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Abstract 

Host plant resistance is an economic and environmental friendly method for controlling Russian 
wheat aphid (RWA), Diuraphis noxia (Mordvilko). To evaluate resistance of 15 cultivars and advanced 
lines of wheat to RWA under field conditions, an experiment was conducted in a randomized complete 
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block design with 4 replications in Mobarake region (Isfahan province, Iran) during 2001-2003. Four 
plants were harvested randomly from each plot in a weekly schedule and the numbers of settled aphids 
per plant were counted for both adults and nymphs, and the damage rate was estimated. Variance analyses 
were performed on pooled data from all samplings and correlation coefficients among resistance criteria 
were calculated. Results showed that maximum adult / plant was on Mahdavi, M-78-14, and M-78-19; 
and minimum adult / plant was on M-73-4, M-73-18, Alvand and M-75-7. Maximum number for nymphs 
was estimated on M-75-10 and M-78-20 and the minimum number on M-73-4. Mahdavi and M-75-7 had 
the highest damage rate and M-73-18, M-73-4 and M-78-7 had the lowest. Positive and significant 
correlation coefficients were found between damage rate with adult aphid / plant, and between the number 
of adults and nymphs. Therefore, damage rating could be used as a suitable criterion for evaluating 
resistance of wheat to RWA under field conditions. To assess influence of the pest on yield and yield 
components, a similar allotment was cultivated and sprayed two times with Metasystox. At harvest, yield 
and yield components were determined in sprayed and unsprayed allotments, and consequently, the 
means of yield and yield components between these two allotments were compared using t-student test. 
The mean comparisons showed that there was no significant difference between sprayed with unsprayed 
allotments for yield and yield components.  
Key words: Russian wheat aphid, Diuraphis noxia, cultivar, advanced line, wheat, resistance, Isfahan, 
Iran 
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ƶƬůźƯ�Źŵ�ƺū�ƞƬŤŴƯ�ĚǀţƺƳĥ�ƽ���ĚºǀţƺƳĥ�ƹ�źƿƺºƧ�ƮƣŹ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƶĤƷŚǀĭ�ÑÕÎÒ��ÑB ÔÑ��ƶºŝ�
�Ƃǀººŝ�Ŝººǀţźţ��ƮººƧ�ƹ�Ʋƿźººţ���ƶŤººƃ�ƶººŝ�ŢººƯƹŚƤƯ�Ʋƿźººţ�ƽ�Ŷººƴĭ�ƾººſƹŹ�ƾººƯ�řŹřŵ�řŹ�ƭ�ŶƴººƃŚŝ� �

.(Pourhaji & Ahmadi, 1999)�ƲǀƴĤưƷ��ƾſŹźŝ�Shekarian et al. (2000)��ŢƯƹŚƤƯ�ƽƹŹÒí��ƮºƣŹ�
���ƶƳŚŴƬĭ�ƩŚŝźƛ�ƁƹŹ�ƶŝ�ƶƳŚŴƬĭ�Źŵ�ƭŶƴĭ����ŚƿŚŤºſƹżŝ��ŢƳŚţƺƯ�ŶƳƹŹř��ŽŹřƹŚŝ�ƭŚƣŹř�ƶƧ�ŵřŵ�ƱŚƄƳ�ƽř
�������ƵŶºƳŻ�šŹŶƣ�Żř�šƺưƫř�ƹ�ƾƤƟŚŝ�żƯźƣ������������ƶºƬůźƯ�Źŵ�ƾƸūƺºţ�ƪºŝŚƣ�ƪºưŰţ�ƹ�ƱŶºƳŚƯ��ƽ��ƶºĤƷŚǀĭ���ƽř

ŶƳŹřŵŹƺųźŝ����ƾŤƳō�ŢƯƹŚƤƯ�ƾſŹźŝ���ƽŻƺǀŝÒ����ƶƬůźƯ�Źŵ�ƭŶƴĭ�ƮƣŹ���ƽ�ƶŬƴě������ƶƗŹżƯ�ƹ�ƶƳŚŴƬĭ�Źŵ�ƾƳŻ
��ƭƹŚººƤƯ�ƲºƿŹŻ�ƮººƣŹ�ƹ�ŽŚƀººů�ƱǈŞººſ�ƮººƣŹ�ƶººƧ�ŵřŵ�ƱŚƄºƳ��ŶººƳŵƺŝ�źººţ(Kazemi et al., 2000; 

Mashhadi Jafarloo et al., 2002)���ƾſŹźŝMoharramipour et al. (2002)�ƽƹŹ�ææŤƟźƄǀě�ƲƿǇ�ƶ�ƽ�



Ñ                                            ŢưƘƳ�ƾƸƬƫř��ƲƿǇ�ƹ�ƭŚƣŹř�ŢƯƹŚƤƯ�ƾŝŚƿŻŹř�ƶŤƟźƄǀě�ƽŚƷ�ƭŶƴĭ�ƽ������

�������ƶƧ�ŵřŵ�ƱŚƄƳ�ƶƳŚŴƬĭ�Źŵ�ƭŶƴĭÒ�ƾƯ�ŢƯƹŚƤƯ�Żř�ƾůƺƐſ�ƽřŹřŵ�ƲƿǇ����ƆųŚºƃ�ŽŚſř�źŝ�ƹ�ŶƴƃŚŝ
ƲƿǇ�ƾƷŚǀĭ�ŢƯƹŚƤƯ��ƽŚƷC-A/23�ƹ�C-A/15ƭƹŚƤƯ��ŶƴŤƀƷ�ƶǀƤŝ�Żř�źţ���

ƾŝŚƿŻŹř��ƭŚŬƳř�ƽŚƷ������ƲƿǇ�ƹ�ƭŚƣŹř�ŢƯƹŚƤƯ�ƅƺƈų�Źŵ�Ʊřźƿř�Źŵ�ƵŶƃ�����ƶŤºƃ�ƶºŝ�ƭŶºƴĭ�ƽŚºƷ�ƽ�
��ľŚſŚſř�ƭŶƴĭ�ƾſƹŹ��ƶƬůźƯ�Źŵ���ƽ�ĤƷŚǀĭ��ƵŶƃ�ƭŚŬƳř�ƶ�ŶƳř����ŢºƯƹŚƤƯ�ƾſŹźŝ�źƋŚů�ƢǀƤŰţ�Żř�ƝŶƷ

��ƲƿǇ�ƹ�ƭŚƣŹř��ƶŤƟźƄǀě�ƽŚƷ��ƽ��Ŷǀƫƺţ��ƭŶƴĭ����ƶƀſƺƯ�Ǝſƺţ�ƵŶƃ��ƽ�ƶǀƸţ�ƹ�ŭǈƇř�šŚƤǀƤŰţ��ƽ�ƹ�ƩŚƸƳ�
������ƵŹƹŵ�ƪƧ�ƹ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ��ŹŸŝ��ƽ�����ţ�ƾſŹźŝ�ƲǀƴĤưƷ�ƹ��ƭŶƴĭ�ŶƃŹ�Ő�ƶŤºƃ�źǀŧ�ƽ���ƭŶºƴĭ�ƾºſƹŹ�

ƾƯ�ƩƺƈŰƯ�ŵźƨƬưƗ�Ōřżūř�ƹ�ŵźƨƬưƗ�ƽƹŹ�ŶƃŚŝ���
��

ƯƁƹŹ�ƹ�ŵřƺ�ŚƷ 

��ŚƯŻō�ƽřźūř�ŢƸūƿ�������ƾŞƿźƤţ�ŢůŚƀƯ�ƶŝ�ƾƴǀƯŻ�ƶƘƐƣ�ƂÎÒÍÍ�ƖŝźƯźŤƯ���ƶƤƐƴƯ�Źŵ���ƽ��ƶºĩŹŚŞƯ��
��Ƶŵƺƫō�Żř�ƾƨƿ�ƶŤƃ�ƶŝ�ƱŚŤſř�ƢƏŚƴƯ�Ʋƿźţ�ƽ�ƭŶºƴĭ�ƾſƹŹ���śŚºŴŤƳř���šźºƧ�����ŢƄºƧ�ƹ�ƽŶºƴŝ�ºƃŶ��

����ƥƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƿŚƯŻō����Źřźƨţ�ŹŚƸģ�Śŝ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽŚƷřźūř�Ŷƿŵźĭ�����šźºƧ�źƷ�ŢůŚƀƯ
Ó���ƖŝźƯźŤƯ��Ï�Î��
�Ò�źŤƯ�����ƪƯŚƃÑ���������ŢºƃŚƨƳ�Ǝºų�Ʀºƿ�ŹƹŚºŬƯ�šźƧ�ƹŵ�Ʋǀŝ�ƹ�ŵƺŝ�ŢƄƧ�Ǝų�

�Ŷƃ�ŹƺƔƴƯ��������ƥƺƬŝ�Śƿ�Źřźƨţ�źƷ�ƽŚƸŤƳř�ƹŵ�Źŵ��Ñ��ŝ�Ǝų���ƶ�����Ŷºƿŵźĭ�ŢƄºƧ�ƶǀºƃŚů�ƱřƺºƴƗ����Ʋºƿř�Źŵ
ŚƯŻōƿƂ���ŢƯƹŚƤƯ�ÎÒ���ƶŤƟźƄǀě�ƲƿǇ�ƹ�ƮƣŹ��ƽ���ƪƯŚºƃ�ƭŶºƴĭ�M-73-4��M-75-18��M-73-19���ŶºƳƺƫř��

����ƱřŶƳŵźººŤƃ��ŢƧźººŝM-75-7���M-75-10���M-78-7��M-78-14��M-78-19��M-78-20�Əƾ��ƩŚſ�ƹŵ
ƗřŹŻƾ�ÕÍ�ÕÎ�ƹ�ÕÎ�ÕÏ��ƾſŹźŝ�Ŷƃ���

���ƶŤƃ�ŢǀƘưū�ƂƿřżƟř�ŢƸū��ƽ����ƶƗŹżƯ�Źŵ�ƭŶƴĭ�ƾſƹŹ���ƽ�ƾƳƺƬƧ�Żř��ƾƄƿŚƯŻō����ƾºƃŹƹźě�ƽŚƷ
�Ŷƃ�ƵŵŚƠŤſř��ƲƿŶŝ�īźŝ�ƶƧ�Ŝǀţźţ�ŝ�ƶŤƃ�ƽƹŚů�ƽŚƷƶ�šźƧ�Ʋǀŝ�Ţųřƺƴƨƿ�ŹƺƏ����Źŵ�ƾƄºƿŚƯŻō�ƽŚºƷ

��ƶţƺŝ�ƱŶƃżŞſ�ƱŚƯŻ��Żƺţ�ŚƷ�Ŷƿŵźĭ�Ɩƿ��Ƃƃ�ƺū�Żř��ƾƳƺƬƧ�ƪǀƨƄţ�ŢƸū����ƶŤºƃ�ƶºŝ�ŢŞƀºƳ�ƶƧ�źě�ƽ�
ƾƯ�ŽŚƀů�ƭŶƴĭ�ƾſƹŹ��ƁƹŹ�ƹ�ŶƃŚŝStarks & Burton (1977)Ŷƃ�ƵŵŚƠŤſř���ƾƳƺƬƧ����źºƷ�ŚºƷÎÒ�

�Ʀƿ�ŻƹŹ����īźŝ�ƩŚƤŤƳř�Śŝ�ŹŚŝ�����ƾƳƺƬƧ�Żř�ƶŤƃ�ƽƹŚů�ƽŚƷ��ƹŹ�ƽŚƷ����ƱřŶƬĭ�ƶŝ�ƩřƹŻ�ƶŝ���ŶƿŶŬţ�ŶƿŶū�ƽŚƷ
ŶƳŶƃ�����ƾƳƺƬƧ�ƲŤƃřŵ�ŹƺƔƴƯ�ƶŝ��ƆƫŚų�ƽŚƷ��Ɓƺěźſ�ƱřŶƬĭ�źƷ�ƽƹŹ��źƐƣ�Śŝ�ƾƨǀŤſǈě�ƽŚƷ�ÎÒ�ƹ�
ƩƺƏ�ÏÍ�ŤƳŚſ�ƾ�������������ƶŤƃ�ƹ�ƵŶƃ�Ƶŵřŵ�Źřźƣ�ŵƺŝ�ƽŹƺţ�ƽřŹřŵ�Ʊō�ƾƳŚƣƺƟ�ŮƐſ�ƶƧ�źŤƯ�����Żř�ƶŤºſřƺųŚƳ�ƽŚƷ

ŶƳŶƃ�ƝŸů�ƾƳƺƬƧ����



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèå���æ���ÎÐÕî�������������������������������������������������������������������������Ò 

��ƴƯ�ƽŚƷŶƿŵŻŚŝ�ƾƏƔ�������ƶºƬůźƯ�ƹ�ŢǀƘºƋƹ�ƾºĮŤƠƷ�Ʈ��ƽ��������źºŝ�ƞºƬŤŴƯ�ƭŚºƣŹř�ƽŶºƃŹ����ŽŚºſř
ƶƤŞƏ��ƽŶƴŝZadoks et al. (1974)Ŷƃ�ŢŞŧ���ƳƺưƳƶ�żŞſ�ƱŚƯŻ�Żř�ƽŹřŵźŝ��ƶºţƺŝ�ƱŶƃ�����Śºţ�ƹ�ƕƹźºƃ�ŚºƷ

�źě�ƱŚƿŚě��ƶƳřŵ�ƱŶƃ����Ţƃřŵ�ƶƯřŵř�ŚƷ���źƷ�Źŵ��Śŝ�ƶƳƺưƳ�Ź�Źřŵźŝƽ��Ñ���ƶţƺŝ�Żř���ƵŶǀģ�šźƧ�źƷ�Ŷƃ��žĜſ�ƹ�
Źŵ�ƵŚĮƄƿŚƯŻō�������ƶŤƃ�ŵřŶƘţ�Ŝƀů�źŝ�ƾĭŵƺƫō�ƱřżǀƯ��ƽ��ƵŹƺºě�ƹ�ƚƫŚŝ��ƽ��ºƯźƤŤƀ���ƵŶºƃ���ƶºţƺŝ�źºƷ�ƽƹŹ
��ƽŚƴŞƯ�źŝ�ƚƫŚŝ�ƹ�ƵŹƺě�ƦǀƨƠţOlsen et al., 1993�����ƶºƿŸƜţ�Żř�ƾºƃŚƳ�šřŹŚƀºų�ƹ�Ŷºƿŵźĭ�ŢŞŧ��ƽ�

ƶŤƃ�ƽźŝ�ƭŶƴĭ�ƾſƹŹ��ƶūŹŵ�ŹŚǀƘƯ�ŽŚſř�šŹŚƀų�ƽŶƴŝ�Ǝſƺţ�ƵŶƃ�ƶŗřŹř�Calhoun et al. (1991)�
ŝ�ƶƶūŹŵ�źƿŻ�ŭźƃ�Ŷƿŵźĭ�ƽŶƴŝ���
��ƶţƺŝ�ƥŶƳř�ƮŗǈƗ�Śŝ�Śƿ�ƮŗǈƗ�ŶƣŚƟ�ŚƷ��ŵƹŶů�ƽřŹřŵ�Ò�ŶƇŹŵ�ƦǀţƹźƬƧ�ƾůřƺƳ���
��ƴě�Ŷƴģ�ƽƹŹ�ƦǀţƹźƬƧ�ƽŚƷŹřƺƳ�ŵƺūƹƶŬ��ŵƹŶů�ƽřŹřŵ�Ó�Śţ�ÎÍŶƇŹŵ�ƦǀţƹźƬƧ�ƾůřƺƳ���
��������ƶŬƴě�ƾƌƘŝ�ƽƹŹ�ƆŴƄƯ�ƦǀţƹźƬƧ�ƽŚƷŹřƺƳ�ŵƺūƹ�ŚƷ��ŵƹŶů�ƽřŹřŵ�ÎÎ�Śţ�ÏÍŶƇŹŵ��ƾůřƺƳ�

ƦǀţƹźƬƧ��
����ŵƹŶů�ƽřŹřŵ��ơƺƟ�ƶŝŚƄƯÏÎ�Śţ�ÐÍŶƇŹŵ�ƶƫƺƫ�Śŝ�ƵřźưƷ��ƦǀţƹźƬƧ�ƾůřƺƳ��īźŝ�ƱŶƃ�ŚƷ��
���ŵƹŶů�ƽřŹřŵ��ơƺƟ�ƶŝŚƄƯÐÎ�Śţ�ÒÍŶƇŹŵ�ţƹźƬƧ�ƾůřƺƳ�īźŝ�ƥƺƳ�ŻƹźƨƳ�Śŝ�ƵřźưƷ��Ʀǀ�ŚƷ��
���Żř�Ƃǀŝ�ƽřŹřŵ��ơƺƟ�ƶŝŚƄƯÒÍ��ŶƇŹŵīźŝ�ŶƿŶƃ�ŻƹźƨƳ�Śŝ�ƵřźưƷ��ƦǀţƹźƬƧ�ƾůřƺƳ�ŚƷ��

��ƵŶƷŚƄƯ�šŹƺƇ�Źŵ�ƽƶƬůźƯ�Źŵ�ƶƃƺų�ƱŵŚŤƟřźǀĭ�ŢƯǈƗ��ƽ�ƾƷŶƬĭ��ƶƬůźƯ�ƽ��ƽŶºƃŹ�ÓÍ�
�ŚţÓÖ��ƶūŹŵ�ƍƺŝźƯ�ƶţƺŝ�ƶŝ��ƽ�ÓŶƃ�Ƶŵřŵ��ƶǀƇƺţ�ƶŝ�ƶūƺţ�Śŝ��ƽ�Calhoun et al. (1991)��źºŝ�ƾƴŞƯ�

�ƶƬůźƯ�ƶƨƴƿř�ƽ�ƶŤºƃ�ƶŝ�ŢƯƹŚƤƯ�ƾŝŚƿŻŹř�ƽřźŝ�ƾƇŚų�ƽŶƃŹ��ƽ�����ƪºƯŚƧ�ŢºǀŝƺƬƐƯ�ƭŶºƴĭ�ƾºſƹŹ�
�żŬţ��ŵŹřŶƳƿƶ�ƽ�Źřƹ�ƿ�ƹŹ�žƳŚƽ��Ƶŵřŵ�Ɩưū��ŚƷƽƵŹƹŵ�ƪƧ��ƽƶƳƺưƳ����ƶºƯŚƳźŝ�Żř�ƵŵŚƠŤºſř�Śŝ�ƹ�ƽŹřŵźŝ�ƽ�

SAS��Ŷƿŵźĭ�ƭŚŬƳř���ƲǀĮƳŚǀƯ���źƋ�ƹ�Ŷƿŵźĭ�ƶƀƿŚƤƯ�ƲƨƳřŵ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷƿƾĮŤƀŞưƷ�Ŝ�Ʋǀŝ�
�ƶŞſŚŰƯ�ŢƯƹŚƤƯ�ƾŝŚƿŻŹř�ƽŚƷŹŚǀƘƯƃŶ����

��ţ�ƾſŹźŝ�ƽřźŝŐ��źǀŧŢƟō��ƩƺƈŰƯ�ŵźƨƬưƗ�ƽƹŹ��ƦƿƶƘƐƣ�ƽ�Ʈſ�ƃŚěƾ��ƵŶƃ���ƶºŤƟźĭ�źºƔƳ�Źŵ
Ŷƃ���ƶĩ�Ƶƺǀƃ��ƽ�����ŢůŚƀƯ�ƹ�ŢƃŚƧ�Ʊō��ƶƘƐƣ�ƶŝŚƄƯ��ƽƮſ��ƾƃŚě���ƶºƘƐƣ�ƹŵ�Ʋǀŝ�ƹ�ŵƺŝ�ƵŶƄƳÎÍ��źºŤƯ�

��Ţƃřŵ�ŵƺūƹ�ƶƬƇŚƟ�������ŢºŝƺƳ�ƹŵ�ƶºƘƐƣ�Ʋƿř������ƶºƬůźƯ�Źŵ�ƾºƨƿ���ƽ�ƹŵ�ƾºĭźŝ���ƱŶºƃ�źºĮƿŵ�ƹ�ƽ�Źŵ�
ƶƬůźƯ��ƽ��ƶƃƺų�ƪǀƨƄţ�����ŢŞƀºƳ�ƶŝ�žƧƺŤƀǀſŚŤƯ�Ʈſ�Śŝ�Ò�Î��Ʈºſ�ŹřżºƷ�Źŵ���ƾºƃŚě���ƲǀºưƷ�Źŵ�ƹ�
ƱŚƯŻ��ƶƘƐƣ���ƽ��ƩƺƬŰƯ�śō�Śŝ�źĮƿŵ���ƾƃŚěƃŶ��������ƶºƳŚĭřŶū�šźºƧ�źºƷ�ƩƺƈºŰƯ��Ţºƃřŵźŝ�ƱŚƯŻ�Źŵ



Ó                                            ŢưƘƳ�ƾƸƬƫř��ƲƿǇ�ƹ�ƭŚƣŹř�ŢƯƹŚƤƯ�ƾŝŚƿŻŹř�ƶŤƟźƄǀě�ƽŚƷ�ƭŶƴĭ�ƽ������

�������ƵŚĮƄƿŚƯŻō�ƶŝ�ƩŚƤŤƳř�Żř�žě�ƹ�Ŷƃ�Ţƃřŵźŝ��ŵźƨƬưƗ����ƪĩ��ƵŚĩ����ƶƳřŵ����ŹřżºƷ�ƱŻƹ��ƶºƳřŵ�ŵźĪƬưƗ��
���ƶƳřŵ��������ƶƃƺų�Źŵ�ƶƳřŵ�ŵřŶƘţ�ƹ�ƖŝźƯźŤƯ�Źŵ�ƶƃƺų�ŵřŶƘţ��Ŷƿŵźĭ�ƲǀǀƘţ��������ƱƺºƯŻō�Żř�ƵŵŚƠŤºſř�Śŝ�žĜſ� �

t-student�Ư�ǀĮƳŚǀƲ�ŚƷƽ�����ŝ�ŵźĪƬưƗ�Ōřżūř�ƹ�ŵźĪƬưƗ�ǀ��Ʈſ�šŚƘƐƣ�Ʋ�ƃŚěƾ�����Ʈºſ�ƹ�ƵŶƄºƳ��ºƃŚěƾ���ƵŶºƃ
�ƶƀƿŚƤƯƃŶ���
���

ŤƳŚ�ŦŰŝ�ƹ�Ūƿ��
��ƩƹŶūÎƶƇǈų��ƽƶƿżŬţ�ŪƿŚŤƳ��ƽŹřƹ�ƿžƳŚƹŵ�ŜƧźƯ��ƾƯ�ƱŚƄƳ�řŹ�ƶƫŚſ�ŶƷŵ��ŚưƷƱ�ŹƺƏ���ƶºƧ
�ƾƯ�ƶƔůǈƯ��ƩŚſ�źŧř�ƲǀƴĤưƷ�ƹ�ƩŚſ�źŧř�ŵƺƃ���ƾƴƘƯ�Ʊō�Ōřżūř�ƹ�ŵźƨƬưƗ�ƽřźŝ�ƮƣŹ�ƾƯ�Źřŵ�ŶƃŚŝ��

ƾƫŚůŹŵ�ƶƧ����ŵŹřƺƯ�Ʋƿř�����ƾŝŚƿŻŹř�ƽŚƷŹŚǀƘƯ�ƽřźŝŢƯƹŚƤƯ��ƾƴƘƯ�����Ţºſř�ƵŶƄƳ�Źřŵ����ƾºƯ�ƲƿřźŝŚºƴŝ���Ʊřƺºţ
��ŵźƨƬưƗ�ƶƧ�ŢƟźĭ�ƶŬǀŤƳƱō�Ōřżūř�ƹ�ţ�ŢŰţ�ŐŵŹřŵ�Źřźƣ�ƩŚſ�źǀŧ��ƶƀƿŚƤƯ�ƽƲǀĮƳŚǀƯ��Ʒ�Ś��ƩƹŶūÏ��

�ƾƯ�ƱŚƄƳ�������ƽƹŹ�ƚƫŚŝ�ŵřŶƘţ�źŨƧřŶů�ƶƧ�ŶƷŵ�ĭ�źƷ�ǀƹŹ�ƵŚƽ��ƽƹŶƸƯ�M-78-14�ƹ�M-78-19�ƪƣřŶů�ƹ�
���ƽƹŹ�ƱōM-73-4����M-73-18�����ƹ�ŶƳƺƫř��M-75-7���Ţſř�ƵŶƃ�źƤŤƀƯ���������ƵŹƺºě�ŵřŶºƘţ�źºƔƳ�Żř����źŨƧřŶºů�
���ƶŝ�ƢƬƘŤƯM-75-10�ƹ�M-78-20���ƶºŝ�ƢºƬƘŤƯ�ƪƣřŶů�ƹ�M-73-4�ŵƺºŝ���M-75-7���źŨƧřŶºů�ƽƹŶºƸƯ�ƹ�

�żºǀƯ�ƹ�šŹŚƀººų�ƱřM-73-18���M-73-4���M-78-7�ŶƳŶººƃ�ƪººưŰŤƯ�řŹ�šŹŚƀºų�ƪƣřŶººů���ƾººſŹźŝ�
����ŢƯƹŚƤƯ�ƾŝŚƿŻŹř�ƽŚƷŹŚǀƘƯ�Ʋǀŝ�ƾĮŤƀŞưƷ�ŜƿřźƋ��ƩƹŶūÐ���ĮŤƀºŞưƷ�ƶƧ�ŵřŵ�ƱŚƄƳƾ��ƹ�ŢºŞŨƯ�

ƴƘƯƾ�Źřŵƽ�ŝ�ǀ�Ư�Ʋǀ����ĭ�ƶŝ�ƵŵŹřƹ�šŹŚƀų�ƱřżǀƹŹ�ƚƫŚŝ�ŵřŶƘţ�Śŝ�ƵŚƽĭ�źƷ�ǀŝ�ƹ��ƵŚǀ��ƹŹ�ƚƫŚºŝ�ŵřŶºƘţ�Ʋƽ�
ĭ�źƷǀŹƺě�ŵřŶƘţ�Śŝ�ƵŚƹŹ�Ƶƽĭ�źƷ�ǀŵŹřŵ�ŵƺūƹ�ƵŚ��ŚŤƳƿƸŝŚƄƯ�Ūƾ��Ǝºſƺţ�Bush et al. (1989)���ƶºŗřŹř

�Ţſř�ƵŶƃ���ƲǀƤƤŰƯ�Ʋƿř�Źŵ�ƿ���řźƃ�Źŵ�ƶĩ�ŶƴŤƟŚƿ�ŚƯŻō�ƎƿƷŚĮƄƾ��řżƟř�Śŝ�ƿ���ƹŹ�ƶŤƃ�ŵřŶƘţ�Ƃƽ��ĭ�źƷ�ǀ�ƵŚ
Ưǀ���řżƟř�ƵŵŹřƹ�šŹŚƀų�Ʊřżƿ�Ư�Ƃƾ�ƿ�ƶŝ��ŶŝŚ�ŹƺƏƽ�Ƙưū�Źŵ�ƶĩǀŢ�ŚƷƽ��šŹŚƀºų�šŶƃ�źƏŚų�ƶŝ�ǇŚŝ�

�ŝ�ƝǈŤųřǀ�Źřƹ�ƲƿƶŤ�ŚƷƽ�ĭ���Śưţ�ƪŝŚƣ�ƭŶƴƿ��żƀǀƳŢ��ř�źŝƿř�ƶŝ�ƶūƺţ�Śŝ�ƹ�ŽŚſř�Ʋƿ��ƶºūŹŵ�ƶºĪƴ��Ŷºƴŝƽ�
������ƹŹ�ƶŤƃ�ŵřŶƘţ�ƁŹŚưƃ�ƶŝ�ŢŞƀƳ�šŹŚƀųƽ��ĭ�źƷ�ǀ�ŢůřŹ�ƵŚ��Ư�źţƾ��Ư��ŶƃŚŝƾ�����ƱřƺºƴƗ�ƶŝ�Ʊō�Żř�Ʊřƺţ

ƿ�ƘƯ�Ĩǀ��řźŝ�ŜſŚƴƯ�ŹŚƽ�ŻŹř�ƿŝŚƾ����ƶŤƃ�ƶŝ�ƭŶƴĭ�ŢƯƹŚƤƯ���ƽ�ſƹŹ�ƾ���řźƃ�Źŵ�ƭŶƴĭ�ƿ���ƵŵŚƠŤºſř�ƶƗŹżƯ�Ǝ
ŵźĩ����

ƶƀƿŚƤƯ��ƽ�ƲǀĮƳŚǀƯ�������ŵźƨƬưƗ�Ōřżūř�ƹ�ŵźƨƬưƗ�ƽŚƷ���ƩƹŶºūÑ���ŵ�ƱŚƄºƳř����ƹ�ƭŚºƣŹř�Ʋǀºŝ�ƶºƧ�ŵ
ƲƿǇ����ƶƘƐƣ�Źŵ�ŚƷ��ƽ�Ʈſ��ƾƃŚě�����ƶƘƐƣ�Źŵ�ƹ�ƶƳřŵ�ŵźƨƬưƗ�źƔƳ�Żř�ƵŶƄƳ�ƽƮſ��ƾƃŚě��ƵŶƃ��źºƔƳ�Żř��ŵřŶºƘţ
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�ƴƘƯ�ƝǈŤųřƾ�řŵ�ŵ�Źƿ�Ŷƃ�ƵŶ��ƶƀƿŚƤƯ��ƽ����ƪƧ�ŵźƨƬưƗ��ƵŚƧ����ƶƳřŵ���ƾƯ�ƱŚƄƳ��ƪƣřŶů�ƶƧ�ŶƷŵƯ�ǀĮƳŚǀƲ�

��ƱōŹŵ��ƹŵ�źƷ��ƶƘƐƣ���ƽ�Ʈſ��ƾƃŚě���ƵŶƄƳ��ƹƮſ�ƾƃŚě�ƵŶƃ�������Źŵ��Ţºſř�ƲºƃƹŹ�ƮƣŹ�ƶŝ�ƍƺŝźƯ��ƾƫŚºů���ƶºƧ
����ƶƘƐƣ�Źŵ�ƪƧ�ŵźƨƬưƗ�źŨƧřŶů��ƽ�Ʈſ��ƾƃŚě����ƶŝ�ƍƺŝźƯ�ƵŶƄƳM-73-18ƶƘƐƣ�Źŵ�ƹ��ƽƮſ���ƾºƃŚě���ƵŶºƃ

���ƶŝ�ƍƺŝźƯM-78-7���M-78-14���M-78-19���ƹ�M-73-18�ƾƯ��ŶƃŚŝ����ƶºƘƐƣ�Źŵ�ƶºƳřŵ�ŵźƨƬưƗ�źŨƧřŶů�ƽ�
Ʈſ�ƾƃŚě���ƶŝ�ƢƬƘŤƯ�ƵŶƄƳM-78-19ƶƘƐƣ�Źŵ�ƶƳřŵ�ŹřżƷ�ƱŻƹ�źŨƧřŶů�ƹ��ƽƮſ��ƾƃŚě�����ƶºŝ�ƢºƬƘŤƯ�ƵŶºƃ

�ŵƺŝ�ƱřŶƳŵ�źŤƃ��ƩƹŶūÑ����
ŝǀ���šŚƘƐƣ�ƲƮſ�ƾƃŚě���Ʈſ�ƹ�ƵŶƄƳ�ƾƃŚě�ƵŶƃ��ƴƘƯ�ƝǈŤųř�ƾ�Źřŵƽ�řźŝ�ƽ�����ƹ�ƩƺƈºŰƯ�ŵźºĪƬưƗ�

��ŵ�Ʊō�Ōřżūřƿ�Ƴ�ƵŶ��ŶƄ��ƩƹŶūÒ���ŵ�šŹŚŞƗ�ƶŝƿźĮ�ř�Źŵ�ƿŚƯŻō�ƲƿƂ���Ʈºſ��ƾºƃŚě�ƭŚºŬƳř���ƬƗ�ƵŶºƃ�ºǀ�ƶ
ƶŤƃ��ƽ�ſƹŹ�ƾ���ƭŶƴĭ����ŵźƨƬưƗ�ƽƹŹ�ƩƺƈŰƯ�Ōřżūř�ƹţ�ƱōŐŧǀƴƘƯ�źƾ�Źřŵƽſř�ƶŤƃřŶƳ�Ţ����ŪƿŚºŤƳ�Ʋƿř

�ƾųźŝ�ŪƿŚŤƳ�ŚŝŶƴƳŚƯ�źĮƿŵ�ƲǀƤƤŰƯGray et al. (1991) �ŵŹřŶƳ�ŢƤŝŚƐƯ��Ʊō��ŚƷ��řŹ�ŵƺºų�ƂƿŚƯŻō�ƶƧ
��ŢƔƟŚŰƯ�Ǝƿřźƃ�ŢŰţ�ƵŶƃ��ƽ������ĚǀţƺƳĥ�Ʋǀŝ��ŶƳŵƺŝ�Ƶŵřŵ�ƭŚŬƳř�ƶƳŚŴƬĭ�������ƱŻƹ�źºƔƳ�Żř�ƞºƬŤŴƯ�ƽŚºƷ
ƾƴƘƯ�ƝǈŤųř�ƶƳřŵ�ŹřżƷ�ŝ�Źřŵ�ƶŹƹō�ŢſŵŵŶƳ���ƾºſŹźŝ�ŚŤſřŹ�ƲǀưƷ�Źŵ�Mashhadi Jafarloo (2002)�

�����ƶŤƃ�ƾƿřŸƛ�šŚŰǀūźţ�ƶƧ�ŵřŵ�ƱŚƄƳ��ƽ�����������ƞºƬŤŴƯ�ƪºůřźƯ�Źŵ�ƞºƬŤŴƯ�ƭŚºƣŹř�ƽƹŹ�ƭŶºƴĭ�ƾºſƹŹ�
���Ţſř�šƹŚƠŤƯ�Ʊō�ƾƨƿĥƺƫƺƴƟ����řŹ�ŢǀƘƋƹ�Ʋƿř�ƾƯ������ƶºƧ�ŵřŵ�ŮǀƋƺţ�Ʋǀƴģ�Ʊřƺţ���ƶºƃƺų�ŹƺºƸƓ�Śºŝ��

ƶŤƃ��ƽ�������īźŝ�ƾƴƘƿ�ŵƺų�ƶƿŸƜţ�ŜſŚƴƯ�ƪŰƯ�ƭŶƴĭ�ƾſƹŹ��ƶƫƺƫ�ƽŚƷ�����Ţºſŵ�Żř�řŹ�ƱŚºŝżǀƯ�ƵŚºǀĭ�ƵŶƃ
ƾƯ�������ƾưƳ�ƶƗŹżƯ�Ǝƿřźƃ�ŢŰţ�ƹ�ŶƷŵ�����ƹ�ŵźƨƬưƗ�ƽƹŹ�ŶƳřƺţ����ţ�ƩƺƈŰƯ�ŵźƨƬưƗ�ŌřżūřŐ��ƽŶƿŶƃ�źǀŧ

�ŶƃŚŝ�ƶŤƃřŵ�����������ƌƘŝ�ƶŝ�ƵŵŹřƹ�šŹŚƀų�ƶƧ�Ŷƃ�ƵŶƷŚƄƯ�ƂƿŚƯŻō�ƾƏ�Źŵ�ƹ�ƭŚƣŹř�ƾ�ƲƿǇ��ƪůřźƯ�Źŵ�ŚƷ
ƶǀƫƹř��ƽ����������žƨƗźŝ�Śƿ�ƹ�ŵƺŝ�ŶƃŹ�ƽŶƘŝ�ƪůřźƯ�Żř�źŤƄǀŝ�ŶƃŹ������ƶºǀƫƹř�ƪůřźƯ�Źŵ��ƽ���šŹŚƀºų�ŶºƃŹ�

Ţſř�Ƶŵƺŝ�ƽŶƘŝ�ƪůřźƯ�Żř�źŤưƧ�ƵŵŹřƹ���Ǝſƺţ�ƾŤƫŚů�ƲǀƴģCalhoun et al. (1991)��ŵŹƺºƯ�Źŵ�żǀƳ�
����Ţſř�ƵŶƃ�ƁŹřżĭ�ƺū�ƭŚƣŹř��ŝ��ƾƯ�ƆŴƄƯ�ƲƿřźŝŚƴ���ŵƺƃ����ƾŝŚƿŻŹř�ƶƧ�ƾţŹƺƇ�Źŵ���ľŚƟźºƇ�ŢºƯƹŚƤƯ

ƶǀƫƹř�ƪůřźƯ�Źŵ�ƽƶƬůźƯ�ľǇƺưƘƯ�ƶƧ�ƵŚǀĭ�ŶƃŹ��ƽƶĤƷŚǀĭ��ŵźǀĭ�ƭŚŬƳř�Ţſř�ƽř��ŵƺūƹ�ƩŚưŤůř�Ʋƿř�
���śŚŴŤƳř�ƭŚƣŹř�ƶƧ�ŵŹřŵ�����������ƱŚºƨƯř�ƲǀºƴĤưƷ�ƹ�ŶºƴƷŶŝ�Ţſŵ�Żř�řŹ�ŵƺų�ŢƯƹŚƤƯ�ƙƺƬŝ�ƪůřźƯ�Źŵ�ƵŶƃ

������ƾƯ�Żƹźŝ�řŹ�ŵƺų�ŢƯƹŚƤƯ�ƙƺƬŝ�ƪůřźƯ�Źŵ�ƶƧ�ƾƯŚƣŹř�śŚŴŤƳř�Ŷƃ�ŶƷřƺų�ƮƧ�ŶƴƷŵ��ŝŚƴŝ��źºŤƸŝ�Ʋƿřź
�Źŵ�ŢƯƹŚƤƯ�ƾŝŚƿŻŹř�ŢſřƪĩƵŹƹŵ��ƽ�ƭŶƴĭ�ŶƃŹ�ƪƯŚƧ�řźƃ�Źŵ�ƹƿ�ƶƗŹżƯ�Ǝŵźǀĭ�ƭŚŬƳř���
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Table 2. Mean comparisons for number of RWA adult / plant and nymph / plant and damage 
rate of 15 cultivars and advanced lines of wheat. 

 
Cultivar or line Adult / plant Nymph / plant Damage rate 
Mahdavi 5.62 ± 0.24 A 6.25 ± 0.21 C 5.54 ± 0.08 A 
Ghods 2.87 ± 0.13 B 4.56 ± 0.13 CD 2.36 ± 0.11 DE 
Rowshan 2.71 ± 0.17 B 3.82 ± 0.29 DE 4.67 ± 0.07 B 
M-73-4 1.40 ± 0.09 C 1.31 ± 0.09 F 1.75 ± 0.03 E 
M-73-18 1.46 ± 0.12 C 3.88 ± 0.62 DE 1.80 ± 0.03 E 
M-73-19 2.54 ±  0.11 B 3.07 ± 0.11 DEF 4.19 ± 0.06 B 
Alvand 1.25 ± 0.08 C 2.59 ± 0.19 DEF 4.61 ± 0.04 B 
Barkat 2.82 ± 0.10 B 3.56 ± 0.34 DE 2.63 ± 0.26 D 
Shotordandan 3.05 ± 0.04 B 3.18 ± 0.26 DEF 3.62 ± 0.08 D 
M-75-7 1.69 ± 0.14 C 2.59 ± 0.05 DEF 5.40 ± 0.11 A 
M-75-10 2.67 ± 0.16 B 13.53 ± 0.44 A 2.79 ± 0.47 CD 
M-78-7 2.87 ± 0.15 B 1.66 ± 0.11 EF 1.75 ± 0.04 E 
M-78-14 5.37 ± 0.05 A 3.21 ± 0.32 DEF 4.51 ± 0.09 B 
M-78-19 5.32 ± 0.10 A 8.94 ± 0.42 B 4.36 ± 0.12 B 
M-78-20 2.70 ± 0.20 B 13.49 ± 0.53 A 3.04 ± 0.07 C 

In each column, means with the same letters are not significantly different using Duncan�s multiple range test at 0.01 
probability level. 

��
�ƩƹŶūè�řźƋ�ƿĮŤƀŞưƷ�Ŝƾŝ�ǀƜŤƯ�ƲǀŚƷźƽƶŤƃ�ƶŝ�ŢƯƹŚƤƯ��ƽſƹŹ�ƾƭŶƴĭ����

Table 3. Correlation coefficients among RWA resistance variables. 
 

 Damage rate Adult / plant Nymph / plant 
Nymph / plant 0.029 ns 0.245 ** 0.029 ns 
Adult / plant 0.378 ** 1.00  
Damage rate 1.00   

ns, *, **: non significant and significant at 0.05 and 0.01 probability levels, respectively. 
��

���ƾƯ�ƱŚƄƳ�ƪƇŚů�ŪƿŚŤƳ������ƲºƿǇ�Ʋǀºŝ�Źŵ�ƾŝƺų�ŢƯƹŚƤƯ�ƖŝŚƴƯ�ƶƧ�ŶƷŵ���ƶŤƟźƄºǀě�ƽŚºƷ�ƽ��ƭŶºƴĭ�
��ƶŤƃ�ƶŝ�ŢŞƀƳ��ƽ���ūƹ�ƭŶƴĭ�ƾſƹŹ����ƾƯ�ƶƧ�ŵŹřŵ�ŵƺ�����ƶºƯŚƳźŝ�Źŵ�ŶƳřƺţ�������ŵƺºƃ�ƵŵŚƠŤºſř�ƾůǈºƇř�ƽŚºƷ��
��Ʋƿř�źŝ�ƵƹǈƗ������ƭŶƴĭ�ŶƴƳŚƯ�ƭŚƣŹř�Żř�ƾƌƘŝ���������ƶŝ�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�ƶƧ�ƽƹŶƸƯ�ƾŝō�����ŪºƿřŹ�ƮºƣŹ�ƱřƺƴƗ

��������ƅŚƈŤųř�ŵƺų�ƶŝ�řŹ�ƾƘǀſƹ�ŢƄƧ�ŮƐſ��Ƶŵřŵ��řŢſ��ƶŤƃ�ƶŝ�ŢŞƀƳ���ƽŽŚƀů�ƭŶƴĭ�ƾſƹŹ���Żř�źţ
����ƾƯ�ƾſŹźŝ�ŢŰţ�ƭŚƣŹř�źƿŚſ��ŶƃŚŝ����Ƨ�ŹƺƏ�ƶŝ�����ƶŤƃ�šŹŚƀų�ƶƧ�ƾƤƏŚƴƯ�Źŵ�ƾƬ�ƽ�ŵŚƿŻ�ƭŶƴĭ�ƾſƹŹ�
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Table 5. Mean comparisons of yield and yield components for spraying against RWA. 
 

Spraying Total yield 
(t/ha) 

Yield 
(t/ha) 

Thousands 
kernel 

weight (g) 
Head/M2 Seed/Head 

Sprayed plot 
(1380-81) 

3.68 ± 0.16 2.45 ± 0.11 33.58 ± 0.85 249.41 ± 12.38 27.38 ± 0.82 

Unsprayed  plot 
(1380-81) 

3.70 ± 0.20 2.03 ± 0.12 32.30 ± 0.82 230.53 ± 10.74 26.58 ± 1.01 

Sprayed plot 
(1381-82) 

10.45 ± 0.25 3.50 ± 0.08 40.23 ± 0.66 327.00 ± 6.11 18.03 ± 0.18 

Unsprayed plot 
(1381-82) 

10.08 ± 0.26 3.84 ± 0.48 39.67 ± 0.84 321.73 ± 7.36 18.43 ± 0.19 

Sprayed plot 
(combined analysis) 

7.06 ± 0.34 2.98 ± 0.08 36.90 ± 0.61 288.20 ± 7.74 23.10 ± 0.57 

Unsprayed plot 
(combined analysis) 

6.89 ± 0.33 2.93 ± 0.26 35.98 ± 0.67 276.13 ± 7.71 22.50 ± 0.63 

Means within each column comparing sprayed and unsprayed plots, was not significantly different using independent t-
student test for each variable. 

��
���žƨƗ�Ţſř�źŤƸŝ�ƶŤŞƫř������ƲƿǇ�ƹ�ƭŚƣŹř�Ʋƿř�ƪưƘƫř���������ƽŹŚºưǀŝ�ƹ�šŚƟō�źƿŚſ�źŝřźŝ�Źŵ�ŚƷ�����ƮºƸƯ�ƽŚºƷ
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