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Evaluation of resistance of sunflower varieties to bird damage in Karaj and Khoy
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Abstract

Birds are considered as important key pests of sunflower: This survey was conducted in
Karaj & Khoy regions during the summer of 2003 and 2004. In this experiment, 1309 heads
of sunflower were randomly selected and damage rate were estimated in sunflower fields of
agricultural research stations of Karaj and Khoy. Mean damage rate in Karaj was 45.3%,
while in Khoy it was 21%. In Karaj, Zarghan (82.75%) and CMS19 (2.1%) were sensitive and
resistant varieties, respectively, while in Khoy, followed by Sor (65.1%) and Eroflore (0.2%).
In Karaj, early harvesting varieties suffered more damage (20.25% - 75.66%) than late
harvesting varieties (2.1% - 82.75%). Morphometric measurements were made on head height
from the ground surface, head diameter, sterile area to head diameter ratio, head angle, head
shape and form of stem, and their correlation with bird damage were investigated. Pearson
correlation was used for the first four factors and ANOVA and r-test for the two other factors.
There was significant correlation (using Pearson correlation) between bird damage rate and
the following factors: head height from ground surface, head diameter, sterile to head
diameter ratio, and head angle (p <0.05). ANOVA and #-test showed significant differences

betweendifferent head shapes and stem forms in sunflower varieties.
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Table 1- Mean (+SE) bird damage rate, head height from ground surface, head diameter, sterile area to

head diameter ratio and head angle in early- and late-ripening sunflower varieties of Karaj

Variety No. of Bird damage head height from .Head st.erile area to head Head angle
heads (%) (Mean +SE) ground surface diameter diameter (percent)
Early-ripening varieties
Azargol 50 57.80+5.71 124.1+4.12%* 14.40+0.41 15.71+1.52 15.32+2.56
Armavirsky 30 40.40+7.55 116.7+3.29 13.60+0.51 17.53+£3.55 14.83+3.76
Progress 30 55.60+6.57 136.0+3.95 14.82+0.65 15.17+2.42 13.17+2.58
Record 30 58.57+7.67 94.5+£2.0 11.17+0.29 15.54+2.00 18.83+3.38
Zaria 30 68.67+6.88 92.2+3.74 12.88+0.50* 17.73+2.52 13.17+2.73
Shafagh 35 37.20+£5.97 84.1+2.1 16.00+0.58 12.90+2.15 16.71+2.97
Gabor 30 34.87+6.83 133.3+3.29 13.47+0.52 16.56+2.61 17.83+3.71
Goldis 35 75.66+5.03 77.1+3.37 16.57+0.70 10.91+1.85 15.14+3.28
Golshid 30 71.83+6.25 71.1£3.20 13.28+0.52 17.33+2.09 25.17+4.22
Mehr 20 20.25+7.35 91.3£2.46 13.50+0.44 12.80+2.31 20.50+4.83*
Late-ripening varieties

CMS19 50 2.10£1.8 80.6+£2.51 16.89+0.52 4.76+0.91 10.80+1.75
CMS350/1 30 2.67£2:6 79.8+2.49 12.98+0.33 13.40+1.44 4.67+1.64
CMS522/2 10 24.00£9.56 85.7£7.61* 12.20+0.84* 19.55+2.76 31.00+9.12
CMS1052 10 26.50+12.1 84.9+6.89 11.25+1.21 22.56+3.04 58.00+£11.71%*
103 20 12.7524.49 87.2+3.70 17.95+0.89 2.40+1.65 8.00+1.71
106 20 24.7546.97 144.7+2.69 19.40+0.82 3.06+1.44%%* 9.50+2.66**
114 20 54.00£8.21 151.5+3.18 20.20+0.82 000+0.00 30.75+3.72
201 20 51.75+7.15 114.4+2.00 14.35+0.50 2.37+1.18 48.25+3.57
205 20 50.50+6.23 171.6+3.65 16.85+0.36 3.05+1.46 21.75+5.54
210 20 21.50+£5.40 144.4+2.48 15.95+0.68 4.10£1.90 13.50+3.10
304 20 43.15+6.30 158.7+2.20 14.60+0.35 12.49+2.42 35.50+5.68
308 20 23.15+7.30 113.2+2.42 11.70+0.65 23.47+2.43 41.00+5.88*
407 20 32.75+£7.04 142.943.06 14.48+0.37 4.28+1.71 36.00£3.65%*
Esfahan Vars. 64 55.82+4.72 110.6+2.80 14.35+0.43 13.81+1.65* 26.56+2.84
Shahrud Vars. 46 54.50+5.39 134.7£3.45 12.35+0.30 21.80+1.89 29.11+2.08**
Zarghan Vars. 45 82.75+£3.78 130.3+2.64 13.28+0.39 9.76+1.69%* 26.19+2.92%%*
TOTAL 1039 45.32+1.21 112.5+1.15%* 14.46+0.13* 12.57+0.45%* 22.68+0.82%*

#* p<0.01, * p<0.05 of Pearson correlation between bird damage rate and morphologic factors.
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Table 3- Analysis of variance (ANOVA) of bird damage rate for

different sunflower head shapes

Treatment Error
Variety name Sig.
df MS df MS
Karaj
Azargol 2 4744767 47 1501.457 .052
Armavirsky 2 6745.288 27 1336.986 .014
Progress 2 650.933 27 1344.123 .621
Shafagh 2 3423.770 30 970.290 .042
Goldis 2 858.255 32 888.980 392
Golshid 2 1935.559 27 1114.928 195
Esfahan Vars. 2 1771.826 61 1415.762 293
Shahrud Vars. 3 777.284 42 1379.754 .642
Zarghan Vars. 2 93.022 42 671.721 871
TOTAL 3 21356.953 771 1501.130 .000
Khoy

Azargol 2 59.102 32 109.011 .587
Hysun 33 2 1660.901 32 1106.342 238
Record 2 18.408 12 47.743 .688
Zaria 2 178.600 37 782.183 797
TOTAL 3 1734.084 265 1075.116 187
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Table 4- Analysis of variance (ANOVA) of bird damage rate

for different sunflower stem forms

Treatment Error
Variety name Sig.
df MS df MS
Karaj
Azargol 3 11324.512 46 1001.836 .000
Armavirsky 3 2526.581 26 1615.748 222
Progress 2 1096.017 27 1311.154 444
Record 3 1023.417 26 1850.274 .651
Zaria 3 1504.643 26 1410.875 .380
Goldis 2 231.862 32 928.130 .780
Golshid 2 288.542 27 1236.929 794
CMS522/2 2 948.571 7 906.122 400
Shahrud Vars. 2 3864.405 43 1222.156 .052
Zarghan Vars. 2 1845.906 42 588.250 .054
TOTAL 6 6618.607 768 1538.711 .000
Khoy
Alstar 3 2930.191 30 1576.923 .158
Azargol 3 80.046 31 108.595 538
Armavirski 2 3.086 12 1.786 219
Brezenski 2 1148.675 17 1395.482 456
Eroflore 2 .343 12 .643 .600
Hysun 33 3 499.448 31 1200.852 743
Master 3 595.208 16 241.211 .099
Pakumka 2 237.431 17 1014.052 794
Record 3 61.011 11 38.791 252
Zaria 5 877.860 34 732.608 331
TOTAL 5 806.140 263 1087.746 .593
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Table 5- Independent #-test analysis of bird damage rate for

sunflower varieties with two different head shapes

Variety name Sig. (2 tailed) df Sig.

Record 0.176 28 0.001
Zaria 0.354 28 0.599
Gabor 0.973 28 0.788
CMS19 0.965 48 0.867
CMS350/1 0.745 28 0.500
CMS522/2 0.848 8 0.208
103 0.704 18 NA

106 0.735 18 0.146
210 0.003 18 0.006
205 0.086 18 0.222
304 0.035 18 NA

308 0.332 18 0.120
Alstar 0.484 32 0.559
Armavirski 0.931 13 0.902
Brezenski 0.190 18 0.741
Eroflore 0.500 13 0.142
Master 0.666 18 0.223
Pakumka 0.216 18 0.006
Sor 0.615 18 NA

NA Not available because of one group
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Table 6- Independent #-test analysis of bird damage rate for different sunflower stem forms

Variety name Sig. (2 tailed) df Sig.
Shafagh 0.085 31 0.079
Gabor 0.506 28 0.521
Mehr 0.270 16 0.011
CMS19 0.772 48 0.568
114 0.332 17 NA
Esfahan Vars. 0.792 62 0.222
Sor 0.031 18 0.013

NA Not available because of one group.
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