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Field Evaluation of Formulations of
Nuclear Polyhedrosis
Virus Against the Cotton Bollworm, Helicoverpa armigera
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ABSTRACT

Formulations of nuclear polyhedrosis virus were field experimented against the cotton bollworm,
Helicoverpa armigera in comparison to chemical insecticide and insect growth regulator. Evaluations were based
on total number of bollworms found on cotton 2 days after insecticide application and weight of seed cotton
harvested through out the planting season. Results from the experiments in 1990, 1991 and 1992 indicated that
most virus formulations significantly reduced bollworm population better than chemical insecticide and insect
growth regulator. Some virus formulations provided higher seed cotton than chemical insecticide. Yields obtained
from several other formulations were not significantly different from that obtained with chemical insecticide and
insect growth regulator. Among formulations of virus tested, those that contained freeze-dried virus powder were
more effective than virus suspension. Results from this study suggested that the most effective virus formulation
against the cotton bollworm should contain carbon powder or Sunguard®, yeast extract or molasses, corn powder
or cotton seed powder, soybean oil or comn oil, Guar Gum® and Triton® CS-7. All these additives were necessary
for the enhancement of virus efficacy and persistance in cotton field.
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Concentration of additives used as formulation components for nuclear polyhedrosis

virus against the cotton bollworm, Helicoverpa armigera.

Additives in virus formulations

concentration

per 20litres H20

UV Protectant

carbon powder 30 g
Safranin stain (BDH, Chemical Ltd., England) 1g
Congo red (Serva, Feinbio-Chemica, Heidelberg/New York) 1g
Sunguardi'] (Applied Chem Co., Thailand 1 ml
Insect attractant or feeding stimulant
sugar 10 g
milk powder (Dumex Ltd., Thailand) 10 g
molasses 10 g
yeast extract (Difco Lab. Michigan, U.S.A.) 10 g
corn flour 80 g
soybean flour 80 g
cottonseed flour 80 g
Liquid carrier
corn oil (Mazola® CRC/ACT Ltd., Thailand) 50 ml
soybean oil (A—ngun® Thai Vegetable Oil Co., Thailand) 50 ml
Stabilizer spreader and sticker
Guar Gum® (Winner Group Enterprise Ltd., Thailand) 5 g
carboxymethylcellulose (Winner Group Enterprise Ltd., Thailand) 10 g
Triton® CS-7 (Rohm and Hass, Philadelphia U.S.A.) 0.26 ml
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Table 2 Total number of the cotton bollworm, Helicoverpa armigera and total weight of seed
cotton obtained from experimental plots throughout the planting season of 1990.

Number' Weight (gm)?

Treatment Formulation ingredients alive bollworm seed cotton

1 Virus powder + carbon powder + yeast extract+ 38.50 d°  11602.50 a°
corn oil + corn flour + Triton CS-72

2 Virus powder + carbon powder + sugar + 43.60 c¢d  11337.50 a
soybean oil + soybean flour + Triton CS-7

3 Virus powder + Safranin + milk powder + 43.50 cd  11495.00 a
soybean oil + cottonseed flour + Triton CS-7

4 Chemical insecticide 64.75 bc 1114750 a
(cyhalothrin L 5% EC)

5 Insect growth regulator 74.25 b 11377.50 a
(chlorfluazuron 5% EC)

6 Control 126.75 a 5597.50 b
Ccv 24.01 % 13.31 %

1 Total number of 10 countings, averaged of 4 replications, 10 plants per replication.

2 Averaged of 4 replications, harvesting area =

37.56 m2 per plot (per replication)

3 Means within a column followed by the same letter are not significantly different at the

0.05% level by Duncan's multiple range test.
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Table 3 Total number of the cotton boliworm, Helicoverpa armigera and total weight of seed

cotton obtained from experimental plots

throughout the planting season of 1991.

Number! Weight (gm)2

Treatment Formulation ingredients alive bollworm seed cotton
1 us powder + Sunguard + molasses+ 32.50 d° 10750.00 ab3
Guar Gum + cottonseed flour + Triton CS-7
2 Virus powder + Congo red + milk powder + 49.75 bc 11647.50 ab
carboxymethylcellulose + corn flour + Triton CS-7
3 Virus powder + carbon powder + milk powder 42.00 cd 9705.00 ab
Guar Gum + soybean flour + Triton CS-7
4 Virus suspension + Triton CS-7 50.00 bc 10515.00 ab
5 Chemical insecticide 59.75 ab 9535.00 b
(cyhalothrin L 5% EC)
6 Insect growth regulator 55.75 ab 11815.00 a
(chlorfluazuron 5% EC)
7 Control 65.25 a 5642.50 ¢
- Ccv 15.91 % 13.39 %

1 Total number of 10 countings, averaged of 4 replications, 10 plants per replication.

2 Averaged of 4 replications, harvesting area = 37.56 m2 per plot (per replication)

3 Means within a column followed by the same letter are not significantly different at the

0.05% level by Duncan's multiple range test.
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Table 4 Total number of the cotton boliworm, Helicoverpa armigera and total weight of seed
cotton obtained from experimental plots throughout the planting season of 1992.

Number' Weight (gm)®

Treatment Formulation ingredients alive bollworm seed cotton

1 Virus powder + Sunguard + milk powder + 38.25 b’ 7547.00 ab’
soybean oil + carboxymethylcellulose + Triton CS-7

2 Virus powder + carbon powder + molasses + 29.00 b 7927.00 a
soybean oil + Guar Gum + Triton CS-7

3 Virus suspension + Sunguard + molasses + 42.00 ab 7037.00 ab
soybean oil + carboxymethylcellulose + Triton CS-7

4 Virus suspension + Sunguard + milk powder + 44.50 ab 7052.00 ab
soybean oil + carboxymethylcellulose + Triton CS-7

5 . Chemical insecticide 39.25 b 8822.00 a
(cyhalothrin L 5% EC)

6 Insect growth regulator 44.00 ab 7873.00 a
(chlorfluazuron 5% EC)

7 Control 56.25 a 5177.00 b
Ccv 25.13 % 21.89 %

1 Total number of 10 countings, averaged of 4 replications, 10 plants per replication.

2 Averaged of 4 replications, harvesting area = 37.5 m2 per plot (per replication)

3 Means within a column followed by the same letter are not significantly different at the

0.05% level by Duncan's multiple range test.
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