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The efficacy of carbofuran in the control of Meloidogyne incognita on cowpea was investigated to set
a yardstick for the assessment of other nematicides to replace carbofuran. The effect of carbofuran was
assessed based on plant height, leaf number, leaf area, fresh and dry weight of shoot and root, flower number
and nutrient content of the cowpea plants. Carbofuran treated plants performed better when these growth
parameters were evaluated, showing that the pesticide was effective in the control of the nematode. The
results of the investigation provide some basis or yardstick for comparison when deciding on a replacement
candidate for carbofuran which is still superior.
Key words : Carbofuran, Cowpea, Meloidogyne incognita, Growth parameters, Pesticide.

The era of synthetic chemicals in pest control
should draw to a close, even though it is acknowl-
edged that these perform better in terms of ease of
application, effectiveness and possibility of storage
(1) than botanical chemicals. This is desired because
some inevitable hazards of these synthetic pesticides
are environmental pollution, pest resurgence, pest
resistance to these pesticides, lethal effect on non-
target organisms and direct or indirect toxicity to man
(2—5). carbofuran (furadan) shares in all these.

Carbofuran is efficacious acaricide, nematicide
and insecticide (6–10) but its toxicity and human un-
friendliness have earned it a ban. It is in view of the
devastating effects of synthetic chemicals being used
in agricultural production (especially in protection)
that a shift to botanical pesticides usage is being en-
couraged, which is now emerging as one of the prime
means of protecting crops and even the environment
from pesticide pollution. Replacements are being
sougnt, particularly in the realm of botanicals. But
replacements should be at least as efficacious as the
ones in current use.

Cowpea is one of the important crops being cul-
tivated by man for diverse uses but have various prob-
lems that restrict its production, particularly in Nige-
ria (11, 12). Nematodes constitute one of the major
pests of cowpea (13, 14) and the root knot nematode

(Meloidogyne sp.) is one of the biggest culprits (15,
16). It was in this line that the root knot nematode
(Meloidogyne sp.) and cowpea were chosen for the
study.

An effective replacement, particularly in the realm
of botanicals is being sought and this makes it inevi-
table that a basis should be there for comparison.
This study, a yardstick for comparison, seeks to de-
termine the efficacy of carbofuran (furadan) in the
control of root knot nematode as it affects growth,
yield and food components in cowpea. The outcome
of the study will form part  of the basis for the formu-
lation of a yard tick for the assessment of a replace-
ment for the pesticide.

Methods

The study was conducted at the University of
Ibadan and experiments were in two trials. Seeds of
brown variety of cowpea were used.  Nematode in-
oculum was obtained from root knot infected roots of
okra (17).  Twenty-four (10 liter) pots were filled with
sterilized sandy-loam soil. The completely random-
ized design (CRD) was used and the treatments as-
signed were :  uninoculated, carbofuran inoculated
and inoculated control. Each treatment was replicated
eight times. Two seeds were planted per pot and
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Table 1. Leaf number, leaf area, number of flowers and plant
height of cowpea treated with carbofura. Values are means of
8 replicates. Figures with the same letter in the same column
are not significantly different at P = 0.05 (DMRT).

                                                                             Plant
                           Leaf           Leaf        Flower       height
Treatment            no.            area            no.          (cm)

Uninoculated
control 21.625a 58.565a 21.000a 27.050a
Carbofuran
inoculate 22.655a 57.298a 20.250a 25.288b
Inoculated
control 20.750a 57.415a 22.000a 21.650c
LSD 2.338 6.982 4.702 2.149

thinned to one seedling per pot at the end of the first
week.  At two  weeks after planting, the seedlings
were inoculated with 5,000 of the egg extracts per
plant (except  uni-noculated plants) by digging the
soil up to 2—3 cm round the seedlings, exposing the
root region. The soil was covered back and moisture
was maintained by daily watering. Furadan (3G) ob-
tained from Amens Chemical company, Mokola,
Ibadan, was applied at a recommended dose of 3 kg a.
i. /ha (active ingredient). The treatments were as-
sessed based on their effect on growth, development,
yield and food components of the cowpea plants.
Growth parameters, plant height, leaf number, leaf area,
and number of flowers were observed fortnightly until
maturity, but emphasis was given  on 2 week and 8
after planting (WAP). Data were generated from the
weeks  the treatments were administered to the week
of maturity when growth ceased due to the determi-
nate nature of the plant. Analysis of food compo-

Table 2.  Pod number, seed number and mean grain weight of
cowpea treated with carboforan grain. Values are means of 8
replicates. Figures with the same letter in the same column
are not significantly different at P =0.05 (DMRT).

                                     Pods/                 Seed/
Treatment                     plant                  pod       Wt (g)

Uninoculated control 10.750a 7.380a 21.000a
Carbofuran inoculate 10.750a 6.7013a 7.278b
Inoculated control 8.875a 5.695a 5.733b
LSD 3.161 1.593 2.457

nents was carried  out on the seeds from harvested
pods. Percentage protein, moisture content fat, car-
bohydrates and ash content, were analyzed . Data
were statistically analyzed using ANOVA and treat-
ment means  were separated using least significant
difference and Duncan’s multiple range test (DMRT)
at 5% level of probability (18).

Results and Discussion

At 8 WAP carbofuran treated plants had the high-
est mean plant height compared to the inoculated
control plants (Table 1). There was a significant dif-
ference between the carbofuran treated and inocu-
lated untreated plants. Highest mean number of
leaves was observed with carbofuran treated plants
but this was not significantly different from both in-
oculated and uninoculated  treatments (Table 1). Mean
leaf area was highest in uninoculated control plants
and least in carbofuran treated plants but no signifi-
cant difference was observed among all three treat-
ments (Table 1). Number of  flowers followed the same
trend as no significant difference was observed

Table 3. Shoot and root weight of cowpea treated with
carbofora.  Values are means of  8 replicates. Figures with the
same letter in the same column are not significantly different
at P = 0.05 (DMRT).

                                    Shoot                        Root
                          Fresh          Dry        Fresh             Dry
Treatment         weight         weight     weight         weight

Uninoculated
control 46.850b 8.093a 22.573ab 3.720a
Carbofuran
inoculate 53.12ba 8.104a 27.064a 3.658a
Inoculated
control 30.278c 3.891c 18.045b 2.606b
LSD 6.171 1.659 5.501 0.782

Table 4. Nutrient composition of seeds treated with carbofura.
Values are means of 8 replicates. Figures with the same letter
in the same column are not significantly different at P = 0.05
(DMRT).

                                           Nutrient (%)
                                                   Mois-    Carbo-
Treatment      Protein     Fat        ture     hydrate      Ash

Uninoculated
control 43.34a 1.57a 10.43a 41.01a 3.65a
Carbofuran
inoculate 40.71b 3.41a 9.64a 42.59a 3.65a
Inoculated
control 38.52c 2.99a 9.235a 40.60a 2.31a
LSD 0.0182 0.0230 0.0230   0.04738  0.0364
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among the three treatments. Though carbofuran
treated plants showed higher plant height than those
of inoculated control, those of uninoculated control
showed highest heights. Significant difference oc-
curred among treatments Table 2 shows that at 8 WAP,
untreated inoculated plants showed the least number
of pods which was significantly different from those
of carbofuran treated and uninoculated control, which
had the same number of pods. Even though
uninoculated control treatment showed the highest
number of seeds per pod, no significant difference
was observed among the three treatments. The high-
est mean grain weight per plant was observed with
the uninoculated control plants which was signifi-
cantly different from carbofuran treated and inocu-
lated control treatments. Carbofuran treated plants
had the highest mean fresh and dry shoot weight.
Significant differences were observed among  this
and the others with fresh weight; but with dry weight,
it was only between carbofuran treated and inocu-
lated control treatment (Table 3). Apart from protein
and moisture, carbofuran treated plants showed the
highest nutrient contents (Table 4). Significant differ-
ences were observed among treatments with protein
and carbohydrates. Least content was observed with
inoculated control in all treatments.

Treated plants performed better when growth
parameters were evaluated. The treated plants had
higher increases in plant height leaf number, leaf area,
flower number, pods per plant and seed per pod. This
observation showed that carbofuran treatment con-
sidering reduced attack by Meloidogyne incognita
(7—9). The difference in performance observed be-
tween carbofuran treated plants and uninoculated
plants  may be as a result of phytotoxicity of
carbofuran. The difference observed between
carbofuran treated plants and the inoculated control
on nutrient content implied that the treated plants
had better nutrient supply, normal physiological pro-
cess and may have suppressed nematode activities
(8, 19). The results of the investigation provide some
basis for comparison when deciding on a replace-
ment candidate for carbofuran because carbofuran
still has superior control quality.
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