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Abstract 

Potato tuber moth, Phothorimea operculella Zeller, is the most important pest of potato fields. Natural activity of 
Bracon hebetor Say on larvae of the pest was observed in surveys of potato fields in north of Khouzestan province. For 
investigation on efficacy of the parasitoid wasp to natural control of the pest, seasonal dynamics in larval parasitism 
rates of the natural enemy was studied on two current varieties, Sante and Arinda, during two growing seasons (2013-
2015) in Andimeshk. Sampling was performed weekly using a 0.5*0.5 quadrant. In each sampling date, number of 
parasitized and non parasitized larvae in top, middle and bottom leaves of the sampled plant were recorded. Results 
indicated that parasitism rates of the wasp changed during time and varied from 0 to 35.5%. Larval parasitism of P. 
operculella by B. hebetor was relatively low and insufficient for effective control early in the season which may cause 
yield reduction by the larvae. Therefore, inundative release of the wasps is recommended. B. hebetor prefered top 
leaves patches compared to middle and down leaves of potato plants. It is concluded that B. hebetor release in an 
integrated pest management program would be a rational option for potato tuber moth control. 
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řźŝƽ�ŚƯŻō�ƭŚŬƳřƿƂ�ŚƷ�Ŷƃ�ƵŵŚƠŤſř��řźŝ�ƶƘƐƣ�źƷƽ��ŢƄĩƿƀƤţ�šźĩ�ŹŚƸģ�ƶŝ�ƮƣŹ�Ĩǀ�ƮŶƃ��Źō�ƹ�ƶŤƳŚſ�ƮƣŹ�ƹŵ�ŹƹŸŝ�Żřƿ��ƶºĩ�řŶƴ

řŹ�ƭŚƣŹřƿƯ�ƶƤƐƴƯ�Ūƾřźŝ�ŶƴƃŚŝƽ�ƶŝ�ŢƄĩ�ƺū�šŹƺƇƽ�ƶŤƄě�ƹřƽ�Ŷƃ�ƵŵŚƠŤſř����
ƶƳƺưƳ�Źřŵźŝƽ�Ƙưū�Żřǀŝ�Ţǀſ�ŶǀŜ�ƯŻǀƴƾ��ŹƺŞƳŻ�ƹB. hebetor�ƶŝ�ĮŤƠƷ�šŹƺƇƾ�ƗřŹŻ�ƪƈƟ�ƹŵ�ƩƺƏ�Źŵƾ��ƩƺƏ�ŹŵƩŚſ�ŚºƷƽ�

ÖÏ��ŚţÖÑ�ŢƟźĭ�šŹƺƇ��ƶƳƺưƳ�Źřŵźŝƽ�ŚƷƹŹǇ�Żřƽ�ŢƟō��ƶƬůźƯ�Żř�ƹŵſ�īźŝǀŜ�ƯŻǀƴƾ��ºƷŵ�ƵŶƛ�ƶƬůźƯ�Śţƾ���ºƯ�ƶºƯřŵřƾ�Ţºƃřŵ��
ƶƳƺưƳŹřŵźŝƽ��ƶƗŹżƯ�źƐƣ�ƹŵ�ŵřŶŤƯř�ŹŵŢƟźĭ�šŹƺƇ�źƷ�ƹ�ÎÍ��Żř�ƭŶƣƿ�ŢůŚƀƯ�ƶŝ�ŹŵŚĩ�ĨÒÍൈÒÍ�ŤƳŚſƾźŤƯ�Ư�ƵŵŚƠŤſřƾ�Ŷºƃ��
ĭ�ŻřǀůŚƳ�Żř�īźŝ�ƶſ�ŹŵŚĩ�źƷ�Źŵ�ŵƺūƺƯ�ƱŚƷŚǀ�ƶŚěǀƿƴƾƐſƹ��ƾ�ǇŚŝ�ƹƾƿ�ģ�ƶţƺŝǀ���ŚƯŻō�ƶºŝ�ƩŚºƤŤƳř�Żř�ŶºƘŝ�ƹ�Ŷƃ�ƵŶƿ���ŵřŶºƘţ�ƵŚĮºƄ
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ŚƷƹŹǇƽ�ŻřŹŚě�ƹ�ƮƫŚſƿŻ�Źŵ�ƵŶƃ�ƶŤƿźŤſř�źƿƯƺǀŶƃ�ŢŞŧ�ƹ�ƁŹŚưƃ�ęƺĪſƹźĪ��Ŷŝƿţźţ�ƲǀƜţ�ŜǀǀƬƈƟ�šřźƾ�ŻřŹŚě�ŶƇŹŵƿŤǀ��Ʈºƀ
ŚƷƹŹǇƽ�ŝǀſ�ŶǀŜ�ƯŻǀƴƾ�ƹŹƽ��ƆŴƄƯ�ƮƣŹ�źƷŶƃ����

Źřźƣźŝ�Śŝƽ�ſźĭŹ�ƶƐŝřŹǀƳƺƾ�ŝǀŚƷƹŹǇ�ŵřŶƘţ�Ʋƽ�ŻřŹŚěƿ�źƷ�Źŵ�ƵŶƃ�ƶŤƿŢưƀƣ�Żř�Ĩ�ŚºƷƽ��Śºěǀƿƴƾ�Ɛºſƹ��ƾ��ǇŚºŝ�ƹƾƿ���ƶºţƺŝ
ſǀŜƯŻǀƴƾ�ŚƷƹŹǇ�ŵřŶƘţ�Śŝƽ�ŻřŹŚěƿƯ�ƱŵƺưƳ�ƆŴƄƯ�ƹ�ƶţƺŝ�ƪĩ�Źŵ�ƵŶƃ�ƶŤǀźƋ�ƱřżƿŞţ�Ŝǀǀ�řźºŝ�Ʋƽ���ƶºƐŝřŹ�źºƷƽ��ºſźĭŹǀƳƺƾ��

źŤƸŝƿřźŝ�ƶţƺŝ�Źŵ�ŚƌƟ�Ʋƽ�ƫŚƘƟǀ�ŹƺŞƳŻ�ŢŻřŹŚěƿŗƺŤǀ�ƆŴƄƯ�ŶŶƃ��ř�ŹŵƿƶƐŝřŹ�ƁƹŹ�Ʋƽ�ſźĭŹǀƳƺƾ�ŚƌƟƾƿ�ŝ�ƶĩ�ƶţƺŝ�Żřǀ�źŤºƄƿ�Ʋ
źƋƿŞţ�ŜǀǀźŤƸŝ��ŶƃŚŝ�ƶŤƃřŵ�řŹ�Ʋƿřźŝ�ƪŰƯ�Ʋƽ�ƫŚƘƟǀ�ŹƺŞƳŻ�ŢB. hebetor�ƯƾŶƃŚŝ���

ţ�ƱƺƯŻō�Żřƾ�ƭźƳ�Ĩưĩ�Śŝ�ƪƤŤƀƯ�ŹřżƟřSPSS��ƶŴƀƳ16.0�řźŝƽ�ŚƤƯƿŻřŹŚě�ŶƇŹŵ�ƶƀƿƹŹǇ�ƮƀŤƽ�ŝǀſ�ŶǀŜ�ƯŻǀƴƾ���ƮºƣŹ�ƹŵ�ƹŹ
Źō�ƹ�ƶŤƳŚſƿŶƃ�ƵŵŚƠŤſř�řŶƴ���ƶŴƀƳ�ƪƀĩř�ƶƯŚƳźŝ�ŻřÏÍÍÐ řźŝƽ�ƶƐŝřŹ�ƹ�Ɲřźĭ�ƮſŹŚƷƽ�ſźĭŹǀƳƺƾ�Ŷƃ�ƵŵŚƠŤſř� 

��
ŚŤƳƿŪ��

ƜţǀǀŻřŹŚě�ŶƇŹŵ�Źŵ�šřźƿŤǀŚƷƹŹǇ�Ʈƀƽ�ŝǀſ�ŶǀŜ�ƯŻǀƴƾ���ŹƺºŞƳŻ�ƎſƺţB. hebetoer��ŹŚºţ�ŹŵƿŲ�ŚºƷƽ���ƞºƬŤŴƯ�ºƏ�Źŵƾ��ƵŹƹŵ
ƫŚƘƟǀŚƷƹŹǇ�Ţƽ�ŝǀſ�ŶǀƯŻ�Ŝǀƴƾ�īźŝ�Źŵ�ŚƷ�ŹŵƩŚſŚƷƽ�ƗřŹŻƾ�ţźţ�ƶŝ�ƭƹŵ�ƹ�ƩƹřǀƪĪƃ�Źŵ�ŜŚƷƽ�Î��ƹÏ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��
ƵŵřŵŚƷƽ�ŚſƿŹŚţ�źƿŲŚƷƽ�ƶƳƺưƳŹřŵźŝƽ�ƫŚƘƟ�ƭŶƗ�ƶŝ�ƶūƺţ�ŚŝǀŚƷƹŹǇ�Ţƽ�ŝǀſ�ŶǀƯŻ�Ŝǀƴƾ�ƹŹƽ�īźŝŚƷƽ�řƿĭ�ƲǀƪĪƃ�Źŵ�ƵŚ�ŚºƷƽ�

ŶƄƳ�Ƶŵřŵ�ƱŚƄƳ�ƵŶƃ�źĩŷ���
��

��
�ƪĪƃÎ��ƜţǀǀƯ�šřźǀĮƳŚǀŻřŹŚě�ŶƇŹŵ�ƲƿŤǀ�Ʈƀŝ�ƹŹǇǀſ�ŶǀŜƯŻǀƴƾ��ƎſƺţB. hebetor�ƗřŹŻ�ƩŚſ�Źŵƾ�ÎÐÖÏ�ÎÐÖÐ���

Fig. 1. Parasitism percentage fluctuation of potato tuberworm by Bracon hebetoer during first growing season. 
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��
�ƪĪƃÏ��ƜţǀǀƯ�šřźǀĮƳŚǀŻřŹŚě�ŶƇŹŵ�ƲƿŤǀŝ�ƹŹǇ�Ʈƀǀſ�ŶǀŜƯŻǀƴƾ��ƎſƺţB. hebetor�ƗřŹŻ�ƩŚſ�Źŵƾ�ÎÐÖÐ�ÎÐÖÑ���

Fig. 2. Parasitism percentage fluctuation of potato tuberworm by Bracon hebetoer during second growing season. 
 

ř�ŽŚſř�źŝƿŚŤƳ�ƲƿŻřŹŚě�ŶƇŹŵ�ŪƿŤǀŝ�ƹŹǇ�Ʈƀǀſ�ŶǀŜ�ƯŻǀƴƾ�ŚƷŹƺŞƳŻ�Ǝſƺţƽ�B. hebetor�ƱŚƯŻ�ƩƺƏ�Źŵ�ŚºƷƽ���ºŝ�ƞºƬŤŴƯǀ�Ʋ
�Śţ�źƠƇÒ�ÐÖ�ŵƺŝ�šƹŚƠŤƯ�ŶƇŹŵ��Ư�ƆŴƄƯ�ŹƺƏ�ƶŝǀƫŚƘƟ�ƱřżǀŻřŹŚě�ƹ�ŢƿŤǀř�ƮƀƿřżƟř�ƱŚƯŻ�ŢƃŸĭ�Śŝ�ŹƺŞƳŻ�ƲƿƯ�ƂƾƿŶŝŚ���

ſźĭŹ�ƎŝřƹŹǀƳƺƾ�ŝǀŚƷƹŹǇ�ŵřŶƘţ�Ʋƽ�ŝǀſ�ŶǀŜ�ƯŻǀƴƾ�ŻřŹŚěƿ�źƷ�Źŵ�ƵŶƃ�ƶŤƿƂŴŝ�Żř�ĨŚƷƽ�ŚěǀƿƴƾƯ��ǀƳŚƾ�ǇŚŝ�ƹƾƿ���ƹ�ƶºţƺŝ
ŚƷƹŹǇ�ŵřŶƘţƽ�ŻřŹŚěƿ�ƩƹŶū�Źŵ�ƶţƺŝ�ƪĩ�Źŵ�ƵŶƃ�ƶŤÎ�ƱŚƄƳ�Ţſř�ƵŶƃ�Ƶŵřŵ���

��

�ƩƹŶūÎ��ƵŹŚƯōŚƷƽ�ſźĭŹ�ƶƐŝřŹ�ƞƬŤŴƯǀƳƺƾ�ŝǀŚƷƹŹǇ�ŵřŶƘţ�Ʋƽ�ŝǀſ�ŶǀŜ�ƯŻǀƴƾ�ŻřŹŚěƿ�źƷ�Źŵ�ƵŶƃ�ƶŤƿƂŴŝ�Żř�ĨŚƷƽ�Śěǀƿƴƾ��
ƯǀƳŚƾ�ǇŚŝ�ƹƾƿ�ŚƷƹŹǇ�ŵřŶƘţ�ƹ�ƶţƺŝƽ�ŻřŹŚěƿƶţƺŝ�ƪĩ�Źŵ�ƵŶƃ�ƶŤ���
��

 
Slope intercept R2 

Up leaves 0�� 0 0 
Middle leaves 0.4 0.0011 0.5 
Down leaves 0.6 0.0017 1 

��

ŝǀźŤƄƿźƋ�ƲƿŞţ�Ŝǀǀīźŝ�ƶŝ�ƍƺŝźƯ�Ʋ�ŚƷƽ�ǇŚŝƾƿ�ŵƺŝ��řźŝŚƴŝƿźŤƸŝ�Ʋƿřźŝ�ŚƌƟ�Ʋƽ�ƫŚƘƟǀ�ŹƺŞƳŻ�ŢB. hebetor��īźºŝ�Źŵ�ŚºƷƽ�
�ƂŴŝ�Źŵ�ŵƺūƺƯ�ǇŚŝŴƄţǀŶƃ�Ƶŵřŵ�Ɔ���

ţ�ƱƺƯŻōƾ�ŝ�ƶĩ�ŵřŵ�ƱŚƄƳǀţŻřŹŚě�ŶƇŹŵ�ƲǀŚƷƹŹǇ�Ʈƀƽ�ŝǀſ�ŶǀŜ�ƯŻǀƴƾ�Źō�ƹ�ƶŤƳŚſ�ƮƣŹ�ƹŵ�ŹŵƿřŶƴ�ƴƘƯ�ƝǈŤųřƾŹřŵƽ��ŵƺūƹ
�ŵŹřŵ�df=6, t=2.8; P=0.03���řźŝƿŻřŹŚě�ƪĩ�ŽŚſř�ƲƿŤǀƮƣŹ�Źŵ�ŹƺŞƳŻ�Ǝſƺţ�ƶŤƟźĭ�šŹƺƇ�Ʈƀ�ŹōƿřŶƴ�ƶŝ�ƴƘƯ�šŹƺƇƾŹřŵƽ�ŝǀ��źŤºƄ
ƮƣŹ�Żř�ƶŤƳŚſ�ŵƺŝ����

��

ŦŰŝ��
ŚŤƳ�ŽŚſř�źŝƿř�ŪƿƤŰţ�Ʋǀ�ŹƺŞƳŻ�ƢB. hebetor�řŹřŵƽ�ŞƏ�ƩźŤƴĩǀƘƾ�ŞſŚƴƯƾ�ƹŹƽ�Ƙưūǀ�ŚºƷƹŹǇ�Ţƽ�ŝ�ºǀ�ºſ�ŶǀŜ�ƯŻǀ�ºƴƾ���ŵƺºŝ

ƶŝ�ƶƳƺĭ�řƽ�Śě�Źŵ�ƶĩƿ�Śţ�ƪƈƟ�ƱŚÒ�ÐÖ�ŚƷƹŹǇ�Żř�ŶƇŹŵƽ�řƿŻřŹŚě�řŹ�ŢƟō�Ʋƿ�ƶŤŵźĩ��řƹř�Źŵ�ƶŤŞƫřƿƪ�Ư�ƪƈƟǀŻřŹŚě�ƱřżƿŤǀ��šŹƺºƇ�Ʈƀ
Śě�ƶŤƟźĭǀƿ�Ʋŵƺŝ�Ư�ƶĩƾŻŚſŚƷŹ�Śŝ�Ʊřƺţƽ�řƹř�Źŵ�ƭŚĮƴƷŵƹŻƿĭŵƺƫō�ƵŹƹŵ�ƪƾ���ŢƟō�ƶŝƩźŤƴĩ�ŞſŚƴƯƾ��řŹƹŹƽ�Ƙưūǀ��ŢºƟō�Ţ��ƩŚºưƗř

ŵźĩ���ŹƺŞƳŻB. hebetor�ŞƏ�ƱŚƴưƃŵ�ŻřǀƘƾ�ŝǀſ�ŶǀŜƯŻǀƴƾ�ƟźƘƯƾ�ƵŶƃ�Ţſř��Chimire & Philips, 2010���ƯǀƱřż �ŻřŹŚěƿŤǀ�ř�Ʈºƀ�ºƿ�Ʋ
ŻřŹŚěƿƺŤǀƿŶ�ƹŹƽ�ŚƷƹŹǇƽ�Heliothis armigera Hübner��źŤƸŝ�Źŵ�ŵƺŴƳ�ƕŹřżƯ�Źŵƿ�ƶŝ�ŢƫŚů�ƲÐ�ÎÏ�Ư�ŶƇŹŵƾƶŝ�ƶĩ�ŶſŹ���ŜºţřźƯ
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Ư�Żř�źŤưĩǀŻřŹŚě�ƱřżƿŤǀƵŶƷŚƄƯ�Ʈƀ�ƹŹ�ƵŶƃƽ�ŝǀſ�ŶǀŜƯŻǀƴƾ�ŵƺŝ �Saxena et al., 2012���Ư�ƕƺƳ�Źŵ�šƹŚƠţǀĭ�ƱŚŝż�ºǀƷŚƾ��ºƯƾ��ŶºƳřƺţ
ƿĪƾ�Ǉŵ�ŻřƿƵŶƷŚƄƯ�šƹŚƠţ�ƪ�ŶƃŚŝ�ƵŶƃ��ĭ�ŹŚŤųŚſǀƯ�ƵŚƾƹ�ƱŶƃ�ƶŝ�ŶƳřƺţƿĭĦƾŚƷƽ�ŹŚŤƟŹƽ�řŹŚĩ�ƹƾƿ�ŻřŹŚěƿƺŤǀƿ��ŧŐºţ�ŢºŰţ�řŹ�Ŷǀź�

ŶƷŵ�Źřźƣ���ŹƺŞƳŻB. hebetor��ƹŹƽ�ŚƷƹŹǇƽ�ŝǀſ�ŶǀŜƯŻǀƴƾ�ưĩƾ�ųŐţ�Śŝǀź�Ư�ƪưƗƾ��řƹř�Źŵ�ŜºſŚƴƯ�ƩźºŤƴĩ�ƭŶƗ�ƹ�Ŷƴĩ�ºƿ��ƪºƈƟ�ƪ
ŵƹŶů�Śţ�Ţſř�ƲĪưƯƽ�ĭ�ŵźĪƬưƗ�ƂƷŚĩ�ŜūƺƯǀƫŚƘƟ�źŧř�Źŵ�ƵŚǀƹŹǇ�Ţƽ�řŶŤŝř�Źŵ�ŢƟōƽ�ŵƺƃ�ƪƈƟ����

�ŹƺŞƳŻB. hebetor�ƹŹƽ�ŚƷƹŹǇƽ�ŝǀſ�ŶǀŜƯŻǀƴƾ�ưĩƾ�ųŐţ�Śŝǀź�Ư�ƪưƗƾřƹř�Źŵ�ŜſŚƴƯ�ƩźŤƴĩ�ƭŶƗ�ƹ�Ŷƴĩ�ºƿ���ƲºĪưƯ�ƪºƈƟ�ƪ
ŵƹŶů�Śţ�Ţſřƽ�ĭ�ŵźĪƬưƗ�ƂƷŚĩ�ŜūƺƯǀƵŚ�řŶŤŝř�Źŵƽ�ŵƺƃ�ƪƈƟ��Żƺū�ºƿ�ƹ�ƱŚŝǀ�ºĮƾ��ÎÐÖÎ�����ŻŚºſŚƷŹ�ŶºƳŵřŵ�ƱŚºƄƳƽ��ŹƺºŞƳŻ� �

B. hebetor��ŜūƺƯŵƹŶů�ƩźŤƴĩ�ÑÒ��ŶƇŹŵH. armigera�Ư�ŵƺŴƳ�ƕŹřżƯ�ŹŵƾŚƤƯ�Źŵ�ƶĩ�ŵƺƃƿŞƏ�ƩźŤƴĩ�Śŝ�ƶƀǀƘƾ���ƶºŤƟźĭ�šŹƺƇ
ř�ƎſƺţƿŻŚſŚƷŹ�ƱƹŶŝ�ƢƏŚƴƯ�Źŵ�ŹƺŞƳŻ�Ʋƽ��Õ�Ò�ŶƇŹŵ��ƶŝ�ƴƘƯ�šŹƺƇƾŹřŵƽ�ŝǀŵƺŝ�źŤƄ����

��

ŽŚĜſ�Źřżĭƽ��
ƄƷƹĦě�ŢƳƹŚƘƯ�Żřƾ�ŹƹŚƴƟ�ƹƽ�ŻŹƹŚƄĩ�ƵŚĮƄƳřŵƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀřźŝ�ƱŚŤſŻƺų�Ʋƽ�ŚưůƿƫŚƯ�Ţƾ�ř�ŻřƿƤŰţ�Ʋǀ��ƩŚºưĩ�Ƣ
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