
æ ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ�Ʊřźƿř�ƾſŚƴƃ�
æè�æ���æ�çì���æèíë� 

ƶººƀƿŚƤƯ�ƽ�ƾººųźŝ�ƾººĭĦƿƹ�ŚººƷ�ƾŤººƀƿŻ�ƽ�ħźººŬƳŻEmpoasca decipiens��
(Hom.: Cicadellidae)��ƽƹŹ�ƶƳƺĭ�ŹŚƸģ�Śǀŝƺƫ�

ƾŰŤƟ�śƺƤƘƿ��ƽźƇŚƳ�ƭřźƸŝ�Źƺě*ƹ�ƾƬƗ��ƾŞƫŚƏ�źƜƇřÎ�
ƵźƄů�Ƶƹźĭ�ƽŻŹƹŚƄƧ�ƾſŚƴƃƵŶĪƄƳřŵ���ƽƽŻŹƹŚƄĩ�ŽŹŶƯ�Ţǀŝźţ�ƵŚĮƄƳřŵ�ƱřźƸţ����

*ƾƨǀƳƹźŤƨƫř�Ţƀě��šŚŞţŚƨƯ�ƩƺŘƀƯ��fathi@modares.ac.ir�
�

Comparison of some biological aspects of Empoasca decipiens (Hom.: 
Cicadellidae) on four bean species  
 
B. Naseri, Y. Fathipour* and A. A. Talebi 

Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, P.O. Box 14115-336, Tehran, Iran. 
*Corresponding author, E-mail: fathi@modares.ac.ir 

 

ƵŶǀĪģ�
��ƾºųźŝƾººĭĦƿƹ�ŚººƷħźººŬƳŻ�ƾŤººƀƿŻ�ƽ�Empoasca decipiens Paoli�ƾººŤǀģ�Śººǀŝƺƫ�ƪƯŚººƃ�Śººǀŝƺƫ�ƶººƳƺĭ�ŹŚººƸģ�ƽƹŹ�

�Phaseolus vulgaris L.���ŶǀƠºſ�Śºǀŝƺƫ�� �P. lunatus L.���żºƯźƣ�Śºǀŝƺƫ�� �P. calcaratus Roxb.����ƮºƄģ�Śºǀŝƺƫ�ƹ���ƾºƬŞƬŝ�
�Vigna sinensis L.���ƵŚĮƄƿŚƯŻō�ƹ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ��ƽŚƯŵæ�t�çÓ�ƶūŹŵ�Śſ�ƽƾŤƳ�����ƾŞºƀƳ�ŢºŝƺƏŹ��ŵřźºĭÒ�t�ìå��ƹ�ŶºƇŹŵ�

ƵŹƹŵ��ƽ���ƽŹƺƳ�æÓ�����ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſ�í�ƾĪƿŹŚţ�ŢƗŚſ���ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ���ƩƺƏƵŹƹŵ�ƴǀƴū�ƽƶƳƺĭ�ƽƹŹ�ƾ��ƞƬŤŴƯ�ƽŚƷ
��ƾƴƘƯ�šƹŚƠţ�Śǀŝƺƫ��ƵŹƹŵ�ƩƺƏ�ŚƯř�ŢƃřŶƳ�ƽŹřŵ�į��ƾĭŹƺě�ƵŹƹŵ�ŶƃŹ�ƽ�ƹ�źưƗ�ƩƺƏ��ƙƺƬŝ�Żř�ƪŞƣ�ƽƵŹƹŵ�ƾĭŶƳŻ�ƽƠţ��ŢƟō��šƹŚ

ƾƴƘƯ����ŵřŵ�ƱŚƄƳ�ƽŹřŵ��ƵŚţƺĩ����Ʋƿźţ�Òå�å�t�Òí�çç���ƾƳǇƺƏ�ƹ��Ʋƿźţ�Óì�å�t�æì�çì���ƩƺƏƵŹƹŵ�ŶƃŹ�ƽ���Źŵ�ƙƺºƬŝ�Żř�ƪºŞƣ�ƺưƳ�ƹ�
ƮƄģ�Śǀŝƺƫ�ƽƹŹ�Ŝǀţźţ�ƶŝ�ƶƗŹżƯ�Ǝƿřźƃ�ƮƄģ�Śǀŝƺƫ�ƽƹŹ�Ŝǀţźţ�ƶŝ�ƵŚĮƄƿŚƯŻō�Źŵ�ƹ�żƯźƣ�Śǀŝƺƫ�ƹ�ƾƬŞƬŝ��ƾƬŞƬŝ�Òì�å�t�ìæ�çå���ƹ

�ƾŤǀģ�Śǀŝƺƫ�åå�æ�t�çî�çî��Ŷƃ�ƵŶƷŚƄƯ��ƮƄģ�Śǀŝƺƫ�ƽƹŹ�ƪƯŚĩ�šřźƄů�źưƗ�ƩƺƏ�ƾƳǇƺƏ�ƾƬŞƬŝ�ƵŚţƺĩ�ƾŤǀģ�Śǀŝƺƫ�ƽƹŹ�ƹ�źţ��źţ
��ƶƳƺĭ�źƿŚſ�Żř����ŶǀſŹ�ŢŞŧ�ƶŝ�ŚƷ��ƮƄģ�Śǀŝƺƫ�Ʊŵƺŝ�ŜſŚƴƯ���ƱŵƺºŞƳ�ŜſŚƴƯ�ƹ�ƭƺĪƿźţ�ŵƺūƹ�ƭŶƗ�ƹ�īźŝ�ŢƟŚŝ�ƾƯźƳ�źƏŚų�ƶŝ�ƾƬŞƬŝ
ƶƳƺĭ�źƿŚſ�ŝ�ŚƷ�ƶƭƺĪƿźţ�ŵƺūƹ�ƪǀƫŵ�ƶŝ�ƾŤǀģ�Śǀŝƺƫ�ƵĦƿƹ�řźŤƯ�ƽŚƷśǈƣ�Ʈĩ��ƾƯ�ŶƴƳŚƯ�ŶƃŚŝ��

ƽŶǀƬĩ�ƱŚĭĥřƹ��Empoasca decipiensŢƀƿŻ��ƺưƳ�ƹ�ŶƃŹ�����ƾſŚƴƃƵŹƹŵ�ƾĭŶƳŻ�ƽŚǀŝƺƫ���
Abstract 

Some biological aspects of Emposaca decipiens Paoli were investigated on different bean species 
(Phaseolus vulgaris L., P. lunatus L., P. calcaratus Roxb. and Vigna sinensis L.) under field and 
laboratory conditions (26 ± 1ºC, RH: 70 ± 5% and a photoperiod of 16L: 8D h.). The species of the host 
plant had no significant effect on incubation period, but the nymphal instars, development time, adult 
longevity and life span were affected by host plant species significantly. The shortest and longest 
development time in the field condition were occurred on V. sinensis (22.58 ± 0.50) and P. calcaratus 
(27.17 ± 0.67), respectively. But in laboratory conditions these parameters were observed on V. sinensis 
(20.71 ± 0.57) and P. vulgaris (29.29 ± 1.00), respectively. Adult longevity on V. sinensis had the longest 
duration. In contrast, the shortest adult longevity was observed on P. vulgaris. Surface of the leaves in 
V. sinensis is smooth and without trichomes, but presence of the hoocked trichomes on three other host 
plants especially in P. vulgaris assumed as the most important reason of their unsuitability for the 
leafhopper. 
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ƾĭŶƳŻ�Ʊō�ƾƯ���ŶƃŚŝ���ƶƘƫŚƐƯ�Śŝ��ƽ��ŢºƀƿŻ�����ƾºſŚƴƃ��Ʋºƿř����ľǈƯŚºĩ�Ǝƿřźºƃ�ƹŵ�ŢºŰţ�ŢºƟō�šƹŚºƠŤƯ��
��ƵŚĮƄƿŚƯŻō�ƹ�ƶƗŹżƯ�ƹ������ƶƯŚƳźŝ�Ʊƺģ�ƾţŚƗǈƏř�ŹŚƴĩ�Źŵ���ƽ����ƶºƳƺưƳ�ŜºſŚƴƯ���������ƽƺºĮƫř�ƲǀºǀƘţ��ƽŹřŵźºŝ

ƱŚŝżǀƯ�ƽƹŹ�ŢǀƘưū�Ʈĩřźţ�ƹ�ƾƿŚƌƟ�ƖƿŻƺţ�ƞƬŤŴƯ�ƾƷŚǀĭ�ƽŚƷ�ƾƯ��Ƴ�ƶŝ�Ʊřƺţ�šƺƣ�ƹ�ƞƘƋ�ƍŚƤ
�������ƁƹŹ�ƽźǀĭŹŚĪŝ�ŹƺƔƴƯ�ƶŝ�ƹ�Ƶŵźŝ�ƾě�ƵźƄů������������ŚºƸƳō�Żř��ŢºƟō�ŢƿźƿŶƯ�źƯř�Źŵ�ŜſŚƴƯ�ƾƫźŤƴĩ�ƽŚƷ

ŵƺưƳ�ƵŵŚƠŤſř��
�
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ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�
ŢƀƿŻ��ƾƿřźŰƇ�ƾſŚƴƃ�ħźŬƳŻE. decipiens��

ƾƿřźŰƇ�šŚƘƫŚƐƯ ŹŵƩŚſ���ÎÐÕÑƤƐƴƯ�Źŵ�ƶ�ƽŶƃ�ƭŚŬƳř�ƱřźƸţ���ƢǀƤŰţ�ƭŚŬƳř�ƽřźŝ���ŹŚºƸģ�
�ƶƳƺĭ�ƪƯŚƃ�ŚǀŝƺƫƾŤǀģ�Śǀŝƺƫ�(Phaseolus vulgaris L.)��ƮƣŹ��Ɓǈţ��ŶǀƠºſ�Śºǀŝƺƫ���(P. lunatus L.��
ƮƣŹ�ƝŶƇ��żƯźƣ�Śǀŝƺƫ�(P. calcaratus Roxb.)�ƮƣŹ�Ƭĭ�ƾƹ�ƮƄģ�Śǀŝƺƫ���ƾƬŞƬŝ(Vigna sinensis L.)��
ƮƣŹ�ƺŤſźě��������ƥƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ƹ�śŚŴŤƳř������ƶƗŹżƯ�Źŵ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽŚƷ�������ŵŚºƘŝř�ƶºŝ�ƽřÎÕ���ÐÒ�

��źĭ�ŢƄƧ�źŤƯŶƿŵ����������������ŵŚºƘŝř�ƶºŝ�šźƧ�ŹŚƸģ�Źŵ�żǀƳ�ƥƺƬŝ�źƷ�ƹ�ƥƺƬŝ�ŹŚƸģ�Źŵ�ƂƿŚƯŻōÑ���Õ��źºŤƯ�
�ƹ�ƾůřźƏƶƳƺĭ�ƽŚƷŝ�Śǀŝƺƫ��ƶšźƧ�ƪųřŵ�ƾƟŵŚƈţ�šŹƺƇ�Ŷƃ�ƶŤƃŚƧ�ƥƺƬŝ�źƷ�Źŵ�ŵƺūƺƯ�ƽŚƷ��
ƽřźŝ��ŢƀƿŻ�ƾſŹźŝ����ƽƹŹ�ƥźŬƳŻ�ƾſŚƴƃ�ƶƳƺĭ���ƽŚƷ�������ƾºƇƺƈŴƯ�ƝƹźƓ�Żř��Śǀŝƺƫ�ƞƬŤŴƯ�

ƭŚƴŝ�Leaf Cage�Śƿ�Clip Cage��ƿ�ƾĭźŝ�žƠƣƵźǀĭ�Ś�ƽř��Ŷƃ�ƵŵŚƠŤſř�����řŶºŤŝř�ŹƺºƔƴƯ�ƲƿŶºŝ�ƝƹźºƓ��
ěƽźŤ��Ʀƿ�����ƝźƈƯ�ŹŚŝ���źƐƣÓ����ƕŚƠţŹř�ƹ�Ï�ƾŤƳŚſ���źŤƯ�����ƬǀƯ�Ʀƿ�žĜſ�ƹ�ƶǀƸţƶ�ƽ�źƐƣ�ƶŝ�ƽżƬƟ�ê�ç�

ƾŤƳŚſ��źŤƯ��ƬƘƃ�ƽƹŹ�ƶ��ƽ�����Ƶŵřŵ�šŹřźů�ƙřźģ���ŶƃűřŹƺſ�řŹ�ƽźŤě�ƝźƏ�ƹŵ�źƷ�ƹƵŵźĩ��ºƳŚƷŵ�ƹ�ƶ�ƽ�
���������Ŷƃ�ƵŶƳŚƃƺě�ƖƿŚƯ�Ŝƀģ�ƹ�ƽŹƺţ�Żř�ƵŵŚƠŤſř�Śŝ�űřŹƺſ������ƵŹƺě�ŹřźƟ�Żř�ƽźǀĭƺƬū�ƽřźŝ�ľŚƴưƋ��ŚºƷ��ƹ

��ƥźŬƳŻ�ƪƯŚƧ�šřźƄů��ƶŞƫ�����ƃƺě�ŪƴƠſř�Ǝſƺţ�ƝƹźƓ�ƽŚƷŶƃ�ƵŶƳŚ��Źƹŵ�ƩƺƏ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝƵ�ƽ�
���źƄů�ŢƠū�Ʀƿ�řŶŤŝř��ƾƴǀƴūƵ�ƽƵźƄů�Źƺţ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŵŚƯ�ƹ�źƳ���ƽźǀĭŹŚĪƃ�ƶƧ�ƽźŤě�ƪųřŵ�ƹ�
�����Ƶŵřŵ�Ƃƃƺě�řŹ�īźŝ�Żř�ƾŤưƀƣ�ŵƺŝ��ŢƠū�Śţ�Ŷƃ�Ƶŵřŵ�Źřźƣ��ǀĭ���īźºŝ�ŢºƟŚŝ�ƪųřŵ�Źŵ�ƹ�ƵŵƺưƳ�ƽź

ƮŴţ���ƽżƿŹŶƴƴƧ������������Ƭǀſƺŝ�Ʊō�ƪųřŵ�īźŝ�ƹ�ƽźŤě��Ƶźǀĭ�ƾƗƺƳ�Żř�ƵŵŚƠŤſř�Śŝ�žĜſ�ƶ�ƽ��ƶºƿŚě�ƶŝ�ƾŝŚƴƏ�
ŵźǀĮŝ�Źřźƣ�ŵƺų�ƾƘǀŞƏ�Ǝƿřźƃ�Źŵ�ƵŚǀĭ�ƶƨƿŹƺƏ�ƶŝ�Ŷƃ�ƪƈŤƯ��

����ƮŴţ�Żř�ƱŚƴǀưƏř�Żř�žě��ħźŬƳŻ�ƽżƿŹ������ƩƺƏ��ƵŵŚƯ�ƽŚƷ���Źŵ�ħźºŬƳŻ�ƾƴſ�ƪůřźƯ�Żř�Ĩƿ�źƷ
æç��ŹřźĪţ�ř�Śŝ��Żř�ƵŵŚƠŤſƵźǀĭ�žƠƣ�ƽř�źƷ�Źŵ�ƶƳƺĭ�ºŝ�Śǀŝƺƫ��ƶ����Ŷºƿŵźĭ�ŢºŞŧ�ƶºƳŚĭřŶū�ŹƺºƏ����ƲƿŶºŝ

����ƽźŤě�Żř�Ʀƿ�źƷ�ŹƺƔƴƯ�ŢƟźĭ�Źřźƣ�ŶƿŵŻŚŝ�ŵŹƺƯ�ƶƳřŻƹŹ�ŹƺƐŝ�ŚƷ���ŶƷŚºƄƯ�ŚŝƵ�ƽ�Źƺºě�Ƶ�ƽ��Ʃƹř�Ʋºſ�
ƥźŬƳŻ��ŝ���ƶƬǀſƹƶ��ƽ�ƮƬƣ����Ʊō�ƺƯ��������ƺǀºƃ�ƱŚưƷ�ƶŝ�ƹ�ƵŵƺưƳ�ƪƤŤƴƯ�ƥźŬƳŻ�Żř�ƽŹŚƗ�īźŝ�ƽƹŹ�řŹƵ�ƽ�

���Żř�ŹƺƧŸƯ�Ƶźǀĭ�žƠƣ��řƽŶƿŵźĭ�ƵŵŚƠŤſř���ƵŹƺě�ŚƷ�ŶƷŚƄƯ�ƹ�ƶŤƟźĭ�Źřźƣ�ŶƿŵŻŚŝ�ŵŹƺƯ�ƶƳřŻƹŹ�ŹƺƐŝƵ�ƽ�
Ťſƺěƶ��ƽ���ƾĭŹƺě�(Exuviae)����ƶºŤƟźĭ�źºƔƳ�Źŵ�ŶºƘŝ�Ʋſ�ƶŝ�ŵƹŹƹ�ƹ�ƽŻřŶƳř�Ţſƺě�ƪưƗ�ƕƺƣƹ�ƪǀƫŵ�
Ŷƃ��Ŷƃ�ƾſŹźŝ�ƁƹŹ�ƲǀưƷ�ƶŝ�ŚƸƳō�źưƗ�ƩƺƏ�ƪƯŚƧ�šřźƄů�ŹƺƸƓ�Żř�žě��



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������Ò 

ŢƀƿŻ�ƾſŚƴƃ�ƾƷŚĮƄƿŚƯŻō��ƥźŬƳŻE. decipiens�
ŤŝřřŶƶƳƺĭ�Żř�Ĩƿ�źƷ�ƽŚƷŹŸŝ��Śǀŝƺƫ�ƽŚƷ�ƾƨǀŤſǈě�ƱřŶƬĭ�ƽŵřŶƘţ�Źŵ���ƕŚƠţŹřÎÓ�źƐƣ�ƹ�ÎÑ�
ƾŤƳŚſ��źŤƯ��������������������ƶŤºƃŚƧ�ŵƺºŝ�ƾºƯřŵ�ŵƺƧ�Ţưƀƣ�Ʀƿ�ƹ�ƶſŚƯ�Ţưƀƣ�Ʀƿ��ƥŚų�Ţưƀƣ�ƹŵ�ƽřŹřŵ�ƶƧ
Ŷƃ��������īźŝ�ŹƺƸƓ�ƹ�ƱŶƃ�żŞſ�Żř�ŶƘŝ����ŚƷ�ƬůźƯƶ��ƽ�Ñ���Śţ�Óƾĭźŝ���ţƺŝƶ�ƽŚǀŝƺƫ�ƶƄƿŹ�ƵřźưƷ�ƶŝ��ƽƱō��

��Ŷƃ�řŶū�ƱřŶƬĭ�Żř�ƪƤŤƴƯ�ŶƃŹ�ơŚţř�ƶŝ�ƹ�ƵŶƿŵźĭ���Ǝƿřźƃ�Źŵ�ƶƘƫŚƐƯ�ƲƿřÎÓ�ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſ�Õ�
���Ŷƃ�ƭŚŬƳř�ƾƨƿŹŚţ�ŢƗŚſ�����ŢŝƺƏŹ�ƹ�ƾƿŚƯŵ�Ǝƿřźƃ�ƾŞƀƳưƷ�Źŵ�ŶƃŹ�ơŚţřƶ�ƽ��Ŝºǀţźţ�ƶºŝ�ŵŹřƺƯ��

�Î�t�çÓ�ƶūŹŵ�Śſ�ƽƾŤƳ�ŵřźĭ�ƹ�Ò�t�ÔÍŵƺŝ�ŶƇŹŵ���
�ŹƺƔƴƯ�ƶŝ���Źƹŵ�ƩƺƏ�ƲǀǀƘţ�Ƶ��ƽ�������ř�ƵŚĮƄƿŚƯŻō�Źŵ�Ʊō�Ʋǀƴſ�ŵřŶƘţ�ƹ�ƾĭŹƺě��ƁƹŹ�ŻƵĦƿƹ�ƽř��ƶºŝ�

ƾƨƳŚŤƀě�ƁƹŹ�ƭŚƳ (Davoodi, 1980) Ŷƿŵźĭ�ƵŵŚƠŤſř��ƫƺƫ�ƶƧ�Ŝǀţźţ�ƲƿŶŝƶ�ƽƶƄǀƃ����ƽř��ƕŚƠţŹřÎÍ�
���źƐƣ�ƹÒ�Ï�ƾŤƳŚſ��źŤƯ���ŵ�ƶƧƷƳŚƶ��ƽ��ŝ�Ʊō���ƶƶƬǀſƹ��ƽ�����������śō�źºǀŴŞţ�Żř�ƽźǀĭƺºƬū�ŢºƸū�ƦƳŚŤƀě�źſ�

�ƵŶƃ�ƵŶǀƃƺě�ŵƺŝ�����žĜſ�ƹ�Ŷƃ�źě�śō�ŚŝųŚƃ�ƶ�ƽ����ƽƹŚºů�Śºǀŝƺƫ�Ʊřƺºū�Ñ��Śºţ�Ó��ºſ�Żř�īźºŝ��űřŹƺ
����źſ�ƽŚƸŤƳř�Źŵ�ƶƧ�ƾƨģƺƧ���ƵŶƃ�ƶǀŞƘţ�ƦƳŚŤƀěŵƺŝ�Ŷƃ�Ƶŵřŵ�ŹƺŞƗ�Ʊō�ƪųřŵ�ƶŝ����źŝŚƴŝ����ŵƹŶºů�Ʋºƿř
������ƾŝřŵŚƃ�ƹ�ŢƟŚƐƫ�ƶŤƠƷ�Ʀƿīźŝ��ŚƷƾƯ�ƒƠů��Ŷƃ��Ƅǀƃƶ�ƽƶųŚƃ�ƽƹŚů��ƶƔƠŰƯ�źƿŻ��ƽ�ƶºƄǀƃ���ƽř

���Ƶŵřŵ�Źřźƣ�ƾƤƬƏ�Śƿ�Ŷƃ���Źƺě�ŵŶƗ�Ŷƴģ�ƾĮŤƀƷō�ƶŝ�ƹ�Ƶ�ƽŵřŻƺƳ�īźŝ�ƽƹŹ���ŚƷƪƤŤƴƯ��Śºŝ�ƶƔƠŰƯ�Źŵ�ƹ�
ŹŚě���Ŷƃ�ƵŶƳŚƃƺě�ƽŹƺţ�ƶģ�������ƵŹƺě�Ʊŵřŵ�Źřźƣ�ŲƿŹŚţ�ŢƃřŵŵŚƿ�Śŝ���ƽ�ŵřŻƺƳ�����ŵřŶºƘţ��ŚƷŶºƬū�ƊƿƺƘţ�ƹ�

�������������Ŷºƿŵźĭ�ƲǀǀƘţ�Śǀŝƺƫ�ƞƬŤŴƯ�ƕřƺƳř�ƽƹŹ�ƭřŶƧ�źƷ�ƶŝ�ƍƺŝźƯ�šŶƯ�ƹ�ƾĭŹƺě�Ʋǀƴſ�����Ŝºǀţźţ�ƲƿŶºŝ
ŵřŶƘţ�ƹ��ƬƇŚƟ�ƶ��ƽ�ƽŻřŶƳř�Ţſƺě��Źƹŵ�ƩƺƏƵ�ƽƾĭŹƺě���ƶŞſŚŰƯŶƃ����ƱŚƿŚºƃ����Źŵ�ƶºƧ�Ţºſř�źºƧŷ�

���Ʀƿ�źƷ��ƂƿŚƯŻō�ƩƺƏ���Żř�ƱřŶƬĭ��ŚƷ��Ŷƃ�ƽŹŚǀŝō�ƽƹŚƀƯ�ƱřżǀƯ�ƶŝ�Ƶ�Żř�ƾƨƿ�ƱŶǀƨƄų�šŹƺƇ�Źŵ�ƹ�
ƶţƺŝ���ƵźƄů��ŚƷ��ƽ�����ţƺŝ�ƽƹŹ�źŝ�Ʊō�ƽƹŹ�ƶ��ƽ��ƪƤŤƴƯ�ƽŶƿŶū�Ŷƿŵźĭ����Źƹŵ�ƩƺºƏ�ƾſŹźŝ�ŹƺƔƴƯ�ƶŝƵ�ƽ�
ţƠƿźŲ���šŚƘƫŚƐƯ�Źŵ�ƵŶƃ�źƧŷ�ƁƹŹ�ƱŚưƷ�Żř�ƵŵŚƯ�ƹ�źƳ�ƪƯŚƧ�šřźƄů�źưƗ�ƩƺƏ�ƲǀƴĤưƷ�ƹ�ƮŴţ�

ŢƀƿŻ�ƶƗŹżƯ�ƾſŚƴƃ�ƿŵźĭ�ƵŵŚƠŤſř�ƽřŶ��
�ƶƀƿŚƤƯ�ƽřźŝ��ƽ�ƽŹŚƯō��ƶƿżŬţ�ƽĨƿ�žƳŚƿŹřƹ��ƶƟźƏ���ƵźƄů�ƾŤƀƿŻ�ƽŚƷźŤƯřŹŚě�Żř�Ĩƿ�źƷ

ƶƳƺĭ�ƽƹŹ�ƭźƳ�Żř�Śǀŝƺƫ�ƞƬŤŴƯ�ƽŚƷ��ƽŚƷŹřżƟřMinitab�ƹ�MstatcŶƃ�ƵŵŚƠŤſř���
�
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ŦŰŝ�ƹ�ŪƿŚŤƳ�
ŢƀƿŻ�ƃƾƿřźŰƇ�ƾſŚƴ�

ƶƘƫŚƐƯ�Śŝ�ƽ�ŢƀƿŻ���ħźŬƳŻ�ƾſŚƴƃE. decipiens�ƺƫ�ƶƳƺĭ�ŹŚƸģ�ƽƹŹ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ��Śºǀŝ
ƮƄģ�ƪƯŚƃ��ŶƯō�ŢſŶŝ�źƿŻ�ŪƿŚŤƳ�ŶǀƠſ�ƹ�żƯźƣ��ƾŤǀģ��ƾƬŞƬŝ��ƩƹŶūæ���

��ƮŴţ����������ŝ�īźŝ�ŢƟŚŝ�ƪųřŵ�řŹ�ŵƺų�ƮŴţ�ƵźƄů�Ʋƿř��ƶ������īźºŝ�Źŵ�ƾƬºƇř�īźŞĭŹ�ŢƟŚŝ�ƱƹŹŵ�ƵĦƿƹ
�ƾƯ�Źřźƣ�ƾƯ�ƪĪƄƯ�Ʊō�ƱŶƿŵ�ŢƸū�Ʋƿř�Żř��ŶƷŵ�ŶƃŚŝ���ƲǀŝƵŹƹŵ�ƴǀƴū�ƽ�ƶƳƺĭ�ŹŚƸģ�ƽƹŹ�ƮŴţ�ƾ

ƾƴƘƯ�šƹŚƠţ��Śǀŝƺƫ�Ƴ�ƵŶƷŚƄƯ�ƽŹřŵŶƄ��
��ƵŹƺě�Ʋſ�ƽƩƹř���ƾƴƘƯ�ƝǈŤųř�Śǀŝƺƫ�ƶƳƺĭ�ŹŚƸģ�ƽƹŹ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�ŵřŶƳ�ƱŚƄƳ�ƽŹřŵ��
��ƵŹƺě���Ʋſ�ƽ�ƭƹŵ����ƶƳƺĭ�Ʋǀŝ����������ƩƺºƏ�źƔƳ�Żř�Śǀŝƺƫ�ƞƬŤŴƯ�ƽŚƷƵŹƹŵ���ƾĭŹƺºě�ƽ���šƹŚºƠţ�ƭƹŵ�Ʋºſ�

ƾƴƘƯ��Ŷƿŵźĭ�ƶƔůǈƯ�ƽŹřŵ�P<0.05���
��ƵŹƺě���Ʋſ�ƽ�ƭƺſ��������������ƶºƳƺĭ�ƽƹŹ�ƵŹƹŵ�Ʋºƿř�ƩƺºƏ�ƽŹŚºƯō�źƔƳ�Żř�������ƞºƬŤŴƯ�ƽŚºƷ����ƝǈŤºųř�Śºǀŝƺƫ

ƾƴƘƯ��Ţƃřŵ�ƽŹřŵ�P<0.05���
��ƵŹƺě���Ʋſ�ƽ�ƭŹŚƸģ�����ƩƺƏƵŹƹŵ�ƾĭŹƺě�ƽ�ƾºƴƘƯ�šƹŚƠţ�Śǀŝƺƫ�ƶƳƺĭ�ŹŚƸģ�ƽƹŹ�ƭŹŚƸģ�Ʋſ���ƽŹřŵ

ŵřŶƳ�ƱŚƄƳ�ƽŹŚƯō�ƑŚŰƫ�Żř��
��ƵŹƺě�Ʋſ�ƽƮŬƴě����ŵŹƺƯ�ŹŵƵŹƺě�Ʋſ�ƽƮƄģ�Śǀŝƺƫ�Ʋǀŝ�ƮŬƴě���šƹŚƠţ�ƾŤǀģ�ƹ�żƯźƣ�Śǀŝƺƫ�Śŝ�ƾƬŞƬŝ

ƾƴƘƯ��ƽŹŚƯō�ƑŚŰƫ�Żř�ƽŹřŵ�Ŷƃ�ƵŶƷŚƄƯ(P<0.05)���
����ƩƺƏƵŹƹŵ���ŶƃŹ�ƽ��ƽ����Śţ�ƮŴţ�ŻřƵźƄů�ƪƯŚƧ�ƽ��ƶƳƺĭ�Ʋǀŝ�ƵŹƹŵ�Ʋƿř�ƩƺƏ���Żř�Śǀŝƺƫ�ƞƬŤŴƯ�ƽŚƷ

���ƾƴƘƯ�ƝǈŤųř�ƽŹŚƯō�ƑŚŰƫ������ŵřŵ�ƱŚƄƳ�ƽŹřŵ(P<0.01)���ƮƄģ�Śǀŝƺƫ�Ʋǀŝ�ƝǈŤųř�Ʋƿř��Śǀŝƺƫ�Śŝ�ƾƬŞƬŝ
����ƮƄģ�Śǀŝƺƫ�Ʋǀŝ�ƾƫƹ�Ŷƃ�ƵŶƷŚƄƯ�żƯźƣ�ƹ�ƾŤǀģ�ĤưƷ�ƹ�ŶǀƠſ�Śǀŝƺƫ�ƹ�ƾƬŞƬŝ�żƯźƣ��ƾŤǀģ�Śǀŝƺƫ�Ʋǀƴ

���ƾƴƘƯ�ƝǈŤųř�ŶǀƠſ�ƹ����ŶƄƳ�ƵŶƿŵ�ƽŹřŵ����ŝ�ŹřŶƤƯ�ƲƿźŤƄǀŝ��ƶ�ƾƴƘƯ�ŹƺƏ���������ƹ�żºƯźƣ�Śºǀŝƺƫ�ƽƹŹ�ƽŹřŵ
ƮƄģ�Śǀŝƺƫ�ƽƹŹ�ŹřŶƤƯ�ƲƿźŤưĩ�ŶǀſŹ�ŢŞŧ�ƶŝ�ƾƬŞƬŝ��

��ƵźƄů�źưƗ�ƩƺƏ�ƽ�ƵŵŚƯ�ƪƯŚĩ����źưƗ�ƩƺƏƵźƄů�ƪƯŚƧ�ƽ�Śŝ�ƾŤǀģ�Śǀŝƺƫ�Ʋǀŝ�ƽŹŚƯō�ƑŚŰƫ�Żř�ƵŵŚƯ�
���ƮƄģ�ƹ�żƯźƣ�Śǀŝƺƫ���ºƬŞƬŝ����ƾºƴƘƯ�šƹŚºƠţ�ƾ������Ţºƃřŵ�ƽŹřŵ.(P<0.01)�����Śºǀŝƺƫ�ƽƹŹ�ƵŹƹŵ�Ʋºƿř�ƩƺºƏ�

ƮƄģ�ŵƺŝ�řŹřŵ�řŹ�ƱřżǀƯ�ƲƿźŤưĩ�ƾŤǀģ�Śǀŝƺƫ�ƽƹŹ�ƹ�ƲƿźŤƄǀŝ�ƾƬŞƬŝ��



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������Ô 

�����źưƗ�ƩƺƏƵźƄů���ƪƯŚƧ�ƽ�źƳ�������ƶƳƺĭ�Źŵ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�������ƝǈŤųř�ƽŹŚƯō�źƔƳ�Żř�Śǀŝƺƫ�ƞƬŤŴƯ�ƽŚƷ
ƾƴƘƯ��������ƿźŤƄǀŝ��ƵŵŚƯ�šřźƄů�ŶƴƳŚưƷ�ƩŚů�ƲǀƗ�Źŵ�ƾƫƹ�ŢƃřŶƳ�ƽŹřŵ�����Śºǀŝƺƫ�ƶºŝ�ƍƺºŝźƯ�ƱřżºǀƯ�Ʋ
ƮƄģ���ŵƺŝ�ƾƬŞƬŝ��������������ƪºŨƯ�Ŷºǀƫƺţ�ƾƬºƇř�ŢǀƫƺŘºƀƯ�ƶĪƴƿř�ƶŝ�ƶūƺţ�Śŝ���ƪºŰƯ�ƲŤƟŚºƿ����ŜºſŚƴƯ�ƽŚºƷ
ƮŴţ���ƮŴţ�ƪưƗ�ƭŚŬƳř�ƹ�īźŝ�ƲƿźƿŻ�ŮƐſ�Źŵ�ƽżƿŹ�ƽŹřŸĭ��ƵŶƸƗ�ƶŝ�ƽ�����řŸºƫ�Ţºſř�ƵŵŚºƯ�ŵřźºƟř�

������ƶƳƺĭ�Źŵ�ƭƺĪƿźţ�ŵƺūƹ�ƭŶƗ�Śƿ�ŵƺūƹ���ƞƬŤŴƯ�įŚƷ�Śǀŝƺƫ���ħźŬƳŻ�ƽƹŹ������ƵŵŚƯ�ƽŚƷźǀŧŐţ��ƽźŤºƄǀŝ��
�������������īźŝ�ƲƿźƿŻ�ŮƐſ�Źŵ�ŢǀƫŚƘƟ�ƶŝ�źƳ�ŵřźƟř�źŤưĩ�ƾĮŤƀŝřƹ�ƪǀƫŵ�ƶŝ�ŚƯř�Ţƃřŵ���ƽƹŹ�ƝǈŤųř�Ʋƿř�

ħźŬƳŻ�ŶƄƳ�ƵŶƷŚƄƯ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ�źƳ�ƽŚƷ��
����ƩƺƏƵŹƹŵ���ƾĭŶƳŻ�ƽ�ƵźƄů�ƵŵŚƯ�ƽ���īźƯ�Śţ�ƮŴţ�Żř�ƶƬůźƯ�ƲƿřƵźƄů�ƪƯŚƧ�ƽ�ƾºƯ�ƵŵŚƯ���ŶºƃŚŝ��

��ƶƳƺĭ�Ʋǀŝ�Źŵ�����������ƘƯ�ƝǈŤºųř�ƽŹŚºƯō�ƑŚºŰƫ�Żř�Śºǀŝƺƫ�ƞºƬŤŴƯ�ƽŚƷ�ƾºƴ������Śºŝ�żºƯźƣ�Śºǀŝƺƫ�Ʋǀºŝ�ƽŹřŵ
ƮƄģ��������Ŷƃ�ƵŶƷŚƄƯ�ŶǀƠſ�ƹ�ƾƬŞƬŝ.(P<0.05)������ƶƳƺĭźƿŚſ�Śŝ�ƾŤǀģ�Śǀŝƺƫ�Ʋǀŝ�ŚƯř������Śºǀŝƺƫ�Ʋǀºŝ�żǀƳ�ƹ�ŚƷ
ƮƄģ�ŶƿŵźĮƳ�ƶƔůǈƯ�ƾţƹŚƠţ�ŶǀƠſ�Śǀŝƺƫ�ƹ�ƾƬŞƬŝ��ƮƄģ�ƹ�żƯźƣ�Śǀŝƺƫ�ƽƹŹ�ƵŹƹŵ�Ʋƿř�ƩƺƏ��ƾƬŞƬŝ

řŹ�ŹřŶƤƯ�ƲƿźŤưĩ�ƹ�ƲƿźŤƄǀŝ�Ŝǀţźţ�ƶŝ�Ţƃřŵ��
����ƩƺƏƵŹƹŵ���ĭŶƳŻ�ƽƾ�ƵźƄů�źƳ�ƽ����ƮºƄģ�Śºǀŝƺƫ�Ʋǀŝ�żǀƳ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�ƽŹŚƯō�ƑŚŰƫ�Żř���ƹ�ƾºƬŞƬŝ

ƾƴƘƯ�ƝǈŤųř�żƯźƣ��ŵřŵ�ƱŚƄƳ�ƽŹřŵ.(P<0.01)ƮƄģ�Śǀŝƺƫ�Ʋǀŝ�ŚƯř��ƶƳƺĭ�źƿŚſ�Śŝ�ƾƬŞƬŝ��Ʋǀŝ�żǀƳ�ƹ�ŚƷ
���������ŶƄƳ�ƵŶƷŚƄƯ�ƾţƹŚƠţ�ƾŤǀģ�ƹ�ŶǀƠſ��żƯźƣ�Śǀŝƺƫ�ƶƳƺĭ�ƶſ��ƾƳǇƺƏ�����ƹ�żƯźƣ�Śǀŝƺƫ�ƽƹŹ�ƵŹƹŵ�Ʋƿźţ

ƵŚţƺĩ�Źƹŵ�ƲƿźţƮƄģ�Śǀŝƺƫ�ƽƹŹ�Ƶ�Ŷƃ�ƵŶƷŚƄƯ�ƾƬŞƬŝ��
������Żř�ƪƇŚů�ŪƿŚŤƳ�ŹƹźƯ�ŚŝƶƀƿŚƤƯ���ƽŹŚƯō�ƽ����������ħźºŬƳŻ�ƾƴºſ�ƞºƬŤŴƯ�ƪºůřźƯ�ƩƺƏ�ƲǀĮƳŚǀƯ��

E. decipiensƾƯ���ƾƴƘƯźǀƛ�ƶĩ�ŵƺưƳ�ƱŚƗŷř�Ʊřƺţ��ƩƺƏ�Ʊŵƺŝ�ŹřŵƵŹƹŵ�ƴǀƴū�ƽ��ƾƵŹƹŵ�ƾĭŹƺě�ƽ�Ʋſ�
�������źưƗ�ƩƺƏ�ƹ�ƭŹŚƸģ�ƹ�ƩƹřƵźƄů���ƪƯŚƧ�ƽ���ƶƳƺĭ�ƽƹŹ�źƳ������Śºǀŝ�Śǀŝƺƫ�ƞƬŤŴƯ�ƽŚƷ���ƶºĩ�Ţºſř�Ʊō�źĮƳ

ƶƳƺĭ��ƽ��Śǀŝƺƫ�źǀŧŐţƾƴƘƯ���������ƹ�ƶŤºƃřŶƳ�ƶºƗŹżƯ�Ǝƿřźºƃ�Źŵ�ŹƺĩŸºƯ�ƪºůřźƯ�Żř�Ĩºƿ�źƷ�ƩƺƏ�źŝ�ƽŹřŵ
���Ţſř�Ƶŵƺŝ�ƱŚƀĪƿ�Śǀŝƺƫ�ƞƬŤŴƯ�ƕřƺƳř�Źŵ�ƵźƄů�ŶƃŹ�ŢƗźſ���ƩƺƏƵŹƹŵ�ƴǀƴū�ƽ���Ǝºſƺţ�ŢºƟō�ƾ

Kheyri (1989)��æí�Śţ�çÑ�ŻƹŹ��ŹŚƸŝ�ƪƈƟ�Źŵ���Źŵ�ƾƫƹ�Ŷƃ�ƁŹřżĭźƋŚů�ƢǀƤŰţ�æå�Śţ�ææ�ŻƹŹ�
�ŵ�ƱŚŤƀŝŚţ�ƪƈƟ�Ź��ǇŚŝ�Ʊō�ƪƿǇŵ�Żř�ƾĪƿ�ƶĩ�ŶƯō�ŢſŶŝ�������ƱŚŤºƀŝŚţ�ƪºƈƟ�Źŵ�řƺºƷ�ƽŚºƯŵ�Ʊŵƺºŝ�źţ

�ƾƯ�ŹŚƸŝ�ƪƈƟ�ƶŝ�ŢŞƀƳ�ŶƃŚŝ�����ƩƺºƏ�ƲǀĮƳŚºǀƯ�ƶŝ�ƍƺŝźƯ�ŪƿŚŤƳƵŹƹŵ��ºƴǀƴū�ƽ�ƾ�����ƶŝŚºƄƯ�ƽŶºů�Śºţ
ƶŤƟŚƿ��ƽŚƷSardarbandeh (1996)�ħźŬƳŻ�ƭƺſ�ƪƀƳ�ŵŹƺƯ�Źŵ�E. decipiensƾƯ�Śƿƺſ�ƽƹŹ��ŶƃŚŝ���ŚƯř



Õ                      ƽźƇŚƳƱřŹŚƨưƷ�ƹ���ƶƀƿŚƤƯ�ƾĭĦƿƹ�ƾųźŝ�ƽ��ƾŤƀƿŻ�ƽŚƷƳŻ�ƥźŬEmposca decipiens������

������ƩƺƏ�ƽřźŝ�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳƵŹƹŵ��ƴǀƴū�ƽƪƀƳ�ƾ���źŤºƄǀŝ�ŹƺĩŸƯ�ƢƤŰƯ�Ǝſƺţ�ƭŹŚƸģ�ƹ�ƭƹŵ�ƽŚƷ
����ƾƯ�źƋŚů�ƢǀƤŰţ�ŪƿŚŤƳ�Żř��ŶƃŚŝ���ŤƯ�ƹ�ƱŚŝżǀƯ�ƕƺƳ�Żř�ƪƤŤƀƯ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�ƶŬǀŤƳ�ŹŵźŧŐ�Ǝƿřźƃ�Żř�

��ƾƯ�ƶƤƐƴƯ�ƾĪƿżǀƟ��ŶƃŚŝ������ƩƹŶū�Źŵ�ƶĩ�ŹƺƐƳŚưƷæ��ƾºƯ�ƶºƔůǈƯ����ƲǀĮƳŚºǀƯ��ŵƺºƃ���ƩƺºƏ�ƕƺºưŬƯ�
ƵŹƹŵ���ƾĭŹƺě�ƽ����ƮƄģ�Śǀŝƺƫ�ƽƹŹ�źŝ������Ŝǀţźţ�ƶŝ�ŶǀƠſ�ƹ�żƯźƣ��ƾŤǀģ��ƾƬŞƬŝÒî�ææ��Ñç�æÒ��çÑ�æÓ�
��ƹÑæ�æÑŢſř�Ƶŵƺŝ�ŻƹŹ�ƶƧ�ƾƫŚů�Źŵ�����ƪºƀƳ�ƽřźºŝ�Śƿƺºſ�ƽƹŹ�řŹ�šŶƯ�Ʋƿř�ŹƺĩŸƯ�ƢƤŰƯ����ƽŚºƷ

�������Ŝǀţźţ�ƶŝ�ƭŹŚƸģ�ƹ�ƭƺſ��ƭƹŵí�çç���Ò�çæ���ƹ�ì�çè�����Ţºſř�Ƶŵźºĩ�ƁŹřżĭ�ŻƹŹ�����ƩƺºƏ�ƶºŬǀŤƳ�Źŵ�
ƵŹƹŵ����ƽƾĭŹƺě����ƵŚţƺĩ�Śǀŝƺƫ�ƽƹŹ�ŢƟō��ƾƯ�Śƿƺſ�Żř�źţ�ŶƃŚŝ�����Ʋºƿř�ƩƺºƏ�żǀƳ�Śǀŝƺƫ�ƶƳƺĭ�ŹŚƸģ�Ʋǀŝ�Źŵ

���ƮƄģ�Śǀŝƺƫ�Źŵ�ƵŹƹŵ���ƵŚţƺĩ�ƾƬŞƬŝ�����ƾƳǇƺƏ�żƯźƣ�Śǀŝƺƫ�Źŵ�ƹ�Ʋƿźţ��ƲƿźţŵƺŝƱŚƄƳ�ƶĩ���ƵŶºƴƷŵ�ƽ���ŜºſŚƴƯ�
��ƮƄģ�Śǀŝƺƫ�Ʊŵƺŝ�����ƶƳƺĭźƿŚſ�ƶŝ�ŢŞƀƳ�ƾƬŞƬŝ��������������ƵŹƺºě�ƺºưƳ�ƹ�ŶºƃŹ�ƹ�ƶºƿŸƜţ�ƽřźºŝ�ŚƷ���ħźºŬƳŻ�ƽŚºƷ�

E. decipiensƾƯ��ŶƃŚŝ��Parvin (1990)�ŶŬƴĩ�ƽƹŹ�ƱŚŤƀŝŚţ�ƪƈƟ�Źŵ�řŹ�ħźŬƳŻ�ƾĭŹƺě�ƱŚƯŻ�ƩƺƏ�
æì���Śţ�æî����ƢǀƤŰţ�Źŵ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�ƾƫƹ�ŵƺưƳ�ƁŹřżĭ�ŻƹŹ�źƋŚů��ææ�Śţ�æÓ�ƶĩ�ŶƯō�ŢſŶŝ�ŻƹŹ�

ƶƳƺĭ�Ʊŵƺŝ�ŜſŚƴƯ�źĮƳŚǀŝ�ƾƯ�ŶŬƴĩ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ŢƟō�ƽŚưƳ�ƹ�ƺƄƳ�ƽřźŝ�Śǀŝƺƫ�ƞƬŤŴƯ�ƽŚƷ�ŶƃŚŝ��
�ƩƺƏ�ƲǀĮƳŚǀƯƵŹƹŵ�ŶƃŹ�ƽƮƄģ�Śǀŝƺƫ�ƽƹŹ�ħźŬƳŻ�ƽ�ƵŚţƺĩ�Ŝǀţźţ�ƶŝ�żƯźƣ�ƹ�ƾƬŞƬŝ��ƹ�Ʋƿźţ

ƾƳǇƺƏ�źƿŚſ�ƶŝ�ŢŞƀƳ�řŹ�ƱřżǀƯ�Ʋƿźţ�ƶƳƺĭ�Ţƃřŵ�ŚƷ��Crespo & Mateo (1989)�řŹ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�
�ħźŬƳŻ�ƽřźŝE. decipiensƾƫƺưƘƯ�ƽŚǀŝƺƫ�ƽƹŹ��(P. vulgaris)�æÒ�çæ�ŻƹŹ����ƶºĩ�ŶºƳŵźƧ�ƶŞſŚŰƯ

ľŚŞƿźƤţ��ƶŬǀŤƳ�ƶŝŚƄƯ��ƽ�ƮƄģ�Śǀŝƺƫ�ƽƹŹ�ƵŶƯō�ŢſŶŝ��ƾƯ�ƾƬŞƬŝ�ŶƃŚŝ������Ţºſř�ƲºĪưƯ�ŵƺºūƺƯ�šƹŚƠţ
ŶƃŚŝ�Śǀŝƺƫ�šƹŚƠŤƯ�ƕřƺƳř�ƹ�ƶƤƐƴƯ�ƾŤŝƺƏŹ�ƹ�ƾƿŚƯŵ�ƝǈŤųř�ƶŝ�ƍƺŝźƯ��

�źưƗ�ƩƺƏƵźƄů�ƵŵŚƯ�ƽƾƳǇƺƏ�Śǀŝƺƫ�ƶƳƺĭ�ŹŚƸģ�źƷ�ƽƹŹ���źưƗ�ƩƺƏ�Żř�źţƵźƄů�źƳ�ƽŵƺŝ���
���ľǇŚưŤůř�źƯř�Ʋƿř�ŢƬƗ�������ř�ƽřźŝ�ƾƟŚĩ�ŢƇźƟ�ŵŚŬƿř�źƏŚų�ƶŝ�ƮŴţ�ƭŚŬƳ���ħźºŬƳŻ�Ǝſƺţ�ƽżƿŹ���ƽŚºƷ

ƾƯ�ƵŵŚƯ�ŶƃŚŝ��ƶƴǀƯŻ�Ʋƿř�Źŵ��Habib et al. (1972)żǀƳ��ƱŚºŝżǀƯ�ƽƹŹ�ƾƸŝŚƄƯ�ŪƿŚŤƳ�ƶŝ����ƷŚºǀĭ�ƽŚºƷƾ�
��ƶŤƟŚƿ�Ţſŵ�ƞƬŤŴƯ��ŶƳř���������ƵŵŚƯ�šřźƄů�źưƗ�ƩƺƏ�ƱřżǀƯ�ƲƿźŤưĩ�ƹ�ƲƿźŤƄǀŝ��ƽ�ħźŬƳŻ�����Ŝºǀţźţ�ƶŝ�

��ƽƹŹ�ƮƄģ�Śǀŝƺƫ��ƾƬŞƬŝ���ƹ�ƾŤǀģ��Ŷƃ�ƵŶƷŚƄƯ������ŚưŤůř�ƶƫŚƀƯ�Ʋƿř�ŢƬƗ���ŢºƟŚŝ�Ʊŵƺºŝ�ŜſŚƴƯ�ƹ�ƭźƳ�ľǇ
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ƩƹŶūæ���ƲǀĮƳŚǀƯ��tŹŚǀƘƯ�ƽŚƐų���ƾƴſ�ƞƬŤŴƯ�ƪůřźƯ�ƩƺƏ��ŻƹŹ�ƶºŝ����ħźºŬƳŻE. decipiens�

ƶƳƺĭ�ƽƹŹ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ�Śǀŝƺƫ�ƞƬŤŴƯ�ƽŚƷ��
Table 1. The mean (± SE) periods of different life stages (days) of E. decipiens on different 

bean species in field conditions. 
 

V. sinensis        P-value P. calcaratus P. lunatus P. vulgaris Stage 
0.978 11.00 ± 0.46a 10.92 ± 0.50a 10.75 ± 0.55a  0.43a��10.75 Incubation 
0.152 2.42 ± 0.31a 3.08 ± 0.23a 2.92 ± 0.23a  0.66a��3.25 1st nymph 
0.018 2.33 ± 0.26b 3.58 ± 0.29a 3.08 ± 0.29ab  0.24a��3.17 2nd nymph 
0.043 2.17 ± 0.24b 3.08 ± 0.19a 2.83 ± 0.21a� 0.26ab��2.67 3rd nymph 
0.137 2.25 ± 0.25a 2.92 ± 0.23a 2.50 ± 0.19a� 0.21a��2.83 4th nymph 
0.014 2.42 ± 0.26b 3.58 ± 0.31a 3.08 ± 0.19ab�0.29a���3.50 5th nymph 
0.000 22.58 ± 0.50b 27.17 ± 0.67a 25.17 ± 0.66ab� 0.87a��26.17 Development 
0.002 10.83 ± 0.56b 10.17 ± 0.44b 9.50 ± 0.38ab� 0.39a��8.25 Female longevity 
0.683 8.58 ± 0.31a 8.33 ± 0.39a 8.33 ± 0.26a� 0.37a��8.00 Male longevity 
0.020 33.25 ± 0.84b 37.33 ± 0.66a 34.67 ± 0.86b� 1.13ab��34.92 Female life span 
0.002 31.17 ± 0.60b 35.50 ± 0.67a 33.50 ± 0.80ab� 0.86ab��34.08 Male life span 

*P-values in the table are due to significant difference of the means in each row. 
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�ƩƺƏƵŹƹŵ�ƾĭŶƳŻ�ƽ��ħźºŬƳŻ�E. fabae����ƽŚºƯŵ�Źŵ�ƾƫƺºưƘƯ�ƽŚºǀŝƺƫ�ƽƹŹ�Ñ�çè��ƶºūŹŵ��ƽ
ŚſƾŤƳ��ƾŞƀƳ�ŢŝƺƏŹ�ƹ�ŵřźĭÑí�ìæƎſƺţ�ŶƇŹŵ��Crespo & Mateo (1989)��èÑ�ŶƯō�ŢſŶŝ�ŻƹŹ�
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�
�ƩƹŶūç��ƲǀĮƳŚǀƯ���tŹŚǀƘƯ�ƽŚƐų��ƺƏ�ƾƴſ�ƞƬŤŴƯ�ƪůřźƯ�Ʃ�ŻƹŹ�ƶŝ����ħźºŬƳŻE. decipiens�
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Table 2. The mean (± SE) periods of different life stages (days) of E. decipiens on different 

bean species in laboratory conditions. 
 

P-value V. sinensis P. calcaratus P. lunatus P. vulgaris Stage 
0.965 9.71 ��� 0.42a 9. 86 ± 0.51a 9.57 ��  0.04a 9.86 ± 0.51a Incubation 
0.007  2.86 ��  0.26b 2.86 ± 0.26b 2.86 ��  0.26b 4.14 ± 0.34a 1st nymph 
0.009 1.86 ��� 0.34b 2.14 ± 0.42ab  2.14 ��  0.42ab 3.28 ± 0.28a 2nd nymph 
0.002 1.86 ��� 0.42b 2.71 ± 0.28ab 2.86 �� 0.34ab 3.71 ± 0.28a 3rd nymph 
0.118 2.14 ��� 0.42a 3.00 ± 0.31a 2.71 � 0.28a 3.14 ± 0.34a 4th nymph 
0.000 2.28 ��� 0.28b 3.14 ± 0.34b �3.28 � 0.42b 5.14 ± 0.34a 5th nymph 
0.000 20.71 �� 0.57b 23.71 ± 0.71b 2343 ��  0.78b 29.29 ± 1.00a Development 
0.000 14.71 ��� 0.42b 11.00 ± 0.53a 10.71 ��� 0.42a 9.86 ± 0.51a Female longevity 
0.001 10.86 ��� 0.46b 8.57 ± 0.37a 8.43 ��� 0.37a 8.43 ± 0.48a Male longevity 
0.011 35.43 ��� 0.84b 34.71 ± 1.02b 34.14 ��� 0.94b 39.14 ± 1.36a Female life span 
0.000 31.57 ��� 0.48b 32.29 ± 0.81b 31.86 ��  0.86b 37.71 ± 1.23a Male life span 

*P-values in the table are due to significant difference of the means in each row. 
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