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Sclerotina is known as key disease of 
sunflowers and birds are a key pest of 
sunflower farms in most areas of Europe and 
Asia (Bochkarev 1985, Cors & Cartrysse 1993), 
the seeds being very attractive food to birds. 
Sunflower oil is an important food product both 
in Iran and the world, but only about 10% of 
such oil needed by Iran comes from oilseed 
crops in the country. It is therefore a very 
important strategy to reduce bird damage to 
sunflower and other oilseed crops in Iran. Using 
sunflower varieties and hybrids that are less 
attractive to birds can reduce the level of bird 
damage (Cors & Cartrysse 1993), as can the 
deployment of using mechanical devices 
(Besser 1978). The effects of different ripening 
times have been evaluated by many researchers 
(Camprag et al. 1974, Cummings et al. 1989, 
Mahli 2000, Samanci 1995), but so far the 

application of physical devices has not been 
invetigated in Iran. 

To determine the effects of coloured tapes 
might have in reducing the bird damage rate to 
sunflowers, nine plots each 25×15 m in size 
were selected on agricultural farms in the 
Gorgan area, Golestan province. Application of 
gold- and silver-coloured silver tapes was 
compared with the control plots, the work being 
replicated in three places. Bird damage rating 
was calculated on 20 sunflower heads on 5, 11, 
19, 25 August and 5 September at each plot. 
The variations on different dates of the different 
applications were analysed by ANOVA test in 
the SPSS package.  

The average bird damage rate in the 
applications of gold-coloured tape was the 
lowest (2.84±10.17%), the average for silver-
coloured tape being 4.51±13.61% (Table 1). 
The lowest damage rate was on 5 August 

  در كاهش ميزان خسارت پرندگان ها بررسي تاثير رنگ زرورق
 (.Helianthus annuus L) در آفتابگردان

.شـود   ترين ماده غذايي پرندگان محسوب مـي       محصول آفتابگردان در بسياري از مناطق دنيا از جمله ايران، از خوشخوراك            :چكيده
٩ها در كاهش ميزان خسارت پرندگان به آفتـابگردان، در مـزارع تحقيقـات كشـاورزي گرگـان،                     قرتاثير رنگ زرو  بررسي  به منظور   

هـاي مختلـف  اي و شـاهد بـا سـه تكـرار در زمـان               متر انتخاب و تيمارهاي زرورق زرد طلايي، سفيد نقـره          ٢٥ در   ١٥قطعه به ابعاد    
١٤ و ٦ مـرداد و  ٣٠، ٢٢،  ١٤هـاي    خسارت پرندگان در تـاريخ    درصد  گيري    اندازه. آزمايش قرار گرفتند  رسيدگي بذر آفتابگردان مورد     
شـدهاي مختلف تعيـين       ميانگين خسارت پرندگان بين تيمارها و تاريخ      .  طبق آفتابگردان انجام شد    ٢٠شهريور در هر قطعه بر روي       

داشته%) ۴,۵۱±۱۳,۶۱(اي    در كاهش خسارت پرندگان نسبت به زرورق سفيد نقره        %) ۲,۸۴±۱۰,۱۷ (زرورق طلايي تاثير بيشتري   كه  
كـه دادها نشان      نتايج تجزيه و تحليل واريانس بين تيمارها و تاريخ         .اختلاف داشتند %) ۹,۱۵±۱۹,۲۵(و هر دو تيمار نسبت به شاهد        

 مرداد۱۴ن ميزان خسارت در تاريخ      كمتريبررسي زماني نيز نشان دهنده      . (p<0.01)وجود داشت   داري    لاف معني تاخبين تيمارها   
هبود%) ۱۶,۴۴±۲۱,۴۷(شهريور   ۱۴ها براي كاهش خسارت پرندگان در         بهترين زمان براي استفاده از زرورق     اما  %) ۰,۸۵±۵,۷۰(بود  

  .(p<0.01)ها بود   بيشتر از بقيه زمانيدار كه ميزان خسارت در اين زمان به طور كاملا معني
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(0.85±5.70%), and the highest on 5 September 
(16.44±21.47%) (Table 2). Bird damage rate in 
the two types of application differed 
significantly from that experienced by the 
control plots (9.15±19.25%) (p<0.01, Table 3). 
Bird damage rate on 5 August and 5 September 
differed significantly from the rate measured on 
other dates (p<0.01, Table 4). 

Gold-coloured tapes were more effective 
than silver-coloured tapes and they were more 
effective in early September when bird damage 
rate was high.  

 
Table 1. Average bird damage rates of different 
treatments. 

Treatment Mean N Std. Deviation 
Silver tape 4.51 300 13.61
Golden tape 2.84 300 10.17
Control 9.15 300 19.25
Total 5.50 900 15.05

 
Table 2. Average bird damage rates of different 
dates. 

Date Mean N Std. Deviation 
 5 August   0.85 180   5.70
11 August   2.29 180 11.09
19 August   3.35 180 15.04
25 August   4.57 180 11.69
5 September 16.45 180 21.48
Total 5.50 900 15.05

 
Table 3. Results of ANOVA analysis of treatment 
effects on bird damage rate. 

 Sum of 
Squares 

df Mean 
Square 

F Sig. 

Between 
Groups 6415.84 2 3207.92 14.59 0.000

Within 
Groups 197240.15 897 219.89 

Total 203655.99 899  
 

Table 4. Results of ANOVA analysis of date effects 
on bird damage rate. 

 Sum of 
Squares 

df Mean 
Square 

F Sig. 

Between 
Groups 28296.47 4 7074.12 36.105 0.000

Within 
Groups 175359.51 895 195.93 

Total 203655.99 899  
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