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�ĢǀƷ�ŚƷƹŹǇ����Ɯţ�śƺģ�Żř�ƵŚĭ�Ƴ�ƶƿŸƾư���������ŶƘŝ�ƩŚſ�Źŵ�ƩŚĭ�ƽŚƸŤƳř�Żř�ƶųŚƃ�ƱŶƃ�ƦƄų�ŦƗŚŝ�Ţſƺě�Żř�ƶƿŸƜţ�Śŝ�ƹ�ŶƴƴƧƾƯ�ŶƳƺƃ��
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ƽŶǀƬƧ�ƱŚĭĥřƹ��ƶƳřƹźě�řżƫŚĭ�ƽżĭ�ƽ��Parapodia sinaica��ƾſŚƴƃ�ŢƀƿŻ�
Abstract 

Parapodia sinaica Frau. is among one of the important pests of tamarisk (Tamarix spp.) in Qom 
province. During 2000-2003, the biology of this pest was studied by periodic samplings of its different 
life stages every 15 days using light traps in natural tamarisk fields (Masileh region - Qom salt lake) and 
rearing some life stages in transparent dishes containing a tamarisk stem in laboratory conditions (50 ± 
5% RH, 25 ± 1ºC and a photoperiod of 16L: 8D h.). P. sinaica overwinters as 4th or 5th larval instars in the 
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galls. In early March, larvae change into pupa and the pupal period lasts 52 ± 5 and 44 ± 3 days in field 
and laboratory conditions, respectively. Flight peak of the adult moth took place in early May. The moth 
being fed on water and sugar survived 14 ± 3 days and preoviposition period lasted 2.3 ± 0.49 days. 
Average egg number deposited by a female in natural conditions was 32 ± 7. Oviposition period lasted 
7.2 ± 0.83 days and incubation period of eggs was 29 ± 3 and 25 ± 2 days in the field and laboratory 
conditions, respectively. This insect has five larval instars and the mean developmental time of the first to 
the fifth larval instars were 63 ± 5, 46 ±.34, 44 ± 3.8, 50 ± 5.3 and 97 ± 6.2 days, respectively. The pest 
has one generation in a year. Larvae never feed on the wood but they feed on bark and cause die back of 
the branches in the end of the next year. Activity of this pest was also observed in Isfahan, Khuzestan, 
Qom and Yazd provinces. 
Key words: Tamarix, Parapodia sinaica, biology 
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��ŚƷ���Źƺƃ�Śƿ�ƹ�ŢǀƟƺƫŹƽƹ�ŶƴƟƹźƘƯ��ƽƹŹŹƺƃ�����������ƹ�ƾºƿƹŹřŵ�ƅřƺºų�źºŝ�ƵƹǈƗ�ƶƧ�ŶƴŤƀƷ�ƾƳŚƷŚǀĭ�ŚƷ

��Źŵ�ƶƧ�ƾƿŚǀưǀƃ�ō�ŚƸƳ��Ţſř�ƶŤƠƸƳ������ƶƟƺƬƗ�Ŷǀƫƺţ�źƔƳ�Żř��ƽƾƘţźƯ��żǀƳ��ƽŶƴưºƃŻŹř�ƱŚƷŚǀĭ���śƺºƀŰƯ
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ƾƯ�ŶŝŚƿ��ƾƨƿ�ƶƿŸƜţ�ƾƬƇř�ƖŝŚƴƯ�Żř�śƺƀŰƯ�ƭřŵ�ƾƯ�ƺƃŶƳ��ƶƘƯŚū�ƽ�żºĭ��(Tamarix spp.)���Żř�ƶºƧ
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����ƱŚŤºſř�ƾƷŚºǀĭ�ƖƯřƺū��������žƴºū�Żř�žºě�Halocnemum�����������Ţºſř�ƵŵźºƧ�ƩŚƜºƃř�řŹ�ŮƐºſ�ƲƿźţǇŚºŝ�
(Rahmatizadah, 1996)�ƶƘƯŚū�Ʋƿř��ƽƶƳƺĭ�Śŝ�ƾƷŚǀĭ��ŚƷŚƛ�ƽŜƫ�Tamarix pycnocarpa��T. hispida�

ƹ�T. ramosissima�� (Assadi, 1989)ƾƿřŻ�ƱŚŝŚǀŝ�Żř�ƽźǀĭƺƬū�Źŵˬ�řƺºƷ�ƹ�śō�ƪƿŶƘţ����ƹ�ŢºƓŚƠů�
ŝ�ŢǀưƷř�ƭřŵ�ƞǀƬƘţ�ƹ�ƥŚų�ƩźŤƴƧ�ƶƶŤƃřŵ�ƾƿřżſ ƾĭĦƿƹ�ƹ�ƷŚǀĭ�Ʋƿř�ŢŞŨƯ�ƽŚƷƱŚ�Śţ�ƵŶƃ�ŦƗŚŝ�
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Abaii (2000)��ƶŝæåîƶƳƺĭ�ƽƹŹ�ƵźƄů�ƶƳƺĭ��ŚƷƽŵŚƈŤƣř�ŢǀưƷř�ƹ�ƵŵźƧ�ƵŹŚƃř�Ʊřźƿř�żĭ�ƽ�
ō���źƧŷ�ƎſƺŤƯ�řŹ�ŚƸƳ�ƵŵƺưƳ�Ţſř�����Źŵ��ƲƿřƱŚǀƯ����řżƫŚĭ�ƪƯřƺƗ���ƪǀƫŵ�ƶŝ������ƹ�ŶºƃŹ�Źŵ�ŢƿŵƹŶŰƯ�ŵŚŬƿř�

ƺưƳ�ƹ����ƹ�ƵŚǀĭ�ƪŨƯ�Ŷǀƫƺţ���żǀƳŝ�ƪǀƫŵ�ƶ�Ư�ƂƤƳ�ŒŹŵ�ŚƸƳō�źŧ��ƾƿŚǀưǀƃ�ŵřƺƯ�ŶǀƫƺţōƪƴƟ�źǀƔƳ�ƾƫ��źŤƄǀŝ�ŚƷ
���������������ƩŚĭ�ƵŶƴƴƧ�ŵŚŬƿř�ƪƯřƺƗ�ƽƹŹ�ŹƺƄƧ�Żř�ũŹŚų�Źŵ�ƽŵŶƘŤƯ�šŚƤǀƤŰţ�ƹ�Ƶŵƺŝ�ƶūƺţ�ŵŹƺƯ���ƅřƺų
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�ŵźŝŹŚƧ�ƹ�ƾƿŚǀưǀƃŚƸƳōŢſř�ƶŤƟźĭ�šŹƺƇ��(Nawwar & Hussein, 1994)��żĭ�ŻŹŚŝ�ƂƤƳ�ƮƛźǀƬƗ�
�ŢººǀŞŨţ�ŹŵƲººƃ�ŚººƷƱřƹŹ�ƽ��ƱŚººŝŚǀŝ�ƾººƿřŵŻ�řƺººƷ�ƹ�śō�ƪƿŶººƘţ��ƭřŵ�ƞººǀƬƘţ�ƹ�ƵŚººǀĭ�Ʋººƿř�Źŵ��
ƮŤƀǀſƺƧř�������ºŝ�Źƺºƃ�ƹ�ƾƳŚºŝŚǀŝ�ƢƏŚºƴƯ�ƽŻŹƹŚºƄƧ�ƽŚƷƶ��������ƹ�Ƶŵƺºŝ�ŭźºƐƯ�ŻźºƷ�ƵŚºǀĭ�Ʀºƿ�ƱřƺºƴƗ
ŢƿŵƹŶŰƯ��������Ţſř�ƵŵźƧ�ŵŚŬƿř�ƽŻŹƹŚƄƧ�źƯř�Źŵ�řŹ�ƾƿŚƷ��ƲǀƴĤưƷ���ƪºǀƫŵ�ƶŝ������Ʊŵƺºŝ�ƭƹŚºƤƯ��żºĭ���ƶºŝ�

ƞƬƗ�ƂƧ��ŚƷ���ƶƴƿżƷ�ƹ�ƾƿŚǀưǀƃ�ƽ��ƽ������ŮƐºſ�Źŵ�ƾƨǀƳŚƨƯ�ƵŻŹŚŞƯ�ƽǇŚŝ���ƵŵźŤºƀĭ������ŹŚºƧ�ƾŝŚºƿŻŹř�ō�ƾƿ
�ƾƘǀŞƏ�ƱŚƴưƃŵƱō����ƶºŤƟźĭ�Źřźºƣ�źºƔƳ�ŶƯ�(Sobhian & Fornasari, 1998)�ƹ���ƅƺºƈų�Ʋºƿř�Źŵ�Żř�

�ƵŶƴƴƧ�ŵƹŶŰƯ�ƪƯŚƗ�Ʀƿ�ƱřƺƴƗ�ƶŝ�řżƫŚĭ�ƪƯřƺƗ�ƽ���ƵŚºǀĭ�ƪºŨƯ�Ŷºǀƫƺţ�ƹ�ŶƃŹ�����ƵŶºƃ�ƵŵŚƠŤºſřř��Ţºſ
(Lupo & Gerling, 1984; Scoble, 1992)��ŝ��ƶ��ƩŚºŨƯ�ƱřƺºƴƗ���ƶºƴƧ�ƽ�Aceria tamaricis (Trotter)��ƹ

ƽřżƫŚĭ�ƾƯƺƏźųźſ żĭ��Coniatus tamarisci (Fabricius)��šǇŚƿř�ƹ�ƶƀƳřźƟ�śƺƴū�Źŵ�Ŝǀţźţ�ƶŝ�
�ƵŶºŰŤƯ�ƽ�ōżººĭ�ƩźººŤƴƧ�ƽřźººŝ�ŚººƨƿźƯººŝ��ƶ�ƶººŤƟźĭ�ŹŚºƧƵŶººƃ��ŶººƳř�(DeLoach & Sobhian, 1994; 

 DeLoach et al., 1996; Fornasari, 1997)��
ƶƳřƹźě���řżƫŚĭ�ƽ����������ƩŚºſ�Źŵ�Ʊřźºƿř�Źŵ�żºĭ�ƽæèÒî����������ƽƹŹ�Żř�ƱřŹŚºƨưƷ�ƹ�ƽŹřŵŹƺºųźŝ�Ǝºſƺţ�

Ŷƃ�ƁŹřżĭ�żĭ�ŢųŹŵ�(Behdad, 1987)��ƞƬŤŴƯ�ƖŝŚƴƯ�Źŵ��ŚƸƴţ�ƶºŝ��ƭŚºƳ���ƽŚºƷ��ƾºưƬƗ�Ʊō�ƾºƴƘƿ��
Frll.�Cecidophaga sinaica��ƹParapodia sinaica Frau.�ƵŹŚƃř����Źŵ�ƾţŚºƗǈƏř�ƶºƳƺĭ�ĢǀºƷ�ƹ�ƵŶƃ�

ƾĭĦƿƹ�ŵŹƺƯ�Ƴ�ŵƺūƺƯ�Ʊō�ƽŹŚŤƟŹ�ƹ�ƾŤƀƿŻ�ƽŚƷƾư��ŶºƃŚŝ(Holloway et al., 1985; Leraut, 1997; 

Abaii, 2000)��řŸƫ�Źŵ�Ʋƿř ƢǀƤŰţ ƶŝ ƾſŹźŝ ��ƾºſŚƴƃ�ŢºƀƿŻ �ƶºŤųřŵźě�Ʊō �ƵŶºƃ �Ţºſř���ºƳřƹźěƶ�ƽ�
ƽřżƫŚĭ żĭ�ƢƬƘŤƯ ŝƶ ƵŵřƺƳŚų�ƽ�GelechiidaeŢſř���ƵŵřƺƳŚų�Ʋƿř ľǈŞƣǇŚŝ�Źŵ���ƵŵřƺƳŚºų�ƽTineoidea 

�ƽŶƴŝ�ƶƤŞƏƾƯ��Ŷƃ(Bagheri-Zenouz, 1996)ƾƫƹ� ƩŚů�Źŵ źƋŚů Źŵ ŝǇŚ�ƵŵřƺƳŚų��ƽGelechioidea�
ƽŚū ƵŶƃ�Ƶŵřŵ �Ţſř(Shojaee, 1997)��
�

�ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ 

ƾſŹźŝ�ŚƷƾƿřźŰƇ�ƽ�
���ƬůźƯ�ƹ�ƪƀƳ�ŵřŶƘţƶ��ƽ�ƱŚŤƀƯŻ��ƾƳřŹŸĭ�����ƽźǀĭ�ƪƨƃ�ƽřŶŤŝř�Źŵ��ƩŚºĭ��ŚºƷ�ƶųŚºƃ�ƽƹŹ���ŚºƷ�ƽ

�������ƱŚŤſř�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�żĭ�ƱŚŤųŹŵ�ƶģŚƿŹŵ�ƹ�ƶƬǀƀƯ�Ʈƣ�ƽ��ƶųŚƃ��ŚƷŝ�ƩŚĭ�ƽƹŚů�ƽ�ƶƬǀſƹƶ�ƽ�
ƶƀǀƧ�ŚƷ�����ŵŚƘŝř�ƶŝ�ƽŹƺţ�ƽÒå���èå�ƾŤƳŚſ�����ƹ�ƵŶƃ�ƵŶƳŚƃƺě�źŤƯ�Źŵ��ƪƇřƺƟ�źƷ�ƾƳŚƯŻ��æÒ�ŻƹŹ��ŵŹƺƯ
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�Ɵźĭ�Źřźƣ�ŶƿŵŻŚŝŢ�ƶƳƺưƳ�ƭŚŬƳř�Śŝ��ƽŹřŵźŝ���ŵŶºƘŤƯ�ƹ�ƾƟŵŚºƈţ�ƽŚƷ�����ƹ�ƾĭźǀƠºƃ�ƹ�ƽƹŹǇ�ƪºůřźƯ
�����ƵźǀƠƃ�Żř�ƪƯŚƧ�šřźƄů�ũƹźų�ƱŚƯŻ��ŚƷ����������Ŷºƿŵźĭ�ŢºŞŧ�ƶºƤƐƴƯ�ƾºƘǀŞƏ�Ǝƿřźºƃ�Źŵ�ƽŹƺţ�źƿŻ�Źŵ���

���ưƳ�řŶū�Śŝ�ƲǀƴĤưƷ��ƱŵƺÒåƵźƄů�ŵŶƗ��ƽƽŹƺţ�ƱƹŹŵ�Żř�ƾƟŵŚƈţ�ŹƺƏ�ƶŝ�ƪƯŚƧ����ƱŵƺºưƳ�řŶū�ƹ�ŚƷ
Ŷƿŵźĭ�ƶŞſŚŰƯ�żǀƳ�ŚƸƳō�ƾƀƴū�ŢŞƀƳ��ƵŵŚƯ�ƹ�źƳ�ŵřźƟř��

��ƵŹƹŵ�ƹ�ƽƹŹǇ�Ʋǀƴſ�ƲǀǀƘţ�ŚƷ�ƽ�ƽŶƃŹ��ƹ�ƹŹǇźǀƠƃƵ��ƽƹŹǇ�Ʋǀƴºſ�ŵřŶƘţ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ���
�����ƩƺƀĜƧ�ƉźƗ�ƽźǀĭ�ƵŻřŶƳř�ƁƹŹ�Żř�źſ�ŚƷƹŹǇ�ƵŵŚƠŤſř�Ŷƃ���ǀǀƘţ�ƽřźŝƲ���Źƹŵ�ƩƺºƏ�Ƶ��ƽ��ƪºůřźƯ��

��ƵźƄů�ƾĭŶƳŻ�ƞƬŤŴƯ�����ƹŹǇ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ���ŚƷ��������Ʊō�ƁŹƹźºě�ƱŚƨƯř�ƹ�Ƶŵƺŝ�ƩŚĭ�ƱƹŹŵ�����Śºŝ�ƾºŤů�
ƶųŚƃ��ƽ�ŵƺŞƳ�ŹƹŶƤƯ�ƮƷ�ƵŚĮƄƿŚƯŻō�Źŵ�ƵŶƿźŝ�����źºƷ�ƮƧřźºţ�ƽŚƷŹřŵƺưƳ�ƽƹŹ�Żř��ƶºƬůźƯ��ƽ��ƾĭŶºƳŻ�

�ŝ�Ʊō�ƪƀƳ�Ʀƿ�ƽřźŝ�ƶƧ�ŢƘǀŞƏ�Źŵ�ƵźƄů�ƶ��ŵƺŝ�ƵŶƯō�Ţſŵ����ƶºƳřƹźě�ƱŶºƃ�źƷŚºƓ�ƱŚºƯŻ�Żř��ºƷŚ�Źŵ�
������řźƣ�źƔƳ�źƿŻ�Ʊō�ƞƬŤŴƯ�ƪůřźƯ��ŢƘǀŞƏ��Ź���ƶƳƺưƳ�Śŝ�ƹ�ŢƟźĭ�ƽŹřŵźŝ���Źƹŵ�ƩƺƏ��ŵŶƘŤƯ�ƽŚƷƵ�ƽ��źºƷ�

�ŽŚſř�źŝ�ƾƘǀŞƏ�Ǝƿřźƃ�Źŵ�ƾŤƀƿŻ�ƪůřźƯ�Żř�Ʀƿ��ƲŤƟźºĭ���ƲǀĮƳŚºǀƯ�Żř��ƾƿŚºƷŻƹŹ�ŵřŶºƘţ��ºƧ�ƶÒå�
ŶƇŹŵ�ƶƴǀƄǀŝ�Żř���ƽźƷ�ƬůźƯƶ�ƽŶƿŵźĭ�ƶŞſŚŰƯ��ŵƺŝ�ƵŶƃ�ƵŶƷŚƄƯ�ƾĭŶƳŻ�������Śºŝ�ƶºƧ�Ŝºǀţźţ�ƲƿŶºŝ�
ŶƷŚƄƯƵ��ƽ�ƮŴţ���ŢƘǀŞƏ�Źŵ�ƶƳřƹźě�ƽŹřŸĭƮŴţ��ŚºƷ���ƽŹƺºţ�źºƿŻ�Źŵ�ƽŵŶºƘŤƯ�ƽ����ŹƺºƈŰƯ�ŚºƷ�Ŷºƃ��

���ƶƧ�ƾƯŚĮƴƷÒå����Ʋƿř�ŶƇŹŵ�ƮŴţ��ŚƷ��Ŷƿŵźĭ�ŲƿźƠţ��������ƲǀĮƳŚǀƯ��ŵƺŝ�ƵŶƃ�ƽźĜſ�ƶƧ�ƾƿŚƷŻƹŹ�ŵřŶƘţ�Żř�
����ƹ�Ŷƃ�ƶŤƟźĭŝ��ƶ��Źƹŵ�ƩƺƏ�ƱřƺƴƗƵ��ƽ���ƾƴǀƴū��ŹƺºƔƴƯ��Ŷºƃ��������Źƹŵ�ƩƺºƏ�ƲǀºǀƘţ�ŢºƸū�ƲǀºƴĤưƷ�Ƶ�ƽ�

�����ƶƧ�ƾƳŚƯŻ�Żř��ƽƹŹǇÒÍ���ŶƇŹŵ�ƮŴţ��ŚƷ��ƶƳƺưƳ�Źŵ���ŚƷ������ƹ�ŵƺºŝ�ƵŶºƃ�ŲƿźºƠţ��Źŵ��ƶºƳƺưƳ��ƽŹřŵźºŝ���ƽŚºƷ
ƾƟŵŚƈţ�ƘǀŞƏŻř�����ƶŝ�ƶƧ�ƾƯŚĮƴƷ��ŢÒå�ƇŹŵ��Ŷ��Żř���ŵřŶƘţ�ƲƿźŤƄǀŝ����ƽƹŹǇ�Ʋſ�źƷźŝ����ŹřŵƺºưƳ�ŽŚſř

�ƮƿŶǀſŹ�ƾƳřƹřźƟ�����ŚƷŻƹŹ��ŝ�ŚƸƳō�ƲǀĮƳŚǀƯ�ƹ�ƶŞſŚŰƯ�ƶŹƹŵ�ƩƺƏ�ƱřƺƴƗƵ�ƽ�ƽƹŹǇ�ŹŵŶƃ�ƶŤƟźĭ�źƔƳ���
��Źƹŵ�ƩƺƏ�ƲǀǀƘţ�ƽřźŝƵ�ƽŤƣƹ�żǀƳ�ƾĭźǀƠƃ��ŢƘǀŞƏ�Źŵ�ƾÒÍ�ŶƇŹŵ�ƩŚĭ�ŚƷ���ŶºƳŵƺŝ�ƵźǀƠºƃ�ƽƹŚºů���

��ƶƧ�ƾƳŚƯŻ�ƹ�ƾĭźǀƠƃ�ŻŚƛōÒÍƵźǀƠƃ�ŶƇŹŵ��ŚƷŶƳŶƃ�ŻŚŝ����ƱřƺƴƗ�ƶŝƶƬůźƯ�ƽƹř�ũ�ŹƺƸƓ���šřźºƄů
�źƔƳ�Źŵ�ƪƯŚƧŶƃ�ƶŤƟźĭ���ƶŞſŚŰƯ�Śŝ�ƽ��ƪǀƨºƄţ�ƱŚƯŻ�Òå��ƵźǀƠºƃ�ŶºƇŹŵ���ŚºƷ��ŹƺºƸƓ�ƹ�Òå��ŶºƇŹŵ�
ƪƯŚƧ�šřźƄů�ƵŹƹŵ�ƩƺƏ��ƽŶƿŵźĭ�ƶŞſŚŰƯ�ƾĭźǀƠƃ���

�ū�šřźǀǀƜţ��ƪƯŚƧ�šřźƄů�ŢǀƘư���ºŝ��ƶ�����ƲǀºǀƘţ�ŹƺºƔƴƯ�ƮƧřźºţ�����Żřƹźºě�ũƹř�ƱŚºƯŻ�ƹ�ŢºǀƘưū�
Ƴřƹźěƶ��ƽ��żĭ�ƽřżƫŚĭ���������ƩŚſ�ƵŚƯ�ƲƿŵŹƹźƟ�ƪƿřƹř�ŹŵÎÐÕÏ���ƶƬţ�ŜƈƳ�ƶŝ�ƭřŶƣř���ƽ���ºſƺƳŚƟ�ƽŹƺºƳƾ�Źŵ�

���żĭ�Żř�ƶƐƤƳ�ƹŵƱŚŤſ��ŚƷ����Ʈƣ�ƱŚŤſř�ƽ�ƶģŚƿŹŵ���Ʈƣ�ƽ��ƶƬǀƀƯ�ƹ���Ŷƃ��ƶƳƺưƳ����ƵŹƹŵ�šŹƺƇ�ƶŝ�ƽŹřŵźŝ�ř�ƽ
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�����źě�ƮƧřźţ�ƂƷŚƧ�Śţ�ƾĮŤƠƷ�ƹƶƳřƹ�ŚƷƵŵŚƯ�ƽ�ƽƵŶƃ�ŹŚƨƃ��ƹ���Źƹŵ�Ʀºƿ�Źŵ�Ʊō�ƱřżºǀƯ�ƱŶƃ�ŢŝŚŧƵ�ƽ�
�ƪƿřƹř�Żř�ƶƷŚƯ�ƶſƛ�śŚŤƟō�śƹź�ŚţæçŜƃ�Ţƃřŵ�ƶƯřŵř���

���ƚƫŚŝŚƳ�ƪůřźƯ�ŢǀƘưū�šřźǀǀƜţ������������ŢºƟō�ƾĭŶºƳŻ�ƞºƬŤŴƯ�ƪºůřźƯ�ƮƧřźţ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ��Źŵ
��Źƹŵ�ƾƏ��ŢƘǀŞƏƵ��ƽ�Ʀƿ��ƶƫŚſ��ƶƳƺưƳ��ƽŹřŵźŝ�����ƾƳŚƯŻ�ƪƇřƺƟ�Źŵ�ƾƟŵŚƈţ�ƹ�ŵŶƘŤƯ�ƽŚƷźƷ��æÒ�ŻƹŹ�

�Ŷƃ�ƭŚŬƳř�������ƶƳƺưƳ�źƷ�Źŵ�ƶƧ�Ŝǀţźţ�ƲƿŶŝ��ƽŹřŵźŝ��������Ʀƿ�ŢųŹŵ�ƾƿŚǀƟřźƜū�ŢƸū�źƷ�Żř��ƶųŚºƃ��ƶºŝ�
��ƩƺƏŞƿźƤţƾ�Òå�ƾŤƳŚſ��źŤƯ����ƹ�ƖƐƣ�ƩŚĭ��ŚƷ�Ŷƿŵźĭ�ƁŹŚưƃ�ƹ�řŶū�ŚƸƳō�Źŵ�ŵƺūƺƯ�ƽ����ƭŚºưţř�Żř�ŶƘŝ
ƶƳƺưƳ�ƶƧ�ƽŹřŵźŝźƷ�Źŵ� �ƶƘūřźƯ�ŻřÎÍŢųŹŵ��šŹƺƇ�ƾƟŵŚƈţ�ƪĪƃ�ƶŝ�ƾƯ���ŢºƟźĭ��ƩŚºĭ��ŚºƷ��ƶºŝ�
ƄƿŚƯŻō���ŝ�ƹ�ƪƤŤƴƯ�ƵŚĮ��ƶƶƬǀſƹ��ƽ���������ũŹŚų�Ʊō�šŚƿƺŤŰƯ�ƹ�Ŷƃ�ƶŤƟŚƨƃ�ƺƣŚģ���ƿŵźĭ�ŢŞŧ�ƹŶ����źºƯř�Ʋƿř

Źƹŵ�Ʀƿ�ŹŵƵ�ƽƦƿ��ŶƇŹŵ�ƹ�Ţƃřŵ�ƶƯřŵř�ƶƫŚſ��ƪǀƬŰţ�ƹ�ƶƿżŬţ�Żř�ŶƘŝ�ƹ�Ŷƃ�ƆŴƄƯ�ƶƬůźƯ�źƷ
Ƶŵřŵ�ŚƷŝ�ƽ�ƶƵŶƯō�Ţſŵ�ŝ�Ʊō�ŹřŵƺưƳ��ƶ�ŹřżƟř�ƭźƳ�ƶƬǀſƹExcelŶƿŵźĭ�ƮſŹ���

�
ƾſŹźŝ�ŚƷƾƷŚĮƄƿŚƯŻō�ƽ�
��ƵŹƹŵ�ƩƺƏ�ƽ��������Źƹŵ�ƩƺƏ�ƹ�ƪƯŚƧ�šřźƄů�źưƗ�ƩƺƏ��ƾĭźǀƠƃ�Ƶ��ƽ�����ƽŚƯŵ�Źŵ�ƾƴǀƴū�Ît��ÏÒ�
ƶūŹŵ�Śſ�ƽƾŤƳ�ŵřźĭ�ƾŞƀƳ�ŢŝƺƏŹ�ƹ�Ò�t�ÒÍƹ�ŶƇŹŵ� ƵŹƹŵ�ƽŹƺƳ�ƽ�ÎÓ���ƹ�ƾƿŚƴºƃƹŹ�ŢƗŚºſ�Õ�

�ƾƨƿŹŚţ�ŢƗŚſ��Ŷƿŵźĭ�ƾſŹźŝ������ƵŹƹŵ�ƩƺƏ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ��ƽ����ƾƴǀƴū�ÕÍ������ƶŤºƃřŸĭ�ƵŻŚţ�ƮŴţ�ŵŶƗ�
��ƵŶƃƖưū��ƽŹƹō������ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ƹ������ŜƬƛř�ŲƿźƠţ�ƱŚƯŻ�ŚţƮŴţ��ŚƷ��Ŷƃ�ƽŹřŶƸĮƳ����ƱŚƿŚě�Źŵ��

ƲǀĮƳŚǀƯ�ŲƿźƠţ�ƽŚƷŻƹŹ�ŵřŶƘţ�ƮŴţ�ŚƷ�ƶŞſŚŰƯŹƹŵ�ƩƺƏ�ƱřƺƴƗ�ƶŝ�ƹ�Ƶ�ƽŶƿŵźĭ�ŹƺƔƴƯ�ƾƴǀƴū���
���Źƹŵ�ƩƺƏ�ƲǀǀƘţ�ƽřźŝƵ��ƽ��ƾĭźǀƠƃ��ƮƷ�����ƵźǀƠƃ�ƪǀƨƄţ�Śŝ�ƱŚƯŻ��ŚƷ����Ʊō�ƱŚºƯŻ�ƶƧ�ŢƘǀŞƏ�Źŵ����Śºŝ

���ƱŶƃ�űřŹƺſƩŚĭ��ŚƷ�����ō�Żř�ƽƹŹǇ�šǇƺƌƟ�ƱŶƃ�Ʊřżƿƹō�ƹ��ƆŴƄƯ�ƱƾƯ��ŵƺºƃ����ŶƴƠºſř�Ǝºſřƹř���
��ƶųŚƃ�Żř�ƽŵřŶƘţ��ŚƷ������ŢƘǀŞƏ�Żř�ƩŚĭ�ƽƹŚů�ƽƖưū�ƽŹƹōƶƳřƹźě�ŹƺƸƓ�ƱŚƯŻ�Śţ�ƹ���ŚºƷ��Ƶŵřŵ�ƁŹƹźºě�

Ŷƃ�����Ʋƿř�ƽřźŝŹƺƔƴƯ������ŵŚƘŝř�ƶŝ�ƝŚƠƃ�ƾƨǀŤſǈě�ƝƹźƓ��Òå���çåƾŤƳŚſ���źŤƯ�ŵŹƺƯ��ƵŵŚƠŤºſř��Źřźºƣ
ŢƟźĭ������ƶųŚƃ�ƾŝřŵŚƃ�ƒƠů�ŹƺƔƴƯ�ƶŝ��ŚƷ�����ƞºƧ�Źŵ��ƱŶºƃ�ƦºƄų�Żř�ƽźǀĭƺºƬū�ƹ����ƝƹźºƓ�Ʋºƿř�

��Ŷƿŵźĭ�ƶǀŞƘţ�ƾųřŹƺſ�ƹ����������ŢºƟźĭ�Źřźºƣ�śō�ƝźºƓ�ƪųřŵ��Ʊō�Żř�Ʊŵřŵ�ŹƺŞƗ�Żř�žě�ƶųŚƃ�ƽŚƸŤƳř���
ƽřźŝ���Źƹŵ�ƩƺƏ�ƲǀǀƘţ�Ƶ��ƽ���������żǀƳ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ƪƯŚƧ�šřźƄů�ƾĭŶƳŻ�æçŢƠū��źºƄů�Ƶ�ƽ�
�ƪƯŚƧ�ƵŶƃ�ũŹŚų�ƵźǀƠƃ�Żř�ƵŻŚţƖưū�ƽŹƹō�Ŷƃ��ƾĭŶƳŻ�ƱŚƿŚě�Śţ�Ŷƴƣ�ƹ�śō�ŹŚưǀţ�Śŝ�ƾƟźƓ�ƪųřŵ�ƹ
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��ŚƸƳō��Źřźƣ�źƔƳ�ŢŰţ�ŢƟźĭ�������ƵŹƹŵ�ƩƺºƏ�ƱřƺººƴƗ�ƶŝ�ƹ�ƶŞºſŚŰƯ�ƾĭŶƳŻ�ƽŚƷŻƹŹ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�ƽ�
Ŷƃ�ƶºŤƟźĭ�źƔƳ�Źŵ�ŚƸºƳō�ƾĭŶƳŻ��
���ƵŻřŶƳř�ŹƺƔƴƯ�ƶŝ�ƲǀƴĤưƷ������źƐƣ�ƹ�ƩƺƏ�ƽźǀĭƩŚĭ��ŚƷ����ƱŚƿŚě�Źŵ�ƶƬůźƯ��ƽ�ƽŶƃŹ���ÐÍ���ƩŚĭ�ŵŶƗ�

����ƵŚƯ�Źŷō�ŹŵƖưū�ƽŹƹō���ƹ�����ŚƸƳō�źƐƣ�ƹ�ƩƺƏƵŻřŶƳř�ƵŚĮƄƿŚƯŻō�Źŵ�ƽźǀĭ���Ŷºƃ�žĜºſ�ƹ��Ʊō�ƲǀĮƳŚºǀƯ�
Ŷƿŵźĭ�ƶŞſŚŰƯ��

�
ŦŰŝ�ƹ�ŪƿŚŤƳ�
ƉźƗ�ƶƳřƹźě���řżƫŚĭ�ƽ���ƩŚŝ�Śŝ�żĭ�ƽ��ŵƹŶů�ŻŚŝ�ƽŚƷÎÍ�Śţ�ÎÏ�ƾƬǀƯ�źŤƯŢſř���ƩŚŝ���ƾƿƺºƬū�ƽŚƷ

�������ƵƺƸƣ�ƶŝ�ƪƿŚưŤƯ�ƽźŤƀƧŚų�ĬƳŹ�ƶŝ�ƵźƄů�Ʋƿř���ƶƨƫ�Śŝ�ƽř��ŚƷ�����ƵŶƴƧřźě�ĬƳŹ�Ƶźǀţ�ƽƹ�ƩŚŝ�����ƾºŞƤƗ�ƽŚƷ
�ƦƄƿŹ�ƽřŹřŵ���ŶƴŤƀƷ�ŶƴƬŝ�ƽŚƷ��ƮŴţ��ŚƷ�������ƪƨƃ�ƾƌǀŝ�Ƃǀŝ�ƹ�ƮƧ����ŝ�ĬƳŹ�ƽźƨƃ�ƹ��ƶ���ƩƺºƏÐ�Í���Śºţ�

Ò�Í�ƾƬǀƯ��źŤƯ�ƹ�ŚƷƹŹǇ���ŝ�źŨĩřŶů���ƶƩƺƏ�æç�ƾƬǀƯ��źŤƯ���ƶƤƬů�Śŝ�ƾţŹƺƇ�ƶŝ�ƪƿŚưŤƯ�ŶǀƠſ��ŚƷ�ƾŤƄě�ƽ
����źſ�ƩƺƀĜƧ�ƹ�ĬƳŹ�ƾŬƳŹŚƳ�ƵƺƸƣ���ĬƳŹ�ƽřƾƯ�ŶƴƃŚŝ���ƽŚƷƹŹǇƶƳřƹźě�řżƫŚĭ�ƽƶƣŚſ�ƽƹŹ�żĭ�ƽ�ŚƷ�ƽ

�ƶųŚƃ�ƱŶƃ�ƵŶǀƨƄų�ŦƗŚŝ�ƹ�ƵŵźƧ�ƩŚĭ�ŵŚŬƿř�żĭ�ŚƷ�Ƴř�Ţưºƀƣ�Żř�ƵŚǀĭ�ƽ����ƵŶºƃ�ƩŚºĭ�ƽŚºƸŤ�Źŵ�ƹ
ƶŬǀŤƳŶƃŹ�Żř���ƵŚǀĭ�żŞſ�ƂƃƺěƾƯ�ƷŚƧƴŶ��

Ƴřƹźěƶ��ƽżĭ�Źŵ�żĭ�ƽřżƫŚĭ�ƱŚŤſ�ŚƷƮƣ�ƱŚŤſř�ƽ�����źºųō�Ʋǀƴºſ�ƽŚºƷƹŹǇ�ƪƨºƃ�ƶŝ�řŹ�ƱŚŤƀƯŻ��
�Ʋǀƴſ�Ñ�ƹ�Ò���ƪųřŵƩŚĭ�ŚƷƽ�ƵŶƃ�ŵŚŬƿř��ƶƣŚſ�ƽƹŹ�ŚƷ�żĭ�ƱŚŤųŹŵ�Ʊřƺū�ƽƾƯ�ŶƳřŹŸĭ���ƪƿřƹř�Źŵ

�����ūŹŵ�ƂƿřżƟř�Śŝ�ƵřźưƷ�ƵŚƯ�ŶƴƠſřƶ��ƽ���šŹřźů�����ƵŶºƃ�ƩŚƘƟ�ŚƷƹŹǇ��ƎǀŰƯ�ƹ�������źºƔƳ�Żř�ƶºƧ�ŵřŶºƘţ�Ʊō
��ƶŤƟŚƿ�ƪƯŚƨţ�ƽŶƃŹ��ŶƳř��ľǇƺưƘƯ�řŹ�ƾƨģƺƧ�űřŹƺſ�řŶŤŝř��ƲǀƿŚě�Ţưƀƣ�ŹŵƩŚĭ�ŚƷ�ŵŚŬƿř�ƶƣŚſ�ƽƹŹ�

��ŹŚţ�Śŝ�ƵřźưƷ�ƽƹŹǇ�šǇƺƌƟ�ŚƸƳō�ƱƹŹŵ�Żř�ƹ�ƵŵźƧƾưƄƿźŝř���������ƝźºƏ�ƶºŝ�ƾºĮƳŹ�Ƶźºǀţ�ŹřƺºƳ�ŶƴƳŚƯ
���Ʊřżƿƹō�ƱƹźǀŝƾƯ�ŵƺƃ��ǀě�ŚƷƹŹǇ�ƖƣƺƯ�Ʋƿř�ŹŵƶƬ��ƽ��ƶºŝ�ƹ�ƵŵźƧ�ŵŚŬƿř�ŵƺų�ƝřźƏř�Źŵ�ƾƧŻŚƳ�ŹŚǀƀŝ
���ƪƿŶŞţ�ƵźǀƠƃƾƯ�Ƴƺƃ�Ŷ���ƶŝ�ƽŹƺƏ����������ƩŚºſ�ƵŚºƯ�ŶƴƠºſř�Ǝºſřƹř�Źŵ�ƶºƧ�ÎÐÕÎƱƹŹŵ���ÒÍ��ŶºƇŹŵ��Żř

ƩŚĭ��ŚƷ��ƽƖưū��ƽŹƹō���żĭ�Żř�ƵŶƃ�ƱŚŤſ��ŚƷ�����Ŷºƃ�ƵŶƷŚºƄƯ�ƵźǀƠƃ��Ʈƣ�ƱŚŤſř�ƽ�����ƲƿřźŝŚºƴŝ���ƾºŤůřŹ�ƶºŝ
ƾƯ��Śŝ�Ʊřƺţ�ŶƷŚƄƯ�Ƶ��ƽ��Źŵ�űřŹƺſ�������������Żř�ƽƹŹǇ�šǇƺºƌƟ�Ʊŵƺºŝ�Ʊřżºƿƹō�ƹ�ƩŚĭ�ƲǀƿŚě�Ţưƀƣ�Ʊō���ƶºŝ

�ƬůźƯ�ŵƺūƹƶ��ƽ��ƵźƄů�ƾĭźǀƠƃ����ƲŤƟŚƨƃ�ƱƹŶŝ��ƩŚĭ���ŵźŝ�ƾě�����������Ţưºƀƣ�Źŵ�ƵŶºƃ�ŵŚºŬƿř�űřŹƺºſ
�����Ƴřƹźě�ƾūƹźų�űřŹƺſ�ƱŚưƷ��ƩŚĭ�ƲǀƿŚěƶ��ƽ����żĭ�ƽřżƫŚĭ�ƾƯ������Ʋºſ�ƹŹǇ�Ǝſƺţ�ƶƧ�ŶƃŚŝ�Ò�����Żř�ƪºŞƣ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������ÏÎ 

��ƵźǀƠƃƱŶƃ����ƵŶƃ�ŵŚŬƿř�Ţſř��ŹǇ���řŹ�ŵƺºų�šǇƺƌƟ�ƹ�źƏ�Żř��Ƣºƿ��Ʋºƿř��űřŹƺºſ���ƹ�ƶºŤŴƿŹ�Ʊƹźºǀŝ
��ƽŵƹŹƹƱō���ƶƬǀě�Śŝ�řŹ��ƧŻŚƳ�ƽƾ�ŵƹŶƀƯ�ƾƯ�ŶƴƧ���ƶƧ�Ţſř�źƧŷ�ƱŚƿŚƃ�Żř�ƾƌƘŝƩŚĭ�ŚƷ�űřŹƺſ�ƱƹŶŝ�
ŶƳŵƺŝ�ƹ���Ŷƃ�ƵŶƷŚƄƯ�ŚƸƳō�ƲŤƟŚƨƃ�Śŝ���ƵŵźƯ�ŚƸƳō�ƱƹŹŵ�ƽŚƷƹŹǇ�ƶƧƹ�ƶŤºſƺě�ƎƤƟ�����ŚºƸƳō�ƱŶºŝ�Żř�ƽř

�ƵŶƳŚƯ�ƾƣŚŝ�Ţſř����ƶŤſƺě�ƱƹŹŵ�������Śţ�ƾƷŚĭ�ŚƷÎÕ��Śě�ŹƺºŞƳŻ�ƹŹǇ�ŵŶƗ���Ŷºƿŵźĭ�ƵŶƷŚºƄƯ�ŢºƿŻřŹ����Ʋºƿř
�����ƽƹŹ�ƾƨģƺƧ�űřŹƺſ�ŚƷŹƺŞƳŻƩŚĭ��ŚƷ������ũŹŚų�ƹ�ƵŵźƧ�ŵŚŬƿř�ƾƯ�ŶƳƺƃ�������ŚºƷŹƺŞƳŻ�ƾºūƹźų�űřŹƺſ

��ƾƬǀųƦģƺƧ��źţ�Żř�řŹƺſű��ŚƷ����Ƴřƹźě�Ǝſƺţ�ƵŶƃ�ŵŚŬƿř�ƽƶ��ƽ��ƹ�Ƶŵƺŝ�żĭ�ƽřżƫŚĭ��Żř�ľǈƯŚƧ��żƿŚưŤƯ�Ʊō
Ţſř���Źƹŵ�ƩƺƏƵ��ƽ�������ƶºŝ�ƶƤƐƴƯ�ƾƘǀŞƏ�Ǝƿřźƃ�Źŵ�ƾĭźǀƠƃ�������ƎºſƺŤƯ�ŹƺºƏÑ�Òt��Î�ÒÏ�ŻƹŹ��ƹ�Źŵ�

���ƾƷŚĮºƄƿŚƯŻō�ƎƿřźºƃÏ�Ð�t�Ñ�ÑÑ���ŶǀºƄƧ�ƩƺºƏ�ŻƹŹ����šřźºƄů�ũƹźºų��ƪºƯŚƧŻř���ºưǀƳƶ�ƽ�ƭƹŵ�
��ƵŶƷŚƄƯ�ƵŚƯ�ƲƿŵŹƹźƟŶƃ�Źŵ�ƪºƯŚƧ�šřźƄů�Żřƹźě�ũƹř�ƹ������ƵŚºƯ�ŢºƄƸŞƿŵŹř�Ǝºſřƹř��ŵŚºŤƟř�ơŚºƠţř�

�ƪƨƃ�æ������ƪƿřƹř�Żř�ƪƯŚƧ�šřźƄů�������Źŵ�Żřƹźě�ƶŝ�śŚŤƟō�śƹźƛ�ƾƯ������ƶųŚºƃ�ƽƹŹ�ƹ�Ŷºƴƿō���ŚºƷ���żºĭ�ƽ
��ŚŬŝŚūƾƯ�ŶƳƺƃ��ǀŝ������Ƭţ�ŹŚƨƃ�ƹ�ƪƯŚƧ�šřźƄů�ŢǀƫŚƘƟ�ƲƿźŤƄƶ��ƽ���ƶºǀƫƹř�ŢƗŚſ�ƶſ�Śţ�ƹŵ�Źŵ�ƽŹƺƳ�

�ƵŶƷŚƄƯ�ŜƃŶƃ�ƶŝ��ƽŹƺƏ�ƶƧ�ÔÓƬţ�ŹŚƨƃ�ŶƇŹŵ�ƶ�ƽŵƺŝ�Ŝƃ�ƪƿřƹř�ƶŝ�ƍƺŝźƯ�ƽŹƺƳ���

0
5

10
15
20

26M
arch

7April

19April

1M
ay

13M
ay

25M
ay

6June

18June

30June

Time

No
. o

f m
oth

s c
ap

tur
ed

 pe
r t

ra
p

�
ƪƨƃ�æ���ƪƯŚƧ�šřźƄů�ŢǀƘưū�šřźǀǀƜţParapodia sinaica�Ʈƣ�ƱŚŤſř�Źŵ��Źŵ�ƩŚſæèíç��

Fig. 1. Population changes of adult Parapodia sinaica in Qom province in 2003. 
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