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Abstract: Safflower fly (Acanthiophilus helianthi Rossi) is one of the main limiting factors to expand 
the production area of the crop in several countries. Since use of selective insecticides is one of the 
most important methods for pest management, we evaluated the efficacy of six insecticides against A. 
helianthi infesting safflower. Field studies were conducted at the farm of Agriculture Research Station 
Gachsaran, in 2008-2009, to determine the effects of six different insecticides on the damage and 
incidence of A. helianthi on safflower variety ‘Sina’. After first spray overall mean population larvae 
of A. helianthi inside flower heads was 3.83, 4.95, 5.79, 6.86, 7.67, 8.31 per 10 flower head on 
Endosulfan 35EC, Chlorpyriphos 20 EC,  Monochrotophos 28 EC, Deltamethrin 2.8 EC, Malathion 56 
EC, and Supracide 40 EC treated plants respectively, while on control plants the population larvae was 
12.59. Similarly, after the second spray of each of the same insecticides the population larvae of A. 
helianthi was 4.69, 6.25, 7.63, 8.43, 9.37 and 10.75 respectively. Where in controls there were 17.20 
larvae of safflower capsule fly. Percent decrease of population of larvae safflower capsule fly in 
comparison to control after the first spray was highest in Endosulfan 35 EC (74.22) followed by 
Chlorpyriphos 20 EC (64.93), Monochrotophos 28 EC (56.09), Deltamethrin 2.8 EC (49.63),Malathion 
56 EC (40.96) and Supracide 40 EC (37.76). After the second spray percent decrease over control 
recorded was highest in Endosulfan 35 EC (85.56), followed by Chlorpyriphos 20 EC (73.10), 
Monochrotophos 28 EC (65.96), Deltamethrin 2.8 EC (62.81), Malathion 56 EC (54.54) and Supracide 
40 EC (47.64). 
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INTRODUCTION 
 

Oilseeds are a major source of oil edibles and plays an important role in the economic development of the 
country in terms of area and value added commodity after cereals. The oilseed provides sustenance to thousands 
of workers engaged in its production, trade and industry. To strengthen the national economy, the government of 
Iran fixes target of production every year. Safflower is an essential component of cropping systems in the dry 
and semi dry regions and marginal areas of the world(Sabzalian et al., 2010). However, the crop is handicapped 
to insect pests and diseases, which take a heavy toll of the yield. Insect pests of safflower cause 45 -89% loss in 
seed safflower yield (Talpur et al. 1995). Several species of insect attack safflower all over the world. The major 
insect pests of safflower are Acanthiophilus helianthi, Chaetorellia carthami, Trellia luteola (Diptera: 
Tephritidae), Oxycarenus palens, Oxycarenus hyalipennis (Hemiptera: Lygaeidae), Uroleucon compositae, 
Pleotrichophorus glandolosus, Brachycaudus helichrysi (Homoptera: Aphididae), (Jakhmola and Yadav, 1980). 
The most important insect pest of safflower in Asia and Europe is safflower fly (Acanthiophilus helianthi Rossi) 
sometimes known as shoot fly or capsule fly (Bagheri, 2007). Actually, safflower capsule fly, is the most 
destructive and consequently the most important of all the insect pests of safflower. This pest not only destroys 
the quantity but the quality of the crop as well. To overcome this problem, different control tactics are used. The 
use of synthetic chemicals with their all ill effects is the need of Iranian farmers due to their rapid effect. To 
facilitate the farmers in selecting an effective insecticide, an experiment was conducted to evaluate the efficacy 
of six different insecticides against the insects. Hegazi and Moursi (1983) found that Dimethoate significant 
reduced the attack of safflower fly and safflower aphid on safflower as compared to Malathion and 
phosphamidon. Dursban had a good effect, stomach poisonous activity against safflower fly (Zandigiacomo and 
Iob 1991). Jakhmola and Yadav, (1980) received similar results in testing synthetic insecticides against 
safflower fly. As far as chemical control of safflower capsule fly is concerned, Keyhanian (2007) found that 
Confidor (imidacloprid), Evisect (thiocyclam) and Endosulfan significantly reduced the pest population 
ascompared to untreated plants. Mixture of various insecticides have also been evaluated and found effective 
against safflower capsule fly. Singh et al., (1982) concluded that a mixture of Vertimec (abamectin) and mineral 
oil was the most effective combination for the control of safflower capsule fly followed by a mixture of 
methomyl (Lannate) + dimethoate, methomyl alone and dimethoate.  
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Keeping in view the great commerical importance of safflower seeds, and for importance of this pest in 
Iran, particularly in south west Kohgiloyeh and Boyerahmad province, the present study was conducted with the 
view to determine the efficacy of various insecticides against safflower fly.  

 
MATERIALS AND METHODS 

 
1. Selection of Experimental Plants: 

A research trial was carried out in the experimental farm at Agriculture Research Station Gachsaran, Iran 
during 2008-2009 to evaluate the efficacy of Chlorpyriphos, Deltamethrin, Endosulfan, Malathion, 
Monochrotophos, and Supracide on safflower fly and the natural enemies. These insecticides were obtained 
from the local market and the safflower variety ‘Sina’ used in this study was obtained from the oilseeds division 
seed and plant improvement Institute Karaj, Iran. It was sown by hand (1seed/hill). The experiment was laid out 
in Randomized Complete Block Design with six treatments in three repeats and the plot size measuring 6 × 6 

 row to row and plant to plant distance was kept 75 × 50 cm. A path of 100 cm was maintained among the 
treatment. All the agronomic practices were applied as and when needed and kept constant for the whole 
safflower field. Data were analysed using F-test and Duncan's multiple rouge test (DMRT) for means 
separation.   
 
Treatments: 

Various insecticides as per recommendations of Division of Entomology University of Shiraz were 
evaluated against safflower fruit fly. The concentrations, their sources, trade names are given in Table 1. 

 
Table 1: List of insecticides used under field conditions. 

Name of chemical Trade name Source Concentration used 
Chlorpyriphos20%EC Thiodan F ungicide India Ltd 0.01 
Deltamethrin2.8%EC Lorsban Insecticide India Ltd 0.01 
Endosulfan 35% EC - Insecticide India Ltd 0.03 
Malathion56%EC Decis Insecticide India Ltd 0.03 
Monochrotophos 28% EC Malathion Insectide India Ltd 0.03 
Supracide 40% EC Methidathion Fungicide India Ltd 0.03 

 
The data on safflower fly infestation was recorded from 10 randomly selected plants by counting sound and 

damage squares, bolls, and live larvae by dissecting squares and bolls. The insecticides were applied at 100 and 
120 days after cultivation, respectively. Control plots were sprayed with water only. The insecticides were used 
at their recommended doses (Table 1). Before each spray, the volume of spray solution was calibrated by 
spraying measured volume of water on the check plots. Ten litters hand operated Knapsack sprayer was used for 
the application of insecticides.  
 
2. Population Density/ Infestation: 

For the larvae of safflower fly population density on each plant, ten flower head were randomly selected 
and tagged. In each of these flower heads after opened populations of larvae safflower fly were recorded. 
Percent decrease over control for safflower fly of larvae was calculated by the following formula:(Khattak et al., 
1987).  

C = × 100, Where 

A = Population infestation in treated plants 
B = Population infestation in control 
C = Decrease over control 
Percent decrease = 100 – C  

 
RESULTS AND DISCUSSION 

 
The efficacy of six insecticides, Chlorpyriphos 20 EC; Deltamethrin 2.8 EC; Enudosulfan 35 EC; Malathion 

56 EC; Monochrotophos 28 EC and Supracide 40 EC were tested at recommended doses for the control of 
safflower fly. The insecticides were applied two times. The first application was made on April 10, and the 
second was on May 6, 2008. The post spray data, first recorded 24 hours after 1stspray and then on a weekly 
basis.  
 
First Spray: 

The data in Table 2 reveal that all the insecticides were significantly effective in reducing the larvae of 
safflower fly population as compared to control. The larvae of safflower fly population density after 24 hours 
was 0.46, 1.80, 2.06, 3.4, 4.13 and 4.33 larvae of safflower fly inside of ten flower heads in Endosulfan; 
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Chlorpyriphos; Monochrotophos; Deltamethrin; Malathion and Supracide treated plants, respectively, as 
compared to control where it was 11.33 larvae of safflower fly in ten flower heads. 
 
Table 2: Mean number of safflower flies larvae for 10 bolls after the first spray of 6 different insecticides. 

 
S. NO 

Insecticides Larvae safflower fly in 10 flower heads after first sprayed 
Common Name Trade Name 24 hrs. 1st week 2 nd week 3rd week 4th week Mean 

1 Endosulfan Thiodan 0.46 F 2.20 E 3.33 E 5.53 F 7.63 D 3.83 E 
2 Chlorpyriphos Lorsban 1.80 E 3.46 DE 4.53 DE 6.53 EF 8.46 CD 4.95 D 
3 Monochrotophos - 2.60 E 4.33 CD 5.26 D 7.86 DE 8.93 C 5.79 D 
4 Deltamethrin Decis 3.4 C 4.60 CD 6.80 C 8.53 CD 10.28 B 6.86 C 
5 Malathion Malathion 4.13 B 6.00 BC 7.33 C 9.73 BC 11.17 B 7.67 BC 
6 Supracide Methidathion 4.33 B 6.73 B 8.50 B 10.53 B 11.47 B 8.31 B 
7 Control - 11.33 A 11.73 A 12.07 A 13.67 A 14.13 A 12.59 A 

Mean followed by the same letter in a column are not significantly different from each other (p > 0.05), using DMR test. 

 
The statistical analysis showed that after 1st week of spray, Endosulfan ranked first in reducing the 

population density followed by Chlorpyriphos, Monochrotophos, Deltamethrin, Malathion and Supracide with 
population densities of 2.20, 3.46, 4.33, 4.60, 6.00 and 6.73 larvae of safflower fly inside ten flower heads 
respectively. The highest population density of larvae safflower fly was recorded in check plots where it was 
11.73 larvae of safflower fly inside ten flower heads.  

The data recorded two weeks after the spray revealed that Endosulfan proved to be the best treatment 
followed by Chlorpyriphos, Monochrotophos, Deltamethrin, Malathion and Supracide with a population of 3.33, 
4.53, 5.26, 6.80, 7.33 and 8.50 larvae of safflower fly in ten flower heads, respectively.  

The observation made on the 3thweek of the 1st spray for treatments revealed the lowest population of 5.53 
larvae of inside ten flower heads, with Endosulfan followed by Chlorpyriphos; Monochrotophos; Deltamethrin; 
Malathion and Supracide with a population of 6.53, 7.86, 8.53, 9.73 and 10.53 larvae of safflower fly inside ten 
flower heads, respectively, as compared to control where it was 13.67 larvae of safflower fly inside ten flower 
heads. The results revealed that all the insecticides were significantly better than control. Endosulfan proved to 
be the best of all the treatments.  

The data recorded on 4thweek of spray revealed that all the insecticides were significantly different from the 
check plots. Endosulfan proved to be the best treatment by reducing larvae of safflower fly population to 7.63 
larvae of inside ten flower heads followed by Chlorpyriphos; Monochrotophos; Deltamethrin; Malathion and 
Supracide with a population of 8.46, 8.93, 10.28, 11.17 and 11.47 larvae safflower fly inside ten flower heads, 
respectively, as compared to control where it was 14.13 larvae of safflower fly inside ten flower heads.  

The results of Deltamethrin; Malathion and Supracide were non-significant to each other. After application 
of the 1 st spray mean data showed that Endosulfan (3.83 larvae of safflower fly inside ten flower heads) was 
significantly better than all other treatments. 
 
Second Spray: 

The post spray data are presented in Table 3. The data recorded after 24 hours showed that all insecticides 
gave significant control of larvae of safflower fly better than check. However, Endosulfan ranked first by 
reducing pest population to zero followed by Chlorpyriphos (0.93 larvae of safflower fly inside ten flower 
heads). Results of Monochrotophos (2.53), Deltamethrin (2.66), Malathion (2.93) and Supracide (3.80) were not 
significantly different from each other. Whereas in check the population was maximum (14.20 larvae of 
safflower fly inside ten flower heads). 

The data recorded after one week of the second spray revealed that all insecticides gave significant control 
of larvae safflower fly. Endosulfan proved to be the best of all insecticides reducing the population to 1.13 
larvae of safflower fly inside ten flower heads. Chlorpyriphos was 2nd by reducing the population to 2.66 larvae 
of safflower fly inside ten flower heads followed by Monochrotophos, Deltamethrin, Malathion and Supracide 
with a population of 4.20, 4.26, 5.73, and 6.73 larvae of safflower fly inside ten flower heads. The maximum 
numbers recorded from check (14.26 larvae of safflower fly inside ten flower heads).  

Results obtained after 2nd week of spray showed that all insecticides proved better than check. Endosulfan 
proved to be the best of all insecticides in reducing larvae of safflower fly population to 2.33 larvae of safflower 
fly inside ten flower heads. Chlorpyriphos ranked 2nd followed by Monochrotophos, Deltamethrin, Malathion 
and Supracide with a population of 4.53, 5.66, 6.60, 8.56 and 9.66 larvae of safflower fly inside ten flower 
heads, respectively. The population density recorded in check was 14.28 larvae of safflower fly inside ten flower 
heads.  

Results obtained after 3 rd week of spray revealed that all the insecticides provided good control of the pest 
as compared to check. Endosulfan ranked first by reducing the larvae of safflower fly population to 4.46 larvae 
of safflower fly inside ten flower heads followedby Chlorpyriphos (6.20), Monochrotophos (7.86), Deltamethrin 
(9.20), Malathion (9.80) and Supracide (11.40) larvae of safflower fly inside ten flower heads, respectively. The 
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highest population of the larvae of safflower fly was recorded in check plots where it was 17.47 larvae of 
safflower fly inside ten flower heads.  

Post spray data recorded on 4 th week indicated that all insecticides were effective to suppress the pest 
population as compared to check. Minimum pest population was recorded in Endosulfan (6.13) treated plots 
followed by Chlorpyriphos (7.86), Monochrotophos (8.80), Deltamethrin (9.80), Malathion (10.73) and 
Supracide (13.13) larvae of safflower fly inside ten flower heads, respectively. The maximum pest population 
was recorded in check plots where it was 16.87 larvae of safflower fly inside ten flower heads. 

For the residual effect post spray, data were also recorded after 5 th and 6 th week. Results obtained after 5 
thweek indicated that all the insecticides were effective to suppress pest population. Results of the Endosulfan 
and Chlorpyriphos were non-significant, however, Endosulfan, was still ranked 1st having minimum pest 
population (7.40 larvae of safflower fly inside ten flower heads) followed by Chlorpyriphos (8.46 larvae of 
safflower fly inside ten flower heads). Similarly Monochrotophos, Deltamethrin and Malathion were statistically 
the same 10.33, 11.13 and 11.33 larvae of safflower fly insideten flower heads, respectively. The results of 
Supracide (13.47 larvae of safflower fly inside ten flower heads) were significantly greater from the above 5 
insecticides but significantly lower than from the check plots where it was 16.60 larvae of safflower fly inside 
ten flower heads. 

Data collected after 6 th week showed that all the insecticides were effective in comparison to control. 
Endosulfan (9.13 larvae of safflower fly inside ten flower heads) was ranked first followed by Chlorpyriphos 
(10.27 larvae of safflower fly inside ten flower heads). The remaining four insecticides, Monochrotophos, 
Deltamethrin, Malathion and Supracide were in the 3 rd category and statistically similar to each other 13.53, 
13.67, 13.80 and 14.20 larvae of safflower fly inside ten flower heads respectively. The highest population of 
larvae safflower fly was recorded in the check plot where it was 15.80 larvae of safflower fly inside ten flower 
heads. 
 
Table 3: Mean number of safflower flies larvae for 10 bolls after the second spray of 6 different insecticides. 

S. 
No 

1nsecticides 24hrs 1st week 2ndweek 3rdweek 4th week 5th week 6thweek Mean 

 Common name Trade name 0.C 1.13 F 2.33 G 4.69 F 9.13 D 7.40 D 6.13 G 4.46 E 
1 Endosulfan Thiodan 0.93 C 2.66 E 4.53 F 6.25 E 10.27 C 8.46 D 7.86 F 6.20 DE 
2 Chlorpyriphos Lorsban 2.53 B 4.20 D 5.66 E 7.63D 13.53 B 10.33 C 8.80 E 7.86 CD 
3 Monochrotophos - 2.66 B 4.26 CD 6.60 D 8.43CD 13.67 B 11.13 C 9.80 D 9.20 C 
4 Deltamethrin Decis 2.93 B 5.73 BC 8.56 C 9.37 C 13.80 B 11.33 C 10.73C 9.80 BC 
5 Malathion Malathion 3.80 B 6.73 B 9.60 B 10.75B 14.20 B 13.47 B 13.13B 11.40 B 
6 Supracide Methidathion 14.20 A 14.26 A 14.28A 17.20 A 15.80 A 16.60 A 16.87A 17.47 A 
7 Control - 0.C 1.13 F 2.33 G 4.69 F 9.13 D 7.40 D 6.13 G 4.46 E 

 
Mean followed by the same letter in a column are not significantly different from each other (p > 0.05), 

using DMR test. 
Overall 2 nd spray results revealed that all insecticides were effective as compared to control. Means 

indicated that Endosulfan ranked first throughout the spray followed by Chlorpyriphos. Both were persistent for 
six weeks. The remaining four insecticides; Monochrotophos, Deltamethrin, Malathion and Supracide were 
found superior is control and less persistent than Endosulfan and Chlorpyriphos.  
 
Percent Decrease Of Larvae Safflower Fly Population Over Time In Comparison To Control: 

The result of the first spray (overall means) Table 4, revealed that Endosulfan (74.22) showed best 
performance followed by Chlorpyriphos (64.93), Monochrotophos (56.09), Deltamethrin (49.63), Malathion 
(40.96), and Supracide (37.76). After first spray, the maximum percent decrease of larvae safflower fly 
population over time in comparison to control was recorded in Endosulfan 35 EC and the minimum in Supracide 
40 EC.  

The result of the 2 nd spray (overall means) Table 4 indicated that Endosulfan (85.56) showed best 
performance followed by Chlorpyriphos (73.10), Monochrotophos (65.96), Deltamethrin (62.81), Malathion 
(54.54), and Supracide (47.642). After 2 nd spray, the maximum percent decrease of larvae safflower fly 
population over time in comparison to control was recorded in Endosulfan and minimum in Supracide. Overall, 
a greater percent decrease wasobserved in the 2 nd spray as compared to the 1st 

As evident from the results, all insecticides significantly controlled the Acanthiophilus helianthiup to four 
weeks after first spray application. Endosulfan 35 EC remained highly effective againstA. helianthiduring two 
spray, followed by Chlorpyriphos 20 EC, Monochrotophos 28 EC, Deltamethrin 2.8 EC, Malathion 56 EC and 
Supracide 40 EC.  

Similarly, percent decrease of larvae safflower fly over time in comparison to control was high in 
Endosulfan 35 EC followed by Chlorpyriphos 30 EC, Monochrotophos 28 EC, Deltamethrin 2.8 EC, Malathion 
56 EC and Supracide 40 EC both in the first and second spray. Overall, the performance of Endosulfan 35 EC 
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with its Knockdown effect proved best of all treatments where minimum of larvae safflower fly population and 
maximum percent decrease over control was recorded. 

 
Table 4: Percent decrease of larvae safflower fly population over time in comparison to control after both sprays. 

SN Insecticides 1st spray 2nd spray 
Common name Trade name   

1 Endosulfan Thiodan 74.22 A 85.56 A 
2 Chlorpyriphos Lorsban 64.93 B 73.10 B 
3 Monochrotophos - 56.09 C 65.96 C 
4 Deltamethrin Decis 49.63 D 62.81 C 
5 Malathion Malathion 40.96 E 54.54 D 
6 Supracide Methidathion 37.76 E 47.64 D 

 
Conclusion: 

The present study confirmed the efficacy of these insecticides against safflower fly Acanthiophilus helianthi 
of safflower in Iraq. As the time passes more and more new products are being introduced to the market which 
need close monitoring and evaluation. The present study was such an effort in which various insecticides were 
tested for their efficacy. The present studies also revealed that all the insecticides were effective in controlling 
the pest. Based on the present finding it could be suggested that Endosulfan 35 EC should be listed in the spray 
schedule for the control of safflower fly. 
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