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AbstrAct
Among the four species evaluated for egg parasitization of H. armigera, Trichogramma chilonis lshii showed 

the highest percentage of egg parasitization of 83.75% followed by T. pretiosum (68.90%), T. brassiliensis 
(66.09%) while lowest parasitism was observed in T. poliae (44.99%). The maximum percentage parasitism 
of 85.27% was observed in the plot where T. chilonis was released @ 1,50,000 eggs/ha. The highest seed 
set (85.35%) and yield (1.62 tons/ha) was attained in the plots where T. chilonis was released @ 1,50,000 
eggs/ha.
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Sunflower headborer, Helicoverpa armigera Hub 
larvae eat the leaves, buds, petals and the small 
green leaf-like bracts surrounding the head. They 
also  feed on the top of the developing seeds on 
the face of the head. In India, average loss caused 
by H. armigera is 10-30%. In case of out breaks, 
losses may increase opto 50-90% (Manjunath et 
al., 1989). At present, the control of sunflower 
headworm is primarily dependent on the use of 
synthetic insecticides. However, chemical insecticides 
pose several hazards to animals, human beings, 
beneficial insects and the environment; hence, there 
is a need to look for other methods of control. Even 
pollinators are not spared from the devastating 
effect of chemical insecticides. Use of pollinators 
is crucial since it spells the success or failure in 
sunflower production. The use of parasites and 
predators in sunflower production may help reduce 
the application of insecticides which will minimize the 
various hazards of these toxic compounds (Toreno 
and Cadapan, l984).

The Trichogramma parasitoids are preferred as 
good biological control agents as  they attack and 
kill a variety of lepidopterous eggs; being relatively 
specific to the pest species; safe to use and can 
establish in a tropical ecosystem. They can be 
integrated with other control strategies. Some 

species are locally available can be mass produced 
cheaply and conveniently on unnatural host Corcyra 
cephalonica Stainton, by the farmers themselves 
(Cadapan and Gonzales, 1986).

MATeriAls And MeThods 
The experiment was conducted at Crop Research 

Center of G.B. Pant University of Agriculture & 
Technology, Pantnagar, Uttarakhand in the month of 
February, 2003. The evaluation of different species 
of Trichogramma viz., T. chilonis, T. brassiliensis, T. 
pretiosum, T. poliae were made in a 400 × 500m plot 
using Trichogramma @75,000/ ha. Each experimental 
plot repeated 3 times. Evaluation of different rates 
of application of Trichogramma chilonis was also 
made @50,000, 75,000, 1,00,000 & 1,50,000/ha 
in each plot. The parasitoids were acquired from 
the Biological Control Laboratory, G.B.P.U.A.&T, 
Pantnagar. Total five releases were made. Parasitized 
and unparasitized eggs were counted and recorded 
weekly after introduction of Trichogramma in 
sunflower plots. Percent parasitization was computed 
and statistically analyzed. In other experiment, 
Trichogramma chilonis was evaluated at different 
application rates viz. 50,000/ha; 75,000/ha; 1,00,000/
ha and 1,50,000/ha.

Field release of T. chilonis was done following the 
same procedure outlined in the first experiment. The 
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experiment was conducted in a Randomized Complete 
Block Design (RCBD) with 3 replications.

Percentage parasitization was computed using 
the formula:
  No. of eggs parasitized
  Total no. of eggs collectedParasitization =          × 100

Percentage seed set was obtained using the 
formula:
   No. of filled seeds-Unfilled seeds
   Total filled seeds+unfilled seedsSeed set =          × 100

resulTs And discussion
Evaluation of different Trichogramma species : 
The percent parasitization of sunflower headborer 
eggs using different species of Trichogramma is 
presented in Table 1. Among the four species 
evaluated Trichogramma chilonis lshii showed 
the highest percentage of egg parasitization of 
83.75% followed by T. pretiosum (68.90%), T. 
brassiliensis (66.09%) while lowest parasitism was 
observed in T. poliae (44.99%). Baltazar (1981), 
also reported that Trichogramma japonicum was 
tested against Helicoverpa armigera in comparison 
with Trichogramma chilonis and the percentage 
parasitization obtained was 56.57% and 80%, 
respectively. This means that Trichogramma chilonis 
is more effective than Trichogramma japonicum 
against Helicoverpa armigera Hübner, (Cadapan and 
Gonzales, l986).

Evaluation of effective dose of Trichogramma chilonis 
Ishii : Percentage egg parasitization increased as 
number of parasites released per hectare. The 
means were 47.50%, 60.63%, 73.99% and 85.27% 
for 50,000, 75,000, 1, 00,000 and 1, 50,000 
parasites, respectively (Table 2). The results imply 
that with increasing rate of application of T. chilonis 
percentage parasitization corresponding increases. 
Perusal of Table 2 revealed that maximum percentage 
parasitism of 85.27% was observed in the plot 
where T. chilonis was released @ 1,50,000 eggs/ha 
followed by 1,00,000; 75,000 eggs/ha and minimum 
47% parasitism of H. armigera was recorded where 
T. chilonis was applied @50,000 eggs/ha. Similarly, 
Krishnamurthy and Mani (1996) found that T. 
brassiliensis gave as high as 70% parasitism when 
2.5 lakh adults/ha were released while T. pretiosum 
also proved effective both at 2.5 and 5 lakh adults/
ha and resulted in less than 2% fruit damage and 
effected 60-80% parasitism.

Percent seed set and yield of sunflower : The 
percentage seed set and yield as a result of the 
different rates of application of T. chilonis is shown 
in Table 3. The highest percentage seed set of 
85.35% was attained from plots which received 
1,50,000 eggs/ha. The lowest percentage seed set 
was from 50,000 eggs/ha. The high seed set of 
sunflower as affected by the highest rate of T. chilonis 
application implies the effectiveness of the parasite 
in controlling sunflower headborer. The parasite 
successfully parasitized sunflower headborer eggs 
and thus prevented damage to the sunflower head 
itself. The percent seed set was maximum (85.35%) 
in plot with 1, 50,000 eggs/ha followed by the plot 
with 1, 00,000; 75,000 eggs/ha and minimum seed 

Table 1. Percent parasitization of sunflower headborer eggs 
as affected by the different Trichogramma species.

Trichogramma species Average Percent 
Parasitism (%)

Trichogramma chilonis 83.75
Trichogramma brassiliensis 66.09
Trichogramma pretiosum 68.90
Trichogramma poliae 44.99
CD at 5% 7.63

Table 2. Percent parasitization of sunflower headworm 
eggs as affected by the different rates of Trichogramma 
chilonis.

Rate of Application of 
Trichogramma spp.

Average Percent 
Parasitism (%)

50,000 eggs/ha 47.50
75,000 eggs/ha 60.63
1,00,000 eggs/ha 73.99
1,50,000 eggs/ha 85.27
CD at 5% 6.27

Table 3. Percentage sunflower seed set and yield as 
affected by the different rates of Trichogramma chilonis 
application.

Rate of 
Trichogramma

Percent Seed 
Set (%)

Yield (ton/ha)

50,000 eggs/ha 57.07 1.04
75,000 eggs/ha 72.70 1.25
1,00,000 eggs/ha 76.19 1.39
1,50,000 eggs/ha 85.35 1.62
CD at 5% 4.21 0.37
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set (57.07%) was found in the plot where T. chilonis 
was released @ 50,000 eggs/ha.

The highest yield attained was 1.62 tons per 
hectare which was obtained from plots with 1, 50,000 
parasites per hectare. This was followed by 1, 00,000 
parasites with yield of 1.39 tons per hectare. The 
significant results obtained among treatments indicate 
the positive effect of increasing rate of T. chilonis 
application.
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