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Abstract 

The sunn pest, Eurygaster integriceps Puton, is the most important pest of wheat and barley in most 
wheat producing regions of Iran, including Lorestan province. The pest overwinters under bushes in 
mountains and returns to wheat fields in the next spring. Study of spatial distribution of overwintered 
sunn pest (OSP) in rainfed wheat fields using two quadrate sizes (50 × 50 cm2 = 0.25 m2 and 70.71 × 
70.71 cm2 = 0.5 m2) and their conformity with negative binomial distribution, showed a dispersion pattern 
of aggregation. In this study, a sequential sampling plan (Wald�s method) was presented by use of 1.5 
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OSP/m2 as an action threshold and 1.05 OSP/m2 as the safety level, and estimating the common K (Kc) for 
the both sizes of quadrates in 2004 and 2005. Two sizes of quadrates were used as sample units to 
estimate densities and dispersion patterns of the pest populations. The decision lines, y = 0.32x ± 7.62 and 
y = 0.63x ± 7.44 were calculated for 0.25 and 0.5 m2 quadrates, respectively. The operating characteristic 
(OC) and average sample number (ASN) curves indicated that low numbers of samples are required for 
control decision making when the population densities are either low (less than 0.22 and 0.44 OSP/q for 
small and large quadrates, respectively) or high (more than 0.45 and 0.89 OSP/q for small and large 
quadrates, respectively). However, the number of samples required will be high when the population 
density is nearly medium and at the point of inflection of OC curve (0.32 and 0.63 OSP/q for small and 
large quadrates, respectively). 
Keywords: Eurygaster integriceps, overwintered adult, quadrate, rainfed wheat, Wald�s sequential 
sampling plan 
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ƶƯŶƤƯ�

ƭŶƴĭ�Ʋſ��Eurygaster integriceps Puton ��ƾºƯ�Ʊřźƿř�Źŵ�ƺū�ƹ�ƭŶƴĭ�ŢƟō�ƲƿźŤưƸƯ���ŶºƃŚŝ��
ƁƹŹ�ƹ�ŢƟō�Ʋƿř�šŹŚƀų�Ƃǀě�ƹ�ƩźŤƴƧ�ƽŚƷ��Ʊřźƿř�Źŵ�řŹ�ƽŵŶƘŤƯ�šŚƤǀƤŰţ�ƶƫŚſ�ƶưƷ��Ʊō�ƾƷŚĭō

������Ţſř�Ƶŵřŵ�ƅŚƈŤųř�ŵƺų�ƶŝ�ŚǀƳŵ�ƹ���ŻŹŚŞƯ�ŮƐſ��Ƶ��ƽ����ƩŚºſ�Źŵ�ơƺºƟ�ŢƟō�Śŝ�ƾƿŚǀưǀƃ�����źºǀųř�ƽŚºƷ
�řżƟ�ŶƳƹŹƵŶƴƿ������������Żř�ŮƐºſ�Ʋºƿř�ƶƧ�ƽŹƺƏ�ƶŝ�ƶŤƃřŵ�ƽřÔÒÍÍÍ������ƩŚºſ�Źŵ�ŹŚºŤƨƷ�ÎÐÒÒ�ƶºŝ���Żř�Ƃǀºŝ�

ÎÔÍÍÍÍÍ�����ƩŚſ�Źŵ�ŹŚŤƨƷ�ÎÐÕÐ�ŶǀſŹ����ƩŚſ�Źŵ�ŚƯř������ƽŚºƷæèíÑ��ƹ�æèíÒ����ŢºƟŚƿ�ƂƷŚºƧ�ľřŵŶºŬƯ�
(Hirbod, 2001 & Anonymous, 2007)��ƱŚŤſř�Żř�ƾƨƿ�ƱŚŤſźƫ�Ʋſ�ƽŚƷ���ƾºƯ�ŹƺºƄƧ�żǀų��ŶºƃŚŝ���Źŵ

���ŵƹŶů�ƶƳǇŚſ�źƋŚů�ƩŚů�ÑÍÍÍÍ�żƷ�����������������Żř�Ƃǀºŝ�ƹ�ƱŚŤºſř�Ʋºƿř�ƺū�ƹ�ƭŶƴĭ�ƕŹřżƯ�Żř�ŹŚŤƨƷ�ŹřÐÍ�
����ƾƯ�ƾƃŚĜưſ�ŢƟō�Ʋƿř�ƶǀƬƗ�ŵźūƹźŝ�ƱŚŤſźƸƃ�ƭŶƴĭ�İƋřŹř�Żř�ŶƇŹŵ�ŵƺƃ�����ƩŚºſ�Źŵ�ƶºƨƿŹƺƏ�ƶŝ

ƾƗřŹŻ�ÕÑ�Õè���ŵƹŶů�ÎÍÍÍÍ��������ƵŶºƃ�ƾºƃŚĜưſ�ƱŚŤºſźƸƃ�Ʋºƿř�ƭŶºƴĭ�ƾºƋřŹř�Żř�ŹŚºŤƨƷ���Ţºſř�
(Anonymous, 2005)��Ƙſƺţ�ƹ�ƖţřźƯ�ŜƿźŴţƶ�ƽƮƿŵ��ŝ�ŚƷŹřŻ�ƶƿƹ�ƮºƸƯ�Żř�ŹƺƄƧ�śźƛ�Źŵ�ƵĦ���Ʋƿźºţ

Ţſř�Ƶŵƺŝ�ƭŶƴĭ�Ʋſ�ƱŚǀƜƏ�ƹ�ŹŚƄŤƳř�ƢƏŚƴƯ�ƁźŤƀĭ�ƪƿǇŵ�(Radjabi, 1993)���Źŵ�ƪºǀƫŵ�ƲǀưƷ�ƶŝ�
�ƩŚſ�ƩƺƏ����ƶŤƃŸĭ�ƽŚƷÒÍ�ÑÍ���ŻŹŚŞƯ�ƮƸſ�ŶƇŹŵƵ��ƽ��������������Ʈºƿŵ�ƾºƋřŹř�Źŵ�ƭŶºƴĭ�Ʋºſ�Śºŝ�ƾƿŚǀưǀºƃ�

ƱŚŤſř��Ţſř�ƶŤƟźĭ�šŹƺƇ�ŹƺƄƧ�ƾŝźƛ�ƽŚƷ(Baghdadchi, 1992)��
ŜſŚƴƯ�����Źřżŝř�Ʋƿźţ��ƵŻŹŚŞƯ��šŚƟō�ŢƿźƿŶƯ��ƽ��ƶƳŚŤſō�ƹ�ŮƐſ�ŽŚſř�źŝ�ŢƟō�Śŝ�ƾƫƺƇř��ƽ�ƱŚƿŻ�
�ƾƯ�ƽŵŚƈŤƣř��ŶƃŚŝ������������ŹƺºƏ�ƶºŝ�ƵŚƄƳŚƯźƧ�ƱŚŤſř�Ʈƿŵ�ƭŶƴĭ�ƾƋřŹř�Źŵ�ŹŵŚƯ�Ʋſ�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ

�ƎſƺŤƯÒ�Î�ƁŹřżĭ�ƖŝźƯźŤƯ�Źŵ�ŹŵŚƯ�Ʋſ�ŵŶƗ��Ţſř�ƵŶƃ(Bahrami et al.,2002)���ƖƯŚū�ŭźƏ�Źŵ
��Ʋſ�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ��ƭŶƴĭ�Ʋſ�����ƎºſƺŤƯ�ŹƺºƏ�ƶºŝ�ŹƺºƄƧ�Ʈƿŵ�ƕŹřżƯ�Źŵ�ŹŵŚƯÕ�Î��Źŵ�ŵŶºƗ�

Ţſř�ƵŶƿŵźĭ�ŵŹƹōźŝ�ƖŝźƯźŤƯ�(Anonymous, 1998)��Noori et al. (2002)�ºſ���ƽŵŚºƈŤƣř�ƱŚºƿŻ�ŮƐ�
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���Ǝƿřźººƃ�Źŵ�řŹ�ŹŵŚººƯ�Ʋººſ�ƾººŝō��Ʋƿƹżººƣ�ÔŚººţ��Õ���ƖººŝźƯźŤƯ�Źŵ�ŵŶººƗ��ƶŞººſŚŰƯ�ŶººƳŵƺưƳ���
Bahrami et al. (2002)��Żř�ƪƤƳ�ƶŝTansky (1977)��ƹPopov et al. (1981)�����ƽŵŚºƈŤƣř�ƱŚºƿŻ�ŮƐſ

řŹ�ŹŵŚƯ�ƲſŜǀţźţ�ƶŝ��Ï��ƹÒ��ƖŝźƯźŤƯ�Źŵ�ŵŶƗźƧŷ��ŶºƳŵźƧ��Mardukhi & Haydari (1992)��ŮƐºſ�
���ƲǀĮƳŚǀƯ�ŹƺƏ�ƶŝ��ƱŚŤſŵźƧ�ƱŚŤſř�Ǝƿřźƃ�Źŵ�řŹ�ŹŵŚƯ�Ʋſ�ƽŵŚƈŤƣř�ƱŚƿŻ��ÕÏ�Í���ƖºŝźƯźŤƯ�Źŵ�ŵŶºƗ�

ŶƳŵźƧ�ŵŹƹōźŝ��
���������Ư�ƱřƺƴƗ�ƶŝ�ƾƿŚǀưǀƃ�ƭƺưſ�Żř�ƵŵŚƠŤſř�źƋŚů�ƩŚů�ŹŵŒţźŧ����Źŵ�ƭŶºƴĭ�Ʋºſ�ƩźŤƴƧ�ƁƹŹ�Ʋƿź

����Ʋſ�ƽŚƷŹƺƄƧ�źĮƿŵ�ƹ�Ʊřźƿř����ŵŹřŵ�ŢǀƯƺưƗ�ŚǀƳŵ�żǀų���Ʈǀưƈţ�ƽřźŝ������šŹƹźºƋ�ƅƺƈų�Źŵ�ƽźǀĭ
�����������ƶƳƺưƳ�ƁƹŹ�ƹ�ƭŶƴĭ�Ʋſ�ŢǀƘưū�ƮƧřźţ�ƲǀǀƘţ��ƾƃŚĜưſ�šŹƹźƋ�ƭŶƗ�Śƿ���ƽŵŚƿŻ�ŢǀưƷř�ƽŹřŵźŝ

ŵŹřŵ���������ƶƳƺưƳ�ƁƹŹ�Ʀƿ�ƶŝ�ƾŝŚǀŤſŵ��šŚƟō�ŢƿźƿŶƯ�ƩƺƇř�ŽŚſř�źŝ�ƲƿřźŝŚƴŝ��ľŚŤŞºƀƳ�ƽŹřŵźŝ���Ƣºǀƣŵ�
������������Ţſř�ƽŹƹźƋ�ŹŚǀƀŝ�ƭŶƴĭ�Ʋſ�ŢǀƘưū�ƲǀưŴţ�ŢƸū�ƵŵŚſ�ƹ�řźūř�ƪŝŚƣ��ƽŵŚƈŤƣř��ƶƳƺưƳ���ƽźǀĭ

ƶƫŚŞƳŵ�����ƁƹŹ�Żř�ƾƨƿ�ƽř�������ƾƯ�šŚƟō�ŢǀƘưū�ƲǀưŴţ�Źŵ�ƮƸƯ�ƽŚƷ����������ŵřŶºƘţ��ƾĭŵŚºſ�ƲưºƋ�ƶºƧ�ŶƃŚŝ
����řŹ�ƭŻǇ�ƶƳƺưƳÐÒ�Śţ�ÒÍ���ƾƯ�ƂƷŚƧ�ŶƇŹŵ��������ƾºƯ�ƶǀºƇƺţ�ƪºŝŚƣ�żºǀƳ�ƽŵŚºƈŤƣř�źºƔƳ�Żř�ƹ�ŶƷŵ��ŶºƃŚŝ�

(Fowler & Lynch, 1987; Binns, 1994)��Ʊřźƿř�Źŵ��ƶƳƺưƳ�ƁƹŹ�ƶƫŚŞƳŵ�ƽŹřŵźŝ�Źƺţ�Żř�ƵŵŚƠŤſř�Śŝ�ƽř�
ƵźƄů�įźǀĭ�Ǝſƺţ�Moin Namini et al. (2000)�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ��Ţºſř�ƶŤƟźĭ����šǇŵŚºƘƯ�ŚºƸƳō�

�Ʈǀưƈţ�ƍƺƐų�����������Żř�źŤưƧ�ŵźƨƬưƗ�Śŝ�ƕŹřżƯ�Źŵ�řŹ�ŹŵŚƯ�Ʋſ�ƽźǀĭÐ�ŹŚŤƨƷ�Źŵ�Ʋţ�Ð�Ô�±�nÔ�Î�� y�
ŶƳŵźƧ�ƲǀǀƘţ��Abdollahi (2004)Ư�ƱŚǀŝ�ƾ�ƾţŹƺƇ�Źŵ��ŶƴƧ�ƶƳƺưƳ�Ŷůřƹ�ƶƧ��ƽźǀĭÎÍ��ƱŵŻ�Źƺºţ�ŹŚŝ�

�����Ʈǀưƈţ�ƍƺƐų�šǇŵŚƘƯ��ŵƺƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƶƳƺưƳ�ŭźƏ�Źŵ�ƽźǀĭ�ƶƫŚŞƳŵ�ƽźǀĭ��ŹŵŚºƯ�Ʋſ�ƽřźŝ�ƽř�
ÒÖ�Ö�±�nÑÑ�Î� �y�ŵƺººŝ�ŶººƴƷřƺų��Parker et al. (2002)Ʋººſ�ŢººǀƘưū�ƲǀººưŴţ�ƽřźººŝ���ŹŵŚººƯ�

E. integriceps�Ƨ�ŢųŹŵ�ƽƹŹũŚ��Pinus brutia Tenore���ƱŚŤƀƯŻ�ƪƯŚƧ�šřźƄů�ƱŚŝżǀƯ��ƱřŹŸºĭ��
������ƶƿŹƺſ�ƾƫŚưƃ�ƢƏŚƴƯ�ŹŵƩŶƯ���ƶƳƺưƳ�ƽŚƷ���ƶƫŚŞƳŵ�ƽźǀĭ������ƵŵƺưƳ�ƶŗřŹř�ƹ�ƾůřźƏ�řŹ�ƽř�ŶƳř���ƍƺƐų�ŚƸƳō

Ʈǀưƈţ��Ƶŵřŵ�ƶŗřŹř�ƪƯŚƧ�šřźƄů�ƽřźŝ�řŹ�ƽźǀĭ��ƾƯ�ƱŚǀŝ�ƹ��ŢųŹŵ�źƷ�Żř�ƶƳƺưƳ�Ʀƿ�ƲŤƟźĭ�ƶƧ�ŶƴƴƧ
������ƱŚŤųŹŵ�ŵřŶƘţ�ƂƿřżƟř�ƹƶŬǀŤƳ��ƽ���������ƶºŝ�ŢºųŹŵ�Ʀºƿ�Żř�ƶƳƺưƳ�Ŷƴģ�ƲŤƟźĭ�Śŝ�ƶƀƿŚƤƯ�Źŵ�řŹ�ƽźŤƸŝ�

Ţƃřŵ�ŶƷřƺų�ƩŚŞƳŵ��
������������Ƶŵƺºƫō�ŹŚǀƀŝ�ƢƏŚƴƯ�Źŵ�ƶƧ�Ţſř�ƽŶů�ƶŝ�Ʈƿŵ�ƭŶƴĭ�ƶŝ�ŢƟō�Ʋƿř�šŹŚƀų�ƱŚŤſźƫ�ƱŚŤſř�Źŵ

�����Żř�ƱŚƴƿźŤƃř�ƂŴŝ�Ɩŝřƺţ�ƽŚƷŚŤſƹŹ�ŶƴƳŚƯ���������ƭŶºƴĭ�ŢºƄƧ�ƶŝ�ƾƬƿŚưţ�ƱřŻŹƹŚƄƧ��ŵźūƹźŝ�ƱŚŤſźƸƃ



ÑÓ                                             ��ƾƴƀǀŰƯƱřŹŚƨưƷ�ƹ�ƶƳƺưƳ��ƶƫŚŞƳŵ�ƽźǀĭ��ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƽř����

�ŶƳŹřŶƳ�Ʈƿŵ���ƢƏŚƴƯ�Źŵ�����ƶưƷ�ƭŶƴĭ�Ʋſ�ŢǀƘưū�Ʊƺģ�ơƺƟ��ƶƳŚŤſō�Żř�źţǇŚŝ�ƶƫŚſ�ƽ���ƽŵŚºƈŤƣř�ƱŚºƿŻ�
Ţſř��Ƃǀě�ƶŝ�įŻŚǀƳ�ƲƿřźŝŚƴŝ��Ʋſ�ƾƷŚĭō����ŵŹřŶºƳ�ŵƺºūƹ�ƭŶƴĭ�������ƶºƧ�ƱŚŤºſźƸƃ�Żř�ƾƤƏŚºƴƯ�Źŵ�ŚºƯř

���ƩŚſ�Źŵ�Ʋſ�ŢǀƘưū����ƾƯ�źǀƜŤƯ�ƞƬŤŴƯ�ƽŚƷ������ƶƳŚŤſō�ƶŝ�ƾƷŚĭ�ƹ�ŶƃŚŝ��ƽ���ƾưƳ�ƽŵŚƈŤƣř�ƱŚƿŻ�����ŶºſŹ
ƶƬŘƀƯ�ƽƂǀě��ě�ŢǀưƷř�ŢƟō�ƾƷŚĭōƾƯ�řŶǀ�ŶƴƧ��

���ƢǀƤŰţ�Ʋƿř�Żř�ƝŶƷ��ƶŗřŹř���ƽ�ƩŶƯ��ƶƳƺưƳ�ƽŚƷ�ƶƫŚŞƳŵ�ƽźǀĭ����Źŵ�ŹŵŚºƯ�Ʋºſ�ŢǀƘưū�Śţ�Ţſř�ƽř
������������Ƃǀě�Źŵ�ƹ�ŵƺƃ�ƵŵŻ�ƲǀưŴţ�ǇŚŝ�Ţƣŵ�Śŝ�ƹ�İĭŵŚſ�ƶŝ�Ʈƿŵ�ƭŶƴĭ�İƋřŹř��ƹ�įŶǀƬĩ�ŢƟō�Ʋƿř�İƷŚĭō

ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ħŚƳźƐų��
�

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�
���ƶƳƺưƳ�ƩŚſ�ƹŵ�İƏ���įŹřŵźŝ�ƩŚſ�ƽŚƷ�ÕÑ�Õè���ƶūƺū�ƽŚƷŚŤſƹŹ�����ŚưŞƃ��ŹŶǀůƵ�ŹŚƸģ������Ƶźºŝ

ŶŗŚƣ��ƾŞƳ��źƷŚƏ���ŵŚŝōƾƫŵ���ƹ�ŵŚŝōŹŚƴƿŵ��ŵŚŝō�ƶƃƺĭ�ƲƀŰƯ�řƲŝ�ƾƬƗ����Śºŝ�ŵźºūƹźŝ�ƱŚŤſźƸƃ�Ɩŝřƺţ�Żř�
ƶƤŝŚſ��ƽ������ƶºƗŹżƯ�ƹŵ�ƪƣřŶºů�ŚŤſƹŹ�źƷ�Źŵ�ƹ��ƭŶƴĭ�Ʋſ�ƶŝ�ƾĭŵƺƫō��ƽ���Ʈºƿŵ�ƭŶºƴĭ�ŜºſŚƴƯ����ƮºƣŹ�

���śŚŴŤƳř�ƽŹřŵźſƃŶ��������Żř�ƕŚºƠţŹř�źƔƳ�Żř�ơƺƟ�ƽŚƷŚŤſƹŹ��ŚºƿŹŵ�ŮƐºſ���Żř�ÎÑÖÍ��Źŵ�źºŤƯ���ƶºƃƺĭ�
ƲƀŰƯ�řƲŝ�ƾƬƗ��Śţ��ÎÖÖÍ����Źŵ�źŤƯ�ƶūƺū��ŹŶǀů��ŶƳŵƺŝ�źǀƜŤƯ����������ƢƏŚºƴƯ�Źŵ�ƶƳǇŚºſ�ƾĭŶƳŹŚŝ�ƎſƺŤƯ

����ƲǀĮƳŚǀƯ�ŹƺƏ�ƶŝ�żǀƳ�ơƺƟ�ÑÒÍ�ƾƬǀƯ����źŤƯŵƺŝ������������������ŹŵŚºƯ�Ʋºſ�ƁżºƿŹ�ƱŚºƯŻ�Ƣºǀƣŵ�ƲǀºǀƘţ�ŹƺºƔƴƯ�ƶŝ
ƶƳƺưƳ�������ŶƴƠſř�źųřƹř�Żř�ƽźǀĭ����Ʋſ�ƁżƿŹ�Żř�ƪŞƣ��������Ź�ƕƹźºƃ�Żř�žě�ƹ�ŻŚƛō�������ƶºƗŹżƯ�źºƷ�Żř��Ɓżºƿ
ƪƣřŶů�Ï���Śţ�Ð���ƶƳƺưƳ�ŹŚŝ�Ʀƿ�ŻƹŹ��Ŷƃ�ƭŚŬƳř�ƽźǀĭ��ƶƳƺưƳ�ƭŚŬƳř�ƽřźŝ���ƾŝƺºģ�ƖŝźƯ�ŹŵŚƧ�ƹŵ��ƽźǀĭ

ÏÒ�Í���ƹ�Ò�Í���ƖŝźƯźŤƯ���ŵŹƺƯ��ƵŵŚƠŤſř�ŢƟźĭ�Źřźƣ��ƶƬůźƯ�źƷ�Źŵ�ƽƶƳƺưƳ����ƽźǀĭŚŝ��ŢƧźů�īřżĮƿŻ
�ƶƗŹżƯ�Źŵ����ŵřŶƘţ�ÕÍ����ƽŻřŶƳřŹŵŚƧ�ŹŚŝ��ƾƯ�ƭŚŬƳř��ŢƟźĭ�����ƶƳƺưƳ�źƷ�Źŵ�žĜſ��ŶƘţ����ƪºƯŚƧ�šřźƄů�ŵř

�ŢƃřŵŵŚƿ�ƹ�ƁŹŚưƃ�ƵŵŚƯ�ƹ�źƳ�ƦǀƨƠţ�ƶŝƾƯ�Ŷƿŵźĭ��
�

Ʈƿŵ�ƭŶƴĭ�ƕŹřżƯ�Źŵ�ŹŵŚƯ�Ʋſ�ƾƿŚƌƟ�ƖƿŻƺţ�ƲǀǀƘţ�
���������ƶºŝ�ŚºƷŹŵŚƧ�Żř�Ʀƿ�źƷ�ƽřźŝ��Ʈƿŵ�ƭŶƴĭ�ƕŹřżƯ�Źŵ�ŹŵŚƯ�Ʋſ�ƂƴƧřźě�ƽƺĮƫř�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ

�ƱƺƯŻō�ŽŚſř�źŝ�ƹ�ƶƳŚĭřŶū�šŹƺƇx2Ƶŵřŵ�ơŚŞƐƳř�ƹ��Śŝ�ŚƷ ��ƖºƿŻƺţ�ºƘưŬţ�ƾ(negative binomial)�
Ŷƃ�ƪưƗ�(Young & Young, 1998)��



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���ç���ÎÐÕë�������������������������������������������������������������������������ÑÔ 

xs

x
k




2

2

)1())(
1

()( 



 nP

Kn

nK
nP


  

�ƶƐŝřŹ�Źŵ��ƽ��ơƺºƟ���n����������ƶºƳƺưƳ�Ŷºůřƹ�Źŵ�ƵźºƄů�ŵřŶºƘţ���ŹŵŚºƧ����ƹ�ŢºſřP(n)���Ʊō�ƕƺºƣƹ�ƩŚºưŤůř�
ƾƯ�ŶƃŚŝ�ì ��ƹ�ŹŵŚƧ�Ŷůřƹ�Źŵ�ŹŵŚƯ�Ʋſ�ƮƧřźţ�ƲǀĮƳŚǀƯK���ƾºƯ�ƖºưŬţ�ƆųŚºƃ������źºƷ�Źŵ�ƶºƧ�ŶºƃŚŝ

ƶƬůźƯ�ƽƶƳƺưƳ��ƶƐŝřŹ�Żř�ƽźǀĭ�ƽ�����������������Ŷƃ�ƶŞſŚŰƯ��Źŵ��Ʋƿř�ºƐŝřŹ�ƶ xƹ�2s���Ŝºǀţźţ�ƶºŝ�
�ƾƯ�ƶƳƺưƳ�žƳŚƿŹřƹ�ƹ�ƲǀĮƳŚǀƯ�ŶƴƃŚŝ��ƱŚƿŚě�Źŵ��P(n)ŹřŶƤƯ�Śƿ��x2����ŹřŶºƤƯ�Śºŝ�ƹ�ƶŞſŚŰƯ�ŹŚƔŤƳř�ƪŝŚƣ�

x2���ƽŵřŻō�ƶºūŹŵ�Śŝ�ƩƹŶūèn = ��������ƶºƬůźƯ�źºƷ�ƽřźºŝ�ŹŵŚºƯ�Ʋºſ�ƂƴƧřźºě�ƽƺºĮƫř�ƹ�ƶºƀƿŚƤƯ��ƽ�
ƶƳƺưƳ�ĭŶƃ�ƆŴƄƯ�ƽźǀ��

�
ƶƳƺưƳ�ƩŶƯ�ƾůřźƏ�ƶƫŚŞƳŵ�ƽźǀĭ�ƽř�

��ƆŴƄƯ�Żř�žě���������������ƶºŝ�ƩŶºƯ�Ʋºƿř�ƾºůřźƏ�ŢƸū�ŻŚǀƳ�ŵŹƺƯ�ƪƯřƺƗ��ŢƟō�ƾƿŚƌƟ�ƖƿŻƺţ�ƱŶƃ
Ŷƿŵźĭ�ƶŞſŚŰƯ�źƿŻ�ŭźƃ��

��ƶƳŚŤſō���ƽ�������ŢºǀƘưū�ƾƿǇŚŝ�ŮƐſ�Śƿ�ƽŵŚƈŤƣř�ƱŚƿŻ��(m1)����ŹŵŚºƯ�Ʋºſ���������ƂƿŚºƯŻō�ƢºǀƤŰţ�Ʋºƿř�Źŵ
ƶººƳŚĭřŶū�ƶŞººſŚŰƯ�ŢººƸū�ƽř�ƽ�ººƄƳ�ƭŚººŬƳř�ƶººƈŴƄƯ�Ʋººƿř��šŚººƘƫŚƐƯ�ŪƿŚººŤƳ�ƢººǀƠƬţ�Żř�ƹ�Ŷ�

Bahrami et al. (2002)�ƹ�Anonymous (1998)Ŷƿŵźĭ�ƵŵŚƠŤſř����ƱŚƿŻ�ŮƐſ�źǀųř�ƁŹřżĭ�ƹŵ�Źŵ
������Ŝǀţźţ�ƶŝ�ŹŵŚƯ�Ʋſ�ƽŵŚƈŤƣřÒ�Î���ƹ�Õ�Î����������Ţºſř�ƵŶºƃ�ƁŹřżºĭ�ƖºŝźƯźŤƯ�Źŵ�ŵŶƗ����ƢºǀƤŰţ�Źŵ�

źƋŚů�����ƶƴƿżƷ�źǀǀƜţ�ƶŝ�ƶūƺţ�Śŝ����������ŹřŶƤƯ��ƭŶƴĭ�Ţưǀƣ�ƹ�ƩźŤƴĩ�įŚƷEIL�����ƵŶƃ�ŻƹŹ�ƶŝ���ŢƿŚƸƳ�Źŵ�ƹ
��ŵŶƗÒ�æ��ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�šŚŞſŚŰƯ�ƭŚŬƳř�įřźŝ����ƶƳŚŤºſō�ƲǀƴĤưƷ�ƽ���ƽŵŚºƈŤƣř�ƱŚºƿŻ�

������ƶƳƺưƳ�ƩŶƯ�İůřźƏ�įřźŝ�ƶĩ�ŹŵŚƯ�Ʋſ��ƶƫŚŞƳŵ�įźǀĭ����İƯ�ŻŚǀƳ�ŵŹƺƯ�įř�������ƱŚºƿŻ�ŮƐºſ�ƱŚºưƷ��ŶºƃŚŝ
�įŵŚƈŤƣř�Ò�ÎƖŝźƯźŤƯ�Źŵ�ŵŶƗ���Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ��

���������ŢǀƘưū�ƾƴǀƿŚě�ŮƐſ�Śƿ�ƱŚƴǀưƏř�ŮƐſ�(m0)��ŹŵŚƯ�Ʋſ������ƾŝ�ŮƐſ�Śƿ�Ʋưƿř�ŮƐſ����ŢºǀƘưū�źƐų
ŢƟō��ƾƯ�ơǈƏř�ŢƟō�Żř�ƾưƧřźţ�ƶŝ��ƲǀƿŚě�ƶƧ�ŵŵźĭ�ƶƳŚŤſō�Żř�źţ�ƽ�ƽŵŚƈŤƣř�ƱŚƿŻ��ŢſřƽŹƺƏ�ƶŝ��

�����ƲǀƿŚě�ƹ�ŮƐſ�Ʋƿř�Źŵ�ƶƧ����������ŢºƀǀƳ�ƵŻŹŚºŞƯ�ƶºŝ�ƽŻŚǀƳ�ƹ�Ƶŵƺŝ�ƪưŰţ�ƪŝŚƣ�ŢƟō�šŹŚƀų��Ʊō�Żř�źţ
(Pedigo & Zeiss, 1996)��Ʈǀưƈţ�Ǝų��Ʋưƿř�ŮƐſ�ƲǀƿŚě�ƽźǀĭƶƳƺưƳ�ŹřŵƺưƳ���ƶºƫŚŞƳŵ�ƽźǀĭ��řŹ�ƽř

�ƾƯ�ƪǀƨƄţ��ŶƷŵ��ƾƬƗ�ŢǀƘưū�Ʋưƿř�ŮƐſ�ƲǀǀƘţ����ƶºŞƴū�źŤºƄǀŝ���ŵŹřŵ�ƶºƧ�ƾƿǇŚŝ�ŢǀưƷř�ƮƛŹ�ƽ�
ƶƤǀƬſ��������Ţºſř�ŢºƟō�ŢºǀƘưū�ƂƿřżƟř�ŢƗźſ�ƪǀƀƳŚŤě�Żř�ƾƷŚĭō�ƹ�ƶŝźŬţ�ŽŚſř�źŝ�ƹ�ƶŤƃřŵ�ƽř
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k

1

(Binns, 1994; Young & Young, 1998)��ƶŤƨƳ�ƽǀƘưū�Ʋưƿř�ŮƐſ�ƲǀǀƘţ�Źŵ�ƮƸƯ���Ţºſř�Ʋƿř�Ţ
�ƶƬƇŚƟ�ƶƧ��ƽ���ƵŵƹŶŰƯ�Ʋǀŝ�źŤƄǀŝ�����ƲǀƿŚºě�ƽŚºƷ�(m0)�����ǇŚºŝ�ƹ�(m1)��ƶºǀůŚƳ����ƽ����Ʈǀưºƈţ�ƭŶºƗ����ƽźºǀĭ

�ƶƬƇŚƟ��ƽ�����Ʈǀưºƈţ�Ǝų�ƹŵ�Ʋǀŝ����ƽźºǀĭ�������ƶºƳƺưƳ�ƩŶºƯ�Źŵ�řŹ����ƶºƫŚŞƳŵ�ƽźºǀĭ������ƾºƯ�ƂƷŚºƧ�ƽř����ŶºƷŵ
(Barrigossi et al., 2003)��ƢǀƤŰţ�ŹŵźƋŚů��Śŝ�ƹ�ŵƺūƺƯ�ƖŝŚƴƯ�ƾſŹźŝ�ƲưƋ��ƶūƺţŝ�ƶ�ŢǀƘƋƹ�

�ƶƤŝŚſ�ƹ��ƽ�����ŢŞƀƳ��ƶƤƐƴƯ�Źŵ�ŢƟōÔÍ�ÍƶƳŚŤſō���ƽ�����ƽřźºŝ�ŹŵŚºƯ�Ʋºſ�ƽŵŚƈŤƣř�ƱŚƿŻm0��źºƔƳ�Źŵ�
Ŷƃ�ƶŤƟźĭ��

������ƭƹŵ�ƹ�Ʃƹř�ƕƺƳ�ƽŚƷŚƐų���źƿŵŚƤƯ��ƾſŹźŝ�Ʋƿř�Źŵ�á�ƹ�â���ƭƹŵ�ƹ�Ʃƹř�ƕƺºƳ�ƽŚƷŚƐų�����ŹƺºƏ�ƶºŝ
�ƽƹŚƀƯÎ�ÍŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ���

��ƶŞſŚŰƯ���ƽ�KƥźŤƄƯ���Ŷƣř��ŵƺŝ�ƾƘưŬţ�ŹŵŚƯ�Ʋſ�İƿŚƌƟ�ƖƿŻƺţ�ƶĩ�įŵŹřƺƯ�Źŵ�ƶŞºſŚŰƯ�ƶŝ�ƭř�ƽ�
K����Ŷƿŵźĭ�ƶƤƐƴƯ�įřźŝ�ħźŤƄƯ������ƶŞºſŚŰƯ�Żř�ƪŞƣ��ƽ�K����������ƶºƬůźƯ�źºƷ�ƽřźºŝ�ŢºƀŴƳ��ƥźŤºƄƯ���ƽ�

ƶƳƺưƳ�����ŹřŶƤƯ��ƽźǀĭk����ƶƐŝřŹ�Żř�ƵŵŚƠŤſř�Śŝ���ƽ����Ŷƃ�ƶŞſŚŰƯ�ƪŞƣ�šŚŰƠƇ�Źŵ�ƵŶƃ�ƶŤƠĭ���Ʋǀŝ�žĜſ�
źƿŵŚƤƯ�������ƶƬůźƯ�ƱŚưƷ�Źŵ�ŢǀƘưū�ƲǀĮƳŚǀƯ�ƹ��ƶƐŝřŹ��ƽ�Ŷºƃ�Źřźƣźŝ�İƳƺǀſźĭŹ�����šŹƺºƇ�Źŵ

�ūƹ�ƭŶƗ��ƶºƐŝřŹ�ŵƺ��ƽ��İºƴƘƯ�İƳƺǀºſźĭŹ��ŵ�����ƶŞºſŚŰƯ�ƶºŝ�ƭřŶºƣř��ŚºƸƳō�Ʋǀºŝ�Źř�ƽ�K��Ŷºƃ�ƥźŤºƄƯ��
(Clarke-Harris & Fleischer, 2003)���ƶŞºººſŚŰƯ�ƽřźºººŝ�ƽ�K��źƿŵŚºººƤƯ�Ʋǀºººŝ��ƥźŤºººƄƯ�

)/( NsxX 22 ���ƹ�xsY  2�ƶƐŝřŹ���ƽ���Ŷƃ�Źřźƣźŝ�ƾƳƺǀſźĭŹ����ƶƐŝřŹ�Źŵ��ơƺƟ�ƽŚƷ��
2s���x�ƹ��N����ƾƯ�ƶƳƺưƳ�ŵřŶƘţ�ƹ�ƲǀĮƳŚǀƯ��žƳŚƿŹřƹ�Ŝǀţźţ�ƶŝ��ŶƴƃŚŝ��ƶƫŵŚƘƯ�Źŵ�ƽ�ƱƺǀſźĭŹ�Ǝų�

��ŜƿźººƋ�ŽƺººƨƘƯ��ơƺººƟ���ƶººƿƹřŻ��Ǝººų�Ŝǀººƃ���ƱŚººưƷK��ƾººƯ�ƶººƤƐƴƯ�ƥźŤººƄƯ��ŶººƃŚŝ�
(Young & Young, 1998)��

�
Ʈǀưƈţ�ƍƺƐų�ƲǀǀƘţ�ƾƴŰƴƯ�ƹ�ƽźǀĭ��ƽŚƷÎ

OC�ƹ�Ï
ASNƶƳƺưƳ�ƩŶƯ�Źŵ���ƽźǀĭƶƫŚŞƳŵ�ƽř�

ƶƫŵŚƘƯ�ƲǀǀƘţ�ƽƮǀưƈţ�ƍƺƐų��ƽźǀĭÐ�ƩŶºƯ�ƲǀƿŚě�ƹ�ǇŚŝ��(y = bx ± a)���ƁƹŹ�Żř�ƵŵŚƠŤºſř�Śºŝ��
SPRTŶƃ�ƭŚŬƳř��(Young & Young, 1998)��ƶŞſŚŰƯ�Żř�žě�ƽ��Ʈǀưºƈţ�ƍƺºƐų�šǇŵŚƘƯ����ƽźºǀĭ�

�ƶƳƺưƳ�ƩŶƯ��ƶƫŚŞƳŵ�ƽźǀĭ��ƽŚƷŹŵŚƧ�Żř�Ʀƿ�źƷ�ƽřźŝ�ƽřÏÒ�Í�ƹ�Ò�Í�ƶŗřŹř�ƶƳŚĭřŶū�ŹƺƏ�ƶŝ�ƾƘŝźƯźŤƯ�
                                                
�Î  Operating characteristic 

�ç  Average sample number 

�è  Decision lines 
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k

1

��Ŷƃ�ƶƀƿŚƤƯ�ƹ����ƾſŹźŝ�ŹƺƔƴƯ�ƶŝ�ŹŚŞŤƗřƾƴŰƴƯ�Żř��ƵŶƃ�ƾůřźƏ�ƩŶƯ��ƽŚƷOC�ƹ�ASN���Żř�ƪºƤƳ�ƶºŝ�
Binns (1994)Ŷƃ�ƵŵŚƠŤſř���

ƶƿżŬţ�ŹƺƔƴƯ�ƶŝ��Ƶŵřŵ�ƪǀƬŰţ�ƹ���ƭźºƳ�Żř�ŚºƷ���ƽŚºƷŹřżƟřSAS��ƶŴºƀƳ�Õ�(SAS Institute, 1999)��
Excel 2000�ƹ�EcostatŶƃ�ƵŵŚƠŤſř���

�
ŦŰŝ�ƹ�ŪƿŚŤƳ�

ŵ�ŹŵŚƯ�Ʋſ�ƾƿŚƌƟ�ƖƿŻƺţƮƿŵ�ƭŶƴĭ�ƕŹřżƯ�Ź�
���ƩŚſ�ƾƏ�Ʈƿŵ�ƭŶƴĭ�ƕŹřżƯ�Źŵ�ŹŵŚƯ�Ʋſ�ƾƿŚƌƟ�ƖƿŻƺţ�ƾſŹźŝ��ƽŚƷÕÐ�Śţ�ÕÑ���ƶºƧ�ŵřŵ�ƱŚºƄƳ�

����ƦģƺƧ�ŹŵŚƧ�ƽřźŝ�ÏÒ�Í�ƖŝźƯźŤƯ������ƪƧ�Żř��ÖÐ�ƶƬůźƯ��ƽƶƳƺưƳ���Źŵ��ƽźǀĭÓÓƶƬůźƯ�����ŵƹŶºůÔÎ�
ŶƇŹŵ��Ƶŵřŵ�������ƖƿŻƺţ�Śŝ�ŚƷ��ƾƘưŬţ��ƢŞƐƴƯŶƳŵƺŝ��������īŹżºŝ�ŹŵŚºƧ�ƽřźŝ�ŹřŶƤƯ�Ʋƿř�����źºţ�Ò�Í��ƖºŝźƯźŤƯ���
��ŵřŶƘţÐÒ���Żř�ÒÕ����ŵƹŶůÓÍ�ŶƇŹŵ���ŵƺŝ��ƶƬůźƯ�źƷ�Źŵ�ƲǀƴĤưƷ�ƽƶƳƺưƳ���ƽźǀĭƶƴƯřŵ��ƽ��šřźºǀǀƜţ�

������������������Ŝºǀţźţ�ƶºŝ�īŹżºŝ�ƹ�ƦºģƺƧ�ƽŚºƷŹŵŚƧ�ƽřźºŝ��ƶºƳƺưƳ�Ŷºůřƹ�źºƷ�Źŵ�ŹŵŚƯ�Ʋſ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�
ÓÒ�Ï�ÍÖ�Í�ƹ�ÏÑ�Ò�Î�Í�ŵƺŝ� �ŹŵŚƯ�Ʋſ�ƾƿŚƌƟ�ƖƿŻƺţ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƢǀƤŰţ�Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳ

����ƭŶƴĭ�ƕŹřżƯ�Źŵ��Ţſř�ƾƘưŬţ�Ʈƿŵ��ƶŬǀŤƳ��ƽ���ţ�ŵŹƺƯ�ơƺƟ�Ő������żºǀƳ�ƲǀºƤƤŰƯ�Żř�ƽŹŚǀƀŝ�Ŷǀƿ��ƾºƯ���ŶºƃŚŝ�
(Anonymous, 1998;  Moin Namini et al., 2000)��

�
�ƲǀưŴţKƮƿŵ�ƭŶƴĭ�ƕŹřżƯ�Źŵ�ŹŵŚƯ�Ʋſ�ƥźŤƄƯ��

��ƾººƴƘƯ�ƪººǀƫŵ�ƶººŝ�Źřŵ��ƶººƐŝřŹ�ƱŶººƄƳ�ƽ��źƿŵŚººƤƯ�Ʋǀººŝ�ƾƳƺǀººſźĭŹ������ƲǀĮƳŚººǀƯ�ƹ�ŚººƷ�
 �ÕÐÑÑ�ÍF = �>�Pr��ÍÑ�ÍF = �ƽřźŝ�ƧŹŵŚ�ÏÒ�Í�ƹ�ƖŝźƯźŤƯ�ÐÕÔÍ�ÍF = �>�Pr��ÔÔÍ�ÍF = �ƽřźŝ�

��ŹŵŚƧÒ�Í�ƖŝźƯźŤƯ������Ʀƿ�ƲǀưŴţ��K�ŵƺŝ�ƖƳŚƯǈŝ�ƶƤƐƴƯ�ƽřźŝ�ƥźŤƄƯ����źƿŵŚƤƯK��ƹŵ�ƽřźºŝ�ƥźŤƄƯ�
��ŹŵŚƧÏÒ�Í�ƹ�Ò�Íƶŝ�ƖŝźƯźŤƯ���Ŝºǀţźţ�ÐÒ�Î�ƹ�ÍÑ�Ð��ºƃ�ƵŵŻ�ƲǀºưŴţ�Ŷ���ƪĪºƃÎ���šŚºƤǀƤŰţ�Źŵ��

Moin Namini et al. (2000)�Śŝ�ƭŶƴĭ�ƕŹřżƯ�ƽřźŝ��Żř�źºŤưƧ�ŵźƨƬưƗ��Ð����ŹřŶºƤƯ��ŹŚºŤƨƷ�Źŵ�Ʋºţ�K�
���������ƾĭŹƺě�ƹ�ŹŵŚƯ�Ʋſ�ƪůřźƯ�ƽřźŝ�ħźŤƄƯ����źŝřźŝ�ƹ�ƱŚƀƨƿÐÎ�Í���ŤƟźĭ�źƔƳ�Źŵ��Ţºſř�ƵŶƃ�ƶ����ƶºŤŞƫř

ƵƺŰƳ�ƽƶƳƺưƳ���ŚƸƳō�ƽźǀĭ�ŚŝƵźƄů�Źƺţ�Żř�ƵŵŚƠŤſř�Ţſř�Ƶŵƺŝ�įźǀĭ��



ÒÍ                                             ��ƾƴƀǀŰƯƱřŹŚƨưƷ�ƹ�ƶƳƺưƳ��ƶƫŚŞƳŵ�ƽźǀĭ��ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƽř����

y = 0.3288x + 0.3304
R2 = 0.6046

0

1

2

3

4

5

6

7

0 5 10 15 20

x˱˱

y

3.04
0.3288

1
/1 K

y = 0.7421x - 0.2352
R2 = 0.6409

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

0 1 2 3 4

Xprin

Y
p

ri
n

1.35
0.7421

1
/1 K

m2 0.25 Quadrate

�

�
ƪƨƃÎ�ƶƐŝřŹ��ƽƲǀŝ�ƾƳƺǀſźĭŹ��Y'�ƹ�X'�ƲǀưŴţ�ŢƸū�K�ŹŵŚƯ�Ʋſ�ƥźŤƄƯ�(E. integriceps)��Śºŝ�

ŹŵŚƧ�Żř�ƵŵŚƠŤſř�ƽŚƷ�ÏÒ�Í��ƹÒ�Í�ƖŝźƯźŤƯ��
Fig. 1. Regression of Y' against X' to estimate a common K (Kc) for the number of 

overwintered adult of E. integriceps using 0.25 and 0.5 m2 quadrates. 

�
��ƢǀƤŰţ�Ʋƿř�Źŵ��ƶƳŚŤſō���ƽ��������řźºŝ�ƶºĩ�ŹŵŚºƯ�Ʋſ�įŵŚƈŤƣř�ƱŚƿŻ����ƶºƳƺưƳ�ƩŶºƯ�İºůřźƏ�į���įźºǀĭ

ƶƫŚŞƳŵ���İƯ�ŻŚǀƳ�ŵŹƺƯ�įř��ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƩŵŚƘƯ��ŶƃŚŝ�Ò�ÎƖŝźƯźŤƯ�Źŵ�ŹŵŚƯ�Ʋſ�ŵŶƗ����źƔƳ�Źŵ
�Ŷƃ�ƶŤƟźĭ��ƵŹƹŵ�ƩƺƏ��ŵźūƹźŝ�ƾƳŚŤƀƷƺƧ�ľŚŤŞƀƳ�ƾƿřƺƷ�ƹ�śō�Ǝƿřźƃ�Źŵ�řźƿŻ��ƽ�ŹŵŚƯ�Ʋſ�ƁżƿŹ�
ƾƳǇƺƏ�������ƱŚºƿŻ�ŮƐºſ�ƶŝ�ƁżƿŹ�ƪƿřƹř�Źŵ�ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƶĤƳŚƴģ�ƹ�Ţſř�źţ�ºƈŤƣř����Ŷºſźŝ�ƽŵŚ

�ƲƿŵŹƹźƟ�Źŵ�ƲǀƿŚě�ƽŚƯŵ�ƵŻŚūř��ƵŚƯ�ƽƶƿŸƜţ�ŢǀƫŚƘƟ��ƮŴţ�ƹ�ƽř��źŝŚºƴŝ�ƹ�ƵŵřŶƳ�Ʊō�ƶŝ�řŹ�ƽŹřŸĭ���Ʋºƿř
������ŵŹřŵ�ŵƺūƹ�ŢƟō�Śŝ�ƵŻŹŚŞƯ�ŢƸū�ƾƟŚƧ�ƱŚƯŻ��������ƶƳŚŤºſō�ƲǀºǀƘţ�ƶºŝ�ƽŻŚºǀƳ�ƪºǀƫŵ�ƲǀºưƷ�ƶŝ�ƽ��ƱŚºƿŻ�
ƶƳŚŤſō�ƹ�ŵƺŞƳ�ŢƟō�ƽřźŝ�ƶƳŚĭřŶū�ƽŵŚƈŤƣř�ƽŮƐſ�ƱŚưƷ�ŹŵŚƯ�Ʋſ�ƽŵŚƈŤƣř�ƱŚƿŻ�ƱŚƿŻ���ƽŵŚƈŤƣř

Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ��
��ƶƳƺưƳ�ŭźƏ�Źŵ��ƶƫŚŞƳŵ�įźǀĭ���ƶƳƺưƳ�ƞƣƺţ��įř�������ƵŻŹŚŞƯ�ƶŝ�Ʈǀưƈţ�ƹ�įźǀĭ���ǇŚºŝ�Ǝºų�Żř�ŹƺŞƗ���

����ƵŻŹŚŞƯ�ƭŶƗ�Śƿ����ƲǀƿŚě�Ǝų�Żř�ŹƺŞƗ���������ƶƳƺưƳ�Źŵ�ŢƟō�İƘưŬţ�ŵřŶƘţ�ƶŝ�ŢƟō�Śŝ���ŵŹřŵ�İĮŤºƀŝ�ŚºƷ���Źŵ
��Ʋƿř�ƢǀƤŰţ�ƾƴŰƴƯ��įŚƷOC�ƹ�ASN�ƽřźŝ�żǀƳ���ƩŶºƯ�ƾŝŚºƿŻŹř��ưƳ�ƽŚºƷ�ƶºƳƺ���ƶºƫŚŞƳŵ�ƽźºǀĭ��ƹŵ�Źŵ�ƽř
ƵŻřŶƳř��ƽ���ŶƳŶƃ�ƾſŹźŝ��ŹŵŚƧ�����ƾƴŰƴƯOC������İƴŰƴƯ�ƹ�Ţƣŵ�ƱřżǀƯ�ASN��ƶƳƺưƳ�ŵřŶƘţ��ƽ��ŹŚºƔŤƳř�ŵŹƺƯ�

ƲǀĮƳŚǀƯ�Źŵ�řŹ�İƯ�ƱŚƄƳ�ŢǀƘưū�ƞƬŤŴƯ�įŚƷ�ŶƷŵ�(Binns, 1994 ; Young & Young, 1998)��

m2 0.5 Quadrate
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�
ƪƨƃ�ç��ƶƳƺưƳ�ŭźƏ�ƶƫŚŞƳŵ�ƽźǀĭ�Ʋſ�ƽřźŝ�ƽř���ŹŵŚºƯ�(E. integriceps)����ŹŵŚºƧ�Żř�ƵŵŚƠŤºſř�Śºŝ�ÏÒ�Í�

Ʈǀưƈţ�ƍƺƐų�Śŝ�ƖŝźƯźŤƯ�ƽźǀĭ�Óç�ì�t�xèç�åy = ���
Fig. 2. Sequential sampling plan for number of overwintered adults of E. integriceps per          

0.25 m2 quadrate, with stop lines of y = 0.32x ± 7.62. 
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ƪƨƃ�è�ƶƳƺưƳ�ŭźƏ��ƶƫŚŞƳŵ�ƽźǀĭ���Ʋºſ�ƽřźºŝ�ƽř��ŹŵŚºƯ�(E. integriceps)���ŹŵŚºƧ�Żř�ƵŵŚƠŤºſř�Śºŝ��Ò�Í�

�ƖŝźƯźŤƯŚŝƮǀưƈţ�ƍƺƐų��ƽźǀĭ�ÑÑ�ì�t�xÓè�åy = �� 
Fig. 3. Sequential sampling plan for number of overwintered adults of E. integriceps per 

0.5m2 quadrate, with stop lines�of y = 0.63x ± 7.44. 

�
����Ʈǀưƈţ�ƍƺƐų�ƶŝ�ƍƺŝźƯ�šǇŵŚƘƯ�����ƽŚƷŹŵŚƧ�ƽřźŝ�ƽźǀĭÏÒ�Í��ƹÒ�Í���Ŝºǀţźţ�ƶºŝ�ƖºŝźƯźŤƯ��

Óç�ì�t�xèç�åy = ��ƹ�ÑÑ�ì�t�xÓè�åy = ���ƪƨƃ��ƽŚƷÏ�ƹ�Ð�����ƹŵ�ƽřźºŝ�ƶºƳƺưƳ�ŵřŶƘţ�ƪƣřŶů�ƹ
�Ŝǀţźţ�ƶŝ�ơƺƟ�ŹŵŚƧÏÑ�ƹ�ÎÏŶƿŵźĭ�ƾŝŚƿŻŹř���ƩŶƯ�Żř�Ʀƿ�źƷ�Źŵ�ơƺƟ�ƽŚƷ�ƶƬůźƯ�źƷ�ŻŚƛō�Źŵ��ƽ�



ÒÏ                                             ��ƾƴƀǀŰƯƱřŹŚƨưƷ�ƹ�ƶƳƺưƳ��ƶƫŚŞƳŵ�ƽźǀĭ��ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƽř����

ƶƳƺưƳ������ƶƳƺưƳ�ƪƣřŶů�ŵřŶƘţ�ŶƿŚŝ��ƽźǀĭ����ƵŶƃ�ƭŚŬƳř�ƽźǀĭƶƯřŵř�Źŵ�ƹ�ƽƶƳƺưƳ������źºƷ�ƩŚºŞƳŵ�ƶºŝ��ƽŹřŵźŝ
���������������ŵƺºƃ�Ƶŵřŵ�ŢºƤŝŚƐƯ�ƶºƏƺŝźƯ�ƩŶºƯ�Śºŝ�šřźºƄů�ƾƘưŬţ�ŵřŶƘţ��ƽŻřŶƳřŹŵŚƧ����ƩŶºƯ�Ʋºƿř�Źŵ��ŚºƷ��

ƶƳƺưƳ���ƾƯ�ƶƯřŵř�ƾƳŚƯŻ�Śţ�ƽźǀĭ�Ʈǀưƈţ�ƍƺƐų�Żř�ƾƨƿ�ƶƧ�ŶŝŚƿ����ŵŵźºĭ�ƖºƐƣ�ƽźºǀĭ��Ɨ���Ǝºų�Żř�ŹƺºŞ
Ʈǀưƈţ�������ƶƳƺưƳ�ƞƣƺţ�ƾƴƘƯ�ƶŝ�ƲǀƿŚě�ƽźǀĭ�������ƩźŤƴƧ�šŚǀƬưƗ�ƶŝ�ŻŚǀƳ�ƭŶƗ�ƹ�ƽŹřŵźŝ����Ǝºų�Żř�ŹƺºŞƗ�ƹ�
Ʈǀưƈţ�������ƶƳƺưƳ�ƞƣƺţ�ƾƴƘƯ�ƶŝ�ǇŚŝ�ƽźǀĭ����ŢƟō�ƩźŤƴƧ�šŚǀƬưƗ�ƭǈƗř�ƹ�ƽŹřŵźŝ��ƾºƃŚĜưſ����ŶºƷřƺų

ŵƺŝ��
ƶƘƫŚƐƯ��ƽƾƴŰƴƯ��ƽŚƷ�OC��ƹASN��ƪĪƃ��įŚƷÑƹ��Ò������ŢºǀƘưū�ƮƧřźºţ�ƶºƧ�ƾƳŚƯŻ�ŵřŵ�ƱŚƄƳ

ſƲǀƿŚě�ŹŵŚƯ�Ʋ ��Żř�źŤưĩçç�å �ƹÑÑ�å �ƽŚƷŹŵŚƧ�Źŵ�Ŝǀţźţ�ƶŝçÒ�å�ƹ�Ò�å�ƖºŝźƯźŤƯ���ƹ ���ǇŚºŝ�Śºƿ
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Ʋſ����ƱŚŤƀƯŻ�ŹŵŚƯ�ƽŚƷ��ƱřŹŸĭ���������������Źŵ�ľǇƺºưƘƯ�ƶºƧ�ƶºƤƐƴƯ�ƾƿřƺºƷ�ƹ�śō�Ǝƿřźƃ�ƱŶƃ�ŶƗŚƀƯ�Śŝ�

����ƾƯ�ơŚƠţř�żǀƳ�ŶƴƠſř�źųřƹř�Źŵ�İŤů�Ţƃŵ�ƢƏŚƴƯ�Źŵ�ƹ�ƲƿŵŹƹźƟ�ƪƿřƹř�Źŵ�İƳŚŤƀƷƺĩ�ƢƏŚƴƯ����ŶºŤƟř
�����������ƾƯ�Źřźƣ�ƶƬưů�ŵŹƺƯ�řŹ�ƺū�ƹ�ƭŶƴĭ�ƕŹřżƯ�ƹ�ƵŵƺưƳ�ƁżƿŹ�ƶŝ�ƕƹźƃ�ŶƴƷŵ������ľǇƺºưƘƯ�Ʋºſ�ƁżºƿŹ

ƾƯ�ƩƺƏ�ƶŝ�ƶŤƠƷ�ƶſ�Żř�Ƃǀŝ�ŶƯŚŬƳř�(Radjabi, 2000; Pirhadi & Radjabi, 2004, 2005)��
İſŹźŝ���ƶūƺū�įŚƷŚŤſƹŹ�ŶƴƳŚƯ�İƳŚŤƀƷƺĩ�ƢƏŚƴƯ�Źŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶŤƟźĭ�šŹƺƇ�įŚƷ���ŹŶǀů

ŚưŞƃƵ�ŹŚƸģ����ŶŗŚƣ��Ƶźŝ���ƾŞƳ�ƹ�źƷŚƏ�������ŹŵŚƯ�Ʋſ�ƁżƿŹ�ŵŚŝō��ºŝ�ƾŬƿŹŶţƺ�ƹ�Ƶŵ���ƵŹƹŵ�ƩƺºƏ���ƽ���ƁżºƿŹ�
�Ţſř�İƳǇƺƏ������ƠƷ�Źŵ�ľǇƺºưƘƯ�ŹŵŚºƯ�Ʋºſ�ƁżƿŹ�źŨĩřŶů�ƢƏŚƴƯ�Ʋƿř�Źŵ��ƭƹŵ�ƶºŤ����ƕƹźºƃ�Żř�žºě

ƁżƿŹ��İƯ�ơŚƠţř�ŶŤƟř���Ǝſƺţ�ƕƺƋƺƯ�ƲƿřPirhadi & Radjabi (2004)ţ�ƶŝ�żǀƳ�Ő�Ţºſř�ƵŶǀſŹ�Ŷǀƿ��
��Ţƃŵ�ƢƏŚƴƯ�Źŵ��������������źŤºƄƫř�İƳŚŤºƀƷƺĩ�ƶºưǀƳ�ƢƏŚƴƯ�ƹ�ƲǀƯřŹƹ�Ţƃŵ��Źƺųǈǀſ�Ţƃŵ�ŶƴƳŚƯ�����ƩƺºƏ�

ƵŹƹŵ��ƽ�����ƵŚţƺĩ�ơƺƟ�ƢƏŚƴƯ�ƶŝ�ŢŞƀƳ�ƁżƿŹ��������Ɩƿźºſ�ƁżºƿŹ�ŢƗźºſ�ƲƿřźŝŚºƴŝ�Ƶŵƺºŝ�źºţ���Ţºſř�źºţ�
(Radjabi, 2000; Pirhadi & Radjabi, 2004, 2005)��ƩŶƯ�ŵźŝŹŚĩ�ƶƳƺưƳ�įŚƷ�ƶƫŚŞƳŵ�įźǀĭ���Ʋºƿř�Źŵ�įř

�����������������ƵŻŹŚŞƯ�ŮƐſ�ƶŝ�ŢƟō�ŢǀƘưū�ƶĩ�įŵŹřƺƯ�Źŵ�ƹ�ƕƹźƃ�ŹŵŚƯ�Ʋſ�ƁżƿŹ�ŻŚƛō�Żř�ŶƿŚŝ�ƢƏŚƴƯ�ƶƳƺĭ�



ÒÑ                                             ��ƾƴƀǀŰƯƱřŹŚƨưƷ�ƹ�ƶƳƺưƳ��ƶƫŚŞƳŵ�ƽźǀĭ��ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƽř����

İưƳ�Ź���ƶƬůźƯ�ƱŚƿŚě�Śţ��Ŷſ��ƽ����ƶƬƇŚƟ�ƶŝ�ƹ�ƁżƿŹ���ƽ���ƪƣřŶů�Ð����ŶŝŚƿ�ƶƯřŵř�ŹŚŝ�Ĩƿ�ŻƹŹ����ƺºƯ�Źŵ�ŚƯř�ŵŹ
��������ƶƳƺĭ�ƶŝ�ŚƸƳō�Źŵ�ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƶĩ�İƗŹřżƯ��������ƶºŝ�ƁżºƿŹ�Ʃƹř�įŚºƷŻƹŹ�ƱŚºưƷ�Źŵ�ƶºĩ�Ţſř�įř

��İƯ�ƵŻŹŚŞƯ�ŮƐſ����İƯ�šƹŚƠŤƯ�ƕƺƋƺƯ��ŶſŹ�ŶƃŚŝ�������ƶƬŘƀƯ�ƶŝ�ŶƿŚŝ�Śū�Ʋƿř�Źŵ��ƽ���žºě�Ʋſ�ƾƿŚŬŝŚū�
ŵƺưƳ�ƵŹŚƃř�ƁżƿŹ�Żř���Ǝſƺţ�ƕƺƋƺƯ�ƲƿřRadjabi (2000)Ţſř�ƵŶƿŵźĭ�ƱřƺƴƗ������ŽŚºſř�Ʋºƿř�źŝ
���ĩ�İƗŹřżƯ�Źŵ�İŤů������řƺƷ�ƹ�śō�Ĩƴų�Ǝƿřźƃ�ƶĤƳŚƴģ��Ţſř�ƵŶǀſŹ�ƵŻŹŚŞƯ�ŮƐſ�ƶŝ�Ʋſ�ŢǀƘưū�ƶ

ƵŻŚūř��ƽ���������������������ƶºŝ�ƭřŶºƣř�ƵŹŚºŝƹŵ�ŶºƿŚŝ�ƵŻŹŚºŞƯ�ƭŚºŬƳř�Żř�ƪºŞƣ��řƺƷ�ƱŶƃ�ƭźĭ�Śŝ��ŶƷŶƳ�řŹ�ƵŻŹŚŞƯ�ƭŚŬƳř�
ƶƳƺưƳ��ŵƺƃ�įŹřŵźŝ����������ƶƳŚŤºſō�źºƿŻ�ƶºŝ�ƹ�ƂƷŚĩ�šźūŚƸƯ�źŧř�Źŵ�ŢƟō�ŢǀƘưū�Ţſř�ƲĪưƯ�řźƿŻ��ƽ�

Ŷſźŝ�įŵŚƈŤƣř�ƱŚƿŻ��
�

0

0.2

0.4

0.6

0.8

1

1.2

0 0.1 0.2 0.3 0.4 0.5

Mean

P
ro

b
ab

il
it

y 
o

f 
n

o
 c

o
n

tr
o

l

0
20
40
60
80

100
120
140
160

0 0.1 0.2 0.3 0.4 0.5
Mean

S
am

p
le

 S
iz

e

�
�
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Fig. 4. Average sample number (ASN) and operating characteristic (OC) curves of 
overwintered adults of E. integriceps for sequential sampling plan using 0.25 m2 
quadrate. 
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Fig. 5. Average sample number (ASN) and operating characteristic (OC) curves of 
overwintered adults of E. integriceps for sequential sampling plan using 0.5 m2 
quadrate. 
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�ƶƳƺưƳ�ŢƸū������ŹŵŚƧ�Żř�ƵŵŚƠŤſř�ŢƟō�Żř�ƽźǀĭ�ƾƯ��ŶƃŚŝ����ƹ�ƵŶǀºſźƳ�ƾŞºſŚƴƯ�ƕŚƠţŹř�ƶŝ�ƭŶƴĭ�ľǇƹř�řźƿŻ�

��ƵźƄů�Źƺţ�ŵźŝŹŚƧ��ŢƀǀƳ�ƶǀūƺţ�ƪŝŚƣ�ƽźǀĭ����Śºƿ�ƹ�Ʀºƴų�ƽřƺƷ�ŵƺūƹ�źƏŚų�ƶŝ�ƱŚƯŻ�Ʋƿř�Źŵ�ľŚǀƳŚŧ�
��Ʋſ��ŵźſ�ľŚŤŞƀƳ����Ţưƀƣ�Źŵ�ŚƷ���ƾƯ�ŢůřźŤſř�ƶŝ�ƥŚų�źƿŻ�Źŵ�ƾŤů�ƹ�ƶƣŚſ�ƲǀƿŚě�ƽŚƷ��ŶºƳŻřŵźě����ƶºŝ
���źƏŚų�ƲǀưƷ������ƪǀƫŵ�ƶŝ�ƽŻřŶƳřŹŵŚƧ�ƁƹŹ�Źŵ������ƾƯ�ƺŬŤƀū�ƪƯŚƧ�ŹƺƏ�ƶŝ�ŹŵŚƧ�ŢůŚƀƯ�ƶƨƴƿř����ŵŵźºĭ

����ŵƺŝ�ŶƷřƺų�ǇŚŝ�ŹŚƧ�Ţƣŵ���řŸƫ�ƶƳƺưƳ�įřźŝ�İƳŻŹƺţ�Żř�ƵŵŚƠŤſř�����ƭŶºƴĭ�ƕŹřżºƯ�Źŵ�ŹŵŚƯ�Ʋſ�Żř�įźǀĭ

ASN�

OC 



ÒÓ                                             ��ƾƴƀǀŰƯƱřŹŚƨưƷ�ƹ�ƶƳƺưƳ��ƶƫŚŞƳŵ�ƽźǀĭ��ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƽř����

���İưƳ�źƿŸě�ƱŚĪƯř�Ʈƿŵ�ŶƃŚŝ�������ƱŚƄƳ�řŹ�İƘƣřƹ�ŢǀƘưū�řźƿŻ��ƵŵřŶƳŜƿŹř�ƹÎ���Ţºƃřŵ�ŶºƷřƺų�ƾƿǇŚºŝ���
�ƩŶƯ�ƲƿřźŝŚƴŝ��ƶƳƺưƳ�ƽŚƷ���ƶƫŚŞƳŵ�ƽźǀĭ����ƽřřŹřƶŗ����������ƾºůřźƏ�ŹŵŚºƧ�Żř�ƵŵŚƠŤºſř�Śŝ�ƶƧ�ƢǀƤŰţ�Ʋƿř�Źŵ�ƵŶƃ

ƵŶƃ��ŶƳř�ƾƳŻŹƺţ�ƁƹŹ�Śŝ�ƶƀƿŚƤƯ�Źŵ���ƾƯ�ŹřŵŹƺųźŝ�ƾƿǇŚŝ�Ţƣŵ�Żř�ŶƴƃŚŝ��
�ŹŵŚĩ�ƵŻřŶƳř�ƹŵ�Żř�İſŹźŝ�Ʋƿř�ŹŵÒÍ × ÒÍƹ��ÔÎ�ÔÍ × ÔÎ�ÔÍƾŤƳŚſ��źŤƯ��ƹ�Ŷƃ�ƵŵŚƠŤſř�ƖŝźƯ

ƱŚưƷ������İſŹźŝ�ŪƿŚŤƳ�Ŷƿŵźĭ�ƱřƺƴƗ�ƶĩ�ƶƳƺĭ����ŵŚºƤƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷ�źƿK�����Żř�Ĩºƿ�źºƷ�įřźºŝ�ħźŤºƄƯ�
�����ƵŻřŶƳř�ƂƿřżƟř�Śŝ�ƹ�šƹŚƠŤƯ�ŚƷŹŵŚĩ�ƽƶƐŝřŹ�ŹŵŚĩ��ƽŢƃřŵ�ƮǀƤŤƀƯ���šƹŚƠţ�Ʋƿř�ŢƬƗ��Źŵ�ƝǈŤųř�

��ƹŵƵŹŚƯō��ƽ���žƳŚƿŹřƹ����ƲǀĮƳŚǀƯ�ƹ�İƯ�ƶƳƺưƳ�ŶƃŚŝ�����Ʋƿř�řźƿŻ���ƹŵ��ƶŞſŚŰƯ�įřźŝ�ƭŻǇ�įřżūř�Żř�ƵŹŚƯō�ƽ�
K���ħźŤƄƯ�ŶƴŤƀƷ���������İƘưŬţ�Ƃƴĩřźě�įřŹřŵ�ƶĩ�İŤǀƘưū�Źŵ��ě�ƹ�Ƶŵƺŝ�ƶĜƧ�ƾĭŶƴƧřź�����Śºţ�ŹřŶºƳŚū�ƽŚƷ

���ŶƃŚŝ�ƮƔƴƯ�šŹƺƇ�ƶŝ�ƽŵƹŶůƵŻřŶƳř�ƂƿřżƟř�Śŝ���ƽ��ŹŵŚĩ�����ƶºŝ�ƾĮŤºƀŝ�ƶºƧ�ƲǀƘƯ�ŢůŚƀƯ�Ʀƿ�Śţ
ƵƺŰƳ��ƽ���ŵŹřŵ�ŹřŶƳŚū�ƖưŬţ��������ƲǀĮƳŚǀƯ�ƂƿřżƟř�ƲưƋ����ƶƳƺưƳ�žƳŚƿŹřƹ�ŹřŶƤƯ�ƂƿřżƟř�żǀƳ�İºƯ���ŶºŝŚƿ��
��ŚƯř����ƵŻřŶƳř�ƂƿřżƟř�ŶƳƹŹ�Ʋƿř�ƶĤƳŚƴģ��ƽ���ŶŝŚƿ�ƶƯřŵř�ŹŵŚƧ����ř�ƾƿŚºƌƟ�ƖºƿŻƺţ������ƵŚŞŤºƃř�ƶºŝ��ŹřŶºƳŚū�Ʋºƿ

ƾƟŵŚƈţ����Ŷºƃ�ŶºƷřƺų�Ƶŵřŵ�ƱŚƄƳ�Ţųřƺƴƨƿ�ƾŤů�Śƿ�(Poole, 1974; Elliott, 1979)�����ƕƺºƋƺƯ�Ʋºƿř
�ƾƯ�ƱŚƄƳ������ƶƳƺưƳ�Źřżŝř�śŚŴŤƳř�ƶĩ�ŶƷŵ�������ŹřŵŹƺųźŝ�ƾƿǇŚŝ�ŢǀưƷř�Żř�įźǀĭŢſř���ƲǀºƴĤưƷ����ƹ�ƁƹŹ

��ŹřżŝřƶƳƺưƳ����ƽźǀĭ����ŚƠŤſř�ƪŝŚƣ�ŢƫƺƸſ�ƶŝ�ƹ�ƶŤƟźĭ�Źřźƣ�ƭƺưƗ�ƁźƿŸě�ŵŹƺƯ�ŶƿŚŝ�ŶºƃŚŝ�Ƶŵ����ƂƿřżºƟř
ƵŻřŶƳř��ƽ��ƾƬƗ�ŹŵŚĩ�����ƶƳƺưƳ�Ţƣŵ�ƂƿřżƟř�ƮƛŹ���������ƂƿřżºƟř�ƶŬǀŤƳ�Źŵ�ƹ�ƱŚƯŻ�ƂƿřżƟř�ŦƗŚŝ�Ʊƺģ��įźǀĭ
ƶƴƿżƷ��ƽ�ƶƳƺưƳ���İƯ�įźǀĭ���İưƳ�ƲƿřźŝŚƴŝ��ŵŵźĭ������ŵźǀĭ�Źřźƣ�ƭƺưƗ�ƵŵŚƠŤſř�ŵŹƺƯ�ŶƳřƺţ�����Źŵ�ƶĩ�ƶƳƺĮƳŚưƷ

������������ƶƳƺưƳ�ŵřŶƘţ�źŨĩřŶů�ƹ�ƪƣřŶů��Ţſř�ƵŶƿŵźĭ�ƆŴƄƯ�żǀƳ�ƵŶƃ�ƶŗřŹř�ƩŶƯ�ƹŵ�ƽ����ľǈƯŚºĩ�ŻŚǀƳ�ŵŹƺƯ�
����İƯ�īŹżŝ�ŹŵŚĩ�źŝřźŝ�ƹŵ�ŵƹŶů�Ĩģƺĩ�ŹŵŚĩ�įřźŝ�ƹ�šƹŚƠŤƯ�ŶƃŚŝ��İƯ�ƱŚƄƳ�ƕƺƋƺƯ�Ʋƿř��ƶĩ�ŶƷŵ

��ŹŵŚĩ�Żř�ƵŵŚƠŤſř�ƖŝŹ��źŤƯ�����������Źřźºƣ�ŵƺºų�Ƃƃƺě�ŢŰţ�řŹ�ƶƗŹżƯ�Żř�įźŤƄǀŝ�ƍŚƤƳ�ƶĪƴƿř�ƪǀƫŵ�ƶŝ�ƖŝźƯ
İƯ�����Ţſř�ƶūƺţ�ŵŹƺƯ�źŤƄǀŝ��ŶƷŵ�����İſŹźŝ�Ʋƿř�Źŵ�İƬĩ�ŹƺƏ�ƶŝ�ŚƯřŚƧ�Żř�ƵŵŚƠŤſřźŤƯ�ƮǀƳ�Źŵ��řŹ�ƖŝźƯ
ƾưƳ���ŵƺưƳ�ŵŹ�Ʊřƺţ��Ţſř�ƮƬƀƯ�ƶĤƳō��Źŵ�ƾţŹƺƇ�ƶƧƶƳƺưƳ�ŵřŶƘţ����ŶƴºƃŚŝ�įƹŚºƀƯ�ŚƷ����ƂƿřżºƟř�Śºŝ�
ƵŻřŶƳř��ƽ�ŹŵŚĩ�����ƶƳƺưƳ�Ţƣŵ�ƱřżǀƯ�źŝ���İƯ�ƵŵƹżƟř�įŹřŵźŝ�ŵƺƃ��ŚƯř������ƵŶƃ�İůřźƏ�ƩŶƯ�ƹŵ�Źŵ������ƪºǀƫŵ�ƶŝ�

��ƂƷŚĩK���Źŵ�ħźŤƄƯ�ƶŝ�ƍƺŝźƯ�ƩŶƯŹŵŚĩƖŝŹ�źŤƯ���ƖŝźƯ�Śŝ�ƶƀƿŚƤƯ�ŹŵŹŵŚĩ��ƮǀƳźŤƯ��ƖŝźƯ��ŵřŶƘţ��
��ƶƳƺưƳ����ƩŶƯ�Ʋƿř�Źŵ���Ţſř�ƶŤƟŚƿ�ƂƿřżƟř�żǀƳ��źŝŚƴŝ�ƾƯ�ƱŚƄƳ�ƢǀƤŰţ�Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳ�Ʋƿř��ƶƧ�ŶƷŵ

                                                
�Î  Bias 



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���ç���ÎÐÕë�������������������������������������������������������������������������ÒÔ 

�ƶƳƺưƳ�ƩŶƯ�ƶƫŚŞƳŵ�ƽźǀĭ�ƦģƺƧ�ŹŵŚƧ�Żř�ƵŵŚƠŤſř�Śŝ�ƽř�����ƶºƗŹżƯ�Żř�ƽźŤºƄǀŝ�ƍŚºƤƳ�Ƃƃƺě�ƪǀƫŵ�ƶŝ�źţ
����ŢǀŰūŹř�ƭƹŵ�ƩŶƯ�ƶŝ�ŢŞƀƳŵŹřŵ��ƶŤƨƳ�ŚƸƴţ�ƽ����ºſř�ƅƺºƈų�Źŵ�ƶºūƺţ�ƪºŝŚƣ��ƽŚºƷŹŵŚƧ�Żř�ƵŵŚƠŤ��

��Ţƣŵ�ƱřżǀƯ��ƦģƺƧ��ƶƳƺưƳ�ŵźƟ����źǀĭƾƯ��ŶƃŚŝ�����ƽřŹřŵ�ƾºŝō�ƕŹřżƯ�Ɲǈųźŝ�ľǇƺưƘƯ�Ʈƿŵ�ƭŶƴĭ�ƕŹřżƯ
�ƲǀƿŚě�ƮƧřźţ���ŶƴŤƀƷ�ƽźţ������������ƾºƯ�ƱŚƄƳ�ƾŝƺų�ƶŝ�řŹ�ŹŵŚƧ�ƲŤƟźĭ�Źřźƣ�ƪŰƯ�ŢǀưƷř�ƕƺƋƺƯ�Ʋƿř���ŶºƷŵ

���ƶƳƺưƳ�ŵźƟ�ƶĤƳŚƴģ�řźƿŻ�������������Śų�ƾƬŰƯ�Źŵ�ƾƫƺƇř�ƹ�ƾƟŵŚƈţ�šŹƺƇ�ƶŝ�řŹ�ŵƺų�ŹŵŚƧ�źǀĭ��ƹ�ƶţƺŝ�Żř�ƾƫ
�����������ƶŬǀŤƳ�ƶŝ�ƶūƺţ�ƱƹŶŝ�ŶƿŚŝ��ŶƷŵ�Źřźƣ�ƮƧ�ƾƷŚǀĭ�Ƃƃƺě�Śŝ�Śƿ��ƽ������ƶºƳƺưƳ�ƁŹŚưºƃ�ƶºŝ�ƭřŶºƣř��ŹŚºƧ�

����Ƨ�ƾƿŚŬŝŚū�Żř�ƹ�ƵŵƺưƳŹŵŚ�ŵżǀƷźĜŝ������šŹƺƇ�Ʋƿř�źǀƛ�Źŵ����ƶƳƺưƳ�ŜƿŹř�ƱřżǀƯ����įźǀĭ�ƹ�ƶŤƟŚƿ�ƂƿřżƟř
Ŷƃ�ŶƷřƺŴƳ�ƆŴƄƯ�ƶƗŹżƯ�Źŵ�ŢƟō�ƾƘƣřƹ�ƮƧřźţ���

�
ƽŹřżĮſŚĜſ�

����ŚƄƟř�ƾƬƗ�źŤƧŵ�ƽŚƣō�Żř��ǀƷ�ƺƌƗ�ƽŹŐ������ō�ƹ�ƱŚºĭźĭ�ƽŻŹƹŚºƄƧ�ƭƺºƬƗ�ƵŚĮƄƳřŵ�ƾưƬƗ�š��ƽŚºƣ
����ǀƷ�ƺƌƗ�ƾƟŚƘƯźǀƯř�ŵƺƘƀƯ�źŤƧŵŐ��ƶƀſŒƯ�ƾưƬƗ�š��ƽ��ƵŚºǀĭ�šŚƤǀƤŰţ�������źƏŚºų�ƶºŝ�ŹƺºƄƧ�ƾƨºƃżě

ƾƿŚưƴƷřŹ���šŶƗŚƀƯ�ƹ�ŚƷ�������������ŶºǀƯř��İºƯǈƛ�ŶºưŰƯ��İƴºƀǀŰƯ�ŶưŰƯ�ŽŶƴƸƯ�ƱŚƿŚƣō�Żř�ƹ�ƾưƬƗ�ƽŚƷ
Ưǈƛ����źƀě�ƹ�įŻŹŵƺĭ�Ŷưůř��İƭ������Ƴř�Źŵ�įŹŚĪưƷ�źƏŚų�ƶŝ�ƱŚưǀě����ƭŚºŬ�ƶºƳƺưƳ��ƽŹřŵźºŝ����ƹ�źƨºƄţ�ŚºƷ
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�
ƖŝŚƴƯ�

Abdollahi, G. A. (2004) Sunn pest management in Iran, an analytical approach. 239 pp. 

Agriculture Education Publications. [In Persian with English summary]. 

Anonymous (1998) Report of sunn pest general project. Department of Sunn Pest Research, 

Plant Pests and Diseases Research Institute. [In Persian with English summary]. 

Anonymous (2005) Report of sunn pest control in Lorestan province. Plant Protection Office 

of Lorestan. [In Persian]. 

Anonymous (2007) Report of sunn pest control in Iran. Plant Protection Organization. [In 

Persian]. 
Baghdadchi, M. H. (1992) Performance problems and recent status of cereal�s sunn pest 

control in Iran. Report of Sunn Pest Conference, Department of Agriculture, Tehran 

University, 76-79. [In Persian]. 



ÒÕ                                             ��ƾƴƀǀŰƯƱřŹŚƨưƷ�ƹ�ƶƳƺưƳ��ƶƫŚŞƳŵ�ƽźǀĭ��ŹŵŚƯ�Ʋſ�ŢǀƘưū�ƽř����

Bahrami, N., Radjabi, Gh., Rezabeigi, M & Kamali, K. (2002) Study on economic injury 

level of sunn pest (Eurygaster integriceps Put.) on wheat in rainfed fields of 

Kermanshah province. Applied Entomology and Phytopathology 70(2), 29-44. [In 

Persian with English summary]. 

Barrigossi, J. A. F., Hein, G. L. & Higley, L. G. (2003)  Economic injury level and 

sequential sampling plans for Mexican bean beetle (Coleoptera: Coccinellidae) on dry 

beans. Journal of Economic Entomology 96(4), 1160-1167. 

Binns, M. R. (1994) Sequential sampling for classifying pest status. pp. 137-174 in Pedigo, L. 

P. & Buntin, G. D. (Eds) Handbook of sampling methods for arthropods in 

agriculture. 689 pp. CRC Press, Boca Raton, Florida.  

Clarke-Harris, D., & Fleischer, S. J. (2003) Sequential sampling and biorational chemistries 

for management of lepidopteran pests of vegetable amaranth in the Caribbean. Journal 

of Economic Entomology 96(3), 798-804. 

Elliott, J. M. (1979) Statistical analysis of samples of benthic invertebrates. Freshwater 

Biological Association, Scientific Publication, 25, 157 pp. 

Fowler, G. W. & Lynch, A. M. (1987) Bibliography of sequential sampling plans in insect 

pest management based on Walds sequential probability ratio test. Great Lakes 

Entomology, 20, 165. 

Hirbod, A. (2001) Efficacy of general control against cereal�s sunn pest in crop year 2000-

2001, and its assessment in two recent years. Office of Common and Public Pests, 

Plant Protection Organization, 52 pp. [In Persian]. 

Mardukhi, V & Haydari, M. (1992) Study on variations of population density and damage 

of sunn pest (Eurygaster integriceps Put.) in rain-fed areas of Kurdestan. Applied 

Entomology and Phytopathology 60(1, 2), 31-41. [In Persian with English summary]. 

Moin Namini, S., Sahraghard, A. & Amirmaafi, M. (2000) Sequential sampling of sunn 

pest in Varamin area. Proceedings of the 14th Iranian Plant Protection Congress, Vol. 

1, Pests, 10.  

Noori, H., Noori Ghanbalani, Gh., Azmayeshfard, P. & Amirmaafi, M. (2002) Economic 

injury level for adult of sunn pest, Eurygaster integriceps Puton (Het: Scutelleridae) in 

Qazvin region. Appendix of Proceedings of the 15th Iranian Plant Protection 

Congress, 28. 



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���ç���ÎÐÕë�������������������������������������������������������������������������ÒÖ 

Parker, B. L., Costa, S. D., Skinner, M. & Bouhssini, M. El. (2002) Samplimg sunn pest 

(Eurygaster integriceps Put.) in overwintering sites in Northern Syria. Turkish Journal 

of Agriculture and Forestry 26, 109-117.  

Pedigo, L. P. & Zeiss, M. R. (1996) Analysis in insect ecology and management. 168 pp. 

Iowa State University Press/Ames.  

Pirhadi, A. & Radjabi, Gh. (2004) Investigation on the biology of dipterious parasitoid of 

sunn pest in Lorestan province. Plant Pests and Diseases Research Division of 

Lorestan, 49 pp. [In Persian with English summary]. 

Pirhadi, A. & Radjabi, Gh. (2005) Study on the effect of early and fast yield harvesting on 

sunn pest control. Plant Pests and Diseases Research Division of Lorestan, 39 pp. [In 

Persian with English summary].  

Poole, R. W. (1974) An introduction to quantitative ecology. 532 pp. McGraw-Hill 

Kogakusha, LTD.  

Radjabi, Gh. (1993) Main factors in widespread and outbreak of sunn pest in recent years. 

Plant Pests and Diseases Research Institute, 33 pp. [In Persian with English 

summary]. 

Radjabi, Gh. (2000) Ecology of cereals� sunn pests in Iran. 343 pp. Agricultural Research, 

Education and Extension Organization Publications. [In Persian]. 

SAS Institute (1999) SAS/STAT user's guide, version 8. SAS Institute, Cary, NC. 

Young, J. L & Young, J. H. (1998) Statistical ecology.�565 pp. Kluwer Academic 

Publishers, Boston.� 


