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ABSTRACT 
Study was carried out for the management of maize stem borer, (Chilo partellus Swinhoe) with 

different release levels of Trichogramma chilonis at different time intervals under RCB design. 

Release levels were kept as 10, 20, 30 and 40cards/acre with control where no application was 

done. Each treatment was replicated three times. Study comprises the effect of abiotic factors on 

percentage infestation of Chilo partellus. Data was taken at day before application, 4th, 8th and 16th 

day after the installation of Trichogramma cards. Results showed effect of temperature was highly 

significant to infestation by giving R value= 0.7180 while humidity was non-significant by giving 

R value= 0.1137. Results also revealed that after 4th day T3 showed minimum infestation 38% 

while infestation in T1, T2, T4 was 39.7%, 43.3% and 50% respectively while control plot 

remained most infested. After 8th and 16th day again T3 showed the maximum parasitism as 

compared to all other treatments. In all tested intervals T3 was more effective in controlling the 

Chilo partellus but it was also observed that all the treatments were found significantly effective in 

reducing the Chilo partellus population. On the behalf of these results it is concluded that Tricho 

cards should be recommended for effective and environment safe control program of Chilo 

partellus instead of chemicals which have drastic effects on crop, soil and environment as well. 
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INTRODUCTION 

Maize (Zea mays L) is third ranked cereal crop 

among all cereal growing crops globally. [1]. 

Maize is a major staple food and economically 

valuable cash crop for the miniature farmers 

of continents of Asia and Africa [2].  About 

118 million hectare area with the yield of 600 

million metric tons per year is under 

cultivation of maize throughout the world. 

Pakistan belongs to a high yielding country of 

maize. Maize is fourth major cereal crop in 

Pakistan after cotton, wheat and rice. Maize 

contains very high nutritional values and 

comprehensive uses. It is a prosperous source 

of protein, starch, vitamins and minerals. 

Animals and poultry are nourished from maize 

as they readily consume it. Pakistan occupies 

43% of maize growing area of total cultivated 

land. Contribution of Punjab is 30 %, Sindh 

comprises 3 % KPK shares maximum of 63 % 

and Baluchistan produces 3% of maize 

production at national level. Punjab and KPK 

holds about 98% of the national production of 

maize [3]. Nationally maize holds about 3.5 % 

of the total agriculture production [4]. 

According to economic survey of Pakistan 

2014-2015 maize growing area decreased 

drastically with 5% yield loss in production as 

compared to the yield of year 2013-2014 [5]. 

This decline is due to reduction of maize 

growing land which is very insecure for an 

under developing state like Pakistan whose 

economy strongly based on these cash crops. 

There are several environmental factors that 

limit productivity and production of maize, 

these factors are biotic, abiotic and some 

socioeconomics [6,7]. Abiotic factors includes 

decline in soil fertility, nutrient shortage, 

toxicity and drought lead by unreliable 

rainfall. Biotic factors harming the maize 

production are foliar diseases, parasitic weeds 

and some of the insect pests [8,9]. Among 

these insect pests, pest belonging to the order 

Lepidoptera are very devastating in limiting 

the growth of maize and causes the severe 

yield loses. In Africa and Asia some 

lepidopteron are the actual threat for maize 

[10]. Brutal yield losses are caused every year 

from the thrash of these pests. About 139 sort 

of insect pest are reported that attack on maize 

with miscellaneous injure levels. Among them 

12 are extremely serious pests of maize [11]. 

Chilo partellus Swinhoe (Lepidoptera: 

Pyralidae) is the most devastating pest of 

maize among all reported pests [12]. Leading 

attack about more than 90 % on maize in 

kharif period is through Chilo partellus among 

the lepidopteron [13]. South Asian countries 

are under a serious threat of this borer. 

According to an estimate losses caused in 

southern and eastern Africa and in south Asia 

are above 88 %. Agro ecological zones where 
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there is occurrence of Chilo partellus, it shows 

good establishment and badly destruction of 

kharif crops [14-16]. Keeping in view these 

losses and pest outbreaks an environment 

secure control program is necessary to restrict 

the pest population. Biological control is very 

effective in controlling the pest population 

[17]. Another positive point of bio control is 

that it is very safe tactic in controlling the pest 

because it has no effect on non-targets and 

also it is secure environmentally [18]. 

Trichogramma chilonis (Trichogrammitidae, 

Hyminoptera) is a well-known bio control 

agent used against stem borers. They are very 

tiny wasp having size about 0.5 mm long. 

They feed on eggs of host (egg parasitoid) and 

attack over 200 species mostly on 

Lepidopterans [19]. These bio agents are 

practiced in more than 32 million hectare area 

worldwide in controlling the lepidopterous 

pests [20]. Government and private insectaries 

are rearing nine species of Trichogramma and 

releasing it over 80 million acre agricultural 

area annually [21]. Releases of T. chilonis in 

China, Switzerland and Canada gave up to 90 

% control on corn, sugarcane and cotton crop. 

Present work is also on the evaluation of 

effectiveness of Trichogramma chilonis on 

different release levels. In this study effect of 

Abiotic factors on percentage infestation of 

Chilo partellus was also observed with the 

help of correlation. Correlation leads in 

understanding association between objects and 

helped in achieving the goals of research [22-

24]. 

MATERIALS AND METHODS 

Research was conducted on agronomic 

research farm of Auriga Managa Mandi 

Lahore under the field conditions on July 

2016. Local maize variety (6621) was sown 

keeping spacing plant to plant and row to row 

distance 25cm, 75cm respectively. All 

required agronomic practices were fulfilled in 

field of all treatments. The area was divided 

into five sub plots each of 1 acre and between 

the treatments non experimental area was left 

to reduce any experimental error. The 

experiment was laid down under randomized 

complete block design (RCBD) with five 

treatments and three replicates. Data was 

analyzed statistically with the help of software 

Statistix 8.1. The means of all treatments were 

separated by applying the Least Significance 

Difference (LSD) test with 0.05 % probability 

for understanding their significance status 

[25]. 

Installation of Tricho cards: 

Five different doses of Trichogramma cards 

were installed in the field. Tricho cards were 

applied @ 10, 20, 30 and 40 cards/acre, T2 @ 

20 cards/acre and untreated control plot 

without any card was also maintained. These 
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Tricho cards were stapled on leaves of maize 

in each plot of treatment approximately 24 

hours before the emergence of adult T. 

Chilonis from parasitoised. 

Data collection: 

Percentage infestation and parasitism: 

Data for percent infestation was recorded by 

selecting 30 random plants per plot before and 

after 4th, 8th, and 16th day after installation of 

Tricho cards in field. The data was observed 

on dead hearts, holes in the stem, and presence 

of larvae and their excretions. The observation 

was taken visually by observing dead hearts 

and whorl damage while for observing the 

larval presence infested stem was opened. The 

percent infestation was calculated by 

following formula [26,27].  

% infestation = No. of plant infested / total plants × 100 

While for the percent parasitism egg batches 

of C. partellus were collected, kept in petri 

dishes with moist tissue paper and brought in 

to the laboratory for rearing and hatching of 

the eggs. Percentage parasitisim was 

determined by the following formula, 

% parasitism = No. of eggs parasitized / total eggs × 100 

Data collection of abiotic Factors: 

The data of abiotic factors including 

temperature and humidity was collected from 

Pakistan metrological department.   

 RESULTS AND DISCUSSION 

This present study is evident for the 

effectiveness of Trichogramma chilonis 

against C. partellus. Fluctuation in percentage 

infestation due to weather factors was also 

studied by developing correlation between 

abiotic factors on percentage infestation. 

Study shows the lowest level of infestation of 

C. partellus in plots treated with Trich cards 

@ 30 cards per acre followed by Tricho cards 

10, 20 qnd 40 cards/acre. was observed in 30 

plot and it was followed by T1, T2 and T4. 

Maximum infestation was observed in control 

T5 plot. Data observed at 4DAT (day after 

treatment) revealed that T3 plot was most 

effective in giving minimum infestation while 

control plot remained most infested. A graph 

showing the percentage infestation at 4DAT 

for all applied treatments is given below.

 
Figure 1: Representing percentage infestation at 4th day after treatment (4DAT) 
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Their maximum efficacy was observed after 

the 8th day of their release it was due to their 

proper establishment and adaptation towards 

environment and in the field which is also 

shown below with the help of (Figure 2). At 

all-time intervals T3 proved reliable by giving 

the lowest level of infestation (38%, 23% and 

30.34%) at 4th, 8th and 16th day after the 

release of T.chilonis respectively. Means for 

treatments at different time intervals are given 

in below Table 1. 

Table 2 of correlation (R) for abiotic factors 

(temperature and humidity) is also shown 

below which is revealing that temperature 

showed positive and highly significant relation 

with infestation of C. partellus by giving 

value R= 0.7180⃰ ⃰ while humidity showed 

negative and non-significant relation with 

infestation with value R=0.1137 N.S.  

This was observed that numbers of their 

release and accurate timing showed their 

vitality in reducing the pest. Due to their 

shorter life cycles maximum activity was 

observed at 8th day when T.chilonis was fully 

established and compatible to environment. It 

was observed that at 16 DAT the infestation 

was increased it was due to the shorter life 

cycle of bio control agent but maximum 

control and peak activity was observed at 8th 

day after treatment. Graph at 16DAT is shown 

below (Figure 3). 

 
Table 1: Mean values representing percentage infestation at all-time intervals after application 

         Treatments 4DAT 8DAT 16DAT 
10Cards T1 39.7bc 33.34c 35.00c 
20Crds T2 43.3b 38.00bc 40.00b 

30Cards T3 38.0c 23.00d 30.34d 
40Cards T4 50.0a 42.34b 41.34b 
Control T5 51.67a 51.67a 47.67a 

 
Table 2: Correlation (R) values for Abiotic factors 

Factors R value 
Temperature 0.7180 

Humidity 0.1137 N.S 
 

 

Figure 2: Showing percentage infestation at 8th day after treatment (8 DAT) 
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Figure 3: Revealing percentage infestation at 16th day after treatment (16 DAT) 

The appropriate numbers of their release are 

directly proportional in reduction of the pest.  

These results and findings showed agreement 

with findings Singh [28] and Shenhmar et al. 

[18]. Application of Tricho cards under field 

condition by Soula et al. [29] and Harish [30] 

are also confirming our results which is the 

effectiveness of Tricho cards against the pests 

of order Lepidoptera. Siddiqui et al. [31] and 

Butt et al. [32] conducted field trials of bio 

control agent and prove them very efficient in 

pest control so as the results are matching with 

our results. This Study is also comparable 

with the findings of Ullah et al., [33] and 

Ahmad et al. [34]. Trichogramma was 

released against sugarcane stem borer by 

Shahid et al. [35] and he found better control 

which showed similar results as reported in 

our study. Present study is confirmed by the 

study of Rustamani et al., [36] who reported 

positive effect of temperature on infestation 

on stem borer population.  Findings of 

Mahmood [37] are also confirming our study. 

The observed data showed that all the 

treatments were proved significantly different 

from each other at different time intervals. All 

treatments were comparatively effective in 

reducing the pest population. T3 was more 

efficient as compared to all other treatments. 

CONCLUSION 

The findings concluded that these bio control 

agents are effective in pest control so these 

should be accommodated in an eco-friendly, 

reliable and sustainable pest control program 

while study of abiotic factors will help in 

studying the effect of humidity and 

temperature on percentage infestation of this 

pest. 
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