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iNTRODUCTION
Hot pepper (Capsicum frutescense L.) is a herbaceous plant belonging to the

family solanaceac. It is used in sauces. soups and stews. generally as a flavouring agent
in curries or dried to make cayene pepper and paprika (Hill, 1983). It is also a good
source of vitamins A C and E (Kochher, 1981). Furthermore, whole fruits of the crop
have been found to possess insecticidal properties again=t stored product insect pests
.(lvbijaro and Agbaje, 1986).

The total world production is about 6, 671,000 tons per annum with Nigeria
producing the largest amount of 260,000 tons per annum out of the seven rr.ajor world-
producing countries (Macfronald and Law, 1984). The crop is widely. grown in the
Northern Guinea xivanna of Nigeria.

Hot peppc:' is seriously affected by insect pests in Nigeria. These include the
Amercian bo!' v, ;.i. llelicoverpa armigera (Hb), Stripped blist T beetle. Epicausta
albovita (GestIO). tobacco whi tefly, Bemisia tabaci (Genn. J. Jass..'>. Empoasca spp ..
yellow tea mites. Polvphagotassonemus latus (Bank)
and aphids. Macrosiphuni spp and Aphis gossypii (Glover) (MacDonald and J .uw. ! q~4).
According to Hill (1983). cotton aphid. A gossypii and the green peach .iphid. MY-:'lIs
pcrsicae (Sulz.) are the two most important aphids attacking hot pepper III the tropics.
They are also vectors of pepper veinal mottle virus (PVMV) (Alegbejo, 1986),
Chaudhary (1995) reported M. persicae as the most destructive insect pest causing great
damage and loss in yield of hot pepper in Bauchi state.

The aphids suck plant sap from the leaves and part of the stem resulting ir.
yellowing, drying and falling of leaves (Alegbejo, 2002). This reduces [f-:-

photosynthetic activity of leaves as well as plant growth and yield. Some of t+e ::.c:
attacked plants stop growing and do not bear fruits. The insects also feed on :-L)'!-; -'--
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In case of severe infestation, the leaves may be covered with honeydew as a result of the
insects' feeding activities. Such leaves turn black due to development of sooty mould
(Chaudhary, 1995). Aphids also transmit over 100 phytopathogenic viruses to Capsicum
spp. and other crops' (Hill, 1983; Alegbejo, 2002).

Despite the serious damage caused by aphids on Capsicum plants in Bauchi State,
no concerted effort have been made to test some effective insecticide(s) at appropriate
dosages for recommendation to farmers as means of control of the ravaging pest. The
present study is aimed at determining the comparative efficacies of different insecticides
for the control of aphids (M. persicaei on C.Jrutescense in the field.

MA TERIALS AND METHODS
Experimental layout and Treatments:

Various farmers' fields at the Federal Polytechnic, Bauchi (lOoITN, 9°49'E)
where hot pepper was cultivated were surveyed and the one with the best plant population
and growth was selected for the present studies when the crop was at fruiting
(reproductive) stage. Two trials were conducted from November 1996 to January 1997.
In both the experiments, eight treatments were compared in a randomized complete block
design with four replications. Plot sizes of 5 m x 3 m (with a distance of 75 ern between
ridges and 60 cm between plants) were used in the experiment. Thus each plot contained
four rows and a total of 40 plants per plot were studied. The plots were separated from
each other by 1 m on all sides. Seven insecticides including Dimethoate (rogor 400 g/l),
Pirimiphos-methyl (actellic 25 ec), Monocrotophos (nuvacron 40 wsc), Dichlorvos
(nuvan 1000 ec), Malathion (malastan 50 ec), Diazinon (niacide 600 g/l), and Carbaryl
(sevin 85 wp) were tested at 0.05 percent concentration. An untreated control was also
maintained. A knapsack sprayer was used to apply the insecticides in the evening in a
fairly calm wind condition to avoid drift of insecticides to the adjacent plots. In each
case, spraying was done so as to cover the leaves and stem properly. Spray output totaled
200 litres per hectare. After the application of one insecticide, the knapsack sprayer was
washed thoroughly in order to avoid contaminating the next insecticide.

Insect Sampling and Data Collection:
Two middle rows in each plot were selected for the purpose of evaluating the

effectiveness of the insecticides used on aphids. Ten Capsicum plants from these two
middle rows were randomly selected and tagged with a number serially from one to ten
for subsequent observation. The number of aphids on both the upper and lower surfaces
of five leaves on each of the tagged plants in each plot was counted before spraying to
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determine the pre-spray aphid population in different plots. Thereafter, subsequent
countings were done at 1, 2, 3, 7 & 14 days after spraying to observe any reduction in
pest population. Data on pre-spray and post-spray population of aphids were transfonned
into and subjected to analysis of variance. Significant different treatment means were
separated at the P= 0.05 by Least Significant Difference.

RESULTS
Efficacy of Different insecticides on Aphids Infesting Capsicum plant.

Data presented in Table 1 revealed that the mean pre-spray population of aphids
varied from 16.85 to 46.65 aphids per five plants. However, when the aphid population
was recorded a day after spraying, the pest population following the application of
various insecticides varied from 0.30 to 13.75. These populations of aphids were
significantly (p< 0.05) lower in the treated plots in the control with the latter having a
population of 33.30. When the effectiveness of the various insecticides was compared,
pirirniphos-rnethyl and diazinon proved most effective. The populations of aphids
obtained in dimethoate, rnonocrotophos. dichlorvos and carbaryl- treated plots were
similar and the differences in the populations were not significantly different from c.
other. However, the highest population of aphids (13.75) was observed on plants trcarv.i
with malathion. Similarly, when populations of aphids were recorded two days a;'1;"
spraying. all insecticide-treated plots gave significantly lower populations of aphids thu'.
the control plots. However. diazinon and pirimiphos-methyl were most ctfccn«
compared to other insecticides and gave significantly lower pest populations. Carh •.•,:
and malathion were least effective on aphids. Therefore, plots treated with the latter
recorded significantly higher populations of the pest.

Observations recorded three days after the insecticide applications indicated that
significantly lower populations of aphids were observed in the treated plots than tile
control. Among the various insecticides, diazinon, pirimiphos-methyl and monocrotoph. ':'
were found equally effective and significantly better than all the remaining insecticides
except for monocrotophos that was not significantly different from dimethoate. The ie~jq

effective was malathion.
Observations recorded seven days after spraying also showed that all the-

insecticide treated plots had significantly lower pest population than the control plo:
Diazinon, pirimiphos-methyl, dimethoate, monocrotophos and dichlorvos were fot.''':: .
be equally effective on the aphids and significantly better than malathion .md , .1.

tx(" ..nt lor diC"!lln('~: whose effectiveness "vas not significantly different I' .

(Tahle 1).
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Table 1:Reduction in the number of aphids on hot pepper using different insecticides
Insecticides Pre-spray Aphids populations after spraying days after insecticide application
population 1 2 3 7 14
Dimethoate 46.65 4.55(2.25) 7.15(2.64) 10.20(3.10) 15.35(3.53) 18.80(4.02)
Pirimiphos-methyl 16.85 0.30(1.13) 0.70(1.24) 1.55(1.45) 2.15(1.53) 2.55(1.73)
Monocrotophos 39.45 4.60(2.21) 5.35(2.38) 6.90(2.77) 13.35(3.63) 26.00(4.95)
Dichlorvos 37.20 4.85(2.22) 9.60(2.84) 11.00(3.25) 17.15(3.82) 29.75(4.66)
Malathion 34.80 13.75(3.71) 18.90(4.13) 24.50(4.80) 28,90(5.28) 313.50(5.93)
Diazinon 15.90 1.15(1.40) 0.00(1.00) 0.65(1.23) 1.75(1.46) 1.80(1.47)
Carbaryl 26.45 5.20(2.34) 12.55(3.61) 13.90(3.73) 16.00(3.98) 23.35(4.77)
Control 33.05 33.30(5.71) 34.75(5.89) 35.95(6.07) 37.30(6.10) 37.65(6Z'
LSD (0.05) NS (1.13) (1.83) (1.74) (2.36) (2.62)
Figures in parenthesis are means of >In
NS = Non-significant

At 14 days after spraying, all the plots treated with insecticides gave significantly lower
pest population than control plots. However, when effectiveness among the insecticides
was compared, diazinon and pirimiphos-methyl gave significantly lower pest population
than all the remaining insecticides except that there was no significant difference between
pirimiphos-methyl and dimethoate. The least effective was malathion.

DISCUSSION
The study revealed that all the insecticide treatments significantly reduced the

population of aphids on hot pepper (c. [rutescensei than the control throughout the
periods of observations. The order of effectiveness of the insecticides against aphids was
diazinon > pirimiphos-methyl > monocrotophos > dimethoate > dichlorvos > carbaryl >
malathion. The results of the present investigation thus showed that diazinon is the most
effective insecticide in the control of aphids on hot pepper. Diazinon showed the highest
efficacy on the pest a day after spray and remained effective up to 14 days. Studies
earlier conducted by Ambrose and Regupathy (1990) and Uvah et al. (1992) had
established the superiority of diazinon over several other insecticides like carbaryl.
acephate and demeton-methyl for the control of aphids on hot pepper. Pirimiphos-methyl
was the second best among the insecticides as lower population of aphids (0.30) was
noted within 24 hours of its application and this trend continued up to 14 days after
spraying. Ambrose and Regupathy (1990) and Uvah et al. (1992) have also reported
good results with pirimiphos-methyl in reducing aphid population on Capsicum spp.
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Among the remaining five insecticides, monocrotophos proved significantly superior to
others. Populations of aphids in plots treated with monocrotophos were lower than 7.0
after L 2 and 3 days of its application and were 13.35 and 26.00 after 7 and 14 days,
respectively. This indicates that this insecticide can remain effective against aphids even
up to 14 days of application. Similar results with monocrotophos have been reported by
Ambrose and Regupathy (1990). Performance of dimethoate was better than dichlorvos,
carbaryl and malathion, but comparatively less effective than diazinon, pirimiphos-
methyl and monocrotophos. Although dimethoate gave a very good initial kill. its
effectiveness was reduced to 15.35 and 18.00 at 7 and 14 days after its application
respectively. Similar results were recorded in plots treated with dichlorvos and car. .ir:'.
The performance of these three insecticides is in conformity with the findings or Hi!:
(1983), who reported very good initial but poor residual effects in these insectic -:,~
treatments. The least effective insecticide was malathion. The insecticides gr.c ::
distinctly low kill at the initial stage of its application. While with other insecticides
initial kill was comparatively high, although with time, their effectiveness was reduced
probably due to their low residual toxicity. Thus the present study indicates that
diazinon. pirirniphos-methyl and monocrotophos were more effective than the remaining
four insecticides. Similar observations were made by Hill (1983) and Ambrose and
Regupathy (1990) who reported that diazinon, pirimiphos-rnethyl and monochr: is
were more effective than acephate, demeton-rnethyl and methamidophos for the (:("".'!

of aphids.
Among the effective insecticide. It.", f'; .'h:I'-·

pirirniphos-methyl was 14 and 3 to 7 days respec.. .cly. \\'1!iie iu : ,,,c «r rc~}r--
this duration was about ~\ to JU days (hill. 19i:U). Therefore. if Ulj'.)iCl!'il "

reached tlowering and fruiting stages (reproductive) then only pirimiphos-rneth;
recommended for the control of this pest. while Juring the vegetative phases ;,:' .
any of the three most effective insecticides mentioned above can be applied 1(,

this pest. Pirirniphos-methyl, which gave,a good kill with 7 days pre-harvest inte.: ~:
be safely recommended to control this pest if its infestation occurs at the fruiting '-.
the crop.
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