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Introduction (Hypothesis and aims) 

Increasing public cares concerning the harmful effects of residues of pesticides 

utilize for many stored-products insects control and the problem of resistant insects 

have had led to utilization of new methods and compounds for stored-products pests 

control. Thus, extending the utilization of biopesticides that have relatively less 

harmful effects on human health and environmental safety has interested many 

attentions. In this case, biorational pesticides could leave less toxic effects on human 

and environment. Nowadays, utilization of harmless contact insecticides is a 

prevalent strategy for prevention of stored-products pests feeding and damage. 

Diatomaceous earths are among the compounds that are utilized for protection of 

stored grains, seeds and oil-seeds.   

Highlights 

► The main effects of grain type, dose rate and exposure interval and all associated 

interactions were significant (P<0.001). 

► After 24 hrs, no mortality was observed at all dose rates on wheat, dent corn and 

popcorn. On barley and rice, mortality did not exceed 1.0-2.5 and 0.0-1.5 percent, 

respectively. After 48 hrs, mortality percentage increased but was not noticeable and 

the maximum amount (8.61%) was occurred on wheat. 

► After 7 days, significant increase of mortality was observed only by application of 

1.0 and 1.5 g/kg dose rates on wheat (ca. 65.5 and 69.0%, respectively) and popcorn 

(ca. 60.0 and 63.5%, respectively). After 14 days, no 100% mortality was occurred in 

all treatments, but at two higher dose rates, maximum mortalities were observed on 

wheat (ca. 81.0 and 88.5%, respectively) and popcorn (ca. 83.5 and 89.5%, 

respectively).   

► Number of progenies produced and their mortalities were significantly different 

on five considered grains. The highest progeny production was observes on barley, 

dent corn and wheat.   
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Importance 

Statistics and data outputs from international and regional organizations indicate 

that stored-products insects destroy a huge amount of agricultural crops in third 

world countries each year. For example, at suitable conditions, some coleopterans 

such as the rice weevil (Sitophilus oryzae) and the granary weevil (Sitophilus 

granarius) can consume all grain kernel contents and leave only the seed husk; or 

damages of the bean weevils such as the Chinese bean weevil (Callosobruchus 

maculatus) and the cowpea weevil (Callosobruchus maculatus) are so rigorous in 

some cases that destroy the whole stored crops at a short time. The granary weevil is 

one of the most destroying stored-products pests in the world that attacks many 

stored grains. This insect feeds especially on wheat and barley kernels and yields 

heavy infestations. Because of its sever damages in Golestan province, the species 

was chosen in this study.   

In the present research, the main goal is to introduce the powdery formulation 

Sayan® as a nonchemical control method against the granary weevil. If Sayan® has 

an acceptable insecticidal efficacy, it would be a suitable superseder for chemical 

control in granaries. By actualizing the results of this study, we can decrease the 

risk of environmental pollution and hazardous effects of chemical insecticides on 

living organisms. Provided that Sayan® is effective against the granary weevil,  

it will be recommended for operational purposes and this will be a step toward no 

exploitation or less exploitation of chemical insecticides for stored-products pests 

control.   
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Other Information (including tables and figures) 

Evaluation of progeny production indicated that 45 days after elimination of 

treated adults from treatment containers, at all dose rates and even in the control, no 

progenies were emerged on wheat, rice and popcorn. During this period, progeny 

production on barley both in the control and at all dose rates was approximately at 

the same level (about 10-17 adult individuals per container). On dent corn, 80 adult 

individuals were emerged in the control, which by applying 0.125, 0.25 and 0.5 g/kg 

dose rates decreased down to about 59, 65 and 57 individuals, respectively. At dose 

rates of 1.0 and 1.5 g/kg, the amount decreased down to about 38 and 36 individuals, 

respectively. Percentages of dead adults on barley and dent corn were very low. 90 

day after elimination of treated adults, number of emerged adults especially on barley 

and wheat increased significantly compared with F1 generation. Generally, except 

for rice and popcorn with low progeny productions at all dose rates (0-5 adults per 

container), number of produced progenies decreased by increasing dose rates. In 

addition, except for barley and dent corn, an increase in dose rate increased the 

mortality of progenies.   

 
Table 1. ANOVA of data on effects of grain type, dose rate and exposure interval on insecticidal 

efficacy of Sayan® against the granary weevil adults. 

 

s.v. df ss ms F P 

Grain type 4 177.855 44.464 69.3761 0.0000 

Dose 4 151.039 37.760 58.9160 0.0000 

Grain type × Dose 16 70.106 4.382 6.8366 0.0000 

Exposure interval 3 507.2078 169.069 263.7963 0.0000 

Grain type×Exposure interval 12 179.681 14.973 23.3628 0.0000 

Dose × Exposure interval 12 120.552 10.046 15.6746 0.0000 

Grain type × Dose × Exposure interval 48 59.284 1.235 1.9271 0.0005 

Error 300 192.272 0.641   

Total 399 1457.996    

CV=17.83%; Square root data transformation.  


