
Introduction

Chilli (Capsicum annuum L.) a cash crop grown in all the four
provinces of Pakistan is affected by a number of diseases
caused by fungi, bacteria, virus and nematodes.

Yield loss can be substantial in fields heavily infested with
nematodes and in warmer region damage can be amplified by
secondary pathogens.

Nematicides that are being used for the control of plant para-
sitic nematodes are costly and can cause environmental pol-
lution. Organic amendments such as plant materials are safe
to use and also effective against plant nematodes (Akhtar and
Yadav 1990; Gupta and Kumar 1997; Ramakrishnan et al 1997;
Khan et al 2001; Shaukat and Siddiqui 2001). Therefore, efforts
are being made to study different organic amendments for the
control of nematodes associated with various crops. Recently,
Khan et al (2001) reported the efficacy of three organic amend-
ments including pigeon manure, poultry manure and saw
dust on the populations of Tylenchorhynchus curvus, Heli-
cotylenchus indicus and Meloidogyne spp.

Khan and Shaukat (2001) studied effect of castor, neem and
mustard oil - cakes on nematodes associated with chilli namely
Helicotylenchus indicus, Pratylenchus thornei and
Meloidogyne spp.  Population densities of the nematodes
were effected by the organic amendments to varied extent.
Comparatively, castor oil - cake caused greatest reduction in
nematode population. The present investigation deals with

the nematicidal effect of Fertinemakil (a pesticide containing
neem cake and a fungicide produced by PCSIR Laboratories
Complex, Karachi), sugarcane bagasse alone or in combination
for the control of nematodes associated with chilli. For
comparison a systematic nematicide Carbofuran was used.

Materials and Methods

The experiment was conducted in a field of Crop Diseases
Research Institute, PARC, University of Karachi, Karachi.

This experiment was conducted using a randomized complete
block design with four replications. The microplot size was
1 m2. The initial populations of Helicotylenchus indicus,
Tylenchorhynchus curvus and Meloidogyne spp. (J2) larvae
were 140, 76 and 18/100 ml soil, respectively. These three
species constituted 90.0% of the total nematode population.
The soil was tilled three times within a month so as to facilitate
the release of any residual effect prior to treatments. Six weeks
old seedlings were transplanted in the third week of March
2001 in microplots. The treatments applied in this study were:
Fertinemakil 800 kg/ha, sugarcane bagasse 800 kg/ha,
Carbofuran 10 kg/ha, Fertinemakil + sugarcane bagasse and
control. All treatments were applied in accordance with the
recommendations of Plant Protection, Pakistan. The harvest
of chilli was done from June to September 2001. Initial nematode
population was determined one week before treatment and
final at the time of last harvest in accordance with Cobb’s
(1918) method using a composite root and soil sample from
each microplot.
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The data were analysed using two - way analysis of variance
(ANOVA) followed by least significant difference (LSD) and
Duncan’s multiple range test (Zar 1994). Some specimens of
Helicotylenchus indicus, Tylenchorhynchus curvus and
Meloidogyne spp. (J2) second stage juveniles isolated from
this study have been deposited in the Nematode Laboratory,
USDA, Beltsville, Maryland, USA.

Results and Discussion

Yield was significantly (p < 0.001) increased over the non-
treated plots by all treatments except sugarcane bagasse when
applied alone. Highest yield of chilli was obtained in plots
treated with carbofuran treatment (Fig 1). Fertinemakil in
combination with sugarcane bagasse also gave considerably
higher yield.

Final population densities of the nematodes were also
significantly affected by treatments. The population density
of Helicotylenchus indicus was drastically reduced by
Carbofuran and Fertinemakil in combination with sugarcane
bagasse (Table 1).

The population density of T. curvus was also greatly reduced
by Fertinemakil and Carbofuran.

Meloidogyne spp. second stage juveniles density was
decreased by Carbofuran followed by Fertinemakil + sugarcane
bagasse and Fertinemakil. The reduction of population density
of nematodes by using application of Fertinemakil was similar
to that observed on nematodes associated with onion and rice
(Khan et al 2000a & b). Organic amendment, sugarcane bagasse
was suggested for nematode control as it has been effective in
controlling nematode population (Khan et al 1997; Khan and
Shaukat 2000), thereby, improving yield and at the same time

      Fig 1. Yield of chilli in different nematicidal treatments (CA =
Carbofuran, FE = Fertinemakil, SB = Sugarcane bagasse, CO =
Control). Error bars indicate + 1 standard error of the means.
Treatments and control not sharing a common letter on the bars are
significantly different at P = 0.05 (Duncan’s multiple range test).

Table 1
Effect of nematicidal treatments on dynamics of Helicotylenchus indicus, Tylenchorhynchus curvus and

Meloidogyne spp. associated with chilli

    Nematodes / 100 ml soil           % of nematodes with respect to
Treatment                initial population density

H. indicus T. curvus Meloidogyne spp. H. indicus T. curvus Meloidogyne spp.

Fertinemakil (FE) 36.5 18.0 9.0 26.1 23.7 50.0

Sugarcane bagasse (SB) 99.5 56.7 11.2 71.7 74.6 62.5
Fertinemakil + SB 12.2 24.0 4.7 8.7 31.6 26.1

Carbofuran 10.0 26.5 2.2 7.1 34.9 12.5

Control 99.0 45.5 20.0 70.7 59.9 111.1
Initial population density 140.0 76.0 18.0 - - -

LDS P = 0.01 V 7.3 V 6.6 V 5.4 V 6.2 V 6.7 V 9.2

P = 0.05 V 10.2 V 9.3 V 7.6 V 8.7 V 9.4 V 10.8

its availability is easy. This effective control in population
could be due to biochemical composition of nematicidal
products released by Fertinemakil in soil.

From the present study it can be inferred that Fertinemakil
along with soil amendments not only controls nematode
population but also improves the yield.
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