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respectively after 24, 48 and 72 hours.

ABSTRACT
Maize is an important cereal crop after wheat and rice, grown all over the world including
Pakistan. Maize crop is attacked by several insects pests among them maize stem borer, Chilo
partellus is key pest that cause huge losses. Different management tactics are adopted to control
pest and minimize the yield reduction. An experimental study was conducted at Insect pest
management program in National Agricultural Research Centre (NARC), Islamabad during
2017 to check the concentration of stem damage by C. partellus in maize field and parasitism of
Trichogramma chilonis reared on C. partillus eggs under laboratory conditions. The results
showed that maximum tunnels were recorded in Maize Germplasm (MBR-10) entry 1 (2.75)
followed by row 4 (2.40) while minimum in the row 3 (0.42) followed by row 9 (1.00). The rates
of adult emergence on the eggs of Chillo partellus was 83.92% followed by 78.71% and 71.21%
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INTRODUCTION

Maize is important cereal crop after wheat and
rice. It belongs to family gramineae. It is a
multipurpose crop as a source of nutrients for
animals and human. It is serving as a basic raw
material for the production of starch, protein,
alcoholic beverages, food sweeteners and fuel
(Afzal et al., 2009). During 2017-2018, maize
was grown in area of 1251.4 million hectares
with an annual production of 5901.6 million
tonnes Pakistan (GOP, 2018).

There are many factors (biotic and abiotic)
responsible for the low maize production in
world including Pakistan. Abiotic include
temperature, humidity and rainfall while insect
pests and pathogens are biotic factors (Scholar,
2020). Insect pests are the main threat for
maize production and among them, Maize
stem borer, Chilo partellus is a most notorious
and destructive pest of maize throughout the
globe (Arabjafari & Jalali, 2007).
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This pest can cause about 24 to 81% crop
losses in Pakistan (Khan et al., 2015; Kumar,
1997; & Farid et al., 2007). The crop damage
varies with respect to maize stage, variety and
cultivars (Sajid, et al., 2020). Several control
strategies are used against maize stem borer in
the globe. Insecticides are excessively used
strategy to control various crop insect pests in
the world (Saleem et al., 2014) but have
negative impact on biological fauna and
environment. Confidor is an effective pesticide
that used at national and international level
against C. partellus (Ali et al.,, 2014; &
Mashwani et al., 2011). Pesticides are usually
not adopted by each farmer due to their high
rates and insect resistance to pesticides.

Among all controlling methods, host
plant resistance and biological control
(Trichogramma chilonis) are eco-friendly and
sustainable approach against pest. Many egg,
larval and pupal parasitoids species (Preetha et
al., 2010; Bastos et al., 2006; & Hussain et al.,
2010) of various insect pests (Hassan et al.,
1998; & Ahmed et al.,, 2003) have been
reported by many researchers from various
regions of Pakistan (Haffmans, 2008).

The current study was conducted to
check the effect of T. chilonis on C. partellus
eggs under laboratory and percentage damage
of C. partellus on maize stem under field
conditions. The purpose of study was to reduce
the crop losses caused by C. partellus using its
egg parasitoid.

MATERIALS AND METHODS

The current study was conducted in Insect pest
management program at National Agricultural
Research Centre (NARC), Islamabad during
2017.

2.1. Concentration of stem damage in field
conditions

The concentration of stem damage of stem
borer (chilo partellus) on maize was checked
under the field conditions. For this purpose,
two maize varieties Maize Germplasm (MBR-
10) and Maize Germplasm (MBR-G) were
sown in order to observe the resistance level
against maize stem borer. The following
parameters like no. of tunnels, tunnel length,
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no. of holes, plant height, ear height and
damage percentage were recorded.

2.2 Mass rearing of Chilo partellus in
laboratory conditions

In second experiment, larvae were collected
from different fields of fodder crops planted in
Rawalpindi location. The larvae were placed
into vials and brought to laboratory for rearing
and mass Culturing. Twenty larvae were
shifted in each jar containing small pieces of
maize stem. Jars were covered with a muslin
cloth and tight with a rubber band for
protection of larval escape.Jars were inspected
on regular basis and replaced old food with
new one. The process was continued till
pupation. The pupae were collected and
shifted into new jars for adult emergence. The
emerging adults were shifted into adult rearing
cages containing maize leaves for ovipositon.
On daily basis, cages examined and eggs were
collected from leaves by cutting them into
smaller pieces. The collected eggs were kept
into separate jars and used for further studies.
2.2.1 % Parasitism of T.chilonis reared on
Chilo partillus eggs under control condition
The collected eggs were counted by using the
binocular microscope. The counted number of
eggs were glued on hard paper (8x3 cm) and
placed in T. chilonis rearing jars (55x12 cm)
and % parasitism recorded at different time
interval like 24, 48 and 72 hours.

2.3 Statistical analysis:

Collected data were statistically analyzed by
using computer-based software (Statistix 8.1).
Duncan’s Multiple Range test was used and
means compared through Least Significance
Difference test (LSD) at 0.05.

RESULTS

The results of first experiment as follow.

3.1 Maize Germplasm (MBR-10)

Based on the comparison of means on percent
damage of stem borer on rows of MBR 10,
maximum damage was recorded in row 7
(67.00%) followed by row 2 (60.42 %).
Minimum damage was recorded in the row 3
(27.50%) which is statistically similar to row 9
(29.67%). Based on comparison of mean on
hole number per damaged stem, maximum
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holes were recorded in row 2 (9.20) followed
by row 1 (5.5). Minimum holes were recorded
in row 3 (1.84) followed by row 9 (2.50).
Based on comparison of mean on tunnel
numbers in stem per damaged plant, maximum
tunnels were recorded in entry 1 (2.75)
followed by row 4 (2.40). Minimum tunnels
were recorded in the row 3 (0.42) followed by
row 9 (1.00). Based on comparison of mean on
tunnel lengths in stem per damaged plant,
maximum tunnel lengths were 11.19 c¢cm in
row 1 followed by 10.03 cm (row 2).
Minimum tunnel lengths were in row 3 which

Ind. J. Pure App. Biosci. (2021) 9(1), 18-23

ISSN: 2582 — 2845
is 1.20 cm followed by row 6 which is 5.43
cm. Based on comparison of mean on plant
height, maximum plant height was recorded in
row 4 which is 205 cm followed by row 3
which is 203 cm. Minimum plant height was
recorded in row 9 which is 173 cm followed
by row 7 which is 176 cm. Based on the
comparison of mean regarding ear height
maximum ear height was recorded in row 9
(91.0 cm) followed by row 2 (90 cm).
Minimum ear height was recorded in row 7
which is 82 cm followed by row 3 which is 83
cm.

Table 1: Maize Germplasm (MBR-10) spring 2017

wormons | Pyoe | ol | T | T g | S
1 52.79BC 5.58BC 2.75A 11.19A 186B 89ABC
2 60.42 AB 3.65CDE 2.20BC 10.03A 182B 90ABC
3 27.50D 1.84E 0.42F 1.20D 203A 95A
4 50.00C 7.00B 2.40AB 9.76AB 205A 98A
5 56.25 BC 9.20A 2.07BC 9.63AB 181B 83BC
6 50.00C 4.00CD 1.58D 5.43C 181B 85BC
7 67.86 A 5.17BC 1.58D 6.29BC 176B 82C
8 53.59BC 4.00CD 1.87CD 5.86C 180B 83BC
9 29.67D 2.50DE 1.00E 8.02ABC 173B 91AB
CV (%) 7.47 17.82 0.11 19.05 2.87 4.10
LSD=(0.05) 8.57 1.96 0.46 3.29 12.00 8.00

3.1.1 Maize Germplasm (MBR-G)

Based on the comparison of means of the data
on percent damage of stem borer on entries of
MBR G, maximum damage was recorded in
row 6 (35.83) followed by row 7 (33.48).
Minimum damage was recorded in the row 3
(8.11) which is statistically similar to row 8
(13.45). Based on comparison of mean of the
data on hole number per damaged stem,
maximum holes were recorded in row 2 (6.75)
followed by row 5 (5.50). Minimum holes
were recorded in row 1 (2.00) followed by row
7 (2.70). Based on comparison of mean of the
data on tunnel numbers in stem per damaged
plant, maximum tunnels were recorded in row
8 (2.25) followed by row 6(1.54). Minimum
tunnels were recorded in the row 7 (0.5)
followed by row 1 (1). Based on comparison
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of mean of the data on tunnel lengths in stem
per damaged plant, maximum tunnel lengths
were (10.57) cm in row 5 followed by 9.83 cm
(row 8). Minimum tunnel lengths were in row
7 which is (1.60) cm followed by row 2 which
is (207) cm. Based on comparison of mean of
the data on plant height, maximum plant
height was recorded in row 7 which is (185)
cm followed by row 4 which is (184) cm.
Minimum plant height was recorded in row 2
which is (168) cm followed by row 6 which is
180 cm. Based on the comparison of mean of
the data regarding ear height maximum ear
height was recorded in row 7 (91 cm) followed
by row 5 (86 cm). Minimum ear height was
recorded in entry 3 which is (79) cm followed
by row 8 which is (82) cm.
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Table 2: Maize Germplasm (MBR-G) spring 2017
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Plant Ear
) Damage Holes Tunnel s Tunnel ) )
Entries Height Height
(%) (NO)) (NO)) Length (cm)

(cm) (cm)

1 26.66AB 2.00D 1CD 4.02DEF 183 85

2 14.83CD 6.75A 1.5BC 2.075EF 168 83

3 8.01D 2.00D 1.5BC 4.70CDE 180 79

4 18.40BCD 4.08C 2.25AB 7.40BC 184 79

5 20.007BC | 5.50AB 3A 10.57A 183 86

6 35.83A 4.835BC 1.54BC 6.335CD 180 85

7 33.48A 2.700D 0.5D 1.60F 185 91

8 13.45CD 4.33BC 2.25AB 9.83AB 183 82
CV (%) 21.14 13.79 20.06 20.08 2.83 5.60
LSD=(0.05) 10.67 1.31 0.8 2.76 NS NS

The results of second experiment as follow

3.2 Percent Parasitism

Table 3 indicates that the maximum rate of
parasitism on Chillo partillus was recorded
81.61%, followed by 73.09% and 61.70
%respectively.

3.2.1 Percent Adult emergence

The rates of adult emergence on the eggs of
Chillo partellus was 83.92% followed by
78.71% and 71.21% respectively after 24, 48
and 72 hours.

3.2.2 Adult longevity

The present study table 4 indicates that
Trichogramma reared on Chillo partellus was
lived 5 days followed by 45 and 4.3
respectively after 24, 48 and 72 hours. After
24 hours of post treatment, maximum
parasitism % of eggs was recorded. The adult
emergence and longevity was found more after
24 followed by 48 hours.

Table 3: % Parasitism of T.chilonis reared on C. partellus eggs

Host Age % Parasitism | %Adult Emerges | Duration | Adult longevity
Time/hours
24 hours 81.61 83.92 10 5
48hours 73.01 78.71 8 4.5
72 hours 61.70 71.21 9.5 4.3
DISCUSSION plays key role for various countries. It is the

There are many factors that involved in crop
yield reduction such as abiotic (temperature
and humidity) and biotic (insect pests,
pathogens) factors. Among biotic factors,
insect pests are the main factors that directly
and indirectly affect the crop production
(Bergrinsion et al., 2004). The various sucking
and chewing insect pests are attacking on the
crops especially maize crop all over the world.
Maize is the cereal crop after wheat and rice,
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major source of food for animals and human.
The maize stem borer, Chilo partellus is
serious and notorious pest (Mugo, 2001) of
maize that causes 80-100% crop losses in
various crop growing counties (Naz et al.,
2003).

There are various methods such as
cultural, botanicals, biological, host plant
resistance and chemicals that adopted at
national and international level against the
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insect pests throughout the world including
Pakistan (Ramzan et al., 2019). The most
effective and sound approach to control insect
pests and reduce insect damage is host plant
resistance (Bhandari et al., 2016).

An experimental study was conducted
to observe the resistance in two maize varieties
like Maize Germplasm (MBR-10) and Maize
Germplasm (MBR-G) against Chilo partellus.
The results showed that in MBR 10, maximum
damage was recorded in row 7 and in MBR-G,
maximum damage was recorded in row 6. This
observation is in agreement with others
researchers (Ampofo, 1984) they reported 21-
day-old plants to be more preferred by C.
partellus for oviposition. A study was
conducted in Islamabad to check the host
preference of Chilo partelluson different
maize varieties. The study concluded that dead
hearts and leaf damage was recorded in 3
entries and 1 entry, respectively (Latif et al.,
2019). Our study findings are also similar to
earlier studies.

The insect resistance to plants can be
checked by measuring the attack of insect
pests like C. partellus at seedling stage. The
current study findings are in line with other
study findings (Khalig & Mehmood, 1991).
Javed et al. (2012) have reported the similar
findings. Percent Parasitism of T. chilonis
reared on C. partillus eggs was checked at
different intervals under control conditions. In
study, 81.61, 73.01 and 61.70% parasitism was
observed at interval of 24, 48 and 72 hours,
respectively. The maximum % parasitism was
observed at 24 hours and lowest after 72 hours
of post treatment. The current study findings
are in line with the previous studies (Hussain
etal., 2010).
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