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Abstract 
The sugarcane stem borers, Sesamia cretica Led. and S. nonagrioides Lef. are the most important 

pests of sugarcane in Iran. The egg parasitoid wasp, Telenomus busseolae Gahan is the most important 
natural enemy of Sesamia spp. in Khuzestan province that play an important role in regulating 
populations of sugarcane stem borers. A field experiment was conducted to evaluate the performance of 
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ÎÍÍ                                  ƱřŹŚƨưƷ�ƹ�ŚǀƳŶǀƄưū���ŹƺŞƳŻ�ƾƘǀŞƏ�ƮƀǀŤƿŻřŹŚěTelenomus busseolae������

T. busseolae on sugarcane commercial varieties in Khuzestan province (southwest of Iran). This study 
was conducted in a split plot design on 4 sugarcane commercial varieties (i.e. CP69-1062, CP48-103, 
CP57-614 and SP70-1143) with 5 fields per variety in Khuzestan in 2007. The sampling of egg masses 
were carried out within the tillering stage of sugarcane (5-15 June) and the final stage of sugarcane 
growing (10-20 October). Our results indicated that both growth stage and variety of sugarcane had a 
significant effect on the egg batch density, discovery efficiency and percent parasitism. The interaction 
between growth stage and variety on percent parasitism and discovery efficiency were statistically 
different (P<0.01). The effects of growth stage, variety and interaction between them on parasitism 
efficiency, adult emergence and F1 progeny sex ratio were not statistically significant. The highest egg 
batch density, discovery efficiency and percent parasitism was observed on the CP48-103 variety. Based 
on our results, T. busseolae shows considerable parasitism on this variety.  
Key words: sugarcane stem borers, sugarcane variety, Khuzestan, Telenomus busseolae 
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ƶƣŚſ�šŹŷ�Źřƺų��S. nonagrioides�ƾƯ�ƶŤƿŻřŹŚě�řŹ��ŶƿŚưƳ(Alexandri & Tsitsipis, 1990)���
ŹƺŞƳŻ�T. busseolae�ŤſŻƺų�šŹŷ�ƕŹřżƯ�Źŵ�Śţ�Ţſř�ŹŵŚƣ�ƱŚ�îå�ƮŴţ��ƽŚƷS. nonagrioides�

�ŶƿŚưƳ�ƶŤƿŻřŹŚě�řŹ(Abbasipour, 2004)��źĪƄǀƳ�ŢƘƴƇ�ƹ�ŢƄĩ�Źŵ��ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ�ũƹř�ƱƹŹŚĩ
�����ƶºƗŹżƯ�Źŵ�ŹƺŞƳŻ�Ʋƿř�Ǝſƺţ��ƽ����ƾƿƹŹŻŚºŝ�ÔÖ�ÓÔ����ƶºƗŹżƯ�Źŵ�ƹ���ƽ������ŢƄºĩ�ƵŻŚºţ�ÕÑ�ÔÕ����ƹ�ŶºƇŹŵ�

�Źŵ�Ŝǀţźţ�ƶŝ�ƾƬƀƳ�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ�ƲƿźŤưĩ�ƹ�ƲƿźŤƄǀŝ�řŵźų���Ţºſř�ƵŶºƃ�ƁŹřżĭ�ŹƺƿźƸƃ�ƹ�ŵ
(Sayadmansour, 2005)����Ʋǀºƴŝ�ƾƿŚºƤƿźƟō�ŹƺƄĩ�Źŵ��ƶƣŚºſ����ŹřƺºųSesamia calamistis Hampson�

����ƮƸƯ�ƹ�ƶŤƃřŵ�ƾƘǀſƹ�ŹŚƄŤƳř��ƶƳƺĭ�Ʋƿźţ��ƽ�ƶƣŚſ�����ƾƯ�śƺƀŰƯ�šŹŷ�Źřƺų�������Ʋºƿř�śƺƴū�Źŵ�ƾƫƹ�ŵƺƃ



ÎÍÏ                                  ƱřŹŚƨưƷ�ƹ�ŚǀƳŶǀƄưū���ŹƺŞƳŻ�ƾƘǀŞƏ�ƮƀǀŤƿŻřŹŚěTelenomus busseolae������

�ƾƬƗ�ŹƺƄĩ�����������������ƱŚºƿŻ�ŮƐºſ�źºƿŻ�Źŵ�ŹƺĩŸºƯ�ŢºƟō�ŢºǀƘưū�ƩŚſ�ƩƺƏ�Źŵ�šŹŷ�ŵŶƘŤƯ�ŢƄĩ�ƮƛŹ�
�ƽŵŚƈŤƣřŢſř�ƽŚºƷŹƺŞƳŻ�Ǝſƺţ�ƮƀǀŤƿŻřŹŚě�ƽǇŚŝ�ŶƇŹŵ�ƶŝ�ŢƟō�ƲǀŗŚě�ŭƺƐſ�ƶĩ��T. busseolae�

ƹ�Telenomus isis PolaszekŢſř�ƵŶƃ�Ƶŵřŵ�ŢŞƀƳ��ŝ��ƶƽŹƺƏ��Żř�Ƃǀŝ�ƮƀǀŤƿŻřŹŚě�ƲǀĮƳŚǀƯ�ƶĩîå�
���ƹ�ŶƇŹŵ��ľŚŞƿźƤţíå����ŝ�ƮŴţ�šŚŬŤſŵ�ŶƇŹŵ��ƶƶƬǀſƹ�ƽ�ƶĩ�ŶƳŵƺŝ�ƵŶƃ�ƶŤƿŻřŹŚě�ơƺƟ�ŹƺŞƳŻ�ƶƳƺĭ�ƹŵ�

ŞƳŻŹƺ�T. busseolae���ƾºƯ�ƪǀĪƄºţ�řŹ�ŜƫŚƛ�ŢǀƘưū��ŵřŵ(Setamou & Schulthess, 1995)����ƾºƏ�Źŵ
ƶƘƫŚƐƯ�ƽƶƣŚſ�źŝ�źŧŒƯ�ƪƯřƺƗ����ŹřƺºųBusseola fusca (Fuller)�����ƾºƬĮƴū�ƾůřƺºƳ�šŹŷ�ƕŹřżºƯ�Źŵ
ƱƹźƯŚĩ�������ƾºƗřŹŻ�Ʃƹř�ƪƈºƟ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƾƗřŹŻ�ƭƹŵ�ƪƈƟ�Źŵ�ŢƟō�ŢǀƘưū�Źŵ�ƽŶƿŶƃ�ƂƷŚĩ�

ǀƫŵ�ƶŝ�ƶĩ�Ŷƃ�ƵŶƷŚƄƯŝ�ƹ�ƚƫŚŝŚƳ�ƪůřźƯ�ƽǇŚŝ�źǀƯ�ƹ�īźƯ�ƪ�ƶƮŴţ�ƮƀǀŤƿŻřŹŚě�ƾƬƧŹƺƏ�Żř�ƾƃŚƳ�ŚƷ�
ƶƳƺĭ�ŢǀƫŚƘƟ��ƽŚƷTelenomus�ƶŝ��ƶƳƺĭ�ƵĦƿƹ�ƽ�T. busseolae�ŵƺŝ�Żř�ƶĩ�çå��ƶºŝ�Óì��ŶǀºſŹ�ŶºƇŹŵ��

(Ndemah et al., 2003)� 

���������ŢƀºƿŻ��ƝŶƷ�ŢƟō�ƱŚŝżǀƯ�ƵŚǀĭ�ƶƬưū�Żř�ƽŵŚƿŻ�ƪƯřƺƗ�ƾƗřŹŻ�ƩƺƈŰƯ�Ʀƿ�Źŵ���ƹ�ƾºſŚƴƃ
ŵ�ƾƿōŹŚƧƾƯ�Źřźƣ�źǀŧŐţ�ŢŰţ�řŹ�ƾƘǀŞƏ�ƱŚƴưƃ�ŶƷŵ���Ţſř�ƲƨưƯ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƽƹŹ�ƱŚŝżǀƯ�ƵŚǀĭ

ŝ��ƶ�ƮǀƤŤƀƯ�šŹƺƇ������Ʊō�ŹŚºŤƟŹ�ƶºƧ�ƾƿŚǀưǀºƃ�ŵřƺºƯ�Ŷºǀƫƺţ�ƢƿźƏ�Żř����ƾºƯ�źºǀǀƜţ�řŹ�ŚºƷ��ŶºƷŵ����Śºƿ�ƹ
��ƮǀƤŤƀƯźǀƛ�����ƱŚŝżǀƯ�ƽƹŹ�źǀŧŐţ�ƢƿźƏ�Żř���ŵŹřŸĮŝ�źǀŧŐţ������������ƹ�Ƶŵƺºŝ�ŢºŞŨƯ�Ţºſř�ƲƨưƯ�šřźǀŧŐţ�Ʋƿř

�Ʋưƃŵ�ƵřƺŴƫŵ�ŵŹƺƯ��ƂƷŚºƧ�řŹ�ƾƘǀŞƏ�Ʋưƃŵ�ŌŚƤŝ�ƹ�ƾƿōŹŚƧ�ƹ�Ƶŵƺŝ�ƾƠƴƯ�ƶƨƴƿř�Śƿ�ƹ�ŶƃŚŝ�ƾƘǀŞƏ�
ŶƷŵ��źĭř�ƶƳƺĭ�ƶģ�ƶƴƯřŵ�ƲƿźŤƄǀŝ�ƱŚŝżǀƯ�ƵŚǀĭ�ƞƬŤŴƯ�ƽŚƷ�ƽžƨƗ��ƪưƘƫř��ƾƘǀŞƏ�ƱŚƴưƃŵ�Źŵ�řŹ�ŚƷ

�ƾƯ�ŵŚŬƿř��ƾƯ�żǀƳ�ƶƳƺĭ�Ʀƿ�ƞƬŤŴƯ�ƭŚƣŹř�ƾƫƹ�ŶƴƧ�Ʊō�ƾƿōŹŚƧ�źŝ�ƾţƹŚƠŤƯ�źǀŧŐţ�ŶƳřƺţ��ŶƃŚŝ�ƶŤƃřŵ�ŚƷ
(van Emden, 1986; Bottrell & Barbosa, 1998)��ŹƺŞƳŻ�ŢǀƘưū�Żř�ŢƿŚưů�ƹ�ŢƓŚƠů�ƽŚŤſřŹ�Źŵ�

T. busseolae�ƾƿōŹŚĩ��ƱōƶƗŹżƯ�Ǝƿřźƃ�Źŵ�ƽŹŚŬţ�ƞƬŤŴƯ�ƭŚƣŹř�Źŵ���ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƽř
����ƢǀƤŰţ�Żř�ƪƇŚů�ŪƿŚŤƳ�Śţ�źƋŚů������źƷ�ƵŵŚƠŤſř�Źŵ�ƭŻǇ�šŚƗǈƏř�ƱŵŹƹō�ƮƷřźƟ�Źŵ���Żř�źŤƸŝ�ƶģ��Ʋºƿř

ƶŝ�ŹƺŞƳŻ�ƺƴƗ�źĪƄǀƳ�ƕŹřżƯ�Źŵ�Ĩƿĥƺƫƺǀŝ�ƩźŤƴĩ�ƪƯŚƗ�Ĩƿ�Ʊř�ƱŚŤſŻƺųŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ���
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
���������Źŵ�Ɩºƣřƹ�źºǀŞĩźǀƯř�ŢƘƴºƇ�ƹ�ŢƄĩ�Źŵ�ƶƘƫŚƐƯ�ƲƿřÒå�����śźºƛ��ŻřƺºƷř�śƺºƴū�ƽźŤƯƺºƬǀĩ�

ƶƳŚųŵƹŹ�ƽ�ƾƿŚǀƟřźƜū�ƩƺƏ�Ʋǀŝ�ƱƹŹŚƧ��ÑÕ��Śţ'æå��Ñí�ƾƿŚǀƟřźƜū�ƉźƗ�ƹ�ƾƣźƃ��èå�Śţ�'Ò��èå�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏî���ç���ÎÐÕí����������������������������������������������������������������������ÎÍÐ 

��Ŷƃ�ƭŚŬƳř�ƾƫŚưƃ�����ƵŶưƗ�ƮƣŹ�ŹŚƸģ�Żř��ƽ�Ŭţ�������ƪƯŚƃ�źǀŞĩźǀƯř�ŢƘƴƇ�ƹ�ŢƄĩ�Źŵ�ƽŹŚ�CP69-1062��
CP48-103��CP57-614�ƹ��SP70-1143����ŵřŶƘţÒ�������ƶºƬůźƯ�ƹŵ�Źŵ�ƹ�śŚºŴŤƳř�ƮºƣŹ�źºƷ�Żř�ƶºƗŹżƯ��ƽ�

ƶŬƴě����ƾºƳŻ��ƶºưǀƳ��ƽ���ŵřŵźºų�ƭƹŵ���������ƶƣŚºſ�ƪºƯŚƧ�ŶºƃŹ�ƹ�ƽ�źĪƄºǀƳ�������ƱŚºŝō�ƪºƿřƹř�ƹ�źºƸƯ�źºųřƹř��
ƶƳƺưƳ��ŚŬƳř�ƽŹřŵźŝ�ƭ�Ŷƃ���ŴŤƳř�ƕŹřżƯ���ƾĮưƷ�ƾŝŚçÒ�����ƹ�ŢƄºĩ�ƞºƬŤŴƯ�ƢƏŚºƴƯ�Żř�ƹ�ŵƺºŝ�ƽŹŚŤĪƷ�

�ŢůŚƀƯ�ƶŝ�źǀŞƧźǀƯř�ŢƘƴƇæçŶƿŵźĭ�śŚŴŤƳř�ŹŚŤƨƷ�ŹřżƷ���ƶƳƺưƳ�Ʀƿ�Śŝ�ƶǀƫƹř�ƽŹřŵźŝ��ƹ�ƲǀĮƳŚǀƯ�
��Ƶŵřŵ�ŹŚǀƘƯ�ƝřźŰƳř��Ɩưū�ƽŚƷ�ƽŹƹō����������ƾŞƀºƳ�ƽŚºƐų�Śŝ�ƹ�ƶŞſŚŰƯ�ƵŶƃçÒ��������ƲǀºǀƘţ�ƶºƳƺưƳ�ŵřŶºƘţ

�Ŷƿŵźĭ(Southwood & Henderson, 2000)���Ʋƿř�źŝŽŚſř�ƶƳƺưƳ�źƷ�Źŵ���ŵřŶƘţ�ƶƗŹżƯ�źƷ�Żř�ƽŹřŵźŝ
Òå��ŝ�ƵŚĮŤƀƿř���ƶ���������ŵřŶƘţ�ƵŚĮŤƀƿř�źƷ�Żř�ƹ�śŚŴŤƳř�ƾƟŵŚƈţ�šŹƺƇÒ������šŚŬŤºſŵ�ŵƺūƹ�źƔƳ�Żř�ƶƣŚſ�

�ƮŴţSesamia spp.�ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ��çÒåƶƗŹżƯ�źƷ�Źŵ�ƶƳƺưƳ����ƮŴţ��źƿŻ�Źŵ�ŢƟō�ƽżƿŹ
���ƾƯ�ƭŚŬƳř�źƨƄǀƳ�Ɲǈƛ�ŵƺƃ����ƭŻǇ�ƶƣŚſ�źƷ�Źŵ�ƲƿřźŝŚƴŝ��������ŵŹƺºƯ�Ɲǈºƛ�ƭŚºưţ�Ţºƣŵ�ƶºŝ�ƶºƧ�Ţſř�

��ŵźǀĭ�Źřźƣ�ƾſŹźŝ����ŝ�ƮŴţ�ƶŤſŵ�ƪŰƯ�ƶƶƬǀſƹ�ƽ����ƶºŝ�ƩŚºƤŤƳř�Żř�žºě�ƹ�řŶū�ƶƣŚſ�Żř�ƾƳŚŞƛŚŝ�ƾĤǀƣ�
��ƵŚĮƄƿŚƯŻō��ƹ�řŶū�ƱŵźƧźƨƄǀƳ�Ɲǈƛ�Żř�ƮŴţ�šŚŬŤſŵ��ƶŤſŵ�źƷ�Źŵ�ƶŤƿŻřŹŚě�ƹ�ƮƫŚſ�ƮŴţ�ŵřŶƘţ�
��ƁŹŚưƃƃ��Ŷ�ƮŴţ������Żř�žě�ƶŤƿŻřŹŚě�ƽŚƷè���Śţ�Ñ�����Źŵ�ƵŚǀſ�ĬƳŹ�ƶŝ�ŻƹŹ�ƾƯ���Ŷºƴƿō������ƮºŴţ�šŚŬŤºſŵ

��ƁŹŚưƃ�Żř�žě����ƶƫƺƫ�Źŵ�ƶƳŚĭřŶū�������ƩƺƏ�ƶŝ�ƂƿŚƯŻō�ƽŚƷæì������ƶºƳŚƷŵ�źƐƣ�ƹ�è��ƾŤƳŚºſ���źºŤƯ����ºŝ�ƶºĩ�ƶ
ƶƬǀſƹ��ƽ������ºŝ�ŶƳŵƺŝ�ƵŶƃ�ŵƹŶƀƯ�ƶŞƴě��ƶ�����ƽŚºƯŵ�Źŵ�ƵŚºƯ�Ĩºƿ�šŶºƯæ�t�çÓ�ƶºūŹŵ��ƽ��ƹ�ŽƺǀƀºƬſ�

��ƾŞƀººƳ�ŢºŝƺƏŹÒ�t�ÓÒ�ƵŹƹŵ�ƹ�ŶººƇŹŵ�ƽ�ƽŹƺººƳ�æÓ�ƹ�ƾƿŚƴººƃƹŹ�ŢƗŚººſ�í�ƾƨƿŹŚººţ�ŢƗŚººſ�
�ƳŶƃ�ƽŹřŶƸĮƳ����ŶƳźǀưŝ�ƹ�ƵŶƃ�ũŹŚų�ŹƺŞƳŻ�ƪƯŚĩ�šřźƄů�Śţ�Ŷ���ƶŝ�ƶūƺţ�Śŝ�ƵŵŚƯ�ƹ�źƳ�ƚƫŚŝ�šřźƄů

�����ŶƳŶƃ�ƁŹŚưƃ�ƦǀƨƠţ�ƶŝ�ƦųŚƃ�ƪƨƃ����ƾºŴƳ�ƦųŚƃ�źƳ�ŵřźƟř�Źŵ���ƪƨºƃ�ƹ�æç���Źŵ�ƾºƫƹ�ƽŶºƴŝ�
ƵŵŚƯ���ŚƷææƾƣŚưģ�ƹ�ƽŶƴŝ���ƪƨƃ�Ţſř(Polaszek et al., 1993)���

Ɩưū�ƮŴţ�šŚŬŤſŵ�ƽƹŹ�źƿŻ�ŵŹřƺƯ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƵŶƃ�ƽŹƹōŢƟźĭ����
�����Ɩưū�ƮŴţ�šŚŬŤſŵ�ŵřŶƘţ�ƽŹƹō�������Źŵ�ƶƗŹżƯ�źƷ�Żř�ƵŶƃçÒå����������ƲǀĮƳŚºǀƯ�ƹ�ƾºſŹźŝ�ŵŹƺºƯ�ƶºƳƺưƳ�

�ƲǀǀƘţ�ƶŤſŵ�źƷ�Źŵ�ƮŴţ�ŵřŶƘţƃŶ���
����Żř�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ��ƮŴţ�ŵřŶƘţ�ŢŞƀƳ�ƢƿźƏ�ƶŤƿŻřŹŚě�ƽŚƷ���ƮºŴţ�ƪºĩ�ƶŝ�ƵŶƃ���Ɩºưū�ƽŚºƷ�ƽŹƹō�

Ŷƿŵźĭ�ƶŞſŚŰƯ�ƵŶƃ���



ÎÍÑ                                  ƱřŹŚƨưƷ�ƹ�ŚǀƳŶǀƄưū���ŹƺŞƳŻ�ƾƘǀŞƏ�ƮƀǀŤƿŻřŹŚěTelenomus busseolae������

���ƞƄĩ�ƾƿōŹŚĩ(Discovery efficiency)��ŶƇŹŵ������Źŵ�řŹ�ƾţŚºƗǈƏř�ƶºĩ�ŶºǀŗƺŤƿŻřŹŚě�Śºŝ�ƮºŴţ�šŚŬŤſŵ�
ƶƴǀƯŻ��ƽ�����ƾƯ�ƶŗřŹř�ŶǀŗƺŤƿŻřŹŚě�ƽźĭƺŬŤƀū�ƾƿŚƳřƺţ��Ŷƴĩ��������ƶºŤƿŻřŹŚě�ƮŴţ�ƶŤſŵ�ŵřŶƘţ�ŢŞƀƳ�ƢƿźƏ�Żř����ƵŶºƃ

Ɩưū�ƮŴţ�ƶŤſŵ�ŵřŶƘţ�ƶŝ��ƶŞſŚŰƯ�ƵŶƃ�ƽŹƹōƃ�Ŷ(Bin & Vinson, 1991)���
��ƮƀǀŤƿŻřŹŚě�ƾƿōŹŚĩ�(Parasitism efficiency)��ƮŴţ�ŶƇŹŵ�ŚƷƶŤƿŻřŹŚě�ƽ����ƮºŴţ�šŚŬŤºſŵ�Źŵ�ƵŶƃ

ƞƄĩ���������������ƵźºƸŝ�ƽĦţřźŤºſř�ƹ�ƱŚŝżǀƯ�ƁźƿŸě��ŶǀŗƺŤƿŻřŹŚě�Ŷƫƹ�ƹ�ŵřŻ�ŽŚſř�źŝ�ƶĩ�ƵŶƃ�����Ʊō�Żř�ƽŹřŵźºŝ
��ƲǀǀƘţƾƯ��ŵƺƃ����������������ƶŤºſŵ�ƱŚºưƷ�Źŵ�ƮºŴţ�ŵřŶƘţ�ƶŝ�ƶŤſŵ�źƷ�Źŵ�ƶŤƿŻřŹŚě�ƮŴţ�ŵřŶƘţ�ŢŞƀƳ�ƢƿźƏ�Żř�

�ƶŞſŚŰƯƿŵźĭ�Ŷ(Bin & Vinson, 1991)���
����ƾƀƴū�ŢŞƀƳ�Ư�ŵřźƟř�ŢŞƀƳ�ƚƫŚŝ�ŵřźƟř�ƪĩ�ŵřŶƘţ�ƶŝ�ƵŵŚ����ƵŵŚºƯ�ƹ�źºƳ�ƕƺºưŬƯ�����źºƷ�Żř�ƪºƇŚů

ƮŴţ�ƶŤſŵ����
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Table 3. The effect of sugarcane growing stage on some characteristics of T. busseolae 
(comparison of means with LSD test at á = 5%). 

 

Growing 
stage 

No. of egg 
batches/ 
250 stalk 

Mean of 
egg batch 

size 

Discovery 
efficiency 

Parasitism 
efficiency 

Percentage 
parasitism 

Adult 
emergence 

F1 progeny 
sex ratio 

(Female%) 
Tillering 

stage 
8.80b 20.364a 53.732b 91.914a 49.928b 65.319a 0.651a 

End stage 
of growth 

16.95a 21.538a 90.494a 91.221a 83.089a 64.327a 0.605a 

Within a column, means followed by the same letter are not significantly different. 

��
�ƪƀƳ�ƱřŶƳŻźƟ�ƾƀƴū�ŢŞƀƳ�ƹ�ŹƺŞƳŻ�ƚƫŚŝ�ŵřźƟř�ũƹźų�ŶƇŹŵF1��

�ƶƬůźƯ��ƮƣŹ��ƽ��������Ʊō�ƪºŝŚƤŤƯ�źºŧř�ƹ�źƨƄǀƳ�ƽŶƃŹ�����������ŹƺºŞƳŻ�ƚƫŚºŝ�ŵřźºƟř�ũƹźºų�ŶºƇŹŵ�źºŝ�ŚºƷ� �
T. busseolaeƹ��ƀƴū�ŢŞƀƳƾƴƘƯ�źǀŧŐţ�Ʊō�ƱřŶƳŻźƟ�ƾ��ŵřŶƳ�ƱŚƄƳ�ƽŹřŵ��ƩƹŶūæ����

��
ŦŰŝ��

����������ƮŴţ�ƱřżǀƯ�ƲƿźŤƄǀŝ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯ�Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳ���ƶƣŚºſ�ƽżƿŹ����źƨƄºǀƳ�ƱřŹřƺºų��
Sesamia spp.��ƽŹŚººŬţ�ƮººƣŹ�Źŵ�CP48-103ƾººƯ�ƵŶººƿŵ���ƽŹŚººŬţ�ƭŚººƣŹř�Źŵ�ƹ�ŵƺººƃCP69-1062�� �

CP57-614�ƹ�SP70-1143ƮŴţ�ƱřżǀƯ�Ŝǀţźţ�ƶŝ��ŚƧ�ƽżƿŹƾƯ�ƂƷ�ŶŝŚƿ��Askarianzadeh et al. (2005)�
ƶƴǀƯŻ�Źŵ�ŵƺų�šŚƘƫŚƐƯ�ƾƏ�ƽƮŴţ�Ůǀūźţ���ƽżƿŹS. nonagrioides���źƨƄºǀƳ�ƞºƬŤŴƯ�ƭŚºƣŹř�ƽƹŹ���

������ƽŹŚŬţ�ƮƣŹ�ƶƧ�ŶƳŵřŵ�Źřźƣ�Ƶƹźĭ�ƶſ�Źŵ�řŹ�ƭŚƣŹřCP48-103ŽŚƀů�ƭŚƣŹř�Ƶƹźĭ�Źŵ����ƲƿźŤƄºǀŝ�ƶºƧ�
�ƮŴţ�ƱřżǀƯ����ƽŹŚŬţ�ƮƣŹ�ƹ�Ŷƃ�ƵŶƷŚƄƯ�Ƶƹźĭ�Ʋƿř�Źŵ�ŢƟō�ƽżƿŹCP69-1062�Ŷů�ƶƧ�ƭƹŵ�Ƶƹźĭ�Źŵ�

���ƮºŴţ�Żř�ƾƐſƺŤƯ����������Ŷºƃ�ƵŶºƿŵ�Ʊō�Źŵ�ƵźƄºů�ƽżºƿŹ�����ŢºƟźĭ�Źřźºƣ��������ƽŹŚºŬţ�ƭŚºƣŹř�CP57-614�ƹ�� �
SP70-1143�����ƲǀŗŚě�ƶƧ�ƭƺſ�Ƶƹźĭ�Źŵ����ƮŴţ�ƱřżǀƯ�Ʋƿźţ����Ŷƃ�ƵŶƿŵ�Ʊō�Źŵ�ƽżƿŹ���ŢºƟźĭ�Źřźºƣ�����ŪƿŚºŤƳ

�����ŵŹřŵ�ŢƤŝŚƐƯ�ƱŚĭŵźŞƯŚƳ�ŪƿŚŤƳ�Śŝ�źƋŚů�ƂƷƹĦě�Żř�ƪƇŚů��ƹŵ�ƂƿřżƟř���řŶºƘţ�ƽźºŝřźŝ��šŚŬŤºſŵ�ŵ
��ƶƬůźƯ�Źŵ�ƮŴţ��ƽ�������ƶƬůźƯ�Śŝ�ƶƀƿŚƤƯ�Źŵ�źƨƄǀƳ�ƪƯŚƧ�ŶƃŹ���ƽ�ƶŬƴě���������ƂƷŚºƧ�ƪºǀƫŵ�ƶºŝ�ľǇŚºưŤůř�ƾƳŻ

���ƾƯ�ŮƐſ�Ŷůřƹ�Źŵ�ƶƣŚſ�ŵřŶƘţ�ŶƃŚŝ��ƶŬƴě�ŵřŶƘţ�Ŷǀƫƺţ�ƽŚƷ�ƶŬƴě�ƱŚƯŻ�Źŵ�ŮƐſ�Ŷůřƹ�Źŵ�ƵŶƃ��ƾƳŻ
��ƶƣŚſ�ŵřŶƘţ�Śŝ���������ƾƴƘƯ�ƝǈŤųř�Ţƃřŵźŝ�ƱŚƯŻ�Źŵ�śŚǀſō�ƪŝŚƣ�ƽŚƷ��Ţƃřŵ�Źřŵ���ƶºƧ�ƽŹƺƏ�ƶŝ�ÒÒ�ÑÐ�



ÎÍÕ                                  ƱřŹŚƨưƷ�ƹ�ŚǀƳŶǀƄưū���ŹƺŞƳŻ�ƾƘǀŞƏ�ƮƀǀŤƿŻřŹŚěTelenomus busseolae������

�ƶººŬƴě�ŶººƇŹŵ�����ƵŹƹŵ�ƩƺººƏ�Źŵ�ƞººƬŤŴƯ�ƪººƯřƺƗ�źººŧř�Źŵ�ŚººƷ�ƽ��ƾººƯ�Ʋǀººŝ�Żř�ŶººƃŹ��ŶººƳƹŹ� �
(Askarianzadeh, 2004)���

������ƶƳƺĭ�Śƿ�ƹ�ƵŚǀĭ�Ʀƿ�ƞƬŤŴƯ�ƭŚƣŹř����ƾºƯ�ƾƷŚºǀĭ�ƞƬŤŴƯ�ƽŚƷ����ƾºĭĦƿƹ�ƢºƿźƏ�Żř�ŶºƴƳřƺţ���ƽŚºƷ
��ƾƿŚǀưǀƃƺǀŝ�ƹ�ƾƨƿżǀƟ������ºŝ�Śºƿ�ƹ��ƶ��źºǀƛ�šŹƺºƇ����Ƶźºǀū�ƢºƿźƏ�Żř�ƮǀƤŤƀºƯ�ƽ����źºŝ�ƱŚºŝżǀƯ�ƾƿřŸºƛ�

ƾĭĦƿƹ�ŚŤƟŹ�ƽŚƷ�ŵŹřŸĮŝ�źǀŧŐţ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƾƿōŹŚƧ�ƹ�ƽŹ(Price, 1986)����ƾºſŹźŝ�ŪƿŚŤƳ��źºƋŚů
ƾƯ�ƱŚƄƳ���ƾºĭĦƿƹ�ƾºųźŝ�ƶƧ�ŶƷŵ����ŹƺºŞƳŻ�ƽŚºƷT. busseolae�����ŶºƇŹŵ�ƹ�ƞƄºƧ�ƾƿōŹŚºƧ�ƪºǀŞƣ�Żř�

�ƾƯ�šƹŚƠŤƯ�źƨƄǀƳ�ƞƬŤŴƯ�ƭŚƣŹř�ƽƹŹ�ƮƀǀŤƿŻřŹŚě�ŶƃŚŝ�����ƾţŹŚºŞƗ�ƶºŝ�Śƿ�ƹ�ƞƄƧ�ƾƿōŹŚƧ�ƲƿźţǇŚŝ
�ţ�šŚŬŤſŵ�ŵřŶƘţ�ƲƿźŤƄǀŝ�źĮƿŵƶŤƿŻřŹŚě�ƮŴ��ƮƣŹ�Źŵ�ƵŶƃCP48-103��ǇŚŝ�ŦƗŚŝ�ƶƧ�Ŷƿŵźĭ�ƵŶƷŚƄƯ

������ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ�ƶūƺţ�ƪŝŚƣ�ƲŤƟŹ�íåŶƇŹŵ������ƮºƣŹ�ƶºſ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƮƣŹ�Ʋƿř�ŹŵCP69-1062�
�Óå�ŶƇŹŵ�����CP57-614��ÓÒ�ŶƇŹŵ�����ƹSP70-1143��Óç�ŶƇŹŵ���Ŷƃ�����ƭŚºŬƳř�šŚºƘƫŚƐƯ����Źŵ�ƵŶºƃ

ƶƴǀƯŻ�ƽ�ŹƺŞƳŻ�ƾƘŝŚţ�ƂƴƧřƹ�T. busseolae��ƽƹŹS. nonagrioides�ƱŚƄƳ�źƨƄǀƳ�ƽŹŚŬţ�ƮƣŹ�ƶſ�Źŵ�
������ƽƺŬŤƀū�šŹŶƣ�ƶƧ�Ţſř�Ƶŵřŵ���Ʋºƿř������ƮºƣŹ�Źŵ�ŹƺºŞƳŻCP48-103�������ƭŚºƣŹř�Żř�źŤƄºǀŝ�CP69-1062�ƹ�� �

SP70-1143ƾƯ���ŶƃŚŝ(Askarianzadeh, 2004)����
���ƮƣŹ�Źŵ�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ�źƋŚů�ƢǀƤŰţ�ŹŵCP48-103ƾƴƘƯ�ƂƿřżƟř����Śºŝ�ƶƀƿŚƤƯ�Źŵ�řŹ�ƽŹřŵ

�ƭŚƣŹř�źƿŚſŵřŵ�ƱŚƄƳ�źƨƄǀƳ�ƽŹŚŬţ���ŹƺŞƳŻT. busseolaeŚƷŹ�ƱƺƯźƟ�ƶŝ��ƶƳřƹźě�Żř�ƵŶƃ��ƵŵŚºƯ�ƽŚƷ�ƽ� �
S. nonagrioidesŝ�Ʊō�Żř�ƹ�ƵŶƃ�ŜƬū��ƶƮŴţ�ƪŰƯ�ƆǀŴƄţ�ŢƸū�ƾƿŚưƴƷřŹ�ƱřƺƴƗ��ƱŚŝżǀƯ�ƽżƿŹ

ƾƯ�ƵŵŚƠŤſř��ŶƿŚưƳ(Colazza et al., 1997)�Ŷºǀƫƺţ�ƱƺƯźƿŚƧ�ƶŝ�ƲǀƴĤưƷ�ƹ� �����ƚƫŚºŝ�ŵřźºƟř�Ǝºſƺţ�ƵŶºƃ
ƵŵŚƯ�ƱŚŝżǀƯƶƿŸƜţ�ƩŚů�Źŵ�ƽŚƷƹŹǇ�Śƿ�ƹ��ƽƱō��ƾƯ�ŜƬū�żǀƳ�ŚƷ���ŵƺºƃ(Chabi-Olaye et al., 1997)��

������ƾƯ�ƱŚŝżǀƯ�ƱƺƯźƿŚƧ�ŜƬū�ƶƧ�ƾƿŚƷŶǀŗƺŤƿŻřŹŚě�Źŵ����Ʊō�ƽźĭƺŬŤƀū�ƱřżǀƯ�ŶƳƺƃ���ŢƔƬƛ�Źŵ�ŚƷ���ƽŚºƷ
����ŢƔƬƛ�Żř�źŤƄǀŝ�ƱƺƯźƿŚƧ�ƽǇŚŝ���ƾƯ�ƲǀŗŚě�ƽŚƷ�ŶƃŚŝ���������Śºŝ�ƾưǀƤŤƀƯ�ƍŚŞţŹř�ƱƺƯźƿŚƧ�ŢƔƬƛ�ƶƧ�řźƿŻ�

ººţººŝżǀƯ�ƮƧřźƱŚƄººƳ�ƹ�ƶŤººƃřŵ�ƱŚ�ƵŶººƴƷŵ�ƽ��ƱŚººŝżǀƯ�ƽǇŚººŝ�ƮƧřźººţ�ƶººŝ�ŶººǀŗƺŤƿŻřŹŚě�ŜººƬū�Ţººſř� �
(Fellowes et al., 2005)��žƨƗ�ƱŚŝżǀƯ�ƽǇŚŝ�ƮƧřźţ�ƶŝ�ŚƷŶǀŗƺŤƿŻřŹŚě�Żř�ƽŹŚǀƀŝ��ƹ�Ƶŵřŵ�ƱŚƄƳ�ƪưƘƫř

������������ƮƧřźţ�Źŵ�řŹ�ƮƀǀŤƿŻřŹŚě�ƱřżǀƯ�ƂƿřżƟř�ƶŬǀŤƳ�Źŵ�ƹ�ƖưŬţ�ƶŝ�ƽźŤƄǀŝ�ƪƿŚưţ�����ƱŚƄƳ�ŵƺų�Żř�ǇŚŝ�ƽŚƷ
ƾƯ��ŶƴƷŵ(Hassel & May, 1973)���ŹƺŞƳŻ�ƽǇŚŝ�ƮƀǀŤƿŻřŹŚě�ƱřżǀƯT. busseolae��ƮºƣŹ�Źŵ�CP48-103�

��ƾƯ�ƮƣŹ�Ʋƿř�ƶŝ�ƱŚŝżǀƯ�źŤƄǀŝ�ŜƬū�ƪǀƫŵ�ƶŝ�ľǇŚưŤůř�ƮŴţ�ƱřżǀƯ�ƶƧ�řźƿŻ�ŶƃŚŝ���Ʊō�Źŵ�ƽźŤƄºǀŝ�ƽżƿŹ
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�ƾƯ�ƵŶƿŵ����������ƂƿřżºƟř�ƶŬǀŤƳ�Źŵ�ƹ�ŹƺŞƳŻ�źŤƄǀŝ�ŜƬū�ŦƗŚŝ�ƱŚŝżǀƯ�ƮŴţ�šŚŬŤſŵ�ƽǇŚŝ�ƮƧřźţ�ƹ�ŵƺƃ
řŹŚěƾƯ�ƮƀǀŤƿŻ�ŵƺƃ����

��ƶƬůźƯ�Źŵ�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ�ƹ�ŹƺŞƳŻ�ƞƄƧ�ƾƿōŹŚƧ�ƽƶŬƴě���ƾƳŻ����Ŝºǀţźţ�ƶºŝì�Òè�ƹ�î�Ñî�
ŶƇŹŵ������ƶƬůźƯ�Źŵ�ƾƫƹ�Ƶŵƺŝ�ƲǀŗŚě��ƽ����ŶƃŹ�ƱŚƿŚě����ƶƔůǈƯ�ƪŝŚƣ�ƂƿřżƟř�ƾƄƿƹŹ��ƾºƯ�ƱŚƄƳ�ƽř���ŶºƷŵ

���Ŝǀţźţ�ƶŝÒ�îå�ƹ�æ�íèŶƇŹŵ����ƶƳŚŤƀƯŻ�šŚƠƬţ�ƶŝ�ƶūƺţ�Śŝ�ƽ�ŚºƧ�ƹ�źƨƄǀƳ�ƕŹřżƯ�Źŵ�ŹƺŞƳŻ��ƂƷ
����ƪƈƟ�ƽřŶŤŝř�Źŵ�Ʊō�ŢǀƘưū����ƪƀºƳ�Źŵ�ƮƀºǀŤƿŻřŹŚě�ŶºƇŹŵ�����ŢºƟō�ƭƹŵ�ƹ�Ʃƹř�ƽŚºƷ����Śºŝ�ƝŵŚƈºƯ

ƶƬůźƯ��ƽ�ƶŬƴě���źƨƄǀƳ�ƾƳŻ�������ƪƀƳ�Źŵ�ŪƿŹŶţ�ƶŝ�ƹ�Ƶŵƺŝ�ƲǀŗŚě�������ƂƿřżºƟř�ŢºƟō�ƭŹŚºƸģ�ƹ�ƭƺºſ�ƽŚºƷ
ƾƯ��ŶŝŚƿ(Narrei et al., 2005)�����Źŵ�ŹƺºŞƳŻ�ƮƀºǀŤƿŻřŹŚě�ŶƇŹŵ�ƹ�ƞƄƧ�ƾƿōŹŚƧ�Ʊŵƺŝ�ƲǀŗŚě�ƲƿřźŝŚƴŝ

ƶƬůźƯ��ƽ�ě�ƶŬƴ�����ŶƃŚŝ�ƱŚƯŻ�Ʋƿř�Źŵ�Ʊō�ŢǀƘưū�ƂƷŚƧ�ƪǀƫŵ�ƶŝ�Ţſř�ƲƨưƯ�ƾƳŻ�����šŚºƤǀƤŰţ�ŪƿŚºŤƳ
ƭŚŬƳř��ƮŴţ�ƮƀǀŤƿŻřŹŚě�ƱřżǀƯ�ƶƧ�Ţſř�Ƶŵřŵ�ƱŚƄƳ�Ʋǀƴŝ�śƺƴū�šŹŷ�ƕŹřżƯ�Źŵ�ƵŶƃ�ƶƣŚſ�ƽŚƷ���Źřƺºų
�šŹŷS. calamistis����ŶºǀŗƺŤƿŻřŹŚě�ƽŚºƷŹƺŞƳŻ�ƎſƺţT. busseolae�ƹ�T. isis����Śºŝ�ƾºŤŞŨƯ�ƾĮŤƀºŞưƷ�
ƶƬůźƯ��ƽŚǀĭ�ƽŶƃŹ�ŵŹřŵ�šŹŷ�Ƶ�ŝ��ƶƽŹƺƏ����ƮƀºǀŤƿŻřŹŚě�ƱřżºǀƯ�Ʊō�Ʋſ�ƂƿřżƟř�ƹ�ƵŚǀĭ�ŶƃŹ�Śŝ�ƶƧ

�ƂƿřżƟřƾƯ��ŶŝŚƿ(Setamou & Schulthess, 1995)���
ƭŚŬƳř�šŚƘƫŚƐƯ�Źŵ�ƶƴǀƯŻ�Źŵ�ƵŶƃ�ƽ�ƶƣŚºſ�źǀŧŐţ�����źƨƄºǀƳ�ƱřŹřƺºųSesamia spp.���ŵźºƨƬưƗ�źºŝ�

���ƮƣŹ��źƨƄǀƳCP48-103�ŝ���ƶ����ŝ��ƵŶƃ�ƾƟźƘƯ�ƪưŰŤƯ�ƮƣŹ�ƱřƺƴƗ�ƶƽŹƺƏ��Śţ�ƶƧæí�ƱŚºǀƯ�ŶƇŹŵ���Ƶźºĭ�
�ĢǀƷ�Ƶŵƺƫō�����ƾưƳ�ƵŶƿŵ�ƾƫƺƈŰƯ�ƂƷŚƧ�ƶƳƺĭ�ŵƺƃ�����ƮƣŹ�ƾƫƹ�CP69-1062�ơƺƟ���ƹ�Ƶŵƺŝ�ŽŚƀů�ƵŵŚƘƫř

ƱŚǀƯ�ŶƇŹŵ�Ʀƿ�Źŵ�ƾŤů�ƾƯ�ƱŚƄƳ�ŵźƨƬưƗ�ƂƷŚƧ�żǀƳ�Ƶŵƺƫō�Ƶźĭ��ŶƷŵ(Askarianzadeh, 2004)���
����ŝ�ŪƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ��ƶ����źƋŚů�ƢǀƤŰţ�Żř�ƵŶƯō�Ţſŵ���Ư�Źŵ��ºǀ����ŹŚºŬţ�ƭŚºƣŹř�ƱŚ��źƨƄºǀƳ�ƽ����ŹƺºŞƳŻ

ŻřŹŚěƿŗƺŤǀ�ŶT. busseolae�ƹŹƽ�ƮƣŹ�CP48-103�ƮƀǀŤƿŻřŹŚěƸūƺţ�ƪŝŚƣ�ƾƘưū�ƹ�ƶŤƃřŵ�ǀ�ǇŚºŝ�Ţƾƿ�
�ř�Źŵ�ŹƺŞƳŻ�ŻřƿƯ�ƵŶƷŚƄƯ�ƮƣŹ�Ʋƾ�ŵƺƃ���Ţƃřŵźŝ�ƶŝ�ƶūƺţ�Śŝ�Ţºƃřŵźŝ�ƪƈƟ�źųřƹř�Źŵ�ŹƺĩŸƯ�ƮƣŹ��

���ŞſŚƴƯ�ƵŚĮƷŚƴě�ƮƣŹ�Ʋƿřƾ�řźŝ�ƽ�ƱŚŤƀƯŻ��ƳřŹŸĭƾ����Ƙưū�ƹ�Ƶŵƺŝ�ŹƺŞƳŻ�ǀ���������ƕƹźºƃ�ƱŚºƯŻ�Śºţ�řŹ�ŹƺºŞƳŻ�Ţ
ƮŴţ�Źƿżƽ���ŢƟō������řƹř�ƹ�ŶƴƠſř�źųřƹř�Źŵƿ�ŵŹƹźƟ�ƪƿƲ��������ƾºƯ�ŹŵŚƣ�řŹ�Ʊōƹ�ƵŵƺưƳ�ƒƠů����Źŵ�Śºţ�ŶºƿŚưƳ

���řŹřŵ�ƶĩ�ŹƹŚŬƯ�ƕŹřżƯƽ�ƶƣŚſ��ŚƷƽ���������ŞºſŚƴƯ�ƪºŰƯ�ƹ�Ƶŵƺŝ�żŞſ�ƹ�Ʊřƺū�ƾ��řźºŝ�ƽ��ƮºŴţ��Ź�ºƿżƽ���ŢºƟō�
Ưƾ�ŶƃŚŝ����ŹŚƄŤƳř�ƿŶŝŚ����Ż�ŮƐſ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝƿ�ŹŚºŬţ�ƞƬŤŴƯ�ƭŚƣŹř�ŢƄĩ�źƽ���ƹ�ŢƄºĩ�źºƷ�Źŵ�

�Ư�ŢƘƴƇƾ����ƮƣŹ�ƱřƺţCP48-103������Śºſ�šŹƹŚºŬƯ�Źŵ�řŹ�ƿ��ŹŚºŬţ�ƭŚºƣŹř�źƽ�ƶºŝ�����ŽŚƀºů�ƮºƣŹ�ƵĦºƿƹ� �
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