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Abstract  
The postharvest pests, including the dried fruit moth Cadra cautella Walker, are important limiting 

factors in the exportation of dates. The biology of C. cautella, its survivorship, developmental time, 
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Ï                                ƱřŹŚƨưƷ�ƹ�ƝƹźƘƯ��ƾĭĦƿƹ�ƽŚƷ��ƾŤƀƿŻCadra cautella (Lep.: Pyralidae)������

fecundity, oviposition, post oviposition period, as well as longevity of the adults were studied on four date 
palm varieties of Zahedi, Piarom, Rabbi, and Deyri under laboratory conditions in Iran. The experiments 
were carried out at constant temperature room (29 ± 1 °C, 60 ± 5% RH and photoperiod 16L: 8D hrs.). 
The highest survivorship of egg and larval stages was recorded 92.66%, 85.89% on Zahedi and 100% for 
pupal stage on Rabbi. The shortest larval period was 32.93 ± 1.41 days and 33.37 ± 1.87 days on Deyri 
and Zahedi respectively. The shortest total development time for males from egg to adult was 40.91 ± 
1.15 days and 40.97 ± 1.59 days  on Zahedi and Deyri respectively and for females was 43.76 ± 2.47 days 
on Deyri. The longest total development time for males was 47.61 ± 1.50 days on Piarom and for female 
was 55.88 ± 2.31 and 55.37 ± 3.87 days on Piarom and Rabbi respectively. The highest (247.00 ± 8.53 
eggs per female) and lowest (147.40 ± 12.06 eggs per female) fecundity occurred on Zahedi and Piarom, 
respectively. The date palm varieties Zahedi, Deyri, Rabbi and Piarom are found to be on preferrence 
order for C. cautella. The results of this study would be useful for planning pest management strategies in 
date palm fruit storages. 
Key words: biology, Cadra cautella, fecundity, date palm fruit, Iran, pest management 
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ƵŹƹŵ�ƩƺƏ�ƶĩ�Ŷƃ�ƆŴƄƯ�ƽ�ƹŹǇƽ�ƹŹƽ�ƯŚƣŹřƾ�ſō�ƶĩǀƱō�ƶŝ�ƹ�ŶƳŵƺŝ�ƵŶƃ�śŚ�ŹřŶƤƯ�ŚƷƽ��źưŴƯ
ŝ�ŵƺŝ�ƵŶƃ�ƶƟŚƋř�ƮƷƶ�ƵŚţƺĩ�ŽƺƀŰƯ�ŹƺƏ�Ţſř�ƵŶƃ�źţ�(Chaudhary & Bhattacharya, 1976)���Źŵ

ƶƘƫŚƐƯ�řƽ�ŵƿŚŤƳ�źĮƿŚƤƯ�Ūƿƶƀ�ƽ�ŢƀƿŻ�ƾſŚƴƃ�Ŝƃ�Ƶźě�ƽ�ŶƴƷƽ��)Hübner( Plodia interpunctella��
Ŝƃ�ƹ�Ƶźě�ƽ�ƹŹ�ŹŚŞĪƄųƽ�ƭřŵŚŝ�ƯŻǀƴƾĥŹ�ƹ�ƭŶƴĭ��ƭƺĭŹƺſ��šŹŷ��ƿřŸƛ�Ʈƾƿ�ƗƺƴƈƯƾ�ŵřŵ�ƱŚƄƳ��
Ư�ƶĩǀřźŝ�źſ�ƩƺƀĜĩ�ƉźƗ�ŽŚſřźŝ�ŶƃŹ�Ʊřżƽ�Ŝƃ�Ƶźě�ƽ�ŶƴƷƽ�ŝǀ�Ʋåí�æ��Śţìç�æ�ƾƬǀƯ��źºŤƯ�ƹ�
řźŝƽ�C. cautella�ŝǀ�Ʋèè�æ��ŚţÒì�æ�ƾƬǀƯ�źŤƯ�Ư�ƹǀĮƳŚǀŹƹŹŚŝ�Ʋƽ��Żříè�îÓ�ƹŹ�ƮŴţƽ����Śºţ�ƭŶºƴĭ
íì�æîå�ƹŹ�ƮŴţƽ�ĥŹƿřŸƛ�Ʈƾƿ�ƗƺƴƈƯƾ��Żř�ƹíè�íÓ�ƹŹ�ƮŴţƽ�ƭřŵŚŝ�ƯŻǀƴƾ��Śţæîç��ƹŹ�ƮºŴţƽ�
ĥŹƿřŸƛ�Ʈƾƿ�ƗƺƴƈƯƾ�ƶŝ�ţźţǀřźŝ�Ŝƽ�Ŝƃ�Ƶźě�ƽ�ŶƴƷƽ�Ŝƃ�ƹ��Ƶźºě�ƽ��ƜŤƯ�ŹŚŞĪºƄų�ºǀ�ºƯ�źƾ��ŶºƃŚŝ�

(Allotey & Goswami, 1990)��ƱŚưƷ�Śſ�ŵŹƺƯ�Źŵ�ƶĩ�ŹƺƏƿſŹ�šŚŞŧř�ƶŝ�šŚƟō�źǀ�ŵŹƺƯ�Źŵ��Ţſř�ƵŶ



Ñ                                ƱřŹŚƨưƷ�ƹ�ƝƹźƘƯ��ƾĭĦƿƹ�ƽŚƷ��ƾŤƀƿŻCadra cautella (Lep.: Pyralidae)������

C. cautella�ĩźţ�ƶĩ�Ţſř�ƵŶƃ�ƆŴƄƯ�ƮƷǀ�ĥŹ�Źŵ�ŵƺºūƺƯ�šŚŞ�ºƿ�řŸºƛ�Ʈƾƿ�ƹŹƽ��ƾºĭĦƿƹ���ƽŚºƷ
ŻƿŤƀƾ�ƶŝ��ŶƴŤƀƷ�źŧŒƯ�Ʊō�ŹƺƏƽ�Ư�ƶĩǀƬĭ�ƱřżǀƵŵŚƯ�Źŵ�Ʃƹźƀ�ƽ�řŸƛƾƿ�ŸƜţ�ŵŹƺƯ�ºƿƶ�ƽ���ƹ�ŚºƷƹŹǇ

ſźŤſŵƾ�ƶŝ�śō�ƶŝ�ƪƯŚĩ�šřźƄů�ƤŤƀƯ�ŹƺƏǀƹŹ�Ʈƽ�ŹƹŹŚŝƽ��ŵŹřŵ�źŧř�ƪƯŚĩ�šřźƄů�źưƗ�ƩƺƏ�ƹ
řżƟř�ŜūƺƯ�ƹƿŹƹŹŚŝ�Ƃƽ��ºƯ�ƪƯŚĩ�šřźƄů�źưƗ�ƩƺƏ�ƹƾ���ŵƺºƃ(Ryne et al., 2004)���ºƴĤưƷǀ�Ʋ

���ƵŹƹŵ�ƩƺºƏ�ƶºĩ�Ţºſř�Ƶŵřŵ�ƱŚƄƳ�šŚƘƫŚƐƯ�ƽ���ŚºƷƹŹǇ�ŶºƃŹƽ��Ŝºƃ��Ƶźºě�ƽ��ƹŹ�ŹŚŞĪºƄųƽ���ƺºū
Ţſƺě�ƶƳřƺū��ƵŶƴĩ�ƽ��ƹ�ħźě�ƺū��ƭŶƴĭ�ºƿ�ºſō�ƝǇƺǀśŚ���ƵŚºţƺĩ�ƵŶºƃ���ƵŹƹŵ�ƩƺºƏ�Żř�źºţ�ƽ���ŶºƃŹ
ŚƷƹŹǇƾƿ�ƹŹ�ƶĩ�Ţſřƽ�ƭřŵŚŝ�ƯŻǀƴƾƶƳřŵ���ŚƷƽ���ƵŶºƃ�Ƶŵřŵ�ƁŹƹźºě�ŶŬƴĩ�ƹ�ƭřŵŚŝ�żƜƯ��ƺŗŚĩŚĩ��ŶºƳř��

ưƷǀſŹźŝ�Ʋƾ�ŽźŤſŵ�Źŵ�ƶĩ�Ţſř�Ƶŵřŵ�ƱŚƄƳ���Śºţ�Ŷƴƣ�Ţŝźƃ�ƱŵƺŝÒå����řżºƟř�ŜºūƺƯƿ��ŵřŶºƘţ�Ƃ
�Ţſř�ƵŶƃ�ƵŵŚƯ�šřźƄů�ƮŴţ(Nawrot, 1979)����

ưƷř�ƶŝ�ƶūƺţ�Śŝǀř�Źŵ��ŢƟō�ŢƿŹźŝ�Ʋſƾ�Ƙſƾ�ƾĭĦƿƹ�Ŷƃ����ƹŹ�ŢºƟō�ƾŤºƀƿŻ�ƽŚºƷƽ���ƭŚºƣŹř
ŚƯźų�ƞƬŤŴƯƽ�ŹŚŞƳřƽ�Ƙţ�ŹƺƄĩǀǀŚŤƳ�Żř�ƱřƺŤŝ�Śţ�ŵƺƃ�Ʋƿŝ�Ūƶ�Ţſŵ���ƹŶºţ�Źŵ�ƵŶºƯōƿ�ƶºƯŚƳźŝ�Ʋ��ŚºƷƽ�

ƫźŤƴĩƾ�ŵƺưƳ�ƵŵŚƠŤſř�ŢƟō���
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
Ɩưū�Źƹōƽ��ŚſŚƴƃƾƿ��ƹŢƟō�ƵƺŞƳř�ƁŹƹźě��

Ɩưū�Źƹōƽ�ƱŚŤſźƸƃ�šǈǀŴƳ�Żř�ŢƟō�ŚƷƽ��ƱŚƯźĩ�ƱŚŤſř�Źŵ�ŵřŶƸƃ��ŶºƳƹŹř�ƂºŴŝ�ƹ���Żř�ŹŚºƴĩ
Ŷƃ�ƭŚŬƳř�ƱŚŤſŻƺų�ƱŚŤſř�Źŵ�ƱřŵŚŝō�ƱŚŤſźƸƃ�Ɩŝřƺţ��ř�ŹŵƿŚƷŚƯźų�Żř�ƢƏŚƴƯ�Ʋƽ�ŹƿƶŤŴ���Źŵ�ƵŶºƃ

ŻƿŚƷŚƯźų�ƹ�ƱŚŤųŹŵ�źƽ�ŚƷŹŚŞƳř�Źŵ�ŵƺūƺƯƽ�ŚŤſƹŹƾƿ�ƶƳƺưƳ�Źřŵźŝƽ�Ŷƃ��ƵƹǈƗ�źŝ�řƿ��ƂºŴŝ�Źŵ��Ʋ
ŶƳƹŹř�ŚƷŚƯźų�Żř�ŹŚƴĩƽ�Ŝǀſō�ŽŹŚƳ�ƹŹ�ƵŶƿŵƽ��ƶºƃƺų��ŚºƷƽ���ƶºƳƺưƳ�ŚºƯźų��Źřŵźºŝƽ���Ŷºƃ�ƭŚºŬƳř��

ŚƷŚƯźųƽ�Ɩưū�Źƹōƽ�ŝ�ƱřŵŚŝō�ƱŚŤſźƸƃ�Źŵ�ƵŶƃǀŵ�ƹ�ƱřźưƘŤſř�ƭŚƣŹř�Żř�źŤƄ�ºƿźƽ���ƱŚŤºſźƸƃ�Źŵ�ƹ
ŶƳŵƺŝ�Ŝƈƣ�ƮƣŹ�Żř�ŵřŶƸƃ��Ɩưū�Źƹōƽ����Źŵ�ŵřŶƸºƃ�ƱŚŤºſźƸƃ�Żř�ƶºƳƺưƳ���ŶƴƠºſř�Ǝºſřƹř���Żř�ƹ�ƵŚºƯ

ŵŹř�źųřƹř�Źŵ�ƱřŵŚŝō�ƱŚŤſźƸƃƿŢƄƸŞ�Ŷƃ�ƭŚŬƳř�ƵŚƯ����
ƶƳƺưƳ�ŚƷƽ�Ɩưū�Źƹōƽ�ƤŰţ�ƂŴŝ�ƶŝ�ƵŶƃǀƵźƄů�šŚƤ�ſŚƴƃƾ�ŻŹƹŚƄĩƽ�ƯŒƶƀſ�ƽ�ƤŰţǀ�šŚƤ

ĭǀƵŚ�Īƃżěƾ�ƪƤŤƴƯ�ŹƺƄĩ��Źŵ�ƹƐŤƀƯ�ŜƘĪƯ�ƝƹźƓǀ�ŵŚƘŝř�ƶŝ�ƪÓ�����ÎÑ����ÏÍ�ŤƳŚſƾ��žƴū�Żř�źŤƯ
ƀĪƬěƾ�Ź�ŽǈĭƿŶƳŶƃ�ƶŤŴ��ƶģŹŚě�Śŝ�ƝƹźƓ�ƁƺěŹŵ�ƽ�Źƺţƽ�źƓƿ�Źŵ�ƝƹźƓ�ƹ�Ŷƃ�ƵŶƳŚƃƺě�ƞ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���ç���ÎÐîå�������������������������������������������������������������������������Ò 

ŚƯŵ�Śŝ�ŢŝŚŧ�šŹřźů�ơŚţřƽ�Î�t��ÏÖ�ƶūŹŵ�ƽ�ŽƺǀƀƬſƀƳ�ŢŝƺƏŹ��Şƾ�Ò�t�ÓÍ�ƵŹƹŵ�ƹ�ŶƇŹŵ�ƽ�
ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ƶĮƳ�Źřŵƽ�ŶƳŶƃ��źƷŚƓ�ƪƯŚĩ�šřźƄů�žĜſ��ƵŶƃ

ƶŞƘū�Źŵ�ŚƷƽ��ŢƠū�šŹƺƇ�ƶŝ��ƁŹƹźě�ƵŵŚƯ�ƹ�źƳ��žƠƣ�ƪųřŵ���ŢºƠū�ƽŚºƷ����ƽŻŚºſŚƷŹ�ƽźºǀĭ
ŶƳŶƃ��žƠƣ�ƶƳřƺŤſř�ƝƹźƓ�Żř�ŵƺŝ�šŹŚŞƗ�ŚƷ�ƾƀƨƬě�žƴū�Żř�ƽř�����ƕŚºƠţŹř�ƹ�źºƐƣ�ƶºŝ�ŽǈĭÒ�Ò�
ƳŚſƾŤ���źŤƯƶƧ��ƞƧ�ŹŵƱō�ŚƷ��źƐƣ�ƶŝ�ƾųřŹƺſÒ�Î��ƾŤƳŚºſ�������Ʋºƿř�ƽƹŹ�ƹ�ŵŚºŬƿř�ƶºƿƺƸţ�ŢºƸū�źºŤƯ

ƶģŹŚě�űřŹƺſ�ƽ�ŵƺŝ�ƵŶƃ�ƵŶƳŚŞƀģ�ƞƿźƓ�ƽŹƺţ����ƵźºƄů�ŢºƠū�Ʀƿ�ƽŻŚſŚƷŹ�Żř�žě�ƽ���ƹ�źºƳ
Ʊō�ƪųřŵ�ƵŵŚƯ�ƶŝ��ŚƷ�ƶģŹŚě��ƝƹźƓ�ƁƺěŹŵ�ƽŚū��ƶºŝ�ƝźƓ�ƹ�Ŷƃ�ƵŶǀƄƧ�Ʊō�ƽƹŹ�ƽŹƺţ�ƽř���ŹƺºƏ

ǈě�ƽźŤě�ƝźƓ�Ʀƿ�ƪųřŵ�ƶƳƹŹřƹ�źƐƣ�Śŝ�ƾƨǀŤſÔ�Ò��ƕŚƠţŹř�ƹƦƿ�ŤƳŚſƾ��Źřźƣ�źŤƯ��žĜſ�ƹ�ŢƟźĭ
ƵŹŚưƃ�ƝƹźƓ�ƾƯŚưţ��ƽŹřŸĭ�ŶƳŶƃ���ƶŝ�Ɩưū�ƱŚƨƯř�Ŝǀţźţ�Ʋƿř�ƮŴţ�ƽŹƹō�ƶŤƃřŸĭ�ƽŚƷ��Ǝſƺţ�ƵŶƃ

ƵźƄů�ƽ�Ŷƃ�ƮƷřźƟ�ƽźŤě�ƝźƓ�ƞƧ�Źŵ�ƵŵŚƯ��ƮŴţ�ƵŹŚưƃ�Śŝ�ƝźƓ�źƷ�Żř�ƪƇŚů�ƽŚƷ�ƽ��ƆŴƄƯ
�ŵŚƘŝř�ƶŝ�ƪǀƐŤƀƯ�ŜƘƨƯ�ƝźƓ�Ʀƿ�ƪųřŵ�ƶŝÑ���Ô���ÎÑ�ƾŤƳŚſ����ƽƹŚºů�źºŤƯÏÍÍ���ƵŵŚºƯ�ƭźºĭ�ƽ�

ŶƳŶƃ�ƪƤŤƴƯ�ƾƗƺƴƈƯ�ƾƿřŸƛ��řźŝƽ�Ƹţ�ºǀƶ�ƽ��řŸºƛƽ��ƗƺƴºƈƯƾ��ƁƹŹ�ŻřSingh & Moore (1985)�
Ŷƃ�ƵŵŚƠŤſř��ƪǀƨƄţ�ŵřƺƯ�ƵŶƴƷŵ�ƽ������ƾƿřƺƳŚºƳ�źºưŴƯ��ƭŶºƴĭ�ŵŹō��šŹŷ�ŵŹō�ƪƯŚƃ�ƾƗƺƴƈƯ�ƽřŸƛ

ƶƳřƺū�ƹ�ƲƿźǀƀǀƬĭ��ƪƀƗ�ƽ�ţźţ�ƶŝ�ƭŶƴĭǀŢŞƀƳ�ƶŝ�Ŝ�ŚƷƽ�ÐÕ���ÐÕ��Ô��Ô��Ô��ƹÐ�ŵƺŝ�ŶƇŹŵ���žě
ƮŴţ�ŲƿźƠţ�Żř����������ƶºƳƺĭ�ƆǀŴºƄţ�ƽřźºŝ�Ūƴºě�ƹ�ŹŚºƸģ�Ʋǀƴºſ�ƽŚºƷƹŹǇ�Żř��ŚºƷƹŹǇ�ŶºƃŹ�ƹ�ŚƷ�ƽ� �

C. cautella��ƾƿŚſŚƴƃ�ŶǀƬƧ�ŽŚſř�źŝAitken (1963)��ƹSolis (2006)�Ŷƃ�ƭřŶƣř����
ưƏř�Żř�ŶƘŝǀŴƄţ�Żř�ƱŚƴǀŰƇ�ƆǀƶƳƺĭ�Ů�ƽ�C. cautella�ƆƫŚų�ƹ�ŻŚſƽ���ƵƺºŞƳř�ƁŹƹźě��Ʊō

ƹŹ�ŢƟōƽ�ƯƵŵŚ�ƽ�řŸƛƾƿ�ƗƺƴƈƯƾ�Ŷƃ�ŻŚƛō����šŶºƯ�ƶŝ�ŢƟō�ºƿ�ƹŹ�ƪºƀƳ�Ĩƽ��řŸºƛƽ��ƗƺƴºƈƯƾ�
Ŷƃ�Ƶŵřŵ�ƁŹƹźě��ƹŹ�ƪƯŚĩ�šřźƄů�ŹƺƸƓ�Żř�žěƽ�ƵŵŚƯ�ƽ��řŸºƛƾƿ��ƗƺƴºƈƯƾ��ŵřŶºƘţ��ÐÍ���ŵŶºƗ

ƵźƄů�ƽ��ƪƯŚƧC. cautella��ƵŵŚƯ�ƹ�źƳ�ƍƺƬŴƯ��ŝƶ�ƹŹ�ƶƳŚĭřŶū�ŹƺƏƽ�ŚƯŻō�ŵŹƺƯ�ƭŚƣŹřƿ��ƪƯŚºƃ�Ƃ
ŚƯźųƽ�ŶƷřŻ�ĨƄųƽƳ��ǀƶư�ě�ĨƄųǀƳ��ƭŹŚǀƶư�ŝŹ�ĨƄųƾ�ŵ�ĨƄų�ƹƿźƽ�ŻŚſŚƷŹ�ŵƺŝƽ�ŶƳŶƃ��

ŹŚŞƳř�ŢǀƬŝŚƣ�ƲŤƃřŵ�Ʊƺģ�ƽŵŹřƺƯ��ŚƯźų�ƭŚƣŹř�śŚŴŤƳř�Źŵ����ƲŤºƃřŵ�ƹ�ŹƺºƄƧ�Źŵ�Ŷǀƫƺţ�ƱřżǀƯ��ƽŹřŵ
Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�šřŹŵŚƇ�ŢƸū�ƽŵŚƈŤƣř�ƁŻŹř��Żř����źƷŚºƓ�ƪºƯŚĩ�šřźºƄů��ƹŹ�ƵŶºƃƽ���ƭŚºƣŹř

Ƹţ�ŢƸū�ŚƯźų�ƞƬŤŴƯǀƶ�ƽ��ƮŴţƿĨ�řźŝ�ƵŻƹŹƽ�ſŹźŝƾ�ƹƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�C. cautella��ƵŵŚƠŤſř
Ŷƃ���



Ó                                ƱřŹŚƨưƷ�ƹ�ƝƹźƘƯ��ƾĭĦƿƹ�ƽŚƷ��ƾŤƀƿŻCadra cautella (Lep.: Pyralidae)������

ſŹźŝƾ�ƹƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�ŢƟō��
ƶŝ�řƿƲ��ŵřŶƘţ�ŹƺƔƴƯÒ�ƵźƄů�ŵŶƗ�ƽ��ƹ�źƳÒ�ƵźƄů�ŵŶƗ�ƽ�Ɩưū�šřźƄů�Żř�ƵŵŚƯ�ƽŹƹō��Żř�ƵŶƃ

ƹŹ�ŢƟō�ƁŹƹźě�ƝƹźƓƽ�ŢƠū�žƠƣ�Ʀƿ�ƪųřŵ��ŚƯźų�ƭŚƣŹř�ľǈŞƣ�Ʊō�šŚƈŴƄƯ�ƶƧ�ƽźǀĭ��ŭźƃ
ŚƷŹ�Ŷƃ�Ƶŵřŵ�ŵ�ŚƯźų�ƮƣŹ�ƭŚƳ�žƠƣ�ƽƹŹ�ƹ�ŶƳŶƃ�ƽŻŚſŶƃ�ũŹ��ƶƿŸƜţ�ŢƸū�ƽ����ƪºƯŚƧ�šřźºƄů

ŢƠū�žƠƣ�źƷ�ƪųřŵ�ƶƳřƺŤſř�ƝźƓ�ŵŶƗ�Ʀƿ�ƽźǀĭ��ƕŚƠţŹř�ƶŝ�ƦģƺƧ�ƾƨǀŤſǈě�ƽřÐ��źƐƣ�ƹÒ�Í�
ƳŚſƾŤ��Ŷƴƣ�Ţŝźƃ�Ʊō�ƪųřŵ�ƶƧ�źŤƯÎÍ��ƶŤŴƿŹ��ƵŶƃ���������ƶºŞƴě�Śºŝ�Ʊō�ƁƺºěŹŵ�ƹ�Ŷºƃ�Ƶŵřŵ�Źřźºƣ�ŵƺºŝ

Ŷƃ�ŵƹŶƀƯ��ƶƿŸƜţ�ŢƸū�ƽ�Ŷƃ�Ƶŵřŵ�Źřźƣ�ƪƯŚƧ�šřźƄů���ŢƃŸĭ�Żř�ŶƘŝÏÑ��ƗŚºſ�ƮºŴţ�Ţ���ƽŚºƷ
ƶŤƃřŸĭ�žƠƣ�ƪųřŵ�Żř�ƵŵŚƯ�šřźƄů�Ǝſƺţ�ƵŶƃ�ŢƠū�ƽŚƷ�Ɩưū�ƽźǀĭ��Ŷºƃ�ƽŹƹō�����ƕƹźºƃ�ƽřźºŝ

�ƂƿŚƯŻō�ŵŹƺƯ�ƽŚƯźų�ƭŚƣŹř�Żř�Ʀƿ�źƷ�ŌřŻř�ƶŝ�ƂƿŚƯŻōÕÍ��źƐƣ�ƶŝ�ƾƨǀŤſǈě�ƽźŤě�ƝźƓ�ŵŶƗÓ�
�ƕŚƠţŹř�ƹÎ�ƾŤƳŚſ�ƽźŤě�ƁƺěŹŵ�ƽƹŹ�ƹ�Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�źŤƯ��źƐƣ�ƶŝ�ƾųřŹƺſ�ŚƷƦƿ�ƾŤƳŚſ��źŤƯ

ŵŚŬƿř�ƶģŹŚě�Śŝ�ƹ�ƽ�Ŷƃ�ƵŶƳŚƃƺě�ƞƿźƓ�ƽŹƺţ����ŵŶºƗ�Ʀƿ�Żř�ƾưǀƳ�ƽźŤě�ƝƹźƓ�Żř�ƦƿźƷ�ƪųřŵ
ƶƳřŵ�ƽ��ŚƯźų�ƶŤƀƷ�ƱƹŶŝ���ƹ�žĜſ��Ʀƿ�Ʀƿ�ƮŴţ�ŵŶƗ�ƵŻƹŹ�ƽ�C. cautella����Źřźºƣ�ŚºƷŚƯźų�ƽƹŹ

ƽźŤě�ƝƹźƓ�ƁƺěŹŵ�ƲŤƀŝ�Żř�ŶƘŝ�ƹ�Ŷƃ�Ƶŵřŵ����Żř�ƵŻŚºţ�ƹ�żºƿŹ�ƽŚƷƹŹǇ�ŹřźƟ�Żř�ƽźǀĭƺƬū�ƽřźŝ��
ŲƿźƠţ�ƮŴţ�Źƹŵ��ƵŶƃ�ƽźŤě�ƁƺěŹŵ�řŹŚě�ŹřƺƳ�Śŝ�ŚƷ��ŵƹŶƀƯ�ƮƬǀƟƿŵźĭŶ���ơŚţř�ƶŝ�ƽźŤě�ƝƹźƓ�žĜſ

�ŢŝŚŧ�šŹřźůŚƯŵ�Śŝƽ�Î�t��ÏÖ��ƶºūŹŵ�ƽ��ŽƺǀºƀƬſ��ŞºƀƳ�ŢºŝƺƏŹ��ƾ�Ò�t�ÓÍ��ƵŹƹŵ�ƹ�ŶºƇŹŵ�ƽ�
ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ŶƳŶƃ�ƪƤŤƴƯ�����ŹƺºƸƓ�Śºţ�ƵŻƹŹ�ƶưƷ�ƽźŤě�ƝƹźƓ

�ŶºƿŵŻŚŝ�ŚƯźų�ƞƬŤŴƯ�ƭŚƣŹř�ƽƹŹ�ƪƯŚƧ�šřźƄů���Ƶŵřŵ�ƹ�ŶƳŶºƃ�������ƪºůřźƯ�ƕƺºƣƹ�ƶºŝ�ƍƺºŝźƯ�ƽŚºƷ
źǀƠƃ�ŹƺƸƓ�ƱŚƯŻ��ƹŹǇ�ŹƺƸƓ�ƱŚƯŻ�ƪƯŚƃ�ŢƟō�ƽŶƃŹ�ƞƬŤŴƯ�����ŢºŞŧ�ƪºƯŚƧ�šřźºƄů�ŹƺºƸƓ�ƹ�Ƶ

�Ŷƃ��źŝƵŵřŵ�ŽŚſř�Ɩưū�ƽŚƷ�ƽŹƹō��ƮŴţ�ŌŚƤŝ�ŶƇŹŵ��ƵŶƃ��ƵŹƹŵ�ƩƺƏ�ƽ����ƹŹǇ�ŌŚºƤŝ�ŶƇŹŵ��ƾƴǀƴū
ƵŹƹŵ�ƩƺƏ�ƽ��ƵźǀƠƃ�ŌŚƤŝ�ŶƇŹŵ��ƽƹŹǇ��ƵŹƹŵ�ƩƺƏ�ƽ��ƾĭźǀƠƃ��ƇŹŵ��ƩƺºƏ��ƚƫŚŝŚƳ�ƪůřźƯ�ŌŚƤŝ�Ŷ

ƵŹƹŵ�ƽ���ƾºƀƴū�ŢŞƀƳ��ƚƫŚŝŚƳ�ƪůřźƯ�ŶƃŹ���ƵŹƹŵ�ƩƺºƏ�ƽ���ƮºŴţ�Żř�Ƃǀºě���ƵŹƹŵ�ƩƺºƏ��ƽŹřŸºĭ�ƽ�
ƮŴţ��ƽŹřŸĭ��ƵŹƹŵ�ƩƺƏ�ƽ�ƮŴţ�Żř�žě���ƹ�ƵŵŚºƯ�ƹ�źƳ�ƦǀƨƠţ�ƶŝ�ƪƯŚƧ�šřźƄů�źưƗ�ƩƺƏ��ƽŹřŸĭ

ƵŹƹŵ�ƩƺƏ�ƪƧ�ƽ�ƽŶƃŹ�C. cautella�ŚƯźų�ƭŚƣŹř�ƽƹŹƽ�ƂƿŚƯŻō�ŵŹƺƯ���Ŷºƃ�ƶŞºſŚŰƯ��żŬţ�ºƿƶ�ƽ�
Źřƹƿ�žƳŚƵŵřŵ�ŚƷƽ�ŝƶ�Ţſŵ�ƹŹ�ƵŶƯōƽ��źƷ�ºƿĨ������ľǈƯŚºƧ�ŭźºƏ�ŽŚºſřźŝ�ŚºƯźų�ƭŚºƣŹř�Żř���ƾƟŵŚºƈţ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���ç���ÎÐîå�������������������������������������������������������������������������Ô 

�ƭźºƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ƩŵŚƘŤƯŚƳ���ŹřżºƟřSPSS��ƹ�ŚƤƯƿ�ƶºƀ�ƽ�Ư�ºǀĮƳŚǀƲ��Ƴ�ŚºƷ�ºǀ����ƱƺºƯŻō�Żř�ƵŵŚƠŤºſř�Śºŝ�ż
Ŷƴģ�ƶƴƯřŵ�ƽ�Ŷƃ�ƭŚŬƳř�ƲĪƳřŵ���

��
ŚŤƳƿŦŰŝ�ƹ�Ū��
ƏƵŹƹŵ�Ʃƺ�ŢƟō�ƾŤƀƿŻ�ƞƬŤŴƯ�ƪůřźƯ�ƽ��

ŝ�ƍƺŝźƯ�ŪƿŚŤƳţ�ƶŐ�ƵŹƹŵ�ƩƺºƏ�ƽƹŹ�ƽŹŚŞƳř�ƽŚƷŚƯźų�ƞƬŤŴƯ�ƭŚƣŹř�źǀŧ�ƽ����ƞºƬŤŴƯ�ƪºůřźƯ
�ƾŤƀƿŻC. cautella��ƩƹŶū�Źŵæ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��ƵŹƹŵ�ƩƺƏ�ŪƿŚŤƳ�Ʋƿř�ŽŚſř�źŝ�ƽ��ƾƴǀƴū

�Żř�ŚƯźų�ƞƬŤŴƯ�ƭŚƣŹř�ƽƹŹîÑ�ç��Śţ�ŻƹŹæå�è��źƔƳ�Ʋƿř�Żř�ŚƯźų�ƞƬŤŴƯ�ƭŚƣŹř�ƹ�ŵƺŝ�źǀƜŤƯ�ŻƹŹ
ƾƴƘƯ�šƹŚƠţ�źĮƿŶƨƿ�Śŝ�Ƴ�ƽŹřŵŶƴŤƃřŶ��ƵŹƹŵ�ƩƺƏ�ŚƯř�ƽ��šƹŚƠţ�ƽřŹřŵ�ƞƬŤŴƯ�ƭŚƣŹř�ƽƹŹ�ƽƹŹǇ

ƾƴƘƯ�ŵƺŝ�Źřŵ��ÓÕ�ÎÏ�=�F��Ð�=�df���ÍÍÎ�ÍP < ���ƵŚţƺƧ�ƵŹƹŵ�ƩƺƏ�Ʋƿźţ�ţźţ�ƶŝ�ƽƹŹǇ�ƽǀ�ƽƹŹ�Ŝ
Ŷƃ�ƵŶƷŚƄƯ�ƽŶƷřŻ�ƹ�ƽźƿŵ�ƭŚƣŹř��ƵŹƹŵ�ƩƺƏ�Ŝƃ�ƾĭźǀƠƃ�ƽ��Ƶźºě�ƽ�����ƭŚºƣŹř�ƽƹŹ�ƮºƷ�ŹŚŞƨºƄų

ƾƴƘƯ�šƹŚƠţ�źĮƿŶƨƿ�Śŝ�ŚƯźų�ƞƬŤŴƯ�Źřŵ�Ţƃřŵ��ÏÐ�Ö�=�F��Ð�=�df���ÍÍÎ�ÍP < ������ƾºŝŹ�ƭŚºƣŹř�
����ŶºƴŤƟźĭ�Źřźºƣ�ƽŹŚºƯō�Ƶƹźĭ�Ʀƿ�Źŵ�ƾĭźǀƠƃ�ƽ�ƵŹƹŵ�ƩƺƏ�źƔƳ�Żř�ƽŶƷřŻ�ƹ�ƽźƿŵ���ƩƹŶºūæ���

�����ƵŹƹŵ�ƩƺºƏ�ƽƹŹ�ƽŹŚºŞƳř�ƽŚºƯźų�ƞºƬŤŴƯ�ƭŚºƣŹř�Żř�ƶƿŸƜţ�����ƵźºƄů�ŹƺºƸƓ�Śºţ�ƮºŴţ�ƽ�ƽ��ƪºƯŚƧ� �
C. cautella�ţ�żǀƳŐƾƴƘƯ�ƝǈŤųř�ŜūƺƯ�ƹ�Ţƃřŵ�źǀŧ�ƣŹř�Ʋǀŝ�Źřŵ��Ŷºƃ�ŚºƯźų�ƞƬŤŴƯ�ƭŚ����ƝǈŤºųř

ƾƴƘƯ��Źŵ�ŹřŵƵŹƹŵ�ƩƺƏ�ƵźƄů�ŹƺƸƓ�Śţ�ƮŴţ�ƽ�ƽ���źºƳ�šřźºƄů�Źŵ�ƮƷ�ƪƯŚƧ��ÖÓ�Ð�=�F��Ð�=�df��
�ÍÎÖ�ÍP < ��ƵŵŚƯ�šřźƄů�Źŵ�ƮƷ�ƹ��ÍÒ�Ð�=�F��Ð�=�df���ÍÑÓ�ÍP < ��Ŷƃ�ƵŶƷŚƄƯ��Źŵ��šřźƄů

ƵŚţƺƧ�ƵŵŚƯ�ƵŹƹŵ�ƩƺƏ�Ʋƿźţ�ƽ�ƵźƄů�Śţ�ƮŴţ�ƽ��Ŷƃ�ƵŶƷŚƄƯ�ƾƿŚƷƹŹǇ�Źŵ�ƪƯŚƧ���ƽźºƿŵ�ƮºƣŹ�Żř�ƶƧ
ŶƳŵƺŝ�ƵŵźƧ�ƶƿŸƜţ��ƵŚţƺƧ��ƭŚƣŹř�Żř�ƶƧ�ŵƺŝ�ƾƿŚƷƹŹǇ�ƶŝ�ƍƺŝźƯ�źƳ�šřźƄů�Źŵ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�Ʋƿźţ

�ŶƳŵƺŝ�ƵŵźƧ�ƶƿŸƜţ�ƽźƿŵ�ƹ�ƽŶƷřŻ��ƩƹŶūæ���ƵŹƹŵ�ƩƺƏ�ƲǀĮƳŚǀƯ���Śºŝ�źƋŚů�ƢǀƤŰţ�Źŵ�ƾƴǀƴū�ƽ
ƭŚŬƳř�šŚƘƫŚƐƯ�ŢƤŝŚƐƯ�ƱŚƤƤŰƯ�źƿŚſ�Ǝſƺţ�ƵŶƃ�Ţƃřŵ���
ƵŹƹŵ�ƩƺƏ�ƾƴǀƴū�ƽ řźƃ�Źŵ�ƾƿŚƯŵ�Ǝƿæ�t�çì�ƶūŹŵ�ƽ��ƾŞƀƳ�ŢŝƺƏŹ�ƹ�ŽƺǀƀƬſÒ�t�íÒ�
ƭŶƴĭ�ƽƹŹ�ŶƇŹŵ���ƥźºěÒ�è����Ţºſř�ƵŶºƃ�ƁŹřżºĭ�ŻƹŹ�(Gordon & Stewart, 1988)���ƲǀºƴĤưƷ� �

Burges & Haskins (1965)��ƾƿŚƯŵ�Ǝƿřźƃ�Źŵ�řŹ�ƵŹƹŵ�Ʋƿř�ƩƺƏèå�ƶūŹŵ�ƽ��ŢŝƺƏŹ�ƹ�ŽƺǀƀƬſ
�ƾŞƀƳíå���ƶºƳřƺū�ƹ�ƭŶºƴĭ�ŵŹō�ƍƺƬŴƯ�ƾƿřŸƛ�ƮƿĥŹ�ƹ�ŶƇŹŵ�ƽ��ºƴĭ�ƭŶè�è��ƵŹƹŵ�ƩƺºƏ�ƹ�ŻƹŹ��ƽ



Õ                                ƱřŹŚƨưƷ�ƹ�ƝƹźƘƯ��ƾĭĦƿƹ�ƽŚƷ��ƾŤƀƿŻCadra cautella (Lep.: Pyralidae)������

�řŹ�ƽƹŹǇÓ�æî�ŶƳŵźƧ�ƭǈƗř�ŻƹŹ��ƾƯ�źƔƳ�ƶŝ�������ƾƬºƇř�ƪºƯŚƗ�ƾƿřŸºƛ�ƮºƿĥŹ�ƕƺºƳ�Źŵ�šƹŚƠţ�ŶſŹ
ƵŚţƺƧ�źţ�ƵŹƹŵ�ƩƺƏ�Ʊŵƺŝ�ƽ���ƁŹƹźºě�ƽŚºƷƹŹǇ�ƶŝ�ŢŞƀƳ�ŢƟō�ƽƹŹǇ�����ƞºƬŤŴƯ�ƭŚºƣŹř�ƽƹŹ�ƶºŤƟŚƿ

ŶƃŚŝ�ŚƯźų����ƵŹƹŵ�ƩƺºƏ��ƽźºĮƿŵ�ƾſŹźŝ�Źŵ�������ƺºū�źºǀƔƳ�ƾţǇƺºƈŰƯ�ƽƹŹ�ŢºƟō�Ʋºƿř�ƽƹŹǇ�ƽ
ěŢſƺ�ƶƳřƺū��ƵŶƴƧ�ƽ�����ƵŚºţƺƧ�ƥźºě�ƝǇƺºƿ�ƹ�ƭŶºƴĭ�ŽƺŞſ��ƭŶƴĭ�����ƽƹŹ�ƵŹƹŵ�Ʋºƿř�ƩƺºƏ�Żř�źºţ

ƭřŵŚŝ�ŶƴƳŚƯ�ƾţǇƺƈŰƯ���ƶºƳřŵ��ƾºƴǀƯŻ�������Ţºſř�Ƶŵƺºŝ�ŶºŬƴƧ�ƹ�ƭřŵŚºŝ��ƺŗŚºƧŚƧ�ƽ(Nawrot, 1979)���Źŵ
ƵŹƹŵ�ƩƺƏ�źĮƿŵ�ƾƃŹřżĭ�ƁŹƹźě�ƽŚƷƹŹǇ�Źŵ�ƽƹŹǇ�ƽ �ƪƯŚƃ�ƾƗƺƴƈƯ�ƽřŸƛ�ƮƿĥŹ�ƽƹŹ�ƶŤƟŚƿ
ŪƳźŝ�ŽƺŞſ�Żř�ƾƏƺƬŴƯ��ƹ�ŹƺǀƏ�ƽřŸƛí�çî��Ţſř�ƵŶƃ�ƭǈƗř�ŻƹŹ(Jeong-Hwan et al., 2003)��

ƱŚưƷ�ƾƯ�ƵŶƷŚƄƯ�ƶƧ�ŹƺƏ�ƮƿĥŹ�ŵƺƃ�ƵŚţƺƧ�ŜūƺƯ�ŹŚŞƨƄų�ƶŝ�ŢŞƀƳ�šǈƛ�ƽƹŚů�ƾƿřŸƛ�ƽŚƷ��źţ
ƵŹƹŵ�ƩƺƏ�ƱŶƃ�ƽ�ƾƯ�ŢƟō�Ʋƿř�ƽƹŹǇ�ŶƳƺƃ��šƹŚƠţ�ƲǀưƷ�ƵŹƹŵ�ƩƺƏ�Źŵ�ŚƷ�����Śºţ�ƮºŴţ�ƾŤºƀƿŻ�ƽ

ƵźƄů�ƽ��ƪƯŚƧC. cautella�ƾƯ�ƵŶƿŵ�ƮƷ�ŵƺƃ����Żř�ƦºƄų�ƽŚƯźų�ƽƹŹ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�ƩŚŨƯ�ƽřźŝ
èÒ��ŚţÒí��Żř�ƂưƄƧ�ƽƹŹ��ŻƹŹìå��Śţæåí��Żř�ƭřŵŚŝ�żƜƯ�ƽƹŹ�ƹ�ŻƹŹèå��ŚţÒå��ƵŶƃ�ƁŹřżĭ�ŻƹŹ

��Ţſř(Cox, 1975)���ƁŹřżĭ�ŹŵGordon & Stewart (1988)�ƵŹƹŵ�ƩƺƏ�ƵźƄů�Śţ�ƮŴţ�ƽ�ƽ���ƪºƯŚƧ
�źƳ�šřźƄů�ƽřźŝ�ƥźě�ƭŶƴĭ�ƽƹŹî�èè��ƵŵŚƯ�šřźƄů�ƹç�èÑ��ŢŞƀƳ�ƶƧ�Ţſř�ƵŶƃ�ƁŹřżĭ�ŻƹŹ

Ţſř�źŤưƧ�ŚƯźų�ƽƹŹ�ƵŹƹŵ�ƲǀưƷ�ƩƺƏ�ƶŝ���ƾŞƀƳ�ŢŝƺƏŹ��ŚƯŵ�ƂƤƳ��ƾƿřŸƛ�ƮƿĥŹ�ƕƺƳ�źŝ�ƵƹǈƗ
ƵŹƹŵ�ƹ�ƵŹƹŵ�ƩƺƏ�Źŵ�ƽŹƺƳ�ƽ�Ţſř�ŹŚƨƳř�ƪŝŚƣźǀƛ�ŢƟō�ƾŤƀƿŻ�ƞƬŤŴƯ�ƪůřźƯ�ƽ��ƶŝ��ƽŹƺºƏ���ƶºƧ

Subramanyam & Hagstrum (1993)�ƮƸƯ�řŹ�ŚƯŵ�ŞƀƳ�ŢŝƺƏŹ�Ʊō�ƾě�Źŵ�ƹ�Ʋƿźţ�řŹ�ƾƿřŸƛ�ƮƿĥŹ�ƹ�ƾ
ƶŝ�ţ�ƾƬƇř�ƪƯřƺƗ�ƱřƺƴƗŐźǀŧ��ƵŹƹŵ�ƩƺºƏ�źŝ�ŹřŸĭ�����Ŝºƃ�Żř�ƶºƳƺĭ�Ƃºƃ�ƾŤºƀƿŻ�ƽ��Ƶźºě����ŢºƟō�ƽŚºƷ

�ƶƬưū�Żř�ƽŹŚŞƳř�šǇƺƈŰƯC. cautella�ƾƯ�ƾƟźƘƯ�ƧƴŶƴ���šƹŚºƠţ�Żř�ƾƄŴŝ�řŸƫ����Źŵ�ŵƺºūƺƯ�ƽŚºƷ
ƁŹřżĭ��Śŝ�ƵŶƃźƄŤƴƯ�ƽŚƷƿŶĪƿưƷ�ƹ�źĮǀƲ�ŚŤƳ�Śŝ�ŹƺƏƿ�ƤŰţ�Żř�ƪºƇŚů�Ū�ºǀ�Ƣ��źºƋŚů���ƶºŝ�ƍƺºŝźƯ

ŚƠţšƹ�ŚƷƽ�řźƃ�Źŵ�ŵƺūƺƯƿŚƯŵ�Ǝƾƿ�ŤŝƺƏŹ�ƹƾ�ĥŹ�ƹƿƮ�ŚƷƽ�řŸƛƾƿ�ŚƯŻō�ŵŹƺƯƿ�Ţºſř�Ƃ���ŚºŤƳƿ�Ū
ſŹźŝƾ�źƋŚů�ƬƯŚĩ�šřźƄů�źưƗ�ƩƺƏ�ƶĩ�ŵřŵ�ƱŚƄƳƾ��ŚºƷƹŹǇ�ƶĩƽ�Ʊō��ƹŹ�ŚºƷƽ����ƞºƬŤŴƯ�ƭŚºƣŹř

ƁŹƹźě�ŚƯźų�ƿƴƘƯ�šƹŚƠţ��ŶƳŵƺŝ�ƶŤƟŚƾ�Źřŵƽ��ŚŝƿŶĪƿŶƳŹřŶƳ�źĮ��řƿ�źƳ�šřźƄů�Źŵ�ƮƷ�ƕƺƋƺƯ�Ʋ
Ƈ�ƵŵŚƯ�šřźƄů�Źŵ�ƮƷ�ƹŵƺŝ�ơŵŚ��ŸƜţ�ŵŹƺƯ�ƮƣŹ�ƕƺƳ�ƶŝ�ƶŤƀŝ�ƵŵŚƯ�ƪƯŚĩ�šřźƄů�źưƗ�ƩƺƏƿƶ�ƽ�

�ƪƣřŶů�Żř�ƹŹǇÑÑ�æå��źŨĩřŶů�ŚţÑå�æç�řźŝ�ƹ�ŻƹŹƽ���ƪƣřŶºů�Żř�źƳ�šřźƄůÒî�Ó����źŨĩřŶºů�Śºţ
îå�í�ƜŤƯ�ŻƹŹǀǀ�ŵƺŝ�ź��ƩƹŶūæ����ƪƯŚĩ�šřźƄů�źưƗ�ƩƺƏC. cautella�ƹŹƽ�ſō�šŹŷǀśŚ���ƵŶºƃ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���ç���ÎÐîå�������������������������������������������������������������������������Ö 

ĪƠţ�ƱƹŶŝǀƀƴū�Ĩǀ�Ţî�ſř�ƵŶƃ�ƁŹřżĭ�ŻƹŹ�Ţ(Siruno & Morallo-Rejesus, 1986)�ŵżƳ�ƶĩƿ�Ĩ
ŚŤƳ�ƶŝƿƤŰţ�Żř�ƪƇŚů�ŪǀƯ�źƋŚů�Ƣƾ�ŶƃŚŝ���
��

ƮŴţ�ŹřŸĭƽ�ŹƹŹŚŝ�ƹƽ��
ƯǀĮƳŚǀě�ƱřŹƹŵ�ƩƺƏ�ƲǀƮŴţ�Żř�Ƃ�ŹřŸĭƽƮŴţ���ŹřŸĭƽ���ƮºŴţ�Żř�žºě�ƹ��ŹřŸºĭƽ��ºƴĤưƷ�ƹǀ�Ʋ

ƶŤƃřŸĭ�ƮŴţ�ŵřŶƘţ�ŚƷƹŹǇ�ƶĩ�ƵŵŚƯ�ŵźƟ�źƷ�Ǝſƺţ�ƵŶƃƽ�Ʊō�ŸƜţ�ŚƯźų�ƞƬŤŴƯ�ƭŚƣŹř�Żř�ŚƷƿĩ�ƶ�Ƶŵź
�ƩƹŶū�Źŵ�ŶƳŵƺŝç�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��ƱŚưƷ����ºƯ�ƵŶƷŚºƄƯ�ƶºĩ�ŹƺƏƾ������ƮºƣŹ�ŹŚºƸģ�źºƷ�Źŵ�ŵƺºƃ

ŚƯźųƽ�ŚƯŻō�ŵŹƺƯƿƵŹƹŵ�ƩƺƏ�Ƃ�ƽ�ěǀƮŴţ�Żř�Ƃ�ŹřŸĭƽ��Żř�źŤưĩƿŝ�ƹ�ŵƺŝ�ŻƹŹ�Ĩǀ��ŚºƯźų�ƭŚƣŹř�Ʋ
ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ŶƄƳ�ƵŶƷŚƄƯ��ŝ�ƶŝǀŵ�ƱŚƿźĮ��ƵŵŚƯ�šřźƄů�ƽ�źƷŚƓ���ŹƺºƸƓ�Żř�ŶƘŝ�ƶƬƇŚƟǈŝ�ƵŶƃ

ƵŵŚƯō�ƽ�ūƠŢ�ĭǀźƽ�ƮŴţ�ƹ�Źƿżƽ�ŶƳŵƺŝ��ƵŵŚƯ�šřźƄů�Źŵ�ƽ�Ephestia kuehniella Zell.��żǀƳưƷǀ�Ʋ
ƘƋƹǀ�Ţ�Ţſř�ƵŶƃ�ƵŶƷŚƄƯ(Forouzan, 2003)��ƮŴţ�ƱřŹƹŵ�ƩƺƏ��źŨƧřŶů�Żř�ƵŵŚƯ�šřźƄů�ƽżƿŹ
íç�î��ƪƣřŶů�Śţ�ƭŹŚǀě�ƮƣŹ�Źŵ�ŻƹŹçå�í���������šƹŚºƠţ�źºƔƳ�Ʋºƿř�Żř�ƹ�ŵƺºŝ�źºǀƜŤƯ�ƾºŝŹ�ƮºƣŹ�Źŵ�ŻƹŹ

ƾƴƘƯ��ƭŚƣŹř�Ʋǀŝ�ƽŹřŵ�ŢƃřŶƳ�ŵƺūƹ�ŚƯźų��ƩƹŶūç������Ŝºǀţźţ�ƲǀºưƷ�ƶºŝ���ƵŹƹŵ�ƩƺºƏ���Żř�ŶºƘŝ�ƽ
ƮŴţ�ƾƴƘƯ�ƝǈŤųř�źĮƿŶƨƿ�Śŝ�ŚƯźų�ƭŚƣŹř�Źŵ�ƮƷ�ƵŵŚƯ�šřźƄů�ƽŹřŸĭ����źŨƧřŶºů�Żř�ƹ�ŢºƃřŶƳ�Źřŵ
îÓ�æ��Śţ�ƽŶƷřŻ�ƮƣŹ�Źŵ�ŻƹŹèæ�æ��ŵƺºŝ�źǀƜŤƯ�ƾŝŹ�ƮƣŹ�Źŵ�ŻƹŹ��������ƮºŴţ�ƪºƧ�ŵřŶºƘţ�ƲǀĮƳŚºǀƯ�ŚºƯř

ƶŤƃřŸĭ�ƣŹř�Źŵ�ƵŵŚƯ�ŵźƟ�źƷ�Ǝſƺţ�ƵŶƃ����ƾºƴƘƯ�ƝǈŤºųř�źĮƿŶºƨƿ�Śºŝ�ŚƯźų�ƞƬŤŴƯ�ƭŚ��Ţºƃřŵ�Źřŵ�
�ÏÑ�Ô�=�F��Ð�=�df���ÍÍÑ�ÍP < ��ƮŴţ�ŵřŶƘţ�ƲƿźŤƄǀŝ�ƹ��ƶºŝ�ƶŤƃřŸĭ�����ƽŶºƷřŻ�ƭŚºƣŹř�ƽƹŹ�Ŝºǀţźţ
�çÑì�ƮŴţ��ƽźƿŵ���çèÒ�ƮŴţ���ƾŝŹ�ƹ�æîí�ƮŴţ������Ƶƹźºĭ�Ʀºƿ�Źŵ�ƮºƣŹ�ƶſ�Ʋƿř�ƹ�Ŷƃ�ƵŶƷŚƄƯ

���ŶºƴŤƟźĭ�Źřźºƣ�ƽŹŚƯō���ƩƹŶºūç�������ƺƈų�źºǀƔƳ�ƾƬƯřƺºƗ�Ţºſř�ƲºƨưƯ���ƹ�ƾƨƿĥƺºƫƺƟźƯ�šŚǀºƇ
šƹŚƠţ�ƶŤƃřŸĭ�ƮŴţ�ŵřŶƘţ�Źŵ�ŚƯźų�ƞŤŴƯ�ƭŚƣŹř�ƾƿŚǀưǀƃƺǀŝ�ƽŚƷ������źŧŒºƯ�ƵŵŚºƯ�ŵřźºƟř�Ǝºſƺţ�ƵŶƃ
ŶƴƃŚŝ����

ƍŚŞţŹř�ƲǀưƷ�Źŵ��Latifian et al. (2004)�����ƶºŝ�ƱŚŤºſŻƺų�ƽŚºƯźų�ƾƯƺŝ�ƭŚƣŹř�ƾĭŵƺƫō�šŶƃ
ƵƺǀƯ�ƭźƧ�ŚƯźų�Źřƺų��Batrachedra amydraula Meyer��řŵ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�řŹ��ƾĮŤºƀŞưƷ�ƹ�ŶƳŵ

ƾƴƘƯ������ƵƺºǀƯ�ƱŻƹ��ƶºƃƺų�ƱŻƹ��ƶºƃƺų�ŵřŶƘţ�źǀƔƳ�ƾƬƯřƺƗ�ƹ�ŢƟō�ƶŝ�ƾĭŵƺƫō�ƱřżǀƯ�Ʋǀŝ�řŹ�ƽŹřŵ
ƵƺǀƯ�ƉźƗ�ƹ�ƵƺǀƯ�ƩƺƏ��ŶƳŵźƧ�ƁŹřżĭ��ƾƟźƏ�Żř��ƶƿŸƜţ�Ŝƃ�ƽŚƷƹŹǇ�Żř�ƪƀƳ�Ŷƴģ�ƽ��Ƶźºě��ƽŚºƷ� �

��



ÎÍ                                ƱřŹŚƨưƷ�ƹ�ƝƹźƘƯ��ƾĭĦƿƹ�ƽŚƷ��ƾŤƀƿŻCadra cautella (Lep.: Pyralidae)������

��
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� źǀƔƳ�ƽŹŚŞƳřC. cautella�ƵŵŚƯ�Ʀƿ� Żř�ƽ�ƾƯ�ŜŞſ�ƆŴƄƯ�ƾƿřŸƛ�ƮƿĥŹ� Śƿ�ƾƿřŸƛ�ţ� ŵƺƃ�ũŚŤƳ� Ś
Ʊō�ƶŝ� �ŶƳŹřŸĮŝ�ƽźŤƄǀŝ�ƮŴţ� ŵřŶƘţ�ƾƿřŸƛ� ŵřƺƯ�ƱŚưƷ�ƽƹŹ� ŚƷ�ƾţŹŚŞƗ���Żř�ƾƗƺƳ�ŢƫŚů�Ʋƿř� Źŵ

ƾƯ� ŵŚŬƿř�šřźƄů� Źŵ�ƾƿřŸƛ� ƮƿĥŹ� Śŝ�ƁŻŚſ�ŵƺƃ� �ƩŚŨƯ�ƽřźŝ��ƭŚŬƳř� ƾſŹźŝ� Źŵ�ƶŝ� ƵŶƃ��ŹƺƔƴƯ
ţ� ƾŝŚƿŻŹřŐŜƃ� ƽŹƹŹŚŝ� Źŵ� ƾƿřŸƛ� ƮƿĥŹ� źǀŧ�Ƶźě�ƽŹŚŞƳř� ŢƟō� ƽŚƷ��Żř� ŢǀƘưū� ƹŵ� ƶƬưūŻř� �

C. cautella��Ɩưū�ƾƨƿ�ƽŹƹō��ƶŝ� ƢƬƘŤƯ�ƽźĮƿŵ� ƹ� ŚƨƿźƯō� ƶŝ� Ʊřźƿř� ƾţřŹŵŚƇ�ƽŚƷŚƯźų� Żř� ƵŶƃ
ƵŵŚƯ�ƽƹŹ�ƶƧ�ŚƨƿźƯō�ƽ�ƁŹƹźě�šǈƛ�ŵŹō�ƽƹŚů�ƾƗƺƴƈƯ�ƾƿřŸƛ���ƶƧ�Ŷƃ�ƆŴƄƯ��ŵƺŝ�ƶŤƟŚƿ

�ƾƳřźƿř�ŢǀƘưūC. cautella�ƵŵŚƯ�ƶŝ�ŢŞƀƳ�ŚƯźų�ƽƹŹ�ƽ��ŵřŶƘţ�šǈƛ�ŵŹō�ƽƹŚů�ƾƗƺƴƈƯ�ƾƿřŸƛ
ƾƯ�ƮŴţ�ƽźŤƄǀŝ��ŵŹřŸĭ(Mullen & Arbogast, 1977)���

ƲƿŶŝ�ƶŬǀŤƳ�Ʋǀƴģ�ƱřƺŤŝ�ŶƿŚƃ�Ŝǀţźţ����ƶŤºƃřŸĭ�ƮºŴţ�źŤºƄǀŝ�ŵřŶƘţ�ƶƧ�ŵƺưƳ�ƽźǀĭ���ƽƹŹ�ƵŶºƃ
����ƶƤŝŚºſ�ƶºŝ�ƍƺºŝźƯ�ƽŵƹŶºů�Śţ�ƽźƿŵ�ƹ�ƽŶƷřŻ�źǀƔƳ�ƾƯŚƣŹř���ŢºǀƫŚƘƟ�ƽC. cautella���ƭŚºƣŹř�ƽƹŹ

ŶƃŚŝ�ŹƺƧŸƯ��ƾƟźƏ�Żř��ƶŤƃřŸĭ�ƮŴţ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�������ƹŹ�źºƷ�Źŵ�ƵŵŚºƯ�ŵźºƟ�źºƷ�Ǝºſƺţ�ƵŶºƃ�Żř�Ż
�ƪƣřŶůèí�æè��źŨƧřŶů�Śţ�ƭŹŚǀě�ƮƣŹ�Źŵ�ƮŴţíÒ�çÒ��ŚƯźų�ƭŚƣŹř�ƹ�ŵƺŝ�źǀƜŤƯ�ƽŶƷřŻ�ƮƣŹ�Źŵ�ƮŴţ

��ƾºƴƘƯ�šƹŚºƠţ�źƔƳ�Ʋƿř�Żř��ŶƴŤºƃřŵ�Źřŵ��ÏÔ�Ó�=�F��Ð�=�df���ÍÍÑ�ÍP < ��������ƮºŴţ�ŵřŶºƘţ�ƲƿźŤºƄǀŝ
ƶŤƃřŸĭ���ƽŶºƷřŻ�ƭŚƣŹř�ƶŝ�ƢƬƘŤƯ�ŻƹŹ�źƷ�Źŵ�ƵŶƃ�íÒ�çÒ��ƮºŴţ���ƽźºƿŵ���Ñì�çè��ƮºŴţ����ƾºŝŹ�ƹ

�æç�çå�ƮŴţ��ŶƴŤƟźĭ�Źřźƣ�ƽŹŚƯō�Ƶƹźĭ�Ʀƿ�Źŵ�ƮƷ�Śŝ�ƶƧ�ŵƺŝ��ƲǀưƷ�ƹ�ƮŴţ�ƪƧ�ŵřŶƘţ��ŵřŶƘţ�ŹƺƏ
ƶŤƃřŸĭ�ƮŴţ�ƾƯ�ƵŵŚƯ�ŵźƟ�źƷ�ŌřŻř�ƶŝ�ŻƹŹ�źƷ�Źŵ�ƵŶƃ���ƶºŝ�ƵŵŚƯ�šřźƄů�ƾſźŤſŵ�źǀŧŐţ�ŢŰţ�ŶƳřƺţ

����Śºţ�ƵŵŚºƯ�šřźºƄů�Ǝſƺţ�śō�ƱŶǀƃƺƳ�ƹ�ŶƃŚŝ�śōÑÒ��������Ţºſř�źŧŒºƯ�ƮºŴţ�ŵřŶºƘţ�ƂƿřżºƟř�Źŵ
(Hagstrum & Tomblin, 1975; Ryne et al., 2004)���Ŷƴƣ�śō�Ţŝźƃ�żǀƳ�źƋŚů�ƢǀƤŰţ�Źŵæå���Źŵ

ŵƺŝ�ƶŤƟźĭ�Źřźƣ�ƵŵŚƯ�šřźƄů�ŹŚǀŤųř�����ƮºŴţ�ŵřŶºƘţ�Ţºſř�ƲƨưƯ�ƲƿřźŝŚƴŝ���ƶŤºƃřŸĭ�ƽŚºƷ����Śºţ�ƵŶºƃ
ŶƃŚŝ�ƕƺƋƺƯ�Ʋƿř�Żř�źŧŐŤƯ�ƽŵƹŶů���

��
�ŌŚƤŝ�ŶƇŹŵC. cautella��

��ƾŤºƀƿŻ�ƞƬŤŴƯ�ƪůřźƯ�ƾƫřƺŤƯ�ŌŚƤŝ�ŶƇŹŵ�ƲǀĮƳŚǀƯC. cautella�ŵ��ƩƹŶºū�Źè����ƵŶºƃ�Ƶŵřŵ�ƱŚºƄƳ
Ţſř������ƮºŴţ�ŌŚºƤŝ�ŶºƇŹŵ�ƲƿźţǇŚŝ��ŽŚſř�Ʋƿř�źŝ�îç����ºŝƶ���ƾºƴƘƯ�ŹƺºƏ�ƽŹřŵ���ÏÏ�Ð�=�F��Ð�=�df��

�ÍÐÑ�ÍP < ��ƍƺŝźƯ�ƮŴţ�ƶŝ�ƵŵŚƯ�šřźƄů�Żř�ƪƇŚů�ƽŚƷ�ƹŹǇ�ƶƧ�Ţſř�ƽř�Ʊō�ƽŚƷ����ƽŚºƯźų�Żř�ŚºƷ



ÎÏ                                ƱřŹŚƨưƷ�ƹ�ƝƹźƘƯ��ƾĭĦƿƹ�ƽŚƷ��ƾŤƀƿŻCadra cautella (Lep.: Pyralidae)������

ŶƳŵƺŝ�ƵŵźƧ�ƶƿŸƜţ�ƽŶƷřŻ�ƮƣŹ���Ư�ƭŚºƣŹř�Żř�ƶƧ�ƾƿŚƷƹŹǇ�ƾƫřƺŤƯ�ŌŚƤŝ�ŶƇŹŵ����ƶºƿŸƜţ�ŚºƯźų�ƞºƬŤŴ
ƾƴƘƯ�šƹŚƠţ�źĮƿŶƨƿ�Śŝ�ƮƷ�ŶƳŵƺŝ�ƵŵźƧ�Ţƃřŵ�Źřŵ��ÑÐ�Ð�=�F��Ð�=�df���ÍÐÍ�ÍP < �ƶŝ���ƽƺŰƳ�ƶƧ�
�ƽŶƷřŻ�ƭŚƣŹř�ƽƹŹ�ŌŚƤŝ�ŶƇŹŵ�ƲƿźţǇŚŝ�íî�íÒ����ƽźƿŵ�ƹ�îæ�íè���Ŷƃ�ƵŶƷŚƄƯ��ƶƬůźƯ�Źŵ��ƽ

ƾƴƘƯ�šƹŚƠţ��ƾĭźǀƠƃ�ƵŶƷŚƄƯ�ŚƯźų�ƞƬŤŴƯ�ƭŚƣŹř�Ʋǀŝ�ƾƫřƺŤƯ�ŌŚƤŝ�ŶƇŹŵ�Źŵ�ƽŹřŵ�ŶƄƳ����Ʋǀºŝ�Żř
ƶƬůźƯ�ƶſ�ƶƬůźƯ�ƶŝ�ƍƺŝźƯ�ŌŚƤŝ�ŶƇŹŵ�ƲƿźţǇŚŝ�ƵźǀƠƃ�ƹ�ƹŹǇ��ƮŴţ�ƾŤƀƿŻ�ƽ�ƽ��ŶƘŝ�ƹ�ƾĭźǀƠƃ
ƶŝ�Ʊō�Żř�ƶƬůźƯ�ƶŝ�ƍƺŝźƯ�Ŝǀţźţ�ŵƺŝ�ƽƹŹǇ�ƹ�ƮŴţ�ƽ��Arbogast (1981)���ƾºƘǀŞƏ�šŚƠƬţ�ƱřżǀƯ�żǀƳ
ƶƬůźƯ�ƵźǀƠƃ�ƾŤƀƿŻ�ƽ��ƽC. cautella��ŵƹŶů�řŹæ���ƹ�Ţſř�ƵŵźƧ�ƁŹřżĭBurges & Haskin (1965)�

ƵŶǀſŹ�ƶŬǀŤƳ�Ʋƿř�ƶŝ�ŵƺų�šŚƘƫŚƐƯ�Źŵ�ƮƷ������ƶºƬůźƯ�ƶºſ�Ʋǀºŝ�Źŵ�ƶºƧ�ŶºƳř���ƾŤºƀƿŻ�ƽC. cautella��
ƶƬůźƯ�ƶŝ�ƍƺŝźƯ�šŚƠƬţ�ƲƿźŤƄǀŝ�������Żř�ƪºƇŚů�ŪƿŚºŤƳ�Śºŝ�źºƋŚů�ƢºǀƤŰţ�ŪƿŚŤƳ�ƶƧ�Ţſř�ƽƹŹǇ�ƽ

ŵŹřŵ�ŢƤŝŚƐƯ�ơƺƟ�ƢǀƤŰţ���
��
�ƩƹŶūè���ƲǀĮƳŚǀƯ(± SE)��ŶƇŹŵ�ƽŶºƃŹ�ƞƬŤŴƯ�ƪůřźƯ�ƾƫřƺŤƯ�ŌŚƤŝ�C. cautella���ŹŚºƸģ�ƽƹŹ

ŚƯźų�ƮƣŹ���
Table 3. The mean (± SE) successive percentage survival of development stages of C. 

cautella on four date varieties. 
 

Pupae Larvae Egg Date Varieties 
100 ± 0.00 ns 83.91 ± 4.38 a 74.17 ± 5.14 b Deyri 

95.00 ± 5.00 ns 75.62 ± 6.75 ab 82.86 ± 4.73 ab Piarom 
90.83 ± 5.14 ns 65.19 ± 4.11 b 75.79 ± 5.04 b Rabbi 
95.17 ± 2.85 ns 85.89 ± 4.66 a 92.66 ± 3.92 a Zahedi 

95.25 ± 1.87 77.65 ± 4.71 81.37 ± 4.21 Mean 
Means with same letter(s) in each column are not significantly different at P > 0.05. 
ns = non-significant.��
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