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Abstract

This study tsted egg parasitoid Trichogramma chilonis and the predator chrysoperla carnea in
present of seven selective insecticides. The study was carried out at the field experiments of
ministry of Science and Technology /Agric and Biol. Res. Center 2003 — 2005 and aimed to check
the efficacy of the biological control agents as well as the selective insecticides for controlling or
reducing the population density of the major pest on cotton Helicoverpa armigera.

The results showed that the population counts of H. armigera and C.carnea in 25 plant and
parasitization percent by T. chilonis prior to the first spray were ranged from, 0.66 to 3.67, 3.33 to
7.66 and 24.30 to 40.00 for H. armigera, C. carnea and parasitization rate by T. chilonis in present
of all the selective insecticides, respectively. The results also indicated that the number of the pest
and Biological control agents after the first spray with the selective insecticides were ranged from
0.66 to 2.66, 1.00 to 4.66 and 10.00 and 23.00 for H.armigera, C.carnea and parasitization rate by
T.chilonis, respectively, while the data of the current study also showed that the number of
Boilogical control agents and the pest H.armigera, after second spray were fluctuated between 0.00
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to 3.66, 1.00 to 6.00 and from 8.00 to 51.33 for H.armigera, C.carnea and parasitization rate by T.
chilonis, respectively.

Finally, data regarding the population of the test insects and yield per acre from each treatment after
third spray with the same insecticides showed that the population of C. carnea were increased in all
treatments after third spray except Endusilfau treated plots, on the other hand parasitization rate by
T. chilonis increased in all treatment except Profenofos that reduced from 12.00 percent to 8.00
percent after third spray. Yield of seed cotton was found maximum 3200 Kg/ hectare in these plots
where Thiodicarb and Spinosad were applied and next highest yield was obtained in Indoxacarb and
Cypermethrin treated plots, showing a yield of 2800 Kg and 2400 Kg/ hectare, respectively. Finally
the results showed that there was no difference in the yield of seed cotton between Endosulfan and
Profenofos, treated compared to control plot
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Introduction

In Pakistan Cotton (Gossypium hirsutum) crop has inevitably enjoyed an important place on
account of its economic value and has, always strengthened the national economy. Consequently,
this crop provides atonable livelihood to the farmers and to the workers of the various ginneries,
textile mills and garment factories, (2, 3). Pakistan ranks 4™ in cotton production and 3™ as an
exporter of raw cotton to the world. Unfortunately, cotton crop like other field crops, is naturally
vulnerable to many species of arthropod pests, right from the time of its germination to the final
pick. Like most other cotton growing countries, Pakistan largely relies on pesticides for the control
of cotton pests about 18195.2 tons of insecticides is considered to have been imported from 1980-
1998 and the latest expenditure, on their import, has been reported to be a bout RS. 374000
millions, during 2000 — 2001, (7, 1). In Pakistan the agricultural researchers found that the using of
commercial and noble insecticides in large quantities has been given a negative results and cause
minimizing the yield of production for cotton. Due to this and according to all the reasons the
experts started seeking for another approach for controlling the pests as well as to increase the yield
production. One of the more important tasks is using the bio. Control agents or the IPM program (2)
The curre study introduce the integrated pest management as unique method for controlling one of
the key pest on cotton Helicoverpa armigera by using the bio- control agents(Chrysoperla carnea
and Trichogramma chilonis ) in presence of seven selective insecticides.

Materials and methods
1. Rearing of beneficial insects Chrysoperla carnea and Trichogramma chilonis in mass production
(7)
A. for rearing the predator Chrysoperla carnea we used the eggs of Sitotroga cerealella with
galatine capsules as new technique for this purpose.
B .for rearing the egg parasitoid T. chilonis we also used new technique for rearing and releasing in
the field by using the egg of the same host S. cerealella
2 .Using of 7 selective insecticides (Abamectin, Cypermethrin, Indoxacarb , Endosulfan ,
Thiodicarb, Profenofos , Spinosad )along will the control Test.
A concentration, (0,125,250,500 and 1000) of each insecticide was used. Minimum of
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160 insects (larvae) were tested, against of each of the insecticide treatment with the control test. 40
insect's divided in to four replicates containing 10 test- organisms in
avail. The experiments were evaluated under the field conditions.

Results and Discussion

Tables (1, 2, 3 and 4), revealed that, the results of the integration between the chemicals and bio-
control agents against the pest H. armigera under the field conditions , the tables also showed that
the insecticides viz. Indoxacarb , Thiodicarb and Spinosid were found highly effective againts H
.armigera and showed selectivity towards C. carnea and T. chilonis . Table -1 showed the results
regarding the population of H. armigera, C.carnea and parasitization rate by T.chilonis prior to the
first spray. The results also revealed that H. armigera , was controlled completely (0.00 larvae per
25 plant ) in Thiodicarb , Profenofos and Spinosad treated plots after the first spray ( table -2) , but
the population rate remained the same (1.66 and 0.66 ) in Cypermethrin and Endosulfan treated
plots in comparison with table -1 ; also the table showed that the number of H .armigera , was
decreased from 1.33 to 0.66 per 25 plant in Abamectin treated plot (Tables.1, 2 ) ,Respectively .
Our findings are in agrement with results of (5), who was found that, Indoxacarb , Profenofos and
Spinosad were highly effective against H .armigera , causing 100% mortality under the field
conditions ,However (3) stated that Abamectin is weekly active effective most of the lepidopteron .

Table (1): Population of counts of Helicoverpa armigera and Chrysoperla carnea per 25
Plants and parasitization percent by Trichogramma chilonis_prior to first spray

Treatment H. armigera C.carnes Parasitization
percent
T1. Abamectin 1.33 3.33 26.5
T2 = Cypermethrin 1.66 7.66 28.5
T3 = Indoxacarb 1.66 4.00 27.00
T4 = Endosulfan 0.66 4.66 40.00
T5 =Thiodicarb 3.67 5.00 24.30
T6 = Profenofos 1.66 3.66 36.33
T7 = Spinosad 2.33 5.00 35.00
T8 = Control 1.66 5.66 39.00
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Table (2): Population of counts of Helicoverpa armigera and Chrysoperla carnea per 25 plants
and parasitization percent by Trichogramma chilonis after first spray

Treatment H.armigera | C.carnea | Parasitization
percent
T1. Abamectin 0.667 3.00 14.00
T2 = Cypermethrin 1.667 1.00 10.00
T3 = Indoxacarb 0.330 0.00 23.00
T4 = Endosulfan 0.667 4.00 5.00
T5 = Thiodicarb 0.000 3.00 15.00
T6 = Profenofos 0.000 1.00 10.00
T7 = Spinosad 0.000 4.00 18.00
T8 = Control 2.667 4.66 21.00

The results also showed that, the population of C. carnea was increased after the first spray of
Cypermethrin , Indoxacarb , Thiodicarb and Profenofos (Table -1) from 1.00 , 0.00 , 3.00 and 1.00
to 3.00 . 1.00, 6.00 and 2.00 per 25 plants Table-2, respectively .Drastic reduction in parasitization
rate of T. chilonis was observed after the first spray, maximum parasitization was recorded in
Indoxacarb treated plot 23 % per 25 plant and control plot 21% per 25 plant. Also parasitisim rate
did not exced more than 18% in plots treated with all insecticides as shown in table 2..This result
agreed with (5, 6 ) , were they found that , parasitization rate by T. chilonis , was recorded highly
in Indoxacarb and water treated plot for controlling of the American Boll Worm H.armigera ,
under field conditions .Table- 3 , explain that , the values for population counts of H .armigera ,
was completely controlled and 0.00 counts were observed in Thiodicarb and Spinosad treated
plot , while in plot treated with Endosulfan the number of H. armigera ,remained 0.66 larvae per
25 plant after the first and second sprays , while the population was increased from 1.66 to 3.66 |,
0.00 to 2.66 and 2.66 to 3.00 in Cypermethrin , Spinosad and control treated plots ,respectively
.Our result agreed with (4, 5) , who indicated that , Thiodicarb , Spinosad , Profenofos were highly
toxic and caused 100% mortality for H . armigera under field conditions . Population of C. carnea
increased in all treatments after second spray (Table- 3), while parasitization rate by T .chilonis,
was increased in all treatments except Abamectin , Cypermethrin and Thiodicarb treated plots.
Table (3): Population of counts of Helicoverpa armigera and Chrysoperla carnea per 25plants
and parasitization percent by Trichogramma chilonis after second spray

Treatment H. armigera | C.carnes Parasitization
percent
T1. Aba mectin 0.33 3.66 10.00
T2 = Cypermethrin 3.66 3.00 8.00
T3 = Indoxacarb 1.00 1.00 34.33
T4 = Endosulfan 0.66 4.66 8.33
T5 = Thiodicarb 0.00 6.00 10.00
T6 = Profenofos 2.66 2.00 12.00
T7 = Spinosad 0.00 6.00 35.00
T8 = Control 3.00 6.00 51.33
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Finally, the yield seed of cotton which was founded maximum i.e. .32000 Kilogram / hectare in

these plots where Thiodicarb and Spinosad were applied. Next highest yield was obtained in
Indoxacarb and Cypermethrin treated plot showing yield of 28000 and 24000 Kilogram / hectare,
respectively.
Our results were agreed with (10,13and 6), who indicated, that Spinosad provide broad spectrum
worm control with conservation of beneficial insects. According to (4), cotton aphid population
were controlled by beneficial insects (Predators and Parasitoides) under Spinosad , similar results
has also been reported by (8), who proved that Thiodicarb affords protection to squares and to the
major predators in cotton fields , favoring natural control .

Table (4): population of counts of Helicoverpa armigera and Chrysoperla carnea per 25 plants
and parasitization percent by Trichogramma chilonis after third spray and yield of seed cotton
recorded from plots, treated with different insecticides.

Treatment H. armigera C.carnea Parasitization | Yield (Kg/ha)
percent
T1. Abamectin 3.00 6.00 29.33 2300
T2 = Cypermethrin 1.66 4.00 12.00 2400
T3 = Indoxacarb 0.66 6.00 54.00 2800
T4 = Endosulfan 1.66 3.00 15.00 2100
T5 = Thiodicarb 2.00 12.00 11.00 3200
T6 = Profenofos 2.66 3.00 8.00 3200
T7 = Spinosad 1.00 14.00 40.00 3200
T8 = Control 4.00 11.00 62.00 2100

After field experiments we concluded that, Spinosad, Thiodicarb Indoxacarb were found To
effective in field application, Profenofos was toxic for tested beneficial under field conditions. So,
Profenofos was not recommended for field use with C.carnea as it reduced predator population but
increase the crop yield.

References
1. Ahmed, M., M.I. Arif, Z. Ahmed, (2002). Resistance to Carbamate insecticides in field
populations of H. armigera (Lepidoptera, Noctuidae) in Pakistan. Cropprotec. 20, 427-432.

2. Cohen, A.C.,(2012). Improved method of encapsulating aritifical diet for rearing predators of
harmful insects. J. Econ. Entomol., 76: 957-9

3 .Economic survey,(1998). Economic Advs Wing, Islamabad. Finance Div. Govt Pakistan.
4. Holloway, J . W . And N. W. Forester, (1999). New Insecticides Chemistry for Cotton
IPM .Australian Cotton Research Institute, Narrabri ,NSW , Australia .pp. 1016 — 1017 .

175



Wasit Journal for Science & Medicine 2014 7(3): (171-176)

5. Murray, D.A. H. and R. J. Lioyed, (1997). The effect of Spinosad (Tracer) on arthropod
pest and beneficial populations in Australian cotton. Proc of Beltwide Cotton. Conf.,
National cotton council, Me mphis, pp, 1087 — 1088.

6. Martin, P.B., R.L. Ridgway and C.E. Schutze, (2010). Physical and Biological evaluations of
an encapsulated diet for rearing Chrysopa carnea. Fla.

7. Nasreen, A ., M. Ashfag and G. Mustafa ,(2000). Intrinsic Toxicity Of Some
Insecticides To Egg Parasitoid Trichogramm chilonis . Bull. Inst .Trop . Agri Kyushu Univ.
23. 41 -44.

8. Perteous, D. and G. Thompson, (1997). Tracer insect control. Proc. of Beltwide Cotton.
Conf., National Cotton Council, Memphis. pp, 1086-1087

9. Scobba, D. and L. Zibordi, (2008). Tests of mass rearing larvae of Chrysop carnea for limiting
cannibalism. Boll. Dell. Inat. Ent. University Degli Stadi Di Bologna, 11: 391-416

10. Tauber, M.J. and C.A. Tauber, (2005). Life history traits of Chrysopa carne and Chrysopa
rufilabris (Neuroptera:Chrysopidae). Influence of humidity. Annl. Entomol. Soc. America, 76: 282—
5

11. Waage, J, (1989). The population ecology of pest-pesticides —natural enemy
interactions. In P. C. Jepson [ed.], pesticides and Non-target invertebrates.

12. Xia ying Yuan, Pan Deng Ming, Cui xu efen and Hu Fa Qing, (2004). Studies on the
effect of Larvin on the management of pesticide resistant bollworms. China Cottons, 23
(11): 12-14. Intercept Ltd., UK. PP, 81 — 91

13. Zaki, F.N. and M.A. Gesraha,( 2001).Production of green lacewing Chrysoperla carnea
(Steph.) (Neuroptera: Chrysopidae) reared on semi-artificial diet based on the algae, Chlorella
vulgaris. J. Appl. Entomol., 125: 97-8

176



