x 10.0 m (30 m ) contained six stands / mats of plantain and the high weed cover scores in such plots. However, the2

thirty three stands of cocoyam in three rows. Adjacent highest weed population and hence high weed severity as
plots were 1.0 m apart to reduce border row effect. indicated by the high cover score was obtained in non-
Sawdust mulch at 20 tonnes/ ha was applied one week mulched plots fertilized with 400 kg of fertilizer per hectare.
after planting the intercrops. The material was uniformly
spread to cover the entire plot throughout the duration of
the experiment. The treatments were control, 20 tonnes of
sawdust mulch / ha, 200,300 and 400kg NPK 20:10:10/ha,
each applied sole and in combination with 20 tonnes of
sawdust mulch/ ha. The treatments were laid out in a
randomized complete block design (RCBD) in three
replications. Fertilizer was split applied in two equal doses
at 3 and 4 months after planting for maximum uptake by
the intercrops. Weed sampling commenced 12 weeks after
planting and samples were taken during weeding from a
1m quadrant fixed within each plot [6]. Weed samples2

from replicates of each treatment were bulked in labeled
polyethylene bags and taken to the laboratory for dry wet
determination after oven drying to a constant weight at
80°C for 72 hours and expressed as g /m . Weed cover2

score in each treatment was done based on a scale of 0 -
10, where 0= completely weed - free, while 10 = complete
weed cover [7]. Weeds collected from plots were
identified using the guide provided by Akobundu and
Agyakwa [8]. Data was analysed using analysis of
variance (ANOVA) technique and means were tested
using Duncan’s multiple range tests (DMRT) at 5 % level
of probability.

highest composition of 81% while the Poaceae family

distribution of the weed species in the various plots

Table 1: Predominant weed species found in the experimental plots.

Weed species Family Percentage composition

Panicum maximum Poaceae

Axonopus compresus Poaceae

Eragrostic spp. Poaceae

Bracharia spp. Poaceae

Aneilema spp. Commelinaceae

Commelina spp. Commelinaceae

Talimum traingulare Portulaceae

Portulaca oleracae Portulaceae

Solamm nigrum Solanaceae

Sida acuta Malvaceae

Ipomoea involucrata Convolvulaceae

Ageratum conyzoids Asteraceae

Aspirlia africana Asteraceae

Tridax procumbens Asteraceae

Synedrella nodiflora Asteraceae

Emilia spp. Asteraceae

Bidenis pilosa Asteraceae

Alchonea cordifolia Asteraceae

Sena hirsute Leguminoceae

Centrosema spp Leguminoceae

Calapogonium sp Fabacieae
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Table 2: Influence of fertilizer and sawdust mulch on weed cover score* and
weed dry weight at 12 WAP

Treatment Weed dry weight (g/m ) Weed cover score2

Control 3.8cd 7.5
Sawdust alone 2.5 e 4.2
200 NPK Plant 4.3c 8.01

200g NPKPlant +SD 3.3cd 4.81

300g NPK Plant 6.8 b 8.41

300g NPK Plant +SD 3.3cd 6.21

400g NPK Plant 8.2a 9.21

400g NPK Plant  +SD 4.0cd 6.01

*Based on a scale of 0 - 10, where 0 = completely weed-free, while 10 =
complete weed cover. [7].

Weed dry weight followed the same trend with the
weed cover score (Table 2). The lowest weed dry weight
was in sole mulched plots but was higher and similar in
the control and in fertilized mulched plots. It however
increased with increasing rates of fertilizer in fertilized bare
plots and was significantly (P = 0.05) highest in non
mulched plots fertilized with 400 kg of fertilizer per hectare.

Weed infestation was more serious in bare plots than
in plots that were covered with sawdust mulch. The
prevalence of weeds in such plots could be attributed to
the absence of soil cover that could have suppressed or
checked weed proliferation. Sole application of sawdust
in the plots effectively reduced weed severity as reflected
in the scanty weeds (lowest cover score) and lowest dry
weight. Similar cover scores and weed dry weight in
mulched plots either fertilized or not and irrespective of
the quantity of fertilizer applied is a clear indication of the
effectiveness of sawdust mulch in weed control.
Suppressed weed growth in mulched plots has similarly
been reported by Ndubizu [9],  who attributed the dense
nature of sawdust and its slow rate of decomposition due
to its high C.N ratio and high lignin and polyphenol
contents [10, 11]. High smothering effect of dry mulches
on weed growth also reported by Okhiria et al [12] in
Celosia argentea plots. Effective weed suppression by
soil covers in cultivated fields has also been documented
[13-15].

Sawdust, like other high lignin containing
substances, decomposes slowly due to its high C/N ratio
of 300-700:1[16] and is suitable for the control of perennial
weeds, soil and water conservation and temperature
regulation in plantain and cocoyam cultivation especially
in the dry season when the succulent roots of the crops
are liable to deterioration by high soil temperature. Robust
vegetative growth of plantain observed in mulched plots
throughout the dry season could obviously be attributed
to favourable hydrothermal soil conditions in those plots.

CONCLUSION

Sawdust mulch effectively suppressed weed growth
and proliferation in all mulched plots. Low weed density
in such plots irrespective of the fertilizer rate applied
indicates that managing weeds in croplands using
sawdust or any other less easily decomposed material like
wood shavings or straws could be strategic in labour
conservation, high fertilizer efficiency and reduced weed
interference with crops resulting in high crop
productivity.
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