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Abstract 

The present research was initiated with the objective to evaluate  the efficacy of T. chilonis at 

different release levels in comparison with confidor (immidacloprid) 70WS during the year 

2006. The experiment was laid out in RCB design with five treatments including untreated 

check each replicated four times. Treatments applied consisted of: seed dresser 

immidacloprid single release 10 trichocards per level (dose), double release 20 cards per level 

and triple release 30 cards per level and untreated check. Results revealed that both 

infestation (%) of the borer and egg parasitism is significantly influenced by the releases of T 

chilonis at different levels as compared to immidacloprid treated plots and check. The triple 

releases resulted in better parasitism, followed by double releases, whereas immidacloprid 

was the lowest in parasitism. Minimum infestation (overall %) was recorded in the treatment 

where 30 trichocard, were used whereas maximum infestation (overall %) was observed in 

control plots. The highest grain yield was recorded in the triple released plots followed by 

double released and imidacloprid and single released plots, low yield was recorded in control 

plots. Triple releases of trichocards resulted in maximum parasitism and lowest infestation of 

stem borers and hence recommended for better and environmental friendly management of 

stem borers in maize crop.  
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Introduction 
Maize (Zea mays, L.) is an important 

cereal crop of Pakistan. During 2010-11 

the total area under maize cultivation was 

974.2 thousand hectares with a total 

production of 3707.0 thousands tones. In 

Khyber Pakhtunkhwa, total area and 

production was 422.9 thousand hectares 

and 740.5 thousand million tonns, 

respectively [1] during the same year. 

Maize production is severely affected by 

number of biotic and abiotic factors. 

Among biotic factors stem borer (Chilo 

partellus Swinhoe) is the most notorious 

and destructive pest [2]. Stem borer 

appears in March and remain active till 
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November and passes the winter as full-

grown larvae in the stubbles [3]. 

Because of pesticides use, problems have 

increased, thus it has stimulated renewed 

interest in biological control as a control 

method by itself or as a part of integrated 

pest control system. Among biological 

techniques, inundative releases of 

Trichogramma spp. have led to 

commercially successful programs against 

Ostrinia nubilalis [4]. In areas where 

Trichogramma spp. have been released 

continuously for years, has resulted in 

large ecological and economic benefits [5]. 

Trichogramma spp. is a tiny (5mm long) 

parasitoid, which attacks the eggs of its 

host. As a biological control agent, T. 

chilonis wasp are reared and released in 

the affected fields [6]. The larva (T. 

evanescens) goes through three 

developmental stages and pupate inside 

the host egg that cause host eggs turn 

black [7].  

Trichogramma species have been reported 

from various hosts i.e, Acigona steniellus, 

Helicoverpa armigera, Chilo partellus, 

Chilo infuscatellus, and Emmalocera 

depressella [8]. Parasitization percentage 

of T. chilonis against tomato fruit borer 

increased with increasing tricocard number 

[9].  

The present research was therefore 

initiated to study the efficacy of T. chilonis 

at different release levels in comparison 

with imidacloprid  a seed dresser against 

maize stem borer (C. partellus). 

Materials and methods 

The study was conducted at Malakandhar 

Farm The University of Agriculture, 

Peshawar. Maize variety Azam was sown 

in 300 m2 area, which were sub divided 

into 20 experimental units having plot size 

4.2x3.6 m2 consisting of six rows. Row to 

row distance was 70 cm whereas plant to 

plant distance was 20 cm. There were five 

treatments viz. T1 (control), T2 
(Seed 

dresser /immidacloprid), T3 (single release 

of 10 Tricho cards (each card having 450 

eggs of Sitotroga cereallela parasitized by 

T. chilonis), T4 (double release 20 cards) 

and T5 triple release 30 cards were applied 

to the experimental units.  The treatments 

were replicated four times with buffer 

zones of 200 m2. All these releases were 

made at fifteen days interval where first 

release (0 days release) was made on 20th 

May, 2nd on 5th June and 3rd was on 20th 

June. These plots were regularly 

monitored at 7 days intervals and the data 

were collected after the 7 days of 0 days 

release in each plot respectively and the 

data were summed up for a month interval. 

Egg batches of C. partellus were randomly 

collected from maize fields. 

The culture of S. cerealella was 

maintained in the Plant Protection 

laboratory The University of Agriculture, 

Peshawar. T. chilonis parasitized cards 

(size 4 cm2), from which adult were ready 

to emerge in 24 hours were stapled to the 

maize leaves according to the treatments 

i.e. single release where 10 cards were 

tagged at 0-days interval, 20-cards in 

double release at 10 cards at 0 day and 20 

days interval and in triple release plot 30 

cards were released at 10 cards/plot at 0, 

20 and 35 days interval respectively and 

control plots were kept untreated. The 

cards were attached randomly by an 

ordinary stapler in the field at 5 different 

places in each plot to the maize  leaves in 

each plot when the pest population reached 

upto economic threshold  level. 

The data were recorded at one-meter (m) 

long row from each plot and were 

examined for borer eggs at 7 days interval. 

Data of percent parasitism and percent 

infestation were recorded on weekly basis. 

Number of infested plants per plot and 

number parasitized eggs were converted 

into percentage. Following maturity of 

crop, the yield components, viz., grain per 

cob(20 cobs at random) , thousands grain 

weight, grain yield kg-1ha and biological 

yield kg 1ha   were recorded by selecting 20 

plants from each plot randomly  The 

leaves with eggs batch of C. partellus were 

cut in size of 5 cm from the maize and 

were kept in the Petri dish with moist 

tissue paper and kept in the laboratory for 
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proper emergence of the parasitoid T. 

chilonis if any and then the percent 

parasitism was calculated.  

Statistical analysis 
The data were statistically analyzed 

through 2-way ANOVA in MSTAT C 

package (Michigan State University, 

1991), and means for different parameters 

were separated by applying least 

significant difference (LSD) test at 0.05 % 

level of probability to know their 

significance status, [10] followed the 

procedure as applied by [11]. 

Results and discussion 

Percent parasitism 

Release of T. chilonis at different intervals 

significantly influenced its percent 

parasitism as compared to control and 

imidacloprid treated plots. Tricocard 

level/number per unit area significantly 

affects percent parasitism, maximum 

parasitism (32.82 %) of C. partellus was 

observed in plot treated with triple (30 

cards/plot) release followed by double 

(26.20%) and single release (20.62%). 

While, minimum (7.7 %) parasitism were 

recorded in plot treated with 

immidacloprid with with no significant 

difference from control plot (8.82%) (table 

1). Results showed that the releases of T. 

chilonis play a vital role in increasing of 

percent parasitism of C. partellus eggs. 

The results are in conformity with [12] and 

[8], who studied the increase in percent 

parasitism by T. chilonis. It seems that the 

releases of T. chilonis worked in bringing 

down the pest population. There is a need 

for continuous efforts and cooperative 

work through the maize growing built and 

in particular where the pest is a serious 

problem. The presence of parasitized eggs 

in the control plots and immidacloprid 

treated plots shows that the T. chilonis is 

present in the area naturally during the 

study. There is a need to monitor 

population of T. chilonis in the target area 

and further releases should be made 

accordingly. 

Percent infestation (overall) 

Table 1 determines the leaf damage, 

infested stubbles and dead hearts. Analysis 

of the data indicated that infestation by C. 

partellus was maximum in control plots 

(17%), followed by imidacloprid treated 

plots (10.5 %), where as minimum (5.5 %) 

infestation was observed in triple release 

plots. In this case our results again 

coincide with [12-14], where they worked 

on effectiveness of T. chilonis against 

sugarcane borer and achieved similar 

results, besides; this is more environment 

friendly and carry no health problem. 

Mean value of the data (Table 1) showed 

that there is significant difference in the 

releases of T. chilonis at different released 

levels in the management of maize stem 

borer. It is apparent that the different 

releases of T. chilonis play an essential 

role in the reduction of pest infestation. 

The results are in agreement with findings 

of [8], who studied the effectiveness of T. 

chilonis and found out the impact of T. 

chilonis in reduction of percent infestation 

by maize stem borer. The T. chilonis 

releases at different interval were made 

according to the phenology of C. partellus 

and releases were made on the appearance 

of the adult of stem borer in the fields of 

maize which leads to synchronization of 

the egg parasitoid to the host C. partellus. 

Our results are fully supported by the 

findings of [8, 15], which investigated that 

T. chilonis effectively control sugar cane 

stem borer.  However, in contrast to our 

results [16], reported that T. chilonis being 

ineffective against the maize stem borer, 

may be this situation could be due to 

abnormal environmental conditions where 

Trichogramma can’t reproduce effectively 

that could be sufficient for borer eggs 

parasitism. 
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Table 1. Efficacy of Trichogramma chilonis (ishii) in comparison with seed 

dresser/immidacloprid) against the maize stem borer (Chilo partellus Swinhoe) 

Mean in column followed by the same letters are non-significant at 5% level of probability using LSD 

test. 

Yield 

Grain per cob 

 Data regarding the yield parameters are 

presented in Table 2. Analysis of the data 

showed that statistically significant 

variation found among the yield 

component of the treatments. It showed 

that maximum (447.96 grains/cob) were 

recorded in plots where 30 tricho cards 

were tagged, followed by (369.65 

grains/cob) in the plots where 20 tricho 

cards were used. While, minimum (289 

grains/cob) were obtained in control plot. 

By comparing chemical treatments with 

biological treatments it is found that 

immidacloprid gave the same results as 

recorded from plots where 20 tricho cards 

were used per plot and better results than 

treatments where 10 tricho cards were 

tagged. 

Thousand grain weight (g) 

The results showed that maximum (220 g) 

thousand grain weight was recorded in 

plots where 30 tricho cards were tagged, 

followed by (209 g) in plots where 20 

tricho cards were used. While minimum 

(195 g) thousand grain weights was 

obtained in control plot. By comparing 

chemical treatment with biological 

treatments it is found that imidacloprid 

gave better results with (206.57g) 

thousand-grain weight than (205.49g) 

thousand-grain weight from plots where 

10 tricho cards were tagged. 

Grain yield (kg/ha) 

The data revealed that maximum (3836 

kg/ha) grain yield was recorded in plots 

where 30 tricho cards were used, followed 

by (3274 kg/ha) where 20 tricho cards 

were used. While minimum (2611 kg/ha) 

grain yield was recorded in control plot. 

By comparing chemical treatment with 

biological treatments it is found that 

imidacloprid give better results with grain 

yield of 3109 kg/ha than (2742 kg/ha) 

where 10 tricho cards were tagged. 

Biological yield (kg/ha) 

Statistical analysis of the data indicated 

that there was significant variation among 

the different treatments. It revealed that 

maximum (7306 kg/ha) biological yield 

was recorded in plots where 30 tricho 

cards were stapled, followed by (7251 kg/ 

ha) in plots where 20 trichocards were 

used. While minimum (6808 kg/ ha) was 

recorded in the untreated control plots. By 

comparing chemical treatment with 

biological treatments, table 2 showed that 

the difference loprid with biological yield 

of 7032 kg/ha and 10 Tricho card treated 

plots (6979) kg/ha was found non- 

significant. Overall, results showed that 

grain yield of maize increases with the 

increase of percent parasitism (Figure 1). 

It is shown that with the increase of 

percent parasitism (30 to 40 %), the grain 

increases (3500-4000 kg/ha). 

Results shows that yield components of 

Treatments % leaf 

Damage 

± SD 

% Dead 

Hearts 

± SD 

% Infested 

Stubbles                                                                                  

± SD 

% Infestation 

(overall)                              

± SD 

% 

Parasitism 

± SD 

Control 19.8 a ± 4.85 14.88 a ± 2.95 15.75 a ± 3.95 17.0 a ± 1.7 08.82 d ± 1.28 

immidacloprid 

70%WS 13.47 b ± 3.37 07.75 c ± 1.55 10.62 b ± 1.38 10.5 c ± 0.5 07.7 d ± 0.56 

Tricho. Level 1 
16.87 ab ± 

2.95 11.62 b ± 2.06 12.42 b ± 1.99 14.0 b ± 0.8 20.62 c ± 3.42 

Tricho. Level 2 9.37 cd ± 0.85 

06.25 cd ± 

1.04 07.87 c ± 0.85 08.0 d ± 0.3 26.20 b ± 2.51 

Tricho. Level 3 6.75 d ±0.65 04.05 d ± 0.84 05.9 c ± 1.10 05.5 e ± 0.5 32.82 a ± 3.28 

LSD value  4.76 2.36 2.66 1.46 3.59 
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check plots and treated plots were highly 

significant. It is clear from data that in all 

treated plots values of yield components 

were higher compared to control. 

Similarly, among treated plots values of 

yield components increased with 

increasing tricocard per unit area. Overall 

our result are in agreement   with [6] who 

found that C. partellus infestation in maize 

crop was significantly lower in IPM 

treatment compared to check plot.  In 

another study [9] reported that Chilo 

partellus alone caused yield losses of 10-

50% in Peshawar valley.

Table 2.  Yield parameters as affected by different treatments (Trichogramma     levels) 

and chemical in comparison with control 

Treatments 

(Trichogramma 

levels) 

No. of Grains 

per Cob 

Thousand 

Grain 

Weight (g) 

Grain Yield 

(kg/ha) 

 

Biological Yield 

(kg/ha) 

Control 289.000 d 195.800 c 2610.75 d 6808.25 b 

Immidacloprid 

70%WS 
361.325 b 206.568 b 3109.25 b 7032.25 ab 

Trichogramma, 

Level 1 
329.325 c 205.485 bc 2742.25 c 6979.50 ab 

Trichogramma, 

Level 2 
369.650 b 209.118 ab 3273.75 b 7251.00 ab 

Trichogramma, 

Level 3 
447.960 a 220.300 a 3836.25 a 7306.25 a 

LSD value  24.03 13.68 123.1 368.29 
Means in each column followed by the same letters are not significantly different at 5 % level of 

probability. 
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Figure 1. Correlation between percent parasitism of maize stem borer (C.  partellus) by 

T.  chilonis ishii and grain yield of maize 
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Conclusion and recommendations 
Based on the experiment, it is 

concluded that trichocard release was 

the best and environment friendly 

substitute of the chemical control in 

managing the deadly maize stem borer. 

The triple release in comparison to 

single and double release proved the 

best reducing the maize stem borer 

infestation, so triple release of 

trichocard is recommended. 

The phenology of the maize stem borer 

should be studied before the tagging of 

trichocards and trichocards should be 

tagged in the fields after the 

appearance of the adults of maize stem 

borer so that Trichogramma should 

synchronize with the eggs of the pest. 
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