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ƵŶǀƨģ�
Ʋſ��ƽŚƷƵŚǀſ�ĬƳŹ�ƄƯ�Ƶƹźĭ�Ʀƿ�ŢǀƘưū�Źŵ�ƆŴ�ƭŶƴĭ�ƾƫƺưƘƯ�Ʋſ�ƽŚƷ��Eurygaster integriceps Puton�ŶƴŤƀƷ���
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Ūƴě�ƶƳŚĭ��ƽ�ƶŝ�ƾĭŹƺě���ŵřźƟř�Źŵ�Ŝǀţźţ�ƵŚǀºſ��ĬºƳŹ�ÍÎ�Í�t�ÏÑ�Ô��ÍÏ�Í�t�ÎÑ�Ñ��ÍÑ�Í�t�ÖÔ�Ô��ÍÑ�Í�t�ÓÐ�Ó��ÍÑ�Í�t�ÏÎ�Ô�ƹ�
ÍÔ�Í�t�ÐÏ�ÎÎ���������ƾƫƺưƘƯ�ĬƳŹ�Śŝ�ŵřźƟř�Źŵ�ƹ�ŻƹŹ�ÍÎ�Í�t�ÎÖ�Ô���ÍÎ�Í�t�ÎÑ�Ñ���ÍÐ�Í�t�ÕÐ�Ô���ÍÏ�Í�t�ÎÖ�Ó��ÍÐ�Í�t�ÕÕ�Ó�ƹ�
ÍÑ�Í�t�ÓÐ�ÎÍ����ŶƯō�Ţſŵ�ƶŝ�ŻƹŹ���ƵŹƹŵ��ƽ�ŵřźƟř�ƾƬƧ�ƽŚưƳ�ƹ�ƺƄƳ��ƵŚǀſ�ĬƳŹŚŝ��ƲǀĮƳŚǀƯ�ÎÒ�Í�t�ÎÐ�ÑÑ���Śºŝ�ŵřźºƟř�ƪŝŚƤƯ�Źŵ�ŻƹŹ�

��ƲǀĮƳŚǀƯ�Śŝ�ƾƫƺưƘƯ�ĬƳŹÎÍ�Í�t�ÐÐ�ÑÏƶŝ�ŻƹŹ��ƾƴƘƯ�ŹƺƏ�ƾƳǇƺƏ�ƽŹřŵ�ŵƺŝ�źţ��ƶŝ�šƹŚƠţ�Ʋƿř��ŹƺºƏ������Ʋǀƴºſ�ƶºŝ�ƍƺºŝźƯ�ƵŶºưƗ
ƶƿŸƜţ�ƵŶƴƴƧ���Ʋſ�ƽ��ƾƯ�ƭŶƴĭ��Ŷƃ��ƵŹƹŵ����ƮŴţ�Żř�ŶƘŝ�ƹ�ƪŞƣ�ƽ�ƵŹƹŵ�ƹ�ƽżƿŹ�ƮŴţ�ƽ��ƝǈŤųř�Ƶƹźĭ�ƹŵ�Źŵ�ƽżƿŹ�ƾºƴƘƯ��Śºŝ�ƽŹřŵ���ƮºƷ

��ŶƴŤƃřŶƳ�ƶŝ��Źŵ�Ŝǀţźţ���ŵřźƟřƵŚǀſ�ĬƳŹ�Õ�Í�t�Ð�ÎÍ��Ö�Î�t�Ö�Ò�ƹ�Ñ�Ó�t�Î�ÐÑ���ƾƫƺºưƘƯ�ĬºƳŹ�Śŝ�ŵřźƟř�Źŵ�ƹ�ŻƹŹ�Õ�Í�t�Ï�ÎÍ��
Ñ�Î�t�Í�Ñ�ƹ�Ñ�Ó�t�Ö�ÐÑŵƺŝ�ŻƹŹ����ƶŝ�ŹƺƏ�Ʋſ�Źŵ�ƾƴſ�ƪŨƯ�Ŷǀƫƺţ�ƩƹŶū�ƽŚƷźŤƯřŹŚě�ŹřŶƤƯ�ƾƬƧ��ƽŚƷƵŚǀſ�ĬƳŹ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ�

���ưƧ�ƾƫƺưƘƯ�ĬƳŹ�Śŝ�ŵƺŝ�źŤ�����ƵŵŚƯ�ŵřźƟř�ƱŶŝ�ƱŻƹ���ƱŚŤƀƯŻ�ƽ���ƾƴƘƯ�ƍŚŞţŹř�ƱřŹŸĭ�������ŢºƃřŶƳ�ƮºŴţ�Ŷºǀƫƺţ�ƱřżºǀƯ�Śºŝ�ƽŹřŵ���ƶºƀƿŚƤƯ�ƽ�
��ƽŚƷźŤƯřŹŚě�ŹřŶƿŚě�ŢǀƘưū��ƽŚƐų�ŹŚǀƘƯt��ƲǀĮƳŚǀƯ���ƹŵ�ƱŚƯŻ�šŶƯ�ƪƯŚƃ��źŝřźŝ��ƱŶƃ(Dt)��ŻƹŹ�ƵŹƹŵ�ƩƺƏ�ƲǀĮƳŚǀƯ�����Ʀºƿ�ƽ

�ƪƀƳ(T)��ŻƹŹ�Ŷǀƫƺţ�ƆƫŚų�űźƳ����ƪŨƯ(Rî)��ƵŵŚƯ�ƮŴţ�ƵŵŚƯ��ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ��(rm)��Î�ƱŚƯŻ���ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ�ƹ
��ŢǀƘưū(ë)���ŻƹŹ�Źŵ��ƶŝ���ŜǀţźţÓÕ�Í�t�ÔÓ�ÎÐ���ÔÎ�Î�t�ÓÖ�ÓÍ��ÍÖ�Ñ�t�ÓÔ�ÏÍ��ÍÍÏÒ�Í�t�ÍÒÍÏ��Í��ƹÍÍÏÓ�Í�t�ÍÒÎÒ�Î�

ŵŹ���Ƶƹźĭ�ƵŚǀſ�ĬƳŹ�ƹ��ÒÍ�Í�t�ÔÖ�ÎÏ���ÎÐ�Ï�t�ÓÍ�ÓÏ��ÏÓ�Ò�t�ÎÎ�ÏÖ��ÍÍÏÎ�Í�t�ÍÒÑÎ��Í��ƹÍÍÏÏ�Í�t�ÍÒÒÓ�ÎŹŵ���Śŝ�Ƶƹźĭ
��ĬƳŹƾƫƺưƘƯ���ƾƴƘƯ�šƹŚƠţ�����ŵřŶƳ�ƱŚƄƳ�ƮƷŚŝ�řŹ�ƽŹřŵ��ƾĭĦƿƹ�ƾųźŝ�ŵƺūƹ�ƲǀƿŚě�ŢŞƀƳ�ƶŝ�ƾŤƀƿŻ�ƽŚƷ����ŵřźºƟř�Źŵ�źºţ�ƵŚǀºſ��ĬºƳŹ��

źŝƾſŹ�ƪƀƳ�Źŵ�řŹ�ƽźŤƄǀŝ�ƽŚƷ�ƾƯ�ƽŶƘŝ�ƽŚƷ�Ŷǀƫƺţ�Ʊřƺţ�Śţ�ŶŞƬƏ�ƲƃƹŹ�řŹ�Ƶƹźĭ�Ʋƿř�ƾƬŨƯ�ŵŻŚſ�źţ��
ĥřƹĭŚƱƽŶǀƬƧ���ŢƀƿŻ���ŢǀƘưū�ƾưƧ�ƪǀƬŰţ��ƾſŚƴƃſƵŚǀ�ĮƳŹ��ƭŶƴĭ�Ʋſ��ƾHeteroptera�Eurygaster integriceps �
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ÎÎÍ                                ƽŹƺŝŚƄǀƳ�ƢƤŰƯ��ƶƀƿŚƤƯ��ƹ�ŚưƳ�ƹ�ƺƄƳ�ƽƲſ�ƪŨƯ�Ŷǀƫƺţ�ƵŚǀſ�ƽŚƷ��ƹ�ĬƳŹ����

Abstract 
Among the sunn pest populations, melanic phenotype of Eurygaster integriceps Puton is a distinct 

colour morph. A set of experiments were performed to examine possible differences between typical and 
melanic phenotypes of E. integriceps using overwintered adults collected from Gharah-Aghaj mountains 
(southeast of Tehran). Melanics consisted only 0.3% of the total population. The laboratory conditions 
were: T = 24 ± 1 °C, RH = 60-70% and L: D = 16: 8 h. Incubation period and five nymphal instars were 
7.24 ± 0.01, 4.14 ± 0.02, 7.97 ± 0.04, 6.63 ± 0.04, 7.21 ± 0.04 and 11.32 ± 0.07 days in melanics, and 
7.19 ± 0.01, 4.14 ± 0.01, 7.83 ± 0.03, 6.19 ± 0.02, 6.88 ± 0.03 and 10.63 ± 0.04 days in typicals, 
respectively. Melanics with 44.13 ± 0.15 days had a longer developmental time than typicals with 42.33 ± 
0.10 days. This difference was mainly related to the feeding instars. Durations of pre-oviposition period, 
oviposition period and post-oviposition period in both groups were not significantly different: 10.3 ± 0.8 
days, 34.1 ± 6.4 days and 5.9 ± 1.9 days for melanics, and 10.2 ± 0.8 days, 34.9 ± 6.4 days and 4.0 ± 1.4 
days for typicals, respectively. In general, reproductive table parameters showed an inferior performance 
of melanics compared to the typicals. There was no clear relationship between female body weight and 
total number of eggs in both groups. Stable population parameters (mean ± SE) of doubling time, Dt 
(days), mean generation time, T (days), net reproductive rate, Rî (female eggs/female), intrinsic rate of 
increase, rm (1/time) and finite rate of increase, ë (per day), were 13.68 ± 0.68, 60.69 ± 1.71, 20.67 ± 4.09, 
0.0502 ± 0.0025 and 1.0515 ± 0.0026 in melanics, respectively. The respective values for typicals were 
12.79 ± 0.50, 62.60 ± 2.13, 29.11 ± 5.26, 0.0541 ± 0.0021 and 1.0556 ± 0.0022. None of these parameters 
were significantly different between two groups. Relatively inferior characteristics of melanics observed 
in this study need further experiments on their successive generations to elucidate reproductive 
performances of the group. 
Key words: biology, demography, melanism, sunn pest, Heteroptera, Eurygaster integriceps 

 
ƶƯŶƤƯ�

ƵŶƿŶě��ƽ�ƵŚǀſ�ĮƳŹ��ƾ(melanism)������ƶºƿƹřŻ�Żř�řŹ�ƾºƠƬŤŴƯ�šŚºƘƫŚƐƯ�šřźºƄů�ƽŚºǀƳŵ�Źŵ����ƽŚºƷ
���ƶŤƃřŵ�ƵřźưƷ�ƶŝ�šƹŚƠŤƯ��Ţſř���ƽŵźŝŹŚƧ�ƵŚĭŶƿŵ�Żř�ƾſŹźŝ�Ʋƿř��ƶŝ�ŚƷ�����ƪºƬƗ�ƶºŝ�ƍƺºŝźƯ�ƵŶưƗ�ŹƺƏ
�Ʊō�ŪƿŚŤƳ�ƹ�ŹŚŧō�ƹ�ƵŶƿŶěƾƯ��ŵƺƃ���Źŵ�ƵŶºƃ�ƾſŹźŝWilson et al., 2001; True, 2003����ƶºŝ���ŹƺºƏ

ƩŚŨƯ����ƴƷƹĦě�Żř�ƾųźŝ�ŶƱŚĭ���šŹřźºů���ƲǀƿŚºě����ƾƬºƇř�ƪºƯřƺƗ�Żř�řŹ���ŵřźºƟř�ƾºƳřƹřźƟ��ƵŚǀºſ��ĬºƳŹ��Źŵ
��ƥŻƹŶºƄƠƧAdalia bipunctata (L.)��ƾºƯ��ŶºƴƳřŵ�(thermal melanism)�(Muggleton et al., 1975)��

źººĮƿŵ�ƾººƌƘŝ�ƾĭŵƺººƫō��ŢººǀƫŚƘƟ�Żř�ƾººƃŚƳ�ƽŚººƷ�Ƴřŵ�Ʊō�ƾƬººƇř�ŢººƬƗ�řŹ�ƾŤƘƴººƇ�ƽŚººƷƶŤººƀ�řŶººƳ�
(industrial melanism)�(Mikkola & Allbercht, 1988)��žƨƗźŝ�ƮƷ�ƾƷƹźĭ���ŶºƳŶƤŤƘƯ���Ʋǀºŝ�ƶºƧ�

���ŵřźƟř�ƾƳřƹřźƟƵŚǀſ�ĬƳŹ��ŢǀƘưū�Źŵ������ƾĭŵƺƫō�Śŝ�ƥŻƹŶƄƠƧ�Ʋƿř�ƽŚƷ����ŵƺūƹ�ƾĮŤƀŞưƷ�ƾŤƘƴƇ�ƽŚƷ�
�ŵŹřŶƳ(Honek, 1975)��Scali & Masetti (1983)ƪƯřƺƗ���řƺºƷƹ�śō�ƪºƯřƺƗ�Żř�źŤƄǀŝ�řŹ�ƾŧŹř�ƿ�Źŵ�ƾ

Źŵ�ƵŚǀſ�ĬƳŹ�ƂƿřŶǀě�ŻƹŶƄƠƧ�ƲƿřƯ�ƥŒƾƯ�źŧ��ŶºƴƳřŵ��Aldrich (1986)Źŵ������źĭŹŚƨºƃ�Ʋºſ�ŵŹƺºƯ
Podisus maculiventris (Say)ƾƯ�ƱŚǀŝ��Ʋſ�ƶƧ�ŶƴƧ�Ɩưū�ƽŚƷ�Źŵ�ƵŶƃ�ƽŹƹō�ŹŚƸŝ�Śě�ƹƿƵźǀţ�żǀ��Żř�źţ

ŚƸƳōƿ������Ɩưū�ƱŚŤƀŝŚţ�Ǝſřƹř�Źŵ�ƶƧ�ŶƴŤƀƷ�ƾ��ƵŶƃ�ƽŹƹō�ŶƳř�ƹ��ƶŝ��ŹƺƏ�ƵŵŚƯ�ƾƬƧ���Ƶźºǀţ�ŚºƷ����ŚºƷźƳ�Żř�źºţ
ŶƴŤƀƷ���ƾƯ�ƽƹ��ŶƀƿƺƳ���ƶƧ��ŵźŝŹŚƧƹ�ƾƳřƺū�ƱƺƯŹƺƷ�Źřźƣ������Żƹźºŝ�Żř�ƖƳŚºƯ�ǇŚºŝ�šŹřźºů�Źŵ�ƲŤƟźĭ
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ƵŶƿŶě��ƽ�ƵŚǀſ�ĮƳŹ��ƾ�ƵźƄů�Źŵ����ƽ��ŹƺƧŸƯ���ƵŹƹŵ�ƩƺƏ�ŚƯř�ƵŶƃ��ƽ��ţ�ƽŹƺƳ�Ő��ŵŹřŶºƳ�ƵŶƿŶě�Ʋƿř�Źŵ�ƽźǀŧ��
ŹŵƪƿŻźŝ��ƵŶƿŶě�ŹƺƸƓ��ƽ�ƵŚǀſ�ĮƳŹƾ�Źŵ��ƲſDysdercus maurus Distant���Śºŝ��ŚºǀƟřźƜū�ƉźºƗƿ�ƾ

ƾĮŤƀŞưƷŢŞŨƯ�Ƶŵřŵ�ƱŚƄƳ���Ţſř�(Almeida et al., 1984)��
��ƶŞƴū�Żř�ƾƨƿ���ƶūƺţ�ŜƫŚū�ƽŚƷ�ƵŶƿŶě�ƽ�ƵŚǀſ�ĮƳŹƶƯŚƳźŝ�Źŵ�ƾ�ƽŵźŝŹŚƧ�ƽŚƷ����ƱŚºƨƯř�ƾºſŹźŝ�

���ƾĭĦƿƹ�ƹ�Ʊō�Ʋǀŝ�ƍŚŞţŹř�ƷŚƧ�ƾŤƀƿŻ�ƽŚƷƴƵŶƴƿřżƟř�Śƿ�ƵŶ�ƽŢǀƘưū�������ƶºƘƫŚƐƯ�ŵŹƺºƯ�šřźºƄů�ƽŚºƷ
Ţſř��Gershenzon (1994)�ƾƯ�ƮƄƿźŝř�ƭźƧ�ƾƗƺƳ�Źŵ�ƶƧ�ŶƀƿƺƳ�ƭŚƳ�ƶŝ�Antheraea pernyi (Guérin-

Méneville)����ŵřźƟř�ƵŚǀſ�ĬƳŹ���������řŶƳ�ƮƄƿźŝř�Ŷǀƫƺţ�ƱřżǀƯ�Źŵ�ƾţƹŚƠţ�ƾƫƺưƘƯ�ŵřźƟř�Śŝ�ŶƳŹ���ŚƯř���ƽŚºƷƹŹǇ
ƵŚǀººſ�ĬººƳŹ�ŢŞººƀƳ�ƽźŤººƄǀŝ�ŢººƯƹŚƤƯƽŹŚººưǀŝ�ƶººŝ���ƾººſƹźƿƹ�ƽŚººƷƾººƯ�ƱŚººƄƳ�ŵƺººų�Żř�ƷŵŶººƴ��

Lorimer (1979)ƾƯ�ƱŚǀŝ��Źŵ�ƶƧ�ŶƴƧ�ƶƳřƹźě�ƽ�Malacosoma disstria Hübner���ƭźºƟ�ƶƧ�ƵŚǀºſ��ĬºƳŹ�
ƅƺƈŴƯ������Ţſř�źƳ�ŵřźƟř�ƵŹƹŵ��ƽ��������ƵźǀƠƃ�ƱŻƹ�ƹ�ŚƤŝ�ŶƇŹŵ��ŚưƳ�ƹ�ƺƄƳ����Ƶƹźºĭ�Ʋǀŝ�����ƞºƬŤŴƯ�ƽŚºƷ

���ƾƴƘƯ�ƝǈŤųř�Ʊō�ŢǀƘưū���ŶƳŹřŶƳ�ƽŹřŵ��ŚƯř��ƵŵŚƯ�����ũŚŤƳ�ƶƧ�ƾƿŚƷƵŚǀſ�ĬƳŹ�ƾƯ�ŵƺūƹ�ƶŝ�ŶƳŹƹō�ƽřŹřŵ�
ŶƴŤƀƷ�ƽźŤƄǀŝ�ƽŹƹŹŚŝ��Żř��ƾƟźƏPoitout (1973)ƾƯ��ŶƀƿƺƳ�ƶºƧ���ƱŚºţƺƯ�ŹƺºƸƓ����ƽŚºƷ�ƵŚǀºſ��ĬºƳŹ�

ƶƳřƹźě�ƽ�Spodoptera exigua (Hübner)Źƹŵ�Śŝ�Ƶ�ƽƾƳǇƺƏ���ƵźǀƠƃ�ƮƧ�ƱŻƹ��ƽƹŹǇ�ƽŚưƳ�ƹ�ƺƄƳ�źţ
ƹ����Ţºſř�ƵřźºưƷ�ƮºŴţ�ŲƿźƠţ�ƲǀƿŚě�ŶƇŹŵ�ưƷ��ƲǀºƴĤ��šřŶƷŚºƄƯ�ƢºŞƏ���Zvereva et al. (2002)��

Ʀſƺſ�ƶƧ�ƾƯŚĮƴƷ�īźŝ���ŹřƺųChrysomela lapponica L.��Źŵ�ŵƺºƃ�ƶƿŸƜţ�ƲǀƿŚě�ŢǀƠǀƧ�ƽřŸƛ�Śŝ�
�ŵřźƟřƵŚǀſ�ĬƳŹƟř�ƶŝ�ŢŞƀƳ�ƲƃƹŹ�ĬƳŹ�ƽřŹřŵ�ŵřź�ƹ�īźƯ�źţ�ƾƯ�űŹ�ƽźŤƄǀŝ�źǀƯ�ŶƷŵ��

�������ƵŻřŶƳř�ƽƹŹ�ŢǀƘưū�ƦǀƯŚƴƿŵ�ƶŝ�ƍƺŝźƯ�šŚƘƫŚƐƯ�ƲƿźŤƄǀŝ�����ƵŶƃ�żƧźưŤƯ�ŢǀƘưū�ƽ�����Ţºſř
����������ĚǀţƺƴƟ�ŢǀƠǀƧ�źƔƳ�Żř�ƵźƄů�Ʀƿ�ƾŤǀƘưū�ŜǀƧźţ�ŢųŚƴƃ�ƶƨƴƿř�ƩŚů���ƵŶºƴƷŵ�ƪǀƨƄţ�ƽŚƷ��Ʊō�ƽ

����Ƶƹźººĭ�šŚƳŚººſƺƳ�ƪººƬƗ�źººŤƸŝ�ƥŹŵ�ƽřźººŝ��ŢººǀƘưū���źººƋ�Ʊō�ƞººƬŤŴƯ�ƽŚººƷŢººſř�ƽŹƹ�
(Zvereva et al., 2002)��Ʋſ��ƽŚƷƵŚǀſ�ĬƳŹ�ŢºǀƘưū�Źŵ�ƆŴƄƯ�Ƶƹźĭ�Ʀƿ������ƾƫƺºưƘƯ�Ʋºſ�ƽŚºƷ

Eurygaster integriceps PutonŶƴŤƀƷ���ƶŝ�ƽŹƺƏƶƧ���ƶŝƶŤƿŹřƹ�ƱřƺƴƗ�ƽ�E. integriceps var. nigra 

Reuter�ƶŤƿŹřƹ�Śƿ�ƹ��Ʊō�ƶŝ�ƦƿŵżƳ�ƽE. integriceps var. distigma Horwath�Ƶŵźŝ�ƭŚƳŶƃ�Ƶ��ŶºƳř���Źŵ
�����Ƶƹźĭ�Ʋƿř�ƶŝ�ƲǀƯřŹƹ��ƽŹŵŚƳ�Ʋſ���ƾƯ�ƶŤƠĭ��ŵƺƃ����ƾƫƺưƘƯ�ĬƳŹ�Śŝ�ƦǀĜǀţ�ƭźƟ�Ʀƿ�ƲǀƴĤưƷ���řŹ�ƶƧ

ŢǀƘưū�Ʋǀŝ�Źŵ�ƾƳřƹřźƟ�ƲƿźŤƄǀŝ�ƽřŹřŵ��ƭŚƳ�Śŝ�Ţſř�ƭŶƴĭ�Ʋſ�ƽŚƷE. integriceps var. testacea 

ReuterƵŵźƧ�źƧŷ��ŶƳř�(Vodjdani, 1954)�����šŚºƤǀƤŰţ�ƢºŞƏMohaghegh (1991)��ƹSaeedi (1997)��
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ÎÎÏ                                ƽŹƺŝŚƄǀƳ�ƢƤŰƯ��ƶƀƿŚƤƯ��ƹ�ŚưƳ�ƹ�ƺƄƳ�ƽƲſ�ƪŨƯ�Ŷǀƫƺţ�ƵŚǀſ�ƽŚƷ��ƹ�ĬƳŹ����

���Ʋſ�ƲƿŶƫřƹ�ƶƧ�ƾŤƣƹ�ƭŶƴĭ�����ƹŵ�źƷ�ƵŚǀſ�ĬƳŹ��ŶƴƃŚŝ�ũŚŤƳ�ƵŚǀſ�ĬƳŹ����ƶºƧ�ƾºŤƣƹ�ƶºŝ�ŢŞƀƳ�ƽźŤƄǀŝ�
��ŚƸƴţ��Ʊō�Żř�ƾƨƿ���ŚƷƵŚǀſ�ĬƳŹ�ŶƃŚŝ���ƶŝ���ƾƯ�ŵƺūƹ�ōƿŶ����ƲƿřƶŬǀŤƳ����ƶƐŝřŹ�Ʀƿ�ŵƺūƹ�źĮƳŚǀŝ��ƽ��ƾºƨǀŤƳĥ�

�Ʋſ�Źŵ�ƵŚǀſ�ĬƳŹ�ƽřźŝƾƫƺưƘƯ��ƭŶƴĭ�Ţſř��������Śºƿō�ƶºƧ�Ţºſř�ŭźºƐƯ�Ʃřƺſ�Ʋƿř�ƱƺƴƧř�ƶºŝ���ŚºŰƫ�Ƒ
ƾĭĦƿƹ���ƽŚƷ���ƾŤƀƿŻ�ƞƬŤŴƯ���ŵřźƟř�ƲǀŝƵŚǀſ�ĬƳŹ���ƹ�������ƲºƃƹŹ�ĬºƳŹ�ƽřŹřŵ�ŵřźºƟř�����źºţ��ƾƫƺºưƘƯ��Źŵ��
ŢǀƘưū����ţƹŚƠţ�ƭŶƴĭ�Ʋſ�ƽŚƷ���������ŚºưƳ�ƹ�ƺºƄƳ�źºƔƴƯ�Żř�źºƋŚů�ƢǀƤŰţ�ƶƧ�ƾƗƺƋƺƯ��ŵŹřŵ�ŵƺūƹ�ƾ
ƪŨƯ�Ŷǀƫƺţƹ���ŢǀƘưū�ƾưƧ�ƪǀƬŰţ(Demography)ŵŚƿ�Ƶƹźĭ�ƹŵ�ŵřźƟř�Źŵ��ƾƯ�Ʊō�ƶŝ�ƵŶƃ�ŵŻřŵźě��
�
ƹ�ŵřƺƯ�ƁƹŹ�ŚƷ�
ƏƩŚſ�ƾ��ƽŚƷæèíÑ�æèíç��ſ�ƲE. integriceps��Źŵ�źųřƹř�ƹ�ƱŚŤºƀƯŻ��ŹŚºƸŝ�ƪºƿřƹř���Żř�ƪºŞƣ�

������Ƶźƣ�šŚƗŚƠţŹř�Żř��ƕŹřżƯ�ƶŝ�ŚƸƳō�ƁżƿŹ�ƲǀƯřŹƹ�ũŚƣō�Ɩưū��ƪƤŤƴƯ�ƵŚĮƄƿŚƯŻō�ƶŝ�ƹ�ƽŹƹōŶƃ��Żř�žě�
���ƱŵƺưƳ�żǀǀưţ��ƱŵźƧ�řŶū�ƹ�Ʋſ���ƽŚƷƵŚǀſ�ĬƳŹ��Ťºſŵ�Źŵ�ƶǀƤŝ�ƶ��ƽŚºƷ�ƱŻƹ�ŵŶºƘŤƯ���ŶƳŶºƃ����ƽƹŻřźºţ

Sartorius PT 210�Śŝ�Ţƣŵåæ�åƭźĭ�����ŶƇ�Ʋſ�ŵŶƗ�Òå�ƹ�źƳ�Òå�ƵŵŚºƯ����ƶºƳŚĭřŶū���Śºŝ�ƹ�ƲƿŻƺºţ�
ŜſŚƴţ�ƽŹřźƣźŝ�Ʋſ�ŵřŶƘţ���ŵřźƟř�ŶƇŹŵ�ƹ�ƲǀưŴţ�ƾƫƺưƘƯ�ƽŚƷƵŚǀſ�ĬƳŹŶƃ�ƶŞſŚŰƯ���

���ŵƺūƹ�ƱŚƨƯř�ƾſŹźŝ�ƽřźŝ���Źŵ�šƹŚƠţƾĭĦƿƹ��ƾŤƀƿŻ�ƽŚƷ����ƾºĮƳŹ�Ƶƹźºĭ�ƹŵ�Ʋǀŝ�Ʋºſ���ƽŚºƷ
ƵŚǀſ�ĬƳŹ�Ɩưū�����ƵŶƃ�ƽŹƹōŹŵ�ŶƴƠſř�æèíç�Żř�žě�żǀǀưţ��ƶŝ��ƱŶƃ��šŹƺºƇ����ƦºưƧ�ƶºŝ�ƽŵřźºƠƳř�
ƹŻřźţ��Sartorius MC1 Resaerch RC 210 D�Śŝ��Ţƣŵåæ�å�ƾƬǀƯ�ƭźĭ���źƷ�ƱŻƹ�ƩŵŚƘƯ�ƹ�ƵŶƃ�ƱŻƹ

Ƴō�Żř�ƦƿƂƿŚƯŻō�ƭŚŬƳř�ŢƸū�ŢǀƘưū�ƱŚưƷ�ƾƫƺưƘƯ�ĬƳŹ�ƽřŹřŵ�ŵřźƟř�Żř��ŚƸ�Ŷƃ�śŚŴŤƳř�ŚƷ���Ʋƿř
��������ƾĭĦƿƹ�Źŵ�ŵřźƟř�ƱŻƹ�ƾƫŚưŤůř�ŢƫŚųŵ�ƭŶƗ�ƽřźŝ�ŹŚƧ��ƫƺţ�ƽŚƷŶǀ�Ƴō�ƾƬŨƯšŹƺƇ�ŚƸ��ŢƟźĭ���Ʋƿř�ƶŝ

Ŝǀţźţ������źƷ�Żř�ŢƠū�ƶƳ�ŵřŶƘţ��������ƂƿŚƯŻō�ƕƹźƃ�ƽŚƴŞƯ�Ƶƹźĭ�ƹŵ�Żř�Ʀƿ�Ɩƣřƹ�ŚƷ��Ŷƃ��Źřźƨţ�źƷ�Źŵ��Żř
�ŹŚưǀţ�źƷ��ŢƠū�Ʀƿ�ƵźƄů��ƽ�������ƝŚƠºƃ�ƦǀŤºſǈě�ƝźºƓ�Ʀºƿ�Źŵ�ƵŵŚºƯ�ƹ�źºƳ�Ñåå�ƾºƬǀƯ���ƽźºŤǀƫ�

�æ�Ñ���ç�ì���Ò�æèƾŤƳŚſ��źŤƯ�Śŝ��ŹŵƁƺě�Źřźƣ�ƽŹƺţ�Ƶŵřŵƹ�ƞƧ��Ʊō�ſŵ�ŚŝƵŶƳŚƃƺě�ƽŸƛŚƧ�ƩŚưŤ�
��Ŷƃ���ƶƫƺƫ�Ʀƿ���ƽ�����ƶƧ�śō�ƽřŹřŵ�ƦģƺƧ�ƂƿŚƯŻō��ƶƳŚƷŵ���ƽƱō�ƵŶƃ�ŵƹŶƀƯ�ƶŞƴě�Śŝ���ŵƺŝ���ºţ�ƽřźŝŐ�ƲǀƯ

��śō��ƹƶƳřŵ��ƽ�ƭŶƴĭ��ƦƄų��ƮƣŹ�Ư�ƽƹŶƸ��ƶƿŸƜţ�ŢƸū���ƽ�Ʋſ��ŚƷ����ƝźƓ�ŹŵƶŤƃřŸĭ�Ŷƃ���źƷ�Żř���Ʀºƿ
�Ʋſ�Żř����ƽŚƷƵŚǀſ�ĬƳŹ�ƾƫƺưƘƯ�ƹ�îŵŚŬƿř�Źřźƨţ��Ŷƿŵźĭ��ƮŴţ�ƱřżǀƯ�Żř�ƶƳřŻƹŹ�ŹŚƯō�ƿŹƹ�ƽż�ƹ�īźƯ�

��Ŷƃ�ŢƃřŵŵŚƿ�ƪƯŚƧ�šřźƄů�źǀƯ���ŻƹŹ�źƷŹŚưǀţ�ƹŵ�źƷ�Źŵ�ƶưƷ��ƽ�ƮŴţ�šŚŬŤſŵ�ƶŝ����řżºŬƯ�ŹƺºƏ
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���ç���ÎÐÕë����������������������������������������������������������������������ÎÎÐ 

Źŵ�ƽźŤě��ƽŚƷ��ƝŚƠƃ�ƾƨǀŤſǈě���źƐƣ�Śŝ��æå�ƾŤƳŚſ��źŤƯ���Ʊō�ƞƧ�ƶƧ���������ƵŶǀºƃƺě�ƽŸºƛŚƧ�ƩŚưŤºſŵ�Śŝ�ŚƷ
�ŵƺŝ�ƵŶƃ�Źřźƣ��ƾƯ�ŢƟźĭ���ƲưƋ�Źŵ������������źºƐƣ�ƶºŝ�ƾƨǀŤºſǈě�ƦºģƺƧ�ƦŤºƄţ�Ʀƿ�ç��ƕŚºƠţŹř�ƹ�ì�å�
ƾŤƳŚſ��Ƨ�źŤƯ��ƶŞƴě�ƽƹŚů�ƶ���Źřźƣ�ƽźŤě�ƝźƓźƷ�Źŵ�ŵƺŝ�śƺƏźƯ�ƽ�Ƶŵřŵ��Ŷƃ����ƾĭŹƺºě�ƭƹŵ�Ʋſ�Żř�Śºţ�

��ƪƯŚƧ�šřźƄů�ŹƺƸƓ����ƶƳřŻƹŹ�ƶƳřŵ���ƭŶƴĭ�ƽ�ƹ����śō��ƶŝ��ŚƸƳōƵŵřŵ�ƾƯ��Ŷƃ�����ƶºǀƫƹř�Ʋǀƴſ�Źŵ���ƵŹƺºě���ƽŚºƷ
��Ʋſç�ƹ��è����ƶƿŸƜţ�ŢƫƺƸſ�ŢƸū���ƽ�ƵŹƺě��ŚƷ��ƶƳřŵ������������ƾºƯ�žǀºų�ƪºŞƣ�ŻƹŹ�Ʀºƿ�ƭŶƴĭ�ƽŚƷ��Ŷºƃ���Źŵ

����ſ�Żř�ŚƷŵřŻƺƳ��ŻŚǀƳ�šŹƺƇ�����ƶŝ�ƾĭŹƺě�ƭŹŚƸģ�Ʋ��ƱŚưƷƝźƓ���ƽŚƷÑåå�ƾƬǀƯ�����ƽźŤǀƫ�ƪƤŤƴƯ�ƾºƯ��Ŷºƃ��
Ʒ�ŻƹŹ�ź���ŹŚƯō�ŹƺƸƓ���ƪůřźƯ�šŚƠƬţ�ƹ��ƞƬŤŴƯ�����ŢƃřŵŵŚƿ�ŚưƳ�ƹ�ƺƄƳ�ƹ�ƪƯŚƧ�šřźƄů�ŹƺƸƓ�ƭŚĮƴƷ��

�ō�žƴūƱ����ƾƯ�ƆŴƄƯ�żǀƳ�ŚƷ�Ŷƃ��ƶǀƬƧ��ƽ�ƂƿŚƯŻō����řźƃ�Źŵ�ŚƷƿ����ƱŚºƀƨƿ�Ǝ�ƽŚºƯŵ�Î�t�ÏÑ��ƶºūŹŵ��ƽ�
ƾŤƳŚſ�ŵřźĭƾŞƀƳ�ŢŝƺƏŹ���ìå�ÓåŶƇŹŵ��ƹ�ŹƺƳ��ƾƿŚƴƃƹŹ��ƾƨƿŹŚţ��æÓ��íŢƗŚſ�ƭŚŬƳř��Ŷƿŵźĭ��

�Ƶŵřŵ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƽřźŝ��ƽŚƷ�šřźƄů�źưƗ�ƩƺƏ�ƹ�ƾĭŹƺě�ƪůřźƯ�ƽŚưƳ�ƹ�ƺƄƳ�ƶŝ�ƍƺŝźƯ
ƪƯŚƧ��ƶƿżŬţ���ƽ������ƭŚºŬƳř�ƶºƟźƏƹŵ�žƳŚºƿŹřƹ����������������ƱƺºƯŻō�Śºŝ�ƭƹżºƫ�šŹƺºƇ�Źŵ�ƶºƧ�ŶºƃTukey-HSD�
Ƶƹźĭ���ƾƯ�ƽŶƴŝ��Ŷƃ���ƶƀƿŚƤƯ�ƽřźŝ��ƽ�ƾĭĦƿƹ�����������ºƯŻō�Żř�Ƶƹźºĭ�ƹŵ�Ʋǀŝ�ƾŤƀƿŻ�ƽŚƷ��Ʊƺt���šŹƺºƇ�Źŵ�ƹ��

Ƶŵřŵ�ƖƿŻƺţ�ƱŵƺŞƳ�ƩŚƯźƳ�źǀƛ�ƱƺƯŻō�Żř�ŚƷ��ƽźŤƯřŹŚěMann-Whitney���ŹřżƟř�ƭźƳSPSS��ƵŵŚƠŤſř��Ŷƃ��
���������ƽŚƧ�ƖŝźƯ�ƱƺƯŻō�Śŝ�Ƶƹźĭ�ƹŵ�ƽŚƤŝ�ƾƴŰƴƯ(÷-square)��Ŷƃ�ƶƀƿŚƤƯ��������ƩƹŶºū�ƽŚºƷźŤƯřŹŚě�ƲǀºưŴţ�

�ŹřżƟř�ƭźƳ�Śŝ�ƪŨƯ�Ŷǀƫƺţ�ƾƴſExcel�ƹ�ƶŝƁƹŹ��Carey (1993)�ř�ƭŚºŬƳ��Ŷºƃ���ºſŚŰƯƹ�ƶŞ��ƶºƀƿŚƤƯ�ƽ�
�ƽŚƷźŤƯřŹŚěƪƯŚƃ�ŹřŶƿŚě�ŢǀƘưū�ƹŵ�ƱŚƯŻ�šŶƯ�źŝřźŝ��ƱŶƃ(Dt)ƵŹƹŵ�ƩƺƏ�ƲǀĮƳŚǀƯ���ƪƀƳ�Ʀƿ�ƽ�

(T)Ŷǀƫƺţ�ƆƫŚų�űźƳ����ƪŨƯ(Rî)�ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ��(rm)�ŢǀƘưū�ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ�ƹ�
(ë)ƁƹŹ�Żř��JackknifeƶƯŚƳźŝ�ƢŞƏ��ƽ���Ǝºſƺţ�ƵŶºƃ�ƶºǀƸţ��Maia et al. (2000)��żºƟř�ƭźºƳ�ƹ��ŹřSAS�

�Ŷƃ�ƵŵŚƠŤſř���ƶŞſŚŰƯ�Źŵ������Ʋƿř�ƽ������ŚºƤŝ�ŶºƇ�Źŵ�ƹ�ƱřŹƹŵ�ƩƺƏ�ŚƷźŤƯřŹŚě����ƑŚºŰƫ�ƮºƷ�ƚƫŚºŝŚƳ�ƪºůřźƯ��
Ŷƿŵźĭ��

�
ŤƳŚŪƿ�

Ʋſ�ƾƳřƹřźƟ��ƽŚƷƵŚǀſ�ĬƳŹ�
Ʋſ�ŶƇŹŵ��ƽŚƷƵŚǀſ�ĬƳŹ��E. integriceps�Źŵ��ƶºƳƺưƳ���Żř�ƽŹřŵźºŝ��ƱŚŤºƀƯŻ�ƲƧŚºƯř���ƱřŹŸºĭ�Źŵ

��ƩƹŶūæ��ƾƯ�ƶƔůǈƯ��ŵƺƃ����Ʋſ�ƾƳřƹřźƟ�ŢŞƀƳ���ƽŚƷƵŚǀſ�ĬƳŹŝ�Ʋſ�ƶ�ŲƿŹŚţ�Źŵ�ƾƫƺưƘƯ�ƽŚƷ���ƽŚºƷ
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ÎÎÑ                                ƽŹƺŝŚƄǀƳ�ƢƤŰƯ��ƶƀƿŚƤƯ��ƹ�ŚưƳ�ƹ�ƺƄƳ�ƽƲſ�ƪŨƯ�Ŷǀƫƺţ�ƵŚǀſ�ƽŚƷ��ƹ�ĬƳŹ����

�ƶƳƺưƳ�ƞƬŤŴƯ�����������ƱŚºǀƯ�Źŵ�ƹ�ƵŵƺºŞƳ�ƱŚƀƨƿ�ƽŹřŵźŝèíååå�������Żř�Ʋºſ�ŵŶºƗ�ååæè�å����Śºţ�ååÓí�å���Śºŝ�
�ƲǀĮƳŚǀƯååçî�åŵƺŝ�źǀƜŤƯ���
�
�ƩƹŶūæ��Ʋſ�ƾƳřƹřźƟ�ƵŚǀſ�ƽŚƷ�ƵƺƧ�Źŵ�ĬƳŹ�Ƶźƣ�ƽŚƷ�ŲƿŹŚţ�Źŵ�ƲǀƯřŹƹ�ũŚƣō�ƞƬŤŴƯ�ƽŚƷ� 

Table 1. Frequency of melanic phenotype of E. integriceps collected from Gharah-Aghaj 
mountains (Varamin) in different dates. 

 
Number of melanics Date Total number 

Female Male Sex ratio 
(F/FM) 

Melanics/total 

9 Mar. 2004 3700 2 3 0.4 0.0014 
14 Mar. 2004 4300 6 5 0.55 0.0026 
19-20 Aug. 2004 1720 0 3 0 0.0017 
26-27 Aug. 2004 1417 1 3 0.25 0.0028 
10 Oct. 2004 4000 5 7 0.42 0.0030 
27 Dec. 2004 3900 4 2 0.67 0.0015 
29 Dec. 2004 1417 0 2 0 0.0014 
1 Jan. 2005 2000 2 2 0.5 0.0020 
10 Jan. 2005 700 2 0 1.00 0.0029 
17 Jan. 2005 1300 2 3 0.40 0.0038 
3 Feb. 2005 1500 1 1 0.50 0.0013 
2 Mar. 2005 2000 3 2 0.60 0.0025 
3-4 Mar. 2005 2500 4 8 0.33 0.0048 
22 Mar. 2005 2600 6 8 0.43 0.0054 
23 Mar. 2005 2500 2 4 0.33 0.0024 
28 Mar. 2005 2200 11 4 0.73 0.0068 
Total 37754 51 57 0.47 0.0029 

�
ƹ�ƺƄƳ�ŚưƳ�
ǀƯ�������īźƯ�ŶƇŹŵ�ƹ�ŚưƳ�ƹ�ƺƄƳ�ƱřŹƹŵ�ƲǀĮƳŚ��ƹ�źƯ�źǀƯ���ƩƹŶºū�Źŵ�ƚƫŚºŝŚƳ�ƞƬŤŴƯ�ƪůřç��ƵŶºƯō�
Ţſř����ŤƄǀŝ�ƹ�ƲƿźŤưƧ�ƵŹƹŵ�Ʋƿź��������ţ�ƶŝ�ƾĭŹƺě�ƽŚưƳ�ƹ�ƺƄƳ�ƽŚƷ��ƵŹƺě�Źŵ�Ŝǀţź����Ʋºſ�ƽæ�ƵŹƺºě�ƹ���ƽ
��ƲſÒ�����Ʋſ�Ƶƹźĭ�ƹŵ�źƷ�ƽřźŝ��������ƾƫƺưƘƯ�ĬƳŹ�Śŝ�ƽŚƷ�æÑ�Ñ���ƹ�Óè�æå�ŻƹŹ����Ʋſ�ƹ���ƽŚƷƵŚǀſ��ĬºƳŹ�

�æÑ�Ñ���ƹ�èç�ææ�ŻƹŹ���ŵƺŝ��ƵŹƹŵ��ŚƷ��ƺƄƳ�ƽ��ƹŵ�Źŵ�ƾĭŹƺě�Ʃƹř�Ʋſ�ƹ�ƾƴǀƴū�ƽŚưƳ��ƝǈŤºųř�Ƶƹźĭ
ƾººƴƘƯ��ŢººƃřŶƳ�ƽŹřŵ��ƶººŝţźţººǀŜ��æÑí�å ��P��ÑÑÓ�æ�� Z ��Mann-Whitney�ƹ�îæí�å� �P��
æåè�å� �t���çíçå� �df����ƶǀƤŝ�ŚƯř���ƽ���Źŵ�ƾĭŹƺě�Ʋǀƴſ��ƹŵ��ŵŚƿ�Ƶƹźĭ���ƘƯ�ƝǈŤųř�ƵŶƃƾƴ�����Śŝ�řŹ�ƽŹřŵ

����ŶƳŵřŵ�ƱŚƄƳ�ƮƷ���ƶŝ�Ʋǀƴſ�ƽřźŝ�ŜǀţźţƾĭŹƺě�Ūƴě�Śţ�ƹŵ���ååè�å� �P��îçì�ç�� �t��çåÒì� �df��
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ååæ�åP<��Óíí�æå�� �t��æÑåÒ� �df��ååæ�åP<��ÐÑÑ�ì� �Z ��Mann-Whitney�ƹ�ååæ�åP<��
ÖÖÓ�í�� �t��íìì� �df���

�ƶƿżŬţ�ŪƿŚŤƳ�ƽƶƧ�ŵźƧ�ƆŴƄƯ�ƶƟźƏ�ƹŵ�žƳŚƿŹřƹ���ƶºŝ�Ʊō�žƴū�ƹ�ƵźƄů�ƱŶŝ�ĬƳŹ�ƪƯřƺƗ�
�ţ�ŜǀţźţŐ�����Ə�źŝ�ƽźŤưƧ�ƹ�źŤƄǀŝ�źǀŧ���ŶƴŤƃřŵ�ƭŶƴĭ�Ʋſ�ƽŚưƳ�ƹ�ƺƄƳ�ƾƬƧ�ƱřŹƹŵ�Ʃƺ���ƩƹŶºūç����Źŵ

�ƲǀĮƳŚǀƯ�ƦǀƨƠţ��ŚƷ����šřźƄů�ƵŚǀſ�ĬƳŹ���Śŝ�æÒ�å�t�æè�ÑÑ���ŹŚǀƘƯ�ƽŚƐų�t�ƲǀĮƳŚǀƯ�����ŵřźƟř�Żř�ŻƹŹ
�����Śŝ�ƾƫƺưƘƯ�ĬƳŹ�Śŝæå�å�t�èè�Ñç���ŶƃŹ�ƽřŹřŵ�ŻƹŹ��ƹ��ƾƳǇƺƏ�ƺưƳ����ŶºƳŵƺŝ�ƽźţ����ƩƹŶºūè��ƩƺºƏ�

ƵŹƹŵ���ƺƄƳ�ƽ���Ʋſ�ƾƬƧ�ƽŚưƳ���ŵŚƿ�ƽŚƷ���ƶŝ�řŹ�ƵŶƃ�ţ���Ƴō�žƴū�ƦǀƨƠ��ƾƯ�ƱŚƄƳ�ŚƸ��ŶƷŵ��ƶŝ����Źŵ�ƩŚºů�źƷ
���ƾƴƘƯ�šƹŚƠţ�ƾƧƺţ�ƱƺƯŻō����ŵ�Ʋǀŝ�ƽŹřŵƹƵŹ���ƺƄƳ�ƽ����ŝ�Ƶƹźĭ�ƹŵ�Ʋƿř�źƳ�ƹ�ƵŵŚƯ�šřźƄů�ƽŚưƳ�ƶ�Ţſŵ

ŶƯŚǀƳ��
��ƪƨƃæ�Ƶƹźĭ�ƹŵ�źƷ�Źŵ�řŹ�ƚƫŚŝŚƳ�ƞƬŤŴƯ�ƪůřźƯ�ƽŚƤŝ�ƾƴŰƴƯ��ƱŚºƄƳ�ƾºƯ���ºƷŵŶ����ƹŵ�źºƷ�Źŵ

Ƶƹźĭ���ƵŶưƗ�ƂŴŝ�����īźƯ�Żř�ƽř���ƹ����ƾƴǀƴū�ƪůřźƯ�Źŵ�ŚƷźǀƯƵŹƺě�ƹ���ŵŚºŤƟř�ơŚƠţř�ƶſ�ƹ�ƹŵ�Ʋǀƴſ�ƽŚƷ
����ƕƺưŬƯ�ŹŵÒÒ����ƹÒí���ƹ�īźƯ���ƶŝ�źǀƯŢǀƘưū�ƽřźŝ�Ŝǀţźţ���ƹ�ƾƫƺºưƘƯ�Ʋſ�ƽŚƷ�ƵŚǀºſ��ĬºƳŹ���

ƵŹƺě����������ƕƺưŬƯ�Śŝ�Ūƴě�ƹ�ŹŚƸģ��Ʀƿ�Ʋǀƴſ�ƽŚƷçå���ƹçæ��īźƯ��ƹ��ŢºǀƘưū�źǀƯ���ŵŚºƿ�ƽŚºƷ����ƵŶºƃ
��������ŶƳŵřŵ�ƅŚƈŤųř�ŵƺų�ƶŝ�řŹ�šŚƠƬţ�ƱřżǀƯ�ƲƿźŤưƧ��ƩƹŶūç���šƹŚƠţ�ŵƺūƹ�Śŝ����Ʋǀºŝ�ŵƺºūƺƯ�ƽŚƷ

��������������ŵřŶºƳ�ƱŚƄƳ�řŹ�ƾƟǈŤųř�Ƶƹźĭ�ƹŵ�Źŵ�ŚƤŝ�ƾƬƧ�ŶƳƹŹ��ƪůřźƯ�Żř�ƾƌƘŝ�ƽŚƤŝ��îîî�å� �P��Ò� �df��
åèæ�å� �÷2���
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�ƪƨƃæ�Ʋſ�Źŵ�ƚƫŚŝŚƳ�ƞƬŤŴƯ�ƪůřźƯ�ƽŚƤŝ�ƾƴŰƴƯ���ƽŚƷƵŚǀſ���ƾƫƺºưƘƯ�ƹ�ĬƳŹE. integriceps�Źŵ�

ƵŚĮƄƿŚƯŻō�Ǝƿřźƃ��
Fig. 1. Percentage survival of different immature stages of E. integriceps under laboratory 

conditions. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

ÎÎÓ                                ƽŹƺŝŚƄǀƳ�ƢƤŰƯ��ƶƀƿŚƤƯ��ƹ�ŚưƳ�ƹ�ƺƄƳ�ƽƲſ�ƪŨƯ�Ŷǀƫƺţ�ƵŚǀſ�ƽŚƷ��ƹ�ĬƳŹ����

��ƩƹŶūç��ƵŹƹŵ��������ŚưƳ�ƹ�ƺƄƳ�ƽ��ŻƹŹ�ƶŝ������īźƯ�ŶƇŹŵ�ƹ�����Ʋºſ�ƚƫŚºŝŚƳ�ƞºƬŤŴƯ�ƪºůřźƯ�źǀƯ�ƹ���ƽŚºƷ
ƵŚǀſ��ƾƫƺưƘƯ�ƹ�ĬƳŹE. integricepsƵŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ���

Table 2. Developmental times (days) and percent mortality of different immature stages of E. 
integriceps, typical and melanic phenotypes, under laboratory conditions. 

 
 Typical Melanic 

Stage Developmental time Mortality Developmental time Mortality 
Egg 7.19 ± 0.01a (n = 1810) 0.16 7.24 ± 0.01a (n = 1266) 0.22 
First instar 4.14 ± 0.01a (n = 1689) 0.06 4.14 ± 0.02a (n = 1133) 0.08 
Second instar 7.83 ± 0.03a (n = 1282) 0.19 7.97 ± 0.04b (n = 777) 0.22 
Third instar 6.19 ± 0.02a (n = 851) 0.20 6.63 ± 0.04b (n = 556) 0.14 
Forth instar 6.88 ± 0.03a (n = 681) 0.08 7.21 ± 0.04b (n = 456) 0.06 
Fifth instar 10.63 ± 0.04a (n = 542) 0.06 11.32 ± 0.07b (n = 337) 0.07 

*Means ± SE; means within a row followed by different letters are significantly different (t-test or Mann-                                                     
Whitney, P < 0.05).    
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�
�ƪƨƃç��ŚƤŝ�űźƳ�(lx)ƵĦƿƹ�ƽŹƹŹŚŝ�ƹ���ƾƴſ�ƽ(mx)�ŵřźƟř�Źŵ�ƵŚǀſ�ĬƳŹ�E. integriceps��

Fig. 2. Age-specific survival rate (lx) and fecundity (mx) of melanic E. integriceps. 

�
Ŷǀƫƺţ�ƪŨƯ�

�ƶƿżŬţ�Źŵ��ƽ����ƯŚƗ�ƹŵ��ƶƟźƏƹŵ�žƳŚƿŹřƹ�������Ƴō�ƪŝŚƤŤƯ�źŧř�ƹ�ĬƳŹ�ƕƺƳ�ƹ�žƴū�ƪ����ƩƺºƏ�ƽřźºŝ�ŚºƸ
��źưƗ��ƾƴƘƯ�ƪƯŚƧ�šřźƄů��ŶƄƳ�Źřŵ�ū�ƩƹŶè��������ƶºŝ�źºƳ�ƹ�ƵŵŚºƯ�ƪºƯŚƧ�šřźƄů���Źŵ�ƎºſƺŤƯ�ŹƺºƏ
Ʋſ����ƽŚƷƵŚǀſ�ĬƳŹ�ƶŝ����ŜǀţźţçÒ�Òå���ƹ�Óè�Ñç����Ʋſ�Źŵ�ƹ�ŻƹŹ�������ƾƫƺºưƘƯ�ĬºƳŹ�Śºŝ�ƽŚºƷææ�Ñî�ƹ�
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ææ�èí�ŶƳŶƳŚƯ�ƵŶƳŻ�ŻƹŹ���ƩƹŶūÑ����šŶƯ�Ʋƿř�Żř�ƵŵŚƯ�šřźƄů�Źŵí�å�t�è�æå��Ñ�Ó�t�æ�èÑ�ƹ�
î�æ�t�î�Ò����ƶŝ�ŻƹŹ����ƶŝ�ŜǀţźţƵŹƹŵ����������Źŵ�ƽżºƿźưŴţ�Żř�žºě�ƹ�ƽżºƿźưŴţ��ƽżºƿźưŴţ�Żř�ƪŞƣ�ƽŚƷ

Ʋſ����ƽŚƷƵŚǀſ�ĬƳŹ�����Źƹŵ�ƲǀºưƷ��Ţƃřŵ�ƢƬƘţ�����Ʋºſ�ƽřźºŝ�Ʊř������������ƶºŝ�ƾƫƺºưƘƯ�ĬºƳŹ�Śºŝ�ƽŚºƷ�Ŝºǀţźţ�
í�å�t�ç�æå���Ñ�Ó�t�î�èÑ���ƹ�Ñ�æ�t�Ñ����ƶŝ�ŻƹŹ���ƶſ�ƱřŹƹŵ�Ʋƿř�ƶƧ�ŶǀƯŚŬƳř�ƩƺƏ�Ź�ƾţƹŚƠţ�żǀƳ�ƶƳŚĭ�ř

�������ŵřŶºƳ�ƱŚºƄƳ�ƾºĮƳŹ�Ƶƹźĭ�ƹŵ�Źŵ���ƶºŝ�Ŝºǀţźţ��îíæ�å ��P��åçÑ�å�� �t��æÒ� �df��îèÑ�å� �P��
åíÑ�å� �t��æÒ� �df��Ñèç�å� �P��íåì�å�� �t��æÒ� �df���

��Ŷǀƫƺţ�ƞƬŤŴƯ�ƽŚƷźŤƯřŹŚě������ƩƹŶū�Źŵ�Ƶƹźĭ�ƹŵ�ƾƬŨƯÒƵŶƃ�ƶƇǈų����Ţºſř����ƶºŝ���ƾºƬƧ�ŹƺºƏ
����ŢƷŚŞƃ�ŵƺūƹ�Żř�źƔƳ�ƝźƇ���Ʋſ��ŚƷ�����Ʋſ�ƶŝ�ŢŞƀƳ�ƾƫƺưƘƯ�ĬƳŹ�Śŝ�ƽŚƷ��ƽŚƷ�ƵŚǀºſ��ĬºƳŹ��źºƔƳ�Żř�

űźƳ����ƺţ�ƞƬŤŴƯ�ƽŚƷŶǀƫ����Źŵ�Śƿ�ƶƳřŻƹŹ�ƪŨƯŶƳŶƃ�źƷŚƓ�źŤƸŝ��źưƗ�ƩƺƏ�����ƶºŝ���Żř�ƩŚºŨƯ�ŹƺºƏì�èÓÒ�
�����Ʋſ�Źŵ�ŹŚƔŤƳř�ŵŹƺƯ�ƮŴţ�ŵŶƗ�����ƾƫƺưƘƯ�ƽŚƷç�çîç���ŝ�ƵŵŚƯ�źƷ�ŌřŻř�ƶŝ�ƮŴţ��ƶŶƯō�Ţſŵ��Ʋºƿř�ƩŚů��

����Ʋſ�ƽřźŝ�źƿŵŚƤƯ�ƲǀưƷ�ƶƧ��ƽŚƷƵŚǀſ�ĬƳŹ�ƶŝ��Ŝǀţźţì�çèæ�ƹ�Ó�æÓç��ŵƺºŝ�ŵŶºƗ����ƲƿřźŝŚºƴŝ���űźºƳ�
����Ʋſ�Źŵ�ƪŨƯ�Ŷǀƫƺţ�ƆƫŚų��ƽŚƷ�ƵŚǀſ�ĬƳŹ�ÒÓ��Ʋſ����Ƶŵƺŝ�ƾƫƺưƘƯ�ƽŚƷ���Ţſř���ƶŬǀŤƳ�Źŵ�����źºƷ�ƽřźºŝ�

ƵŵŚƯ������ƹ�ƾƫƺưƘƯ�ƽƵŚǀſ�ĬƳŹ�������ƶºŝ�ŻƹŹ�źƷ�Źŵ���ŜºǀţźţÑ�Ñ�ƹ�í�ç����ƪºƇŚů�ŹƹŹŚºŝ�ƮºŴţ�ŵŶºƗ���Ŷºƃ��
ƲǀĮƳŚǀƯ����Ŷǀƫƺţ�ƾƴſ�ƽŚƷ�����šƹŚƠţ�Ƶƹźĭ�ƹŵ�Źŵ�ƪŨƯ��ŢƃřŶƳ�ƾƳřŶƴģ���ƪƨƃ���ƽŚºƷç�ƹ�è��ƶºŝ���Ŝºǀţźţ

���ŌŚƤŝ�ƩŚưŤůř(lx)�����ƵŵŚƯ�ƮŴţ�Ŷǀƫƺţ�ƱřżǀƯ�ƹ�(mx)Ź���ƶºŝ�ř������ƱŚºƄƳ�ŻƹŹ�Źŵ�ƵŵŚºƯ�źºƷ�Źŵ�ƎºſƺŤƯ�ŹƺºƏ
ƾƯ��ŶƷŵ���ƮŴţ�ŶƳƹŹ�������ŢƃřŶƳ�ƾƳřŶƴģ�šƹŚƠţ�Ƶƹźĭ�ƹŵ�Ʋǀŝ�ƽżƿŹ����Ʋƿř�ŵƺūƹ�Śŝ���Ʋſ�����ƽŚƷƵŚǀſ�ĬƳŹ�
ìÒ�������ŹƺƸƓ�Żř�ƮŬƴě�ƹ�ƾſ�ŻƹŹ�Śţ�řŹ�ŵƺų�ƮŴţ�ƪƯŚƧ�šřźƄů�Ʋſ�ŚƯř���ƱřżǀƯ�ƲǀưƷ�ƾƫƺưƘƯ�ƽŚƷ

�����Źřźƣ�ƮƬƸģ�ŻƹŹ�Śţ�řŹ�ƮŴţ�ŶƳŵřŵ������ƭŚĮƴƷ�Ʋƿř�Źŵíî��Ʋſ���ƽŚƷƵŚǀſ�ĬƳŹ�ƹ�Óì��Ʋſ��ƾƫƺưƘƯ�ƽŚƷ
ŶƳŵƺŝ�ƵŶƳŻ��

��ƾƴƘƯ�ƍŚŞţŹř�ĢǀƷ��������ŵřŶƘţ�ƹ�ƵŵŚƯ�ƱŶŝ�ƱŻƹ�Ʋǀŝ�ƽŹřŵ���ƶŤƃřŸĭ�ƮŴţ�ƪƧ����Ƴō�Ǝſƺţ�ƵŶƃ�ŵƺūƹ�ŚƸ
ŢƃřŶƳ������Ƶŵřŵ�ƁŻřźŝ�Żř�ƕƺƋƺƯ�Ʋƿř�ƾƴŰƴƯ�Śŝ�ŚƷ��ƶŝ�ƽŵŶƘŤƯ�ƽŚƷŶƯō�Ţſŵ���Źŵ��ŹŚºƈŤųř�ƶŝ�ŚŬƴƿř

�ƀƯ�ƍŚŞţŹř�ŪƿŚŤƳŶƘţ�Śŝ�ƵŵŚƯ�šřźƄů�ƱŶŝ�ƱŻƹ�ƮǀƤŤŵř�ƶŤƃřŸĭ�ƮŴţ�ƪƧ��Ʋſ�Ƶƹźĭ�ƹŵ�Źŵ�ƵŶƃ��ƽŚƷ
ƵŚǀººſ�ĬººƳŹƾººƯ�ƶººƿřŹř�ƾƫƺººưƘƯ�ƹ���ŵƺººƃ�ƶººƿżŬţ�ƽƲººſ�ƽřźººŝ�žƳŚººƿŹřƹ���ƽŚººƷƵŚǀººſ�ĬººƳŹ��
çÓÓ�å� �P��Òåç�æ� �F��Ó�ƹ�æ� �dfƲſ���ƾƫƺưƘƯ�ƽŚƷ��ÓåÒ�å� �P��ÏÖÐ�å� �F��Ô�ƹ�æ� �df��
źƷ�ƹ�Śŝ�Ƶƹźĭ�ƹŵ�ƮƷ��èèç�å� �P��ÍÍÐ�æ� �F��ÎÒ�ƹ�æ� �df����ƪƨƃÑ���
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ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�
�ƩƹŶū�Źŵ�ƾĮƳŹ�Ƶƹźĭ�ƹŵ�Źŵ�ŹřŶƿŚě�ŢǀƘưū�ƽŚƷźŤƯřŹŚěÓ�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�Ţſř���ƾţřŷ�űźƳ

����Ƶƹźĭ�ƹŵ�Źŵ�ŢǀƘưū�ƂƿřżƟřƵŚǀſ�ĬƳŹ�ƶŝ�ƾƫƺưƘƯ�ƹ��ŜǀţźţåÒåç�å�ƹ�åÒÑæ�åŵƺŝ������ŵƺºūƹ�Śºŝ
Ʋƿř������Ʋſ�Źŵ�ŹřŶƿŚě�ŢǀƘưū�ƽŚƷźŤƯřŹŚě�ƶƧ��������Ʋſ�Żř�źŤƸŝ�ŢŞƀƳ�ƶŝ�ƾƫƺưƘƯ�ƽŚƷ��ƵŚǀſ�ƽŚƷ���ŵƺŝ�ĬƳŹ

����������ĢǀƷ�ƽřźŝ�Ƶƹźĭ�ƹŵ�Ʋƿř�Ʋǀŝ�řŹ�ƾţƹŚƠţ��ƽŹŚƯō�ƱƺƯŻō�ƾƫƹ���������šŚºŞŧř�ƶºŝ�ƵŶºƃŵŚƿ�ƽŚƷźŤƯřŹŚě�Żř�Ʀƿ
ŶƳŚſźƳ��
�
��ƩƹŶūè���ƶƿżŬţ�ŪƿŚŤƳ�����ƽ����ƵŶƴƴƧ�ƆŴƄƯ��ƶƟźƏ�ƹŵ�žƳŚƿŹřƹ���Őţ�ƽ�������Ʋºſ�žƴºū�ƹ�ƾºĮƳŹ�Ěǀţ�źǀŧ

��ƭŶƴĭE. integricepsƪƯŚƧ�šřźƄů�źưƗ�ƩƺƏ�ƹ�ŚưƳ�ƹ�ƺƄƳ�ƾƬƧ�ƱřŹƹŵ�źŝ����
Table 3. Results of two-way ANOVA indicating the effects of colour morph and sex on total 

developmental time and adult longevity of E. integriceps. 
 

Source of variations Sum of Squares df Mean Square F P 
Total developmental time* 

Colour 0.07 1 0.07 101.357 <0.001 
Sex 0.003 1 0.003 4.585 0.033 
Colour × Sex 0.0006 1 0.0006 0.980 0.322 
Error 0.552 866 0.0006   
Total 2320.024 870    
Corrected Total 0.623 869    

Adult longevity 
Colour 67.667 1 67.667 0.232 0.633 
Sex 734.592 1 734.592 2.522 0.123 
Colour × Sex 24.121 1 24.121 0.083 0.776 
Error 8739.153 30 291.305   
Total 78254.000 34    
Corrected Total 9583.882 33    

* Based on log-transformed data. 
�

��ƩƹŶūÑ��ƵŹƹŵ�������Ʋſ�ƪƯŚƧ�šřźƄů�źưƗ�ƩƺƏ�ƹ�ƚƫŚŝŚƳ�ƪůřźƯ�ƾƬƧ�ƽŚưƳ�ƹ�ƺƄƳ�ƽ��ƽŚƷƵŚǀſ��ĬƳŹ
�ƾƫƺưƘƯ�ƹE. integriceps��

Table 4. Total developmental time and adult longevity in typical and melanic phenotypes of 
E. integriceps. 

 
 Typical Melanic 
 Female (n) Male (n) Female (n) Male (n) 
Total developmental 
time 42.60 ± 0.14 (261)a 42.08 ± 0.15 (278)a 44.22 ± 0.19 (184)b 44.02 ± 0.23 (147)b 

Longevity 49.11 ± 6.93a (9) 38.11 ± 2.16a (9) 50.25 ± 6.34a (8) 42.63 ± 6.94a (8) 
*Mean ± SE; means within a row followed by different letters are significantly different (Tukey-HSD, P < 0.05). 
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�ƪƨƃè��ŚƤŝ�űźƳ�(lx)ƵĦƿƹ�ƽŹƹŹŚŝ�ƹ���ƾƴſ�ƽ(mx)��ƾƫƺưƘƯ�ŵřźƟř�ŹŵE. integriceps��
Fig. 3. Age-specific survival rate (lx) and fecundity (mx) of typical E. integriceps. 
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��ƪƨƃÑ��ƶƐŝřŹ������������ƱŚŤƀƯŻ�ƵŵŚƯ�ƱŶŝ�ƱŻƹ�ƹ�ƮŴţ�ƪƧ�ŵřŶƘţ�Ʋǀŝ�ƽ���Ʋſ�Źŵ�ƱřŹŸĭ���ƽŚºƷ�ƵŚǀºſ���ƹ�ĬºƳŹ
�ƾƫƺưƘƯE. integriceps��

Fig. 4. Relationship between total number of eggs and female body weight in E. integriceps 
typical and melanic phenotypes. 
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ÎÏÍ                                ƽŹƺŝŚƄǀƳ�ƢƤŰƯ��ƶƀƿŚƤƯ��ƹ�ŚưƳ�ƹ�ƺƄƳ�ƽƲſ�ƪŨƯ�Ŷǀƫƺţ�ƵŚǀſ�ƽŚƷ��ƹ�ĬƳŹ����

ŦŰŝ�
����ƶŝ�ŪƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ�����ŵƹŶů�ƵŶƯō�Ţſŵè�Í���������ƵŶºƃ�ƽŹřŵźºŝ�ƶƳƺưƳ�ŵřźƟř�ƵŚǀºſ��ĬºƳŹ��ŶºƳŵƺŝ���

Mohaghegh (1991)�ƹ�Saeedi (1997)źƷ�Ʋſ�ƲƿŶƫřƹ�źĭř�ƶƧ�ŶƳŵźƧ�ƱŚǀŝ���ƹŵ�ƵŚǀºſ��ĬºƳŹ�ŶƴºƃŚŝ���
��ũŚŤƳƵŚǀſ�ĬƳŹ��ŝ�ƽźŤƄǀŝ���ƶ��ŵƺūƹƾƯ����ŶƳŹƹō����ƾŤƣƹ�ƶŝ�ŢŞƀƳ��Ƴō�Żř�ƾƨƿ�ƶƧŶƃŚŝ�ƵŚǀſ�ŚƸ���Ʋºƿř�Żř��ƹŹ
ƾƯ���ƶƧ�ŵƺưƳ�ƍŚŞƴŤſř�Ʊřƺţ�Żř�ƾƨƿ�Ǉŵƪƿ�Ʊŵƺŝ�ƮƧŵřźƟř��ƵŚǀſ��ĬºƳŹŹŵ��ŢºǀƘưū�����ƭŶºƴĭ�Ʋºſ�ƽŚºƷ�

���ŢƠū�ƕƺƣƹ�ƲǀƿŚě�ƩŚưŤůř����ŵřźƟř�ƽźǀĭƵŚǀſ�ĬƳŹ���ŶƃŚŝ�źĮƿŶƨƿ�Śŝ�����ƾºŤƿżƯ�ƶƧ�ŢƠĭ�ƱřƺŤŝ�ŶƿŚƃ�Śƿ�
ŝ�ŢƠū�ƽřź�����ŵřźƟř�Ʋǀŝ�ƽźǀĭƵŚǀſ�ĬƳŹ��ŵŹřŶƳ�ŵƺūƹ������ŻŚǀƳ�ƅƺƈų�Ʋƿř�Źŵ�šƹŚƌƣ�šŹƺƇ�źƷ�Źŵ

��ƾſŹźŝ�ƭŚŬƳř�ƶŝ�����ŵ�ƽŹŚŤƟŹ�ŜſŚƴŤƯ�ƽŚƷŵŹř������Ƴō�ƲǀƿŚě�ƾƳřƹřźƟ�źĮƿŵ�ƪǀƫŵ��ƾºƯ�ŚƸ��������ƶºŝ�ƍƺºŝźƯ�ŶºƳřƺţ
ƾĭĦƿƹ����ƲǀƿŚºě�ƾƬŨƯ�Ŷǀƫƺţ�ƽŚƷ���Ʋºſ�źºţ���ƽŚºƷ�ƵŚǀºſ��ĬºƳŹ���Ʋºſ�ƶºŝ�ŢŞºƀƳ�����ŶºƃŚŝ�ƾƫƺºưƘƯ�ƽŚºƷ��

Soares et al. (2001)�ĚǀţƺƴƟ�ŶƳŶƤŤƘƯ�ƵŚǀſ�ĬƳŹ�ƥŻƹŶƄƠƧ�Harmonia axyridis Pallas���Ʊřƺºţ�Śºŝ�
�ƾŤƀƿŻ(fitness)Ţſř�ĚǀţƺƴƟ�Ʋƿř�ŹŵŚƳ�ŢǀƘưū�ƾƬƇř�ƪǀƫŵ��źŤưƧ���

ƵŹƹŵ���ƺƄƳ�ƽ��ŵřźƟř�ƽŚưƳ�ƵŚǀſ��ĬƳŹ���������������ƶºŝ�ƾƫƺºưƘƯ�ĬºƳŹ�Śºŝ�ŵřźºƟř�ƪºŝŚƤƯ�Źŵ����ƾºƴƘƯ�ŹƺºƏ���Źřŵ
ƾƳǇƺƏ���ŵƺŝ�źţ����ƩƹŶūÑ��������ƠƴƯ�šŚǀƇƺƈų�ƶƬưū�Żř�ƾĭĦƿƹ�Ʋƿř���ƾºƯ�śƺƀŰƯ�ƾ��ŵƺºƃ���ƶºƨƳŚƴģ�

Poitout (1973)īźŝ�ƭźƧ�ƾƷŚĮƄƿŚƯŻō�ƁŹƹźě�Źŵ���Źřƺųexigua�S.��ŹƹŵƵ�ƽ��ƽƹŹǇ�ƽŚºưƳ�ƹ�ƺƄƳ�
ƾƳǇƺƏ�źţ��Źŵ�řŹ�ƽ�ƱŚţƺƯ����ƽŚƷƵŚǀſ�ĬƳŹ�ƶƳřƹźě��������ºŝ�Ʊō�ƾƫƺưƘƯ�ŵřźƟř�ƶŝ�ŢŞƀƳ���ƶ�Ţºſŵ�ŵŹƹō��Żř�Ʊō��

��������ƹŵ�ƶŝ�šƹŚƠţ�Ʋƿř�ƭŶƴĭ�Ʋſ�Źŵ�ƶƧ�Śū��������Ƙƿ�ŚưƳ�ƹ�ƺƄƳ�ƾƬƧ�ƱřŹƹŵ�źųō�ƭƺſ�ƵŹƺě�ƾƴ��ƹŵ�Ʋǀƴſ�ƽŚƷ
���ƾƯ�ƍƺŝźƯ�Ūƴě�Śţ��ŵƺƃ��ƩƹŶūæ�ƶƿŸƜţ�ƪůřźƯ�ƲƿřźŝŚƴŝ���ƵŶƴƴƧ�ƵŹƺě�ƽ�ƾƯ�ƪƯŚƃ�řŹ�Ʋſ�ƽŚƷ�ŵƺƃ��

ƵŹƹŵ��ƽ������Ʋºſ�ƽŚºưƳ�ƹ�ƺƄƳ�����������Źŵ�ƾƫƺºưƘƯ�ĬºƳŹ�Śºŝ�ƽŚºƷ����ƾºſŹźŝ�Ʋºƿř���Ñç�ŻƹŹ������ƶºŤƟŚƿ�Śºŝ���ƽŚºƷ�
Mohaghegh (1991)�ƹ�Amir-Maafi & Parker (2001)�Żř�Ƶƹźĭ�ƲǀưƷ�ŵŹƺƯ�Źŵ�ƶƧ�Ʋſ�ŚƷ�šŹƺƇ�

ƶŤƟźĭ���ŵŹřŵ�ŢƷŚŞƃ��Ţſř����Ʋƿř�żǀƳ�ƱŚĭŶƴƷƹĦě��ƬƧ�ƽŚưƳ�ƹ�ƺƄƳƾ�řŹ�ƶŝ�Ǝƿřźƃ�Źŵ�ƶŝŚƄƯ�ŢŞƀƳ�ƶŝ�
ŜǀţźţÑå�ƹ�ÑÎŶƳŵźƧ�ƁŹřżĭ�ŻƹŹ���

��ƹ�īźƯ�ƱřżǀƯ�����������ƶºŝ�ƵŶƴºƀƿƺƳ�ƾºƬŞƣ�ŪƿŚŤƳ�Śŝ�ƾſŹźŝ�Ʋƿř�Źŵ�ƭŶƴĭ�Ʋſ�ƚƫŚŝŚƳ�ƪůřźƯ�ƾƬƧ�źǀƯ
ƱřżǀƯ�ç�ÒÒ��(Mohaghegh, 1991)ƶŝ��Ţƃřŵ�ƢƟřƺţ�ƾƬƧ�ŹƺƏ�źĭř��ƞƬŤŴƯ�ƪůřźƯ�Źŵ�Ʊō�ŶƳƹŹ�ƶģ

ƱŚƄƳ�šƹŚƠţ�ŵřŵ��Amir-Maafi & Parker (2001)����źºŤưƧ�šŚºƠƬţ�ƱřżºǀƯ�ƭǈƗř�Śŝ�żǀƳ��Ñå�����ŶºƳƹŹ
��ƶŝ�řŹ�ƾƸŝŚƄƯ��īźƯ�ƑŚŰƫ�ƹ�ǀƯƵŵƺưƳ�ƱŚǀŝ�ƪůřźƯ�ź�ŶƳř���ƶŝ�ƲǀƴģƾƯ�źƔƳ������šŚºƠƬţ�ŢºƬƗ�ƶºƧ�ŶºſŹ
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������ƮŴţ�Żř�ƵŵŚƠŤſř�ƶŝ�ƍƺŝźƯ�ƱŚĭŵźŞƯŚƳ�ŹŚƧ�Źŵ�źŤưƧ�ƮƷ�ƽŚƷ�ƪƿřƹř�Źŵ�Ʋſ����ƪºƯŚƧ�šřźºƄů�ŢºǀƫŚƘƟ�
�������ƮŴţ�ƾƯŚưţ�Żř�źƋŚů�ƾſŹźŝ�Źŵ�ƾƫƹ��ŶƃŚŝ���Ŷǀƫƺţ�ƽŚƷ���������Ʋºſ�ƾĭŶºƳŻ�ƩƺºƏ�Źŵ�ƵŶºƃ�����ƚƫŚºŝ�ƽŚºƷ

Ŷƃ�ƵŵŚƠŤſř��Iranipour et al. (2003)ƹ�ƲƿźŤƄǀŝ�żǀƳ��īźƯ�ƱřżǀƯ�ƲƿźŤưƧ�ƹ�ƶŝ�řŹ�źǀƯ��ƍƺŝźƯ�Ŝǀţźţ
�ƵŹƺě�ƶŝ�ƾƯ�Ʃƹř�ƹ�ƭƹŵ�Ʋſ�ƽŚƷ�ŶƴƳřŵ��ƶưƷ�Źŵ�ƩŚů�źƸŝ�ƹŵ�Ʋſ��šŚƤǀƤŰţ�Ʋƿř�ƽ�Żř�ƾƨƿ�ƾĭŹƺě�ƭ

����Ƶŵƺŝ�ǇŚŝ�šŚƠƬţ�Śŝ�ƪůřźƯ�Ţſř���īźƯ�ƱřżǀƯ�ƹ���ƶƘƫŚƐƯ�Źŵ�źǀƯ������Ǝƿřźƃ�Źŵ�Ƶƹźĭ�ƹŵ�ƽřźŝ�źƋŚů�ƽ
��Śŝ�ƽřŸƛ�ŹƺƟƹ���ƵŶƃ�ƭŚŬƳř�ŢǀƠǀƧ�����ơźºƟ�śƺƬƐƯŚºƳ�Ǝƿřźºƃ�Źŵ�Ʊō�ŪƿŚºŤƳ�Śŝ�Ţſř�ƲƨưƯ�ƶƧ�Ţſř

ŶƴƧ��īźŝ�Ʀſƺſ�Źŵ�ƶĤƳŚƴģ��ŹřƺųC. lapponicaƵƹźĭ���ƽŚƷƵŚǀſ�ĬƳŹƹ���řźºƃ�Źŵ�ƶƧ�ƾƫƺưƘƯ�Ǝƿ
ƲǀƿŚě�ŢǀƠǀƧ�Śŝ�ƽřŸƛ�Żř�ƶƿŸƜţ�ŢƫŚů�Źŵ��ŶƴŤƃřŵ�ƶŝŚƄƯ�ŌŚƤŝ�ǇŚŝ�ŢǀƠǀƧ�Śŝ�ƽřŸƛ�Żř�ƵŵŚƠŤſř��ŵřźƟř�

ƵŚǀſ�ĬƳŹ��ƱŚŤƀƯŻ�ƭŚĮƴƷ����ƹ�īźƯ�ƾƳřŹŸĭ���ƽźţŶƿŶƃ�źǀƯ�ƾƫƺưƘƯ�ŵřźƟř�źŝřźŝ�ƹŵ�ƱřżǀƯ�ƶŝ���ŵƺų�Żř
�ŶƳŵřŵ�ƱŚƄƳ(Zvereva et al., 2002)��

�ō�ƶººŝ�ŢŞººƀƳ�ƾººſŹźŝ�Ʋººƿř�Źŵ�ƮººŴţ�Ŷººǀƫƺţ�ƱřżººǀƯšŚººƤǀƤŰţ�Źŵ�ƶººĤƳ�Javahery (1967)��
Abdollahi (1988)�ƹ Amir-Maafi & Parker (2001)���ƾºƯ�ƵŶºƿŵ��ŵƺºƃ��ƶºŝ������ŢǀƘºƋƹ�ƾŞºƀƳ�ŹƺºƏ

śƺººƬƐƯ�ŵŹřŵ�ƽźººţ��ƶººŝ��ƩŚººŨƯ�ŹƺººƏ�����ƶººƘƫŚƐƯ�Źŵ�ƽŹƹŹŚººŝ�ƆƫŚººų�ƹ�ƆƫŚººųŚƳ�űźººƳ��ƽ�
Amir-Maafi & Parker (2001)ƶŝ���Ŝǀţźţæ�çíî�ƹ�æ�æçìƤƯ�Źŵ�ƮŴţ�ŵŶƗ���ƪºŝŚì�èÓÒ�ƹ�ç�çîç�

�ƶƘƫŚƐƯ�Źŵ�ƮŴţ�ŵŶƗ�Ţſř�ƾƬƘƟ�ƽ����Ƶƹźºĭ�ƹŵ�Źŵ�ƪŨƯ�Ŷǀƫƺţ�ƱřżǀƯ�ƂƷŚƧ�ƵŚǀºſ��ĬºƳŹ��ƾƫƺºưƘƯ�ƹ�
��ƶŝ�ƹ�ƶŝŚƄƯ���ŜǀţźţÑè���ƹÑÒ���ƵŵźŞƯŚƳ�ƲǀƤƤŰƯ�ŪƿŚŤƳ�Żř�źŤưƧ�ƶƧ�ŵƺŝ����ƱřżºǀƯ�ƶºŝÓè����ŵƺºŝ���Źŵ

Ʋſ�īźƯ�ƶŝ�ƍƺŝźƯ�źŤƄǀŝ�ƪŨƯ�Ŷǀƫƺţ�ƂƷŚƧ�ƱřżǀƯ�ƾƫƺưƘƯ�ƽŚƷ��ƹ�Ʋſ�źǀƯ��ƚƫŚŝ�ƽŚƷ�èÒ����Śţ�ŵƺŝ
��ƭŶƗ���ƮŴţ�ŲƿźƠţ�æå�����Ʋſ�Źŵ�ŚƯř������ƽŚƷƵŚǀſ�ĬƳŹ�źƷ���ŹƺƯ�ƹŵ�����ŶƴŤƃřŵ�ƾƳŚƀƨƿ�ľŚŞƿźƤţ�ƮƸſ�ŵ���ƶºŝ

�Ŝǀţźţçç���ƹçæ����Amir-Maafi & Parker (2001)īźƯ�żǀƳ���ƹ�Ʋſ�źǀƯ��řŹ�ƚƫŚŝ�ƽŚƷ����ƱřżºǀƯ�ƶºŝ
ÒÓ������Ŷǀƫƺţ�ƂƷŚƧ�ƾƬƇř�ŢƬƗ��ŝ�ƪŨƯ��ƶ�ŶƳŵŹƹō�Ţſŵ���������ƹ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŢǀƘưū�ƾƳŚƀƨƿ�ŵƺūƹ�Śŝ

ƺƯ�ƭŶƴĭ�ƮƣŹƾƯ�źƔƳ�ƶŝ��ƶƿŸƜţ�ŵŹ�ŶƃŚŝ�ƝǈŤųř�Ʋƿř�ƪƬƗ�Żř�ƂƿŚƯŻō�ƭŚŬƳř�Ǝƿřźƃ�ŶſŹ��űźƳ��ƽŚƷ
������űźƳ�ƖŞţ�ƶŝ�żǀƳ�ƶƳřŻƹŹ�ƪŨƯ�Ŷǀƫƺţ���Ŷǀƫƺţ�ƽŚƷ��šƹŚƠţ�ƱŚưƷ�źưƗ�ƩƺƏ�ƪŨƯ��ƾĮƳŹ�Ƶƹźĭ�ƹŵ�Ʋǀŝ�řŹ�ŚƷ

�ŵřŵ�ƱŚƄƳ��Źŵ�ƲǀĮƳŚǀƯ���ƪºŨƯ�Ŷºǀƫƺţ�ƾƴſ�ƽŚƷ�������ŵƺºŝ�źŤºƄǀŝ�Ƶƹźºĭ�ƹŵ�Ʋǀºŝ�ŢƸŝŚºƄƯ����ƩƹŶºūÒ���
ƶƀƿŚƤƯ��ƽ��ě�Ʋǀŝ�������������šŚºƤǀƤŰţ�Źŵ�ƶºĤƳō�ƹ�ƾºſŹźŝ�Ʋºƿř�Źŵ�ƵŶƯō�Ţſŵ�ƶŝ�ŹřŶƿŚě�ŢǀƘưū�ƽŚƷźŤƯřŹŚ�

Amir-Maafi & Parker (2001)���������Źŵ�ƱŚºĭŵźŞƯŚƳ�ƶºƨƴƿř�ƪºǀƫŵ�ƶºŝ��ŵƺºŝ�ŶºƷřƺŴƳ�ŶºǀƠƯ�Ţºſř�ƵŶƯō�

www.SID.ir



Arc
hi

ve
 o

f S
ID

ÎÏÏ                                ƽŹƺŝŚƄǀƳ�ƢƤŰƯ��ƶƀƿŚƤƯ��ƹ�ŚưƳ�ƹ�ƺƄƳ�ƽƲſ�ƪŨƯ�Ŷǀƫƺţ�ƵŚǀſ�ƽŚƷ��ƹ�ĬƳŹ����

ƶŞſŚŰƯ��īźƯ�ƹ�Ʋſ�ŚƷźŤƯřŹŚě�Ʋƿř�ƽ��ƹ�ƵŵƺưƴƳ�ƑŚŰƫ�řŹ�ƚƫŚŝŚƳ�ƱřŹƹŵ�źǀƯ�źƷ�ƶƧ�Ţſř�ƾƸƿŶŝ�ƹ�ŶƳř�
ƹŵ�ƲƿřŵŹřƺƯ�ƲǀưŴţ�Źŵ�ŵŚƿ�ƽŚƷźŤƯřŹŚě��Śǀƀŝ�ƵŶƃŢſř�źŧŒƯ�Ź��

�
�ƩƹŶūÒ�ƾĭĦƿƹ��Ŷǀƫƺţ�ƞƬŤŴƯ�ƽŚƷ�Ʋſ�ƾƬŨƯ�ƵŚǀſ�ƽŚƷ��ƾƫƺưƘƯ�ƹ�ĬƳŹE. integriceps��

Table 5. Reproductive parameters of E. integriceps, typical and melanic. 
 

Parameters Melanic Typical 

Life-time reproductive rates 
Gross fecundity rate (eggs/female) 231.7 365.7 
Gross fertility rate (fertile eggs/female) 162.6 292.2 
Gross hatch rate 0.70 0.80 
Net hatch rate 0.73 0.84 
Net fecundity rate (eggs/female) 180.7 239.3 
Net fertility rate (fertile eggs/female) 131.9 200.8 

Mean ages of reproduction 
Mean age gross fecundity (days) 75.4 81.0 
Mean age gross fertility (days) 74.1 78.8 
Mean age net fecundity (days) 72.1 74.3 
Mean age net fertility (days) 72.1 73.2 
Mean age hatch (days) 78.0 79.4 

Daily reproductive rates 
Mean egg per day 2.8 4.4 
Eggs/female/day 3.6 4.9 
Mean fertile eggs per day 2.0 3.5 
Fertile eggs/female/day 2.7 4.1 

�
�ƩƹŶūÓ�ƶƀƿŚƤƯ��ƽƲſ�Źŵ�ŹřŶƿŚě�ŢǀƘưū�ƽŚƷźŤƯřŹŚě���ƽŚƷƵŚǀſ�ĬƳŹ�ƾƫƺưƘƯ�ƹ�E. integriceps��

Table 6. Comparison between stable population parameters of typical and melanic 
phenotypes of E. integriceps. 

 

*Means ± SE; no difference was detected for any parameter (Jackknife method, t-tests, indicating lower- (PL�), upper- 
(PU) and two-tail (PT) P-values). 

�
��ƶƐŝřŹ�ŵƺūƹ�ƭŶƗ��ƽ����������ƮºŴţ�ƱřżºǀƯ�ƹ�ƭŶºƴĭ�Ʋſ�ƱŻƹ�Ʋǀŝ�ƮǀƤŤƀƯ����ƾºƯ�Ʊō�ƽżºƿŹ����Ʋºƿř�ŶºƳřƺţ

�����ƮŴţ�ƱřżǀƯ�ƶƧ�ŶƴƧ�ŢƿƺƤţ�řŹ�Ţƃřŵźŝ�ƶŝ�ƽżƿŹ����������ƍƺºŝźƯ�řŸºƛ�ŢºǀƠǀƧ�ƹ�ŢºǀưƧ�ƶºŝ�ƵŶºưƗ�ŹƺºƏ

Parameter Typical Melanic PL PU PT 
Doubling time (Dt) 12.79 ± 0.50* 13.76 ± 0.69 0.86 0.14 0.27 
Generation time (T) 62.60 ± 2.13 60.69 ± 1.72 0.25 0.89 0.49 
Net reproductive rate (Rî) 29.11 ± 5.27 20.67 ± 4.09 0.11 0.89 0.22 
Intrinsic rate of increase (rm) 0.0541 ± 0.0021 0.0502 ± 0.0025 0.13 0.87 0.26 
Finite rate of increase (ë) 1.0556 ± 0.0023 1.0515 ± 0.0027 0.13 0.86 0.26 

www.SID.ir



Arc
hi

ve
 o

f S
ID
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ƾƯ�������ŹŵŚƯ�Ʋſ�ƱŻƹ�ƶŝ�Śţ�ŵƺƃ��ƶŤŞƫř������Ƶƹźĭ�ƾƯŚưţ�ƶƧ�Ţſř�źŞŤƘƯ�ƾƯŚĮƴƷ�Śţ�Ţƃřŵźŝ�Ʋƿř���ƾƳŻƹ�ƽŚƷ
ƦƷŵ�ƶŝ�ŵƹŶŰƯ�ľŚƟźƇ�ƹ�ƵŶƃ�ƪƯŚƃ�řŹ�Ʋſ�ŶƃŚŞƳ�ƾƳŻƹ�ƽǇŚŝ�ƹ�ƲǀƿŚě�ƽŚƷ��Radjabi (2000)�żǀƳ�

�Ʋſ�ƽřźŝ��������Żř�źŤưƧ�ƱŻƹ�Śŝ�ƽŚƷææå�ƾƬǀƯ��������Żř�Ƃǀŝ�ƹ�ƭźĭæèå�ƾƬǀƯ��������ƶºƿŸƜţ�żŞºſ�ƭŶºƴĭ�Śŝ�ƶƧ�ƭźĭ
ƾƯ���ƶŝ�ŶƳŶƃ���ŜǀţźţÓÑ���ƹ�ìç���ƮŴţ�ŵŶƗ�źƷ�ŌřŻř�ƶŝ�ŝ�ƵŵŚƯ�ƶ�Ʋǀŝ�řŹ�ƽŹŚƨƃō�šƹŚƠţ�ƶƧ�ŵŹƹō�Ţſŵ

��ƾưƳ�ƱŚƄƳ�ƱŚƳō��ŶƷŵ��ƮŴţ�ƱřżǀƯ�ƶƧ�ŵřŵ�ƱŚƄƳ�źĮƄƷƹĦě�ƲǀưƷ��żŞſ�ƭŶƴĭ�Żř�ƶƧ�ƾƯŚĮƴƷ�Ʋſ�ƽżƿŹ
ƾƯ��ƾƘţźƯ�żŞſ�ƵŚǀĭ�Żř�ƶƧ�ƾƳŚƯŻ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ŶƨƯBromus inermis Leyss.Ɯţ���ƾºƯ�ƶºƿŸ���ƹŵ��ŶºƴƧ

�ƾƯ�źŝřźŝ���ŵƺƃ��ƶŝ�ŜǀţźţÓ�Òå�ƹ�Ñ�çì�ƮŴţ�ŵŶƗ���������ŹŵŚºƯ�Ʋºſ�ƽŹƹŹŚºŝ�ƱřżºǀƯ�źºĮƿŵ�šŹŚŞƗ�ƶŝ
��ţ�ŢŰţ�źŤƄǀŝŐ������Ʋſ�ƱŻƹ�Śţ�Ţſř�řŸƛ�ŢǀƠǀƧ�źǀŧ�����ƂƿŚƯŻō�Źŵ�żǀƳ�ƾƟŚƘƯźǀƯř�����řŹ�ƾƏŚºŞţŹř�ŵƺų�ƽŚƷ

ƮŴţ�ƱřżǀƯ�ƹ�ŹŵŚƯ�Ʋſ�ƱŻƹ�Ʋǀŝ��ŢƟŚǀƳ�ƽżƿŹ�ƾƈŴƃ�šřźƧřŸƯ����ƲǀƴĤưƷMohaghegh (1991)�
ƶƳƺĭ�ƹŵ�Źŵ�ƽ��E. integriceps�ƹ�Eurygaster maura (L.)���ƶºſ�Źŵ�ƵŵźºƧ�ƁżƿŹ�ƵŻŚţ�Ʋſ�ƱŻƹ�Ʋǀŝ�
���ƾƳŻƹ�Ƶƹźĭææå��æèÒ�ƹ�æÒÒƾƬǀƯ��Ŷǀƫƺţ�ƮŴţ�ƪƧ�ƱřżǀƯ�ƹ�ƭźĭ�ƵŶƃ��ƶºƐŝřŹ���ƾºƴƘƯ�ƽ���řŶºǀě�ƽŹřŵ

ŵźƨƳ��
ƵŶƿŶě����ƽƵŚǀſ�ĮƳŹ�ƾƯ�ƾ�ƾĭĦƿƹ�Śŝ�ŶƳřƺţ���ŶºƃŚŝ�ƵřźºưƷ�ƵźƄů�Ʀƿ�ƾŤƀƿŻ�ŢŞŨƯ�Śƿ�ƾƠƴƯ�ƽŚƷ��

�ƥŻƹŶƄƠƧ�ŹŵCoccinella septempunctata L.��ºƠū�ƱŚºƯŻ�ƩƺƏ�Ţ��ƵŹƹŵ��ƽźºǀĭ��ƮºŴţ�ƽ���ƹ�ƽżºƿŹ
�ƮŴţ�ƱřżǀƯ�����ŵřźƟř�Źŵ�ƽżƿŹƵŚǀſ�ĬƳŹ��ƶŝ�ŵƺŝ�ƾƫƺưƘƯ�ŵřźƟř�Żř�źŤƄǀŝ�����ƱřƺºƴƗ�ƶºŝ�ŵřźƟř�Ʋƿř�ƶƧ�ƽŹƺƏ

�śƺƀŰƯ�ƾƫƺưƘƯ�ŵřźƟř�ƶŝ�ŢŞƀƳ�źţźŝ�ƭźƟ�Ʀƿ��ŶƳŶƃ(Srivastava & Omkar, 2005)���Źŵ��žƨƗźŝ
�ƥŻƹŶƄƠƧH. axyridis�ŵřźƟř�ƵŚǀſ�ĬƳŹ��(nigra)�ƥŶƳř�ŢǀƘưū�Śŝ���ƶºƿŸƜţ�ƱřżºǀƯ�ƽřŹřŵ�ƽ���źºŤưƧ�

����ƵŚţƺƧ�źưƗ�ƩƺƏ��źŤưƧ�ƱŻƹ��������ƲǀƿŚě�śƺƬƐƯ�šŹřźů�ƹ�źŤưƧ�ƮŴţ�Ŷǀƫƺţ�ƱřżǀƯ��źţ�����ƶºŝ�ŢŞºƀƳ�ƽźºţ
�ƦǀĜǀţ�ŵřźƟř(aulica)�ŶƳŵƺŝ�(Soares et al., 2001, 2003)��ƱŚƿŚƃ�ƭźƟ�ƶƧ�Ţſř�źƧŷ�ƵŚǀſ�ĬƳŹ��Ʋºƿř�

ƵŶƃ�ƪƇŚů�ƾƷŚĮƄƿŚƯŻō�ƁŹƹźě�Źŵ�ƥŻƹŶƄƠƧ��ŵƺŝ��
ƶģźĭř����ŵřźƟř�Ʋǀŝ�ƵŚǀſ�ĬƳŹ����ƾƫƺưƘƯ�ƹ�����ƶƧ�ƭŶƴĭ�Ʋſ�Ɩưū�ŢƘǀŞƏ�Żř��ƵŶºƃ�ƽŹƹō���ŶºƳŵƺŝ�Źŵ�

ƶưƷ�����ŹřŶƿŚě�ŢǀƘưū�ƽŚƷźŤƯřŹŚě�ƽ��ƾƴƘƯ�šƹŚƠţ����ƽŹřŵ���ŢƃřŶƳ�ŵƺūƹ����ƩƹŶºūÓ�������ƾºƟźƏ�Żř�ŚºƯř��
�Ʋſ�Źŵ�ƚƫŚŝŚƳ�ƪůřźƯ�ƽŚưƳ�ƹ�ƺƄƳ�ƱřŹƹŵ��ƽŚƷƵŚǀſ�ĬƳŹƾƳǇƺƏ��Ʋſ�Żř�źţ�����ƾƫƺºưƘƯ�ĬºƳŹ�Śºŝ�ƽŚƷ

ŵƺŝ��������ƾĭĦƿƹ�Żř�ƾƌƘŝ�źĮƿŵ�ƽƺſ�Żř�ƹ�������ŵřźƟř�Źŵ�ƾƬŨƯŶǀƫƺţ�ƽŚƷƵŚǀſ��ĬƳŹ��ƲǀƿŚºě�ŢŞºƀƳ�ƶŝ����Żř�źºţ
Ʋſ������ŵƺŝ�ƾƫƺưƘƯ�ĬƳŹ�Śŝ�ƽŚƷ���������Ʋſ�ƾƨǀŤƳĥ�ƅƺƬų�Żř�ƱŚƴǀưƏř�ƭŶƗ�ƪǀƫŵ�ƶŝ����ƽŚºƷ�ƵŚǀºſ��ĬºƳŹ�Źŵ�
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ÎÏÑ                                ƽŹƺŝŚƄǀƳ�ƢƤŰƯ��ƶƀƿŚƤƯ��ƹ�ŚưƳ�ƹ�ƺƄƳ�ƽƲſ�ƪŨƯ�Ŷǀƫƺţ�ƵŚǀſ�ƽŚƷ��ƹ�ĬƳŹ����

��Ʋſ�Żř�ƶŤſŵ�Ʋƿř�Ţſř�ƲƨưƯ��ŢƘǀŞƏ�ƾĭĦƿƹ�źĮƳŚǀŝ�ŶƴƳřƺŤƳ�ŚƷ���ŶƴºƃŚŝ�ŵƺºų�Ƶƹźĭ�ƾƘƣřƹ�ƽŚƷ���Żř
Ʋƿř������Ŷǀƫƺţ�Ʊřƺţ�ƅƺƈų�Źŵ�šƹŚƌƣ�ƹŹ��Ʋſ�ƾƬŨƯ���ƽŚƷƵŚǀſ�ĬƳŹ����ƾºſŹźŝ�ƶŝ�ŻŚǀƳ�������ƽźŤºƄǀŝ�ƽŚºƷ
ŵŹřŵ������ƾĭĦƿƹ�źŤƸŝ�ƥŹŵ�ƽřźŝ�ƲƿřźŝŚƴŝ�����Ʋſ�ƾƬŨƯ�Ŷǀƫƺţ�ƽŚƷ��ƽŚƷƵŚǀſ�ĬƳŹƲſ�ƱŵƺƯŻō������ƶºƧ�ƾƿŚºƷ

���Żř�ƱŚƴǀưƏřƵŚǀſ�ĬƳŹ���Ƴō�ƲƿŶƫřƹ�Ʊŵƺŝ��ƶŤƃřŵ�ŵƺūƹ�ŚƸ�ŵŹřŵ�šŹƹźƋ��ŶƃŚŝ��ƵřŹ�Żř�ƾƨƿ����ƭŚºŬƳř�ƽŚºƷ
����Ʋſ�Ʋƿř�ƾƷŚĮƄƿŚƯŻō�ƁŹƹźě��Ʊō���ŢºſŚƷ���������ƭŶºƴĭ�Ʋºſ�ŚºƯř����������Ţºſř�ƽŹŚºŞūř�ŻƺěŚºƿŵ�ƽřŹřŵ�ƶºƧ

ƽŹřƺƃŵ��ƵźƄů�Ʀƿ�ƁŹƹźě�ƽŚƷ�ƽƶŝźŬţ�ƱƺƴƧŚţ�ƹ�Ƶŵƺŝ�řŹřŵ�řŹ�ƾƬƀƳ�Ʀţ���ŢºǀƤƟƺƯ�ƽ��żºǀƯō�Żř�ƽ
������ƵŶƄƳ�ƁŹřżĭ�Ʊō�ƾƫřƺŤƯ�ƁŹƹźěŢſř�����ƶƯřŵř��Ʋƿř�ŵƺūƹ�Śŝ��ƽ�ƾſŹźŝ���������ƾºƬŨƯ�Ŷǀƫƺţ�ƹ�ƾŤƀƿŻ�ƽŚƷ

Ʋſ����ƽŚƷƵŚǀſ��ĬƳŹ�ƪƀƳ�Źŵ���ƽŶƘŝ�ƽŚƷ�Ʒ�ƽźŤƄǀŝ�ƅƺƬų�ƽřŹřŵ�ŢŞƀƳ�ƶŝ�ƶƧ���ŶƴŤºƀ���ƶǀºƇƺţ�
ƾƯ�ŵƺƃ��

�
ƽŹřżĮſŚĜſ�

ŵŚŝ�ƾƯřźĭ�ƾƬǀƗŚưſř�ƾƌţźƯ�źŤƧŵ�ƭƺůźƯ�ƱřźƸţ�ƵŚĮƄƳřŵ�ŶǀƤƟ�ŵŚŤſř�ŵŚƿ��ƱŚƄƿř�ŹŚŝ�ƲǀŤƀŴƳ�
�ƶƄƿŶƳř�ƶƧ�ŶƳŵƺŝ�ƵŹŚŝŹŵ�ƂƷƹĦě�ƽ�Ʋſ�ƽ��ƽŚƷƵŚǀſ�ĬƳŹ�ŭźƐƯ�řŹ�ŶƳŵźƧ�����ƱŚºƿŚƣō�Żř�ƶƬǀºſƹ�ƲƿŶŝ

�ƾƬƗƽŶưŰƯ��ƹ�ŹƺěƾƿŚƄƳř�ƲƀŰƯ�ƹ�ŽŚƴƃŹŚƧ�Ʋǀƀƴƨţ�šŚƤǀƤŰţ�ƂŴŝƵźƄů��ƾſŚƴƃ�ƽŻŹƹŚƄƧ�
�ƶºƀſƺƯ�ƽ�šŚººƤǀƤŰţ�ƵŚººǀĭ��ŹƺººƄƧ�ƾƨºƃżě�ƂƿŚººƯŻō�ƭŚºŬƳř�Źŵ�ƽŹŚººƨưƷ�ŢººƸū���ƹ�źƨººƄţ�ŚººƷ

�ƾƯ�ƽŹřżĮſŚĜſ�ŶƿŚưƳ������ƾºƬƗ�ƱŚºƿŚƣō�Żř��������������ƾưºſŚƣ�ƲºƀůŶưŰƯ�ƹ�ƽźƠºƇ�ŵƺºưŰƯ��ƾƴºƀů�źºŞƧř
Ʋǀƀƴƨţ��Ɩưū�Źŵ�ƶƧ�ƭŶƴĭ�Ʋſ�šŚƤǀƤŰţ�ƂŴŝ�ƽŚƷ����Ƶźºƣ�šŚºƗŚƠţŹř�Żř�Ʋºſ�ƽŹƹō����ƲǀºƯřŹƹ�ũŚºƣō

źƨƄţ�ŶƴŤƃřŵ�ƽŹŚƨưƷƾƯ��ŵƺƃ��
�
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