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�ŶǀƬĩ�ƱŚĭĥřƹƽ��Rhopalosiphum padiŢƯƹŚƤƯ��ƭŶƴĭ�ƭŚƣŹř�� 

Abstract� 
The bird cherry-oat aphid, Rhopalosiphum padi (L.), is polyphagous with a nearly worldwide 

distribution and known as an important pest of wheat and the main vector of barley yellow dwarf virus. In 
this study, the possibility of antixenosis, antibiosis and tolerance of six common wheat cultivars of 
Chamran, Darab 2, Shiraz, Ghods, Marvdasht and Niknezhad was investigated at 2-3 leaf growth stage in 
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the Fars province, Iran. The experiments were conducted at 24 ± 5°C, 65 ± 5% R.H. and natural light in a 
greenhouse, using a randomized complete design. The analysis of variance in regard to the number of 
adult aphids attracted to each cultivar, was indicative of significant differences among the cultivars (P < 
0.01). The highest (21 ± 0.71) and the lowest (11.6 ± 0.51) mean number of adult aphids attracted per 
plant was observed on Shiraz and Darab 2, respectively.�The antibiosis test, based on�nymphs per female 
was significantly different among the cultivars (P < 0.01) whose average values were 62.05, 55.84, 49.89, 
47.63, 42.76 and 40.65 nymphs per female on Niknezhad, Shiraz, Ghods, Marvdash, Chamran, and Darab 
2, respectively. The tolerance studies based on the damage index, showed that Chamran and Darab 2, with 
the lowest damage index (1.33), were the most tolerant cultivars while Shiraz and Niknezhad, with the 
highest damage indexes of 3.00 and 3.67 respectively, were the most susceptible cultivars. The cutivars 
Niknezhad and Shiraz are found to be susceptible, Ghods and Marvdasht partially resistant, and Chamran 
and Darab 2 resistant to the bird cherry - oat aphid.  
Key words: Rhopalosiphum padi, wheat cultivars, resistance 
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ƿŚſŚƴƃ�Żř�žě�ƹƾ�(Blackman & Eastop, 2000)�ƹŹ�ƶŝƽ�ƶţƺŝ�ƶƳŚŴƬĭ�Źŵ�ƲƿŹŻ�ƮƣŹ�ƭŶƴĭ�ƽŚƷ��Źŵ
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Żř�Ñí�ŢƗŚſ��ƶŤƃ�ŵřŶƘţ�ŜƬū�ƽŚƷ�ƽƹŹ�ƵŶƃ���Ŷºƃ�ƁŹŚưƃ�ƮƣŹ�źƷ(Baker et al., 1992)��ř��Ʋºƿ
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Painter & Peter (1956)�ǀƯ�ƹźŝ�ƾĮƫƺţƺĩ�Ʊřż����ƵŚºǀĭ�ŶºƃŹ�ŶƇŹŵ�ƹ�ŶƷŚƃ�ƭŶƴĭ�Śŝ�ƶƀƿŚƤƯ�ŽŚſř
źŝ�ŶƷŚƃ�ƶŝ�ŢŞƀƳ�Ƶŵƺƫō��ƩƺƯźƟ�ŽŚſřBush et al. (1989)�Ŷƿŵźĭ�ƶŞſŚŰƯ���
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��ƶǀƫƹř�ƕŚƠţŹř���ƶƿƺƳŚŧ�ƕŚƠţŹřƺƫō�ƵŚǀĭƵŵ�������ƶǀƫƹř�ƕŚƠţŹř����ƮƫŚſ�ƵŚǀĭ�ƶƿƺƳŚŧ�ƕŚƠţŹř� ��ƾĮƫƺţƺĩ�ƆųŚƃ��
��

ƾƷŚǀĭ�ŢƯƹŚƤƯ�ƆųŚƃ�(Plant Resistance Index) (PRI) 

ƶŞſŚŰƯ�ƽřźŝ�ƽ�ƾŤƳō�ƂƿŚƯŻō�ƶſ�ŵřŶƗř�řŶŤŝř�ŢƯƹŚƤƯ�ƆųŚƃ�ƾŤƳō��ŻƺƳŻ�ƪưŰţ�ƹ�Żƺǀŝ���ƩŚƯźƳ
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īŹżŝ�ƶĩ�ƾưƣŹ�ƭƹŚƤƯ�Ţƃřŵ�řŹ�ŵŶƗ�Ʋƿźţ�Ŷƿŵźĭ�ƾƤƬţ�ƮƣŹ�Ʋƿźţ�(Webster et al., 1987)���
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PRI = 1 / XYZ 
��

ƩƺƯźƟ�Ʋƿř�Źŵ�X��Y��ƹZ�ƶŝ��ƩŵŚƘƯ�ŜǀţźţƆųŚƃ�ƽŚƷ�ƾŤƳō�ŻƺƳŻ��ƾŤƳō�Żƺǀŝ�ƹ�ƪưŰţ�ƾƯ�ŶƴƃŚŝ���
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Table 1. The results of ANOVA resistance index in greenhouse condition. 
 

Number of nymph/adult 
aphid on different wheat 

cultivars (Antibiosis) 
df 

Number of adult aphid 
established 48 hr. after 
releasing (Antixenosis) 

df Source of 
variation 

F MS  F MS   
39.42̅̅ 1178.25 5 36.64̅̅ 67.79 5 Cultivar 

 29.89 104  1.85 24 Error 
�** Significant at P = 0.01. 
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Table 2. Mean resistance index in greenhouse condition. � 
 

Darab 2 Chamran Marvdasht Ghods Niknezhad Shiraz Wheat 
cultivars 

11.6 ± 0.5c 12.2 ± 0.7c 13.4 ± 0.5c 16.4 ± 0.5b 18.0 ± 0.7b 21.0 ± 0.7a 
Number of 
aphids / 
cultivar 

40.7 ± 0.9d 42.8 ± 1.1d 47.6 ± 1.6c 49.9 ± 1.3c 62.1 ± 1.4a 55.8 ± 1.1b 
Number of 
nymphs / 
adult 

 Mean within rows followed by the same letter are not significantly different (LSD tests, at p < 0.01)  
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Table 3. The result of ANOVA tolerance index to R. padi on six wheat cultivars in Fars 

province. 
 

Damage 
ratings 

Stunting PGIPCW IFHIP IFHHP df Source of 
variation 

F MS F MS F MS F MS F MS   
6.48 ̅̅ 2.85 2.72̅̅ 26.47 5.73̅̅ 308.73 0.42 ns 5.76 42.13̅̅ 47.61 5 Cultivar 

 0.44  9.72  53.83  13.69  1.13 12 Error 
 ** Significant at P = 0.01; ns: non-significant. 
 IFHHP = The increasing of final height of healthy plants; IFHIP = The increasing of final height of infected plants; 
PGIPCW = The percentage growth of infected plants compared to the witness. 
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Table 4. Mean tolerance index to R. padi on six wheat cultivars in Fars province. 
 
Wheat 
cultivars 

MIFHHP 
(cm) 

MIFHIP 
(cm) 

MPGIPCW 
Stunting 

(cm) 
Damage 
ratings 

Niknezhad 22.50 ± 0.38a 9.20 ± 2.94a 62.93 ± 7.97bc 13.3 ± 2.95a 3.67 ± 0.33a 
Shiraz 17.50 ± 0.64b 9.37 ± 3.37a 81.69 ± 2.73a 8.13 ± 2.74ab 3.00 ± 0.58a 
Ghods 17.60 ± 0.64b 7.93 ± 3.31a 72.07 ± 2.11ab 9.67 ± 0.72ab 2.67 ± 0.32ab 
Marvdasht 14.60 ± 0.53c 7.00 ± 1.61a 55.87 ± 2.98c 7.60 ± 1.44ab 1.67 ± 0.33ab 
Chamran 15.90 ± 0.67bc 9.03 ± 0.82a 80.73 ± 2.05a 6.87 ± 0.18b 1.33 ± 0.33c 
Darab 2 10.40 ± 0.76d 5.93 ± 1.55a 74.28 ± 4.38ab 4.47 ± 0.79b 1.33 ± 0.33c 

 Mean within column followed by the same letter are not significantly different (LSD tests, at p < 0.05). 
 MIFHHP = The mean increasing of final height of healthy plants; MIFHIP = The mean increasing of final height of 
infected plants; MPGIPCW = The mean percentage growth of infected plants compared to the witness. 
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Table 5. Normalized index for the components of resistant to R. padi on six wheat cultivars in 
Fars province. 

 
Wheat 
cultivar 

Antixenosis 
(X) 

Antibiosis 
(Y) 

Tolerance 
(Z) XYZ 1 / XYZ 

Darab 2 0.55 0.65 0.36 0.129 7.75 
Chamran 0.58 0.69 0.36 0.144 6.94 
Marvdasht 0.64 0.77 0.45 0.222 4.50 
Ghods 0.78 0.80 0.82 0.512 1.95 
Shiraz 1.00 0.90 0.73 0.657 1.52 
Niknezhad 0.86 1.00 1.00 0.860 1.16 
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ŶƳŹřŵ��ƕƺưŬƯ�Źŵ��ƾƯ�ƶĩ�ƾƬƿǇŵ�ƵŶƷŚƄƯ�šŚƟǈŤųř�ƶǀūƺţ�ƽřźŝ�Ʊřƺţ����ƞºƬŤŴƯ�ƭŚºƣŹř�ƽƹŹ�ƵŶƃ

ŵƺưƳ�ƶŗřŹř�ƭŶƴĭưƯ��Ţſř�ƲĪ�ƭŶƴĭ�ƞƬŤŴƯ�ƭŚƣŹř�Ʋǀŝ�Źŵ�ƾƿřŸƛ�ƁŻŹř�šƹŚƠţ�ƪƯŚƃ�ƹ��ƹ�ƱřżǀƯ
ƶŤƃ�ƽřźŝ�ƶƿƺƳŚŧ�šŚŞǀĩźţ�ƕƺƳ��ƶƘƫŚƐƯ�ŵŹƺƯ�ƽ�ŶƃŚŝ��ƶŤƟŚƿ�Żř�ƲƿřźŝŚƴŝ�ŚƷ�ŚƯ�ƽ�ƾºƯ�����ƵřźºưƷ�ƶºŝ�Ʊřƺºţ

ƁƹŹ�źƿŚſ�ƩźŤƴƧ�ƽŚƷ��ŝƶ�ƿƹ�Śǀưǀƃ�ƩźŤƴƧ�ƹ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƵĦƿƾ��ƶƯŚƳźŝ�ŜƫŚƣ�Źŵ�ƽ�ƾƤǀƠƬţ�ƩźŤƴƧ�
(IPM)�ƶŤƃ�Ʋƿř�ŵźƧ�ƵŵŚƠŤſř��Śŝ�Ʋƿř�ƶŝ��ƩŚů�Ƣǀƣŵ�ƾſŹźŝ�ŹƺƔƴƯ���ŢŞºƀƳ�ƭŚƣŹř�Ʋƿř�ƾŞƀƳ�ŢƯƹŚƤƯ�źţ
ƶŤƃ�ƶŝ�ƂƿŚƯŻō�ƶĩ�Ţſř�ƭŻǇ�ƝǇƺƿ�īźŝ�ƽ���źŤºƄǀŝ�ƽŚºƷƽ����ƶºƗŹżƯ�ƹ�ƾºƘǀŞƏ�Ǝƿřźºƃ�Źŵ��Źŵ�ƽř

ŵźǀĭ�šŹƺƇ�ƱŚŝżǀƯ�ƵŚǀĭ�ƞƬŤŴƯ�ƽŶƃŹ�ƪůřźƯ���
��

ƽŹřżĮſŚĜſ��
Źŵ�ŽŹŚƟ�ƱŚŤſř�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�šŚƤǀƤŰţ�żĩźƯ�Żř������ŹŚºǀŤųř�Źŵ�źƏŚºų�ƶºŝ�ƱŚºƣŹŻ

řźūř�šŚƳŚĪƯř�ƲŤƃřŸĭƿƶǀƬĩ�ƲǀƴĤưƷ�ƹ�ƢǀƤŰţ�Ʋƿř�ƾ�ƽ�ƳŚƀĩƾ�Ư�ƶĩŚ��řźºūř�Źŵ�řŹƽ����Ƶĥƹźºě�Ʋºƿř
ŹŚƿƽ�ƾƯ�ƾƳřŵŹŶƣ�ƹ�źĪƄţ��ŶƳŵƺưƳ�ŵŵźĭ��ƶƴƿżƷ�ŚƷƽ���ºƬǀŝŵŹř�ƢºƤŰƯ�ƵŚĮƄƳřŵ�Ǝſƺţ�ƢǀƤŰţ�Ʋƿřƾ�

Ţſř�ƵŶƃ�Ţųřŵźě���
��
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