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Abstract 

To detect the main mortality factors acting on the immature stages of Simyra dentinosa Freyer, a 
biocontrol agent of weedy spurges Euphorbia spp. in West Azerbaijan Province, multiple decrement life 
table was constructed. All field experiments were performed at Urmia in 2001-2004. The mortality factors 
in the population of S. dentinosa under semi-field conditions were assessed over its three generations. The 
analyses of the data obtained indicated that larval parasitoids and miscellaneous factors in pupal stage had 
the highest role in population reduction of the moth. The highest mortality was found in the larval stage 
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and caused by parasitoids. The most common larval parasitoids observed were Cotesia spp. (Hym.: 
Braconidae), Hyposoter didymator (Thunberg) (Hym.: Ichneumonidae), Exorista larvarum (L.) (Dip.: 
Tachinidae) and also Pales pavida (Meigen) (Dip.: Tachinidae). Moreover, the dominant species of larval 
stage were Cotesia plutellae (Kurdjumon), H. didymator�and C. plutellae during 2001-2002, 2002-2003 
and 2003-2004, respectively. They parasitized 8.11, 6.59 and 14.85% of larvae during the mentioned 
years, correspondingly. Furthermore, the pupal stage had also significant mortality that was caused by a 
complex of miscellaneous mortality factors. The results showed that these factors annihilate 12.07, 16.21 
and 10.33% of pupae during above mentioned years, respectively. The results also indicated that the 
survival curve of S. dentinosa were type II during its three generation. Furthermore, the net reproductive 
rate of this moth during three years of studies was 105.04, 82.16 and 95.68, respectively.  
Key words: biological control, multiple decrement life table, Simyra dentinosa, Euphorbia, Urmia 
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����Ƹūƺţ�ƪŝŚƣ�šŚƘƫŚƐƯ��ƱŚƸū�ƍŚƤƳƾ��ƯŻ�Źŵ�ǀƶƴ��ƽ�ţ�Őŧǀ�����Ư�ƹ�īźƯ�ƞƬŤŴƯ�ƪƯřƺƗ�źǀ�Ƙưū�Źŵ�źǀř�Ţƿ�Ʋ
Ŝƃ����Ţſř�ƶŤƟźĮƳ�šŹƺƇ�Ƶźě������ř�ƶŝ�ƶūƺţ�Śŝ�řŸƫƿ����ƹŶū�ƪǀƨƄţ�Żř�ƝŶƷ�ƶĪƴ��řźºƃ�Źŵ�ƾĭŶºƳŻ�Ʃƿ�Ǝ

Ƴǀƶư�řźŰƇƾƿ��ƶƘƫŚƐƯ���ƽ����ƹ�ƽĥƺƫƺƧřƺǀŝ���������ŢºǀƘưū�ƂƷŚºƧ�ƾƬºƇř�ƪºƯřƺƗ�ƾƿŚſŚƴƃ����Źŵ�šřźƄºů�
Ư�ƾƿřźŰƇ�Ǝƿřźƃ�ƶŝ�ƦƿŵżƳ�Ǝƿřźƃƾ�ƶƘƫŚƐƯ��ŶƃŚŝ�ƽŤſŚĩ�ƖƟŹ�ƝŶƷ�Śŝ�źƋŚů�ƾ�ŚƷƽ�Źŵ�ŵƺūƺƯ�

řƿ�ƯŻ�Ʋǀ����������ƶºŝ�ŪƿŚºŤƳ�Żř�ƵŵŚƠŤºſř�Śºŝ�ƱřƺŤŝ�Śţ�Ŷƃ�ƭŚŬƳř�ƶƴ��Ţºſŵ�����ŶºƯ�ƶºŝ�ŢŞƀºƳ�ƵŶºƯōƿźƿ��ƪºƯřƺƗ�Ţ
ƷŚƧƂ�ƵŶƴƷŵ�ƽƮŤƀǀſ�Źŵ�ŶǀƠƯ�ƵźƄů�Ʋƿř�ŢǀƘưū��ƽŚƷŵƺưƳ�ƭřŶƣř�ƾƘţźƯ�ƹ�ƾƗřŹŻ����

��
��



ÔÏ                                         ƾŰŤƟ�ƱřŹŚƨưƷ�ƹ�Źƺě��Ŝƃ�ƾĭŶƳŻ�ƩƹŶū�Ƶźě�īźŝ�ƽ��ƱƺǀƟźƟ�Źřƺų�����

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
�����Ŝƃ�ƾĭŶƳŻ�ƩƹŶū�ƪǀƨƄţ�ŹƺƔƴƯ�ƶŝ�Ƶźě��ƽ�īźŝ������ƱƺºǀƟźƟ�Źřƺų��řźºƃ�Źŵƿ��ƶºưǀƳ�Ǝ��řźŰºƇƾƿ�

��žƠƣ�ƱƹŹŵ���ƾſŹźŝ��ŚƷƽ�ƶſ�ƫŚſ�ƶ�ƩŚſ�ŢƄƸŞƿŵŹř�ŻřÎÐÕÍ��ŻŚºƛō���Śºţ�ƹ�Ŷºƃ���ƩŚºſ�ŢƄºƸŞƿŵŹř�
ÎÐÕÐ��ƶƯřŵřƿŢƟŚ��ƾſŹźŝ��Źŵ�Ɩƣřƹ�ƺƫŻŚƳ�Ţƃŵ�Źŵ�ŚƷÎÍƩŚưƃ�ƽźŤƯƺƬǀƧ���ƶǀƯƹŹř�śźƛ��Żř�ƕŚƠţŹř

�ŚƿŹŵ�ŮƐſÎÏÖÐźŤƯ��ƾƿŚǀƟřźƜū�ƉźƗ��ÐÔ�ƹ�ƶūŹŵ�ÐÏ�ƾƿŚǀƟřźƜū�ƩƺƏ�ƹ�ƶƤǀƣŵ�ÑÒ�ƹ�ƶūŹŵ�Ï�
ƶƤǀƣŵ��ŢƟźĭ�šŹƺƇ����

��ĪƄţ�ŹƺƔƴƯ�ƶŝǀ���ƤƟř�ƾĭŶƳŻ�ƩƹŶū�ƪƾ��řźƃ�Źŵ�ƿ�ƶưǀƳ�Ǝ��řźŰºƇƾƿ����ƩŚºſ�źºƷ�ŢƄºƸŞƿŵŹř�Źŵ��
��ŵřŶƘţÒ�����Ʋƿř�ƮŴţ�ƶŤſŵ�Ŝƃ�������ƾƿŚſŚƴƃ�ƱŚŝżǀƯ�ƱŚƷŚǀĭ�ƽƹŹ�Ƶźě�ƮŴţ�ƝŸů�Śŝ�ƹ�ƵŶƃ�ƾƟŚƋř�ƽŚƷ��

�Ʊō�ŵřŶƘţ����ƶŝ�ŚƷÎÍÍ���Ƶŵřŵ�ƪǀƬƤţ�ŵŶƗ��Ŷƃ����ƶţƺŝ�ƽƹŹ�žĜſ����žºƠƣ�Śŝ�ƮŴţ�ƽƹŚů�ƽŚƷ����ƽŹƺºţ�ƽŚºƷ
�ŵŚƘŝř�ƶŝ�ƽżƬƟÒÍ�����ÓÍ�����ÔÍƾŤƳŚſ���ƵŶƳŚƃƺě�źŤƯŶƃ�űřŹƺſ�ŵŚƘŝř���ƵŵŚƠŤſř�ŵŹƺƯ�ƽżƬƟ�ƽŹƺţ�ƽŚƷ

��žƠƣ�ŢųŚſ�Źŵ���ƶƳƺĭ�ƶŝ�ŚƷ�����������Ŷƿō�ƪưƗ�ƶŝ�ŢƘƳŚưƯ�ŚƷƹŹǇ�ŹřźƟ�Żř�ƶƧ�Ŷƿŵźĭ�śŚŴŤƳř�ƽř����źºŝ�ƵƹǈƗ
��ĭƺƬū�ŢƸū��Ʋƿřǀźƽ���ƩźŤƴƧ�ũƹźų�Żř��ƵŶƄƳ��ƽ����žƠƣ�ƱƹŹŵ�Żř�ŚƷƹŹǇ��ŚƷ�����Ʊō�ƾºƿƹŹ�ŮƐºſ�������Śºŝ�ŚºƷ

��źƐƣ�ƶŝ�ƾųřŹƺſ�Ʊō�Ǝſƹ�Źŵ�ƶƧ�ƾƳƺƬƿŚƳÏÒƾŤƳŚſ��źŤƯƝŶƷ�Śŝ��ƪĮƳř�ũƹźų�ƹ�ŵƹŹƹ�ƪǀƸƀţ��ƹ�ŚƷ
��ƽŚƷźĭŹŚƨƃ��ƶƤƐƴƯ�Źŵ�ŵƺūƺƯ��ƃ�ƶǀŞƘţ�ƵŶ���ŵƺŝƵŶƳŚƃƺěŶƃ����ƶºţƺŝ����žºƠƣ�źºƿŻ�ƽŚºƷ�����ƱŚºƯŻ�Śºţ�ŚºƷ

ƵźǀƠƃ����ŚƷƹŹǇ�ƱŶƃ�ƩŚſźƷ�źǀţ�ƪƿřƹř�Źŵ�ŝ��ƶ���ƮºŴţ�ŵřŶƘţ�ƹ�ŢƟźĭ�Źřźƣ�ŶƿŵŻŚŝ�ŵŹƺƯ�ƶƳřŻƹŹ�ŹƺƏ
��ƵźǀƠƃ�ƹ�ƹŹǇ���ƱƹŹŵ�ƽŚƷ�źƷžƠƣŶƃ�ŢŞŧ���ř�źŝ�ƵƹǈƗƿŵŻŚŝ�Źŵ��ƲƿŚƷŶƽƶƳřŻƹŹ��źƷ�šŚƠƬţ�ŵřŶƘţ�

���ƶŝ�ƪƯřƺƗ�ƹ�ƵŹƹŵ�ŵƺūƹ�ƵŶƳŹƹō��ƽ�Ʊō����ŚƷƳǀ�����ƶƳŚĭřŶū�ŹƺƏ�ƶŝ�ż��ŢŞŧƿŵźĭŶ����ŵřŶºƘţ��ŚƷŶºƿŵŻŚŝ�Ʋƿř�Źŵ�
ƮŴţ���Ʋǀŝ�Żř�ƽŚƷ�������ƵŶƷŚƄƯ�Śŝ�ŚƷźĭŹŚƨƃ�ŢǀƫŚƘƟ�źŧř�źŝ�ƶŤƟŹ��ƽ�Ʊō�Żř�ƶƿŸƜţ�Ʋǀů�Źŵ�ŚƷźĭŹŚƨƃ���ƹ�ŚƷ

��ƶŤƿŻřŹŚě�ƽŚƷƹŹǇ�ŵřŶƘţ������ƵŚĮƄƿŚƯŻō�ƶŝ�Ƶŵƺƫō�ƽŚƷƹŹǇ�ƩŚƤŤƳř�Śŝ�żǀƳ�ŚƷŶǀŗƺŤƿŻřŹŚě�ŢǀƫŚƘƟ�źŧř�źŝ�ƵŶƃ
��ŗƺŤƿŻřŹŚě�ƾƿŚſŚƴƃ�ƹũŹŚų�ƽŚƷŶǀ�Ʊō�Żř�ƵŶƃ�Ŷƃ�ŢŞŧ�ŚƷ���ƵŹƹŵ�ƭŚºưţř�Żř�žě�ƽƹŹǇ�ƽ�ĪƄºţ�ƹ�ǀ�ƪ

ƠƃǀƵź�žƠƣ�ƪųřŵ�ƾƷŚǀĭ�ƽŚƿŚƤŝ�ƱƹŹŵ��ŚƷ�������ŢºƟŚƿ�ƶºƯřŵř�ƩŚºſ�źºƷ�ŶƴƠºſř�źųřƹř�Śţ�ŚƷŶƿŵŻŚŝ���Źŵ
���ƱƺƬƿŚƳ�ƩŚſ�źƷ�ŶƴƠſř�źųřƹř�ŚƷƽžƠƣ�źƷ�ƽƹŹ�Ťƃřŵźŝ�Ŷƃ�ƶƵŝ�ƹ�ƶ��ƾưǀſ�Źƺţ�Ʊō�ƽŚūŞƘţǀŶƃ�ƶ�

���Śţ�ƹũŹŚų��ƵźƄů�Ʋƿźųō�ƱŶƃ��ƽƶŤſƺě�Żř�ƪƯŚƧ��ƽƾĭźǀƠƃ��žƠƣ������ŵŹƺºƯ�ƶºƳřŻƹŹ�šŹƺºƇ�ƶŝ�ŚƷ
��ŶƴŤƟźĭ�Źřźƣ�ŶƿŵŻŚŝ���������ũŹŚºų�ƪºƯŚƧ�šřźƄºů�ŵřŶºƘţ��ƵŹƹŵ�Ʋƿř�ƩƺƏ�Źŵ��ƵŶºƃ�ƽ�Ŝºƃ����ƹ�ƵźºěƳ�ºǀ�ż

ŚƷŶǀŗƺŤƿŻřŹŚěƿ��ƾ��ƶƬǀě�Żř�ƶƧ��ƽ�ĭźǀƠƃ�ƾ��ƾƯ�ũŹŚų����ŶƳŶƃ���Ŷƃ�ŢŞŧ�ƶƳřŻƹŹ�ŹƺƏ�ƶŝ���Ţſř�źƧŷ�ƱŚƿŚƃ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÐÍ���æ���ÎÐÕî������������������������������������������������������������������������ÔÐ 

����ƂƿŚƯŻō�ƭŚŬƳř�ƪůřźƯ�Źŵ�ƶƧ��ŚƷ����ŝ�źǀƯ�ƹ�īźƯ����������ƞºƬŤŴƯ�ƪºůřźƯ�Źŵ�ƶºƧ�ŢºǀƘưū�ŵřźºƟř�Żř�ƾƄŴ
��ƾŤƀƿŻ����ƵźǀƠƃ�ƹ�ƹŹǇ��ƮŴţ������ƶŤųŚƴƃŚƳ�ƪƿǇŵ�ƶŝ��������ƱĥƺţŚºě��ƾƿřƺºƷ�ƹ�śō�ŶƗŚƀºƯŚƳ�Ǝƿřźƃ���ƹ�ŚºƷ

Ƶźǀƛ����ƾƯ�Ʋǀŝ�Żř��ŢƟźĭ�Źřźƣ�ƪƯřƺƗ�źƿŚſ�Ƶƹźĭ�Źŵ��ŶƴŤƟŹ����ĢǀºƷ��ƾºſŹźŝ�ƩŚſ�ƶſ�ƩƺƏ�Źŵ���ƶºƳƺĭ
Ʈſ�źǀƔƳ�ƽŻŹƹŚƄƧ�šŚǀƬưƗ�ƾƃŚě�ƹ�ƿƮŴƃ�Ś�žƠƣ�ƝřźƏř�Źŵ�ƾƳŻ�ŚƷŶƄƳ�ƭŚŬƳř�ƶƘƫŚƐƯ�ŵŹƺƯ�ƽ����
�źƷŚƓ�ƪƯŚƧ�šřźƄů����Ƙţ�Żř�žºě�ƹ�ƪºƤŤƴƯ�ƵŚĮƄºƿŚƯŻō�ƶŝ�ƵŶƃ�ǀºǀ�Ţǀƀºƴū�Ʋ��ƝƹźºƓ�ƱƹŹŵ��

ƶƄǀƃ��ŵŚƘŝř�ƶŝ�ƽřÐÍ × ��ÕÍ� × �ÑÍƾŤƳŚſ��źŤƯ�ƽřźŝŢƠū���ƮŴţ�ƲǀĮƳŚǀƯ�ƲǀǀƘţ�ƹ�ƽźǀĭ�ŌřŻř�ƶŝ�ŵźƟ�źƷ
ƵŵŚƯ���ŶƳŶƃ�Ƶŵřŵ�Źřźƣ���ưƏř�ŢƸūǀŢƠū�ƕƺƣƹ�Żř�ƱŚƴ�ĭǀźƽ�řŻř�ƶŝ�ƽźƟ�źƷ��ƵŵŚƯ�ŵÏ���ƱƹŹŵ�źºƳ�ŵźºƟ�

ŻŚſŚƷŹ�ƶƔƠŰƯ�źƷƽŶƃ���ƽřźŝƮŴţ��ƵŵŚƯ�ƽżƿŹ�ŚƷ�ƶưƬƣ��ƱƺǀƟźƟ�Żř�ƾƿŚƷEuphorbia boissieriana 

Prokh.���ƶǀƸţ���ƵŶƃ�������ƱřŶƬĭ�Źŵ�ƱŶƃ�Ƶŵřŵ�Źřźƣ�Żř�ŶƘŝ�ƹ�������ƶºſŚƯ�ƽƹŚºů�ƾƨǀŤºſǈě�ƽŚƷ�ƽ�śƺºƏźƯ���
��ƶƄǀƃ�ƝƹźƓ�ƱƹŹŵ�ŶƴŤƟźĭ�Źřźƣ�ƽř��śō�ƩƺƬŰƯ�Śŝ�ƵŹƹŵ�Ʋƿř�ƩƺƏ�Źŵ�ƪƯŚƧ�šřźƄů��ƪƀºƗ�ÏÍ��

ŶƳŶƃ�ƶƿŸƜţ����
��ƶŞſŚŰƯ�ŹƺƔƴƯ�ƶŝ��ƽ���Ƴ�ŵŹƺƯ�ƽŚƷźŤƯřŹŚě�ǀ��ĪƄţ�Źŵ�ŻŚǀ���ĭŶºƳŻ�ƩƹŶū�ƪƾ������ƎºŝřƹŹ�Żř�ƾƿřźŰºƇ�

�Ǝſƺţ�ƵŶƃ�ƶŗřŹř�Carey (1993Ŷƃ�ƵŵŚƠŤſř�źƿŻ�ŭźƃ�ƶŝ�����
x� �ƶƬůźƯ�ƽƾƴſ���

Kx� �ƶƬůźƯ�źƷ�ƕƹźƃ�Źŵ�ŵřźƟř�ŵřŶƘţ�ƽƾƴſ���
Dx� �ƶƬůźƯ�źƷ�Źŵ�ƪƧ�źǀƯ�ƹ�īźƯ�ƽ�ƾƴſ� 

Dix� �ǀƯ�ƹ�īźƯƪƯŚƗ�Żř�ƾƃŚƳ�ź�i�ƶƬůźƯ�źƷ�Źŵ�ƽƾƴſ���
aqx� ����ƶƬůźƯ�źƷ�Źŵ�ƪƯřƺƗ�ƭŚưţ�Żř�ƾƃŚƳ�źǀƯ�ƹ�īźƯ�ŢŞƀƳ�ƕƺưŬƯ�ƽ����źºƿŻ�ƎºŝřƹŹ�Żř�ƶºƧ�ƾƴſ�

ƶŞſŚŰƯ�ƽřźŝ�ƽŶƃ�ŵŚƠŤſř�Ʊō����
aqx = Dx / Kx��
aqx = aq1x + aq2x + aq3x + � + aqix��

aqix� ����������ƪºƯŚƗ�Żř�ƾƃŚƳ�źǀƯ�ƹ�īźƯ�ŢŞƀƳi���źºƷ�Źŵ���ƶºƬůźƯ��ƽ����ƾƴºſ�x�ŝřŹ�ƶºƧ��ƶºƐ�ƽ���ƽřźºŝ�źºƿŻ�
ƶŞſŚŰƯ�ƽŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ʊō�����

aqix = Dix / Kx 
aqix(n)� ���������ƪƯŚƗ�Żř�ƾƃŚƳ�źǀƯ�ƹ�īźƯ�ŢŞƀƳn������źǀƯ�ƹ�īźƯ�ƪƯřƺƗ�ƶƗƺưŬƯ�Żř�i��ƶºƬůźƯ�źºƷ�Źŵ��ƽ�
�ƾƴſxƶƐŝřŹ�Żř�ƶƧ��ƽƶŞſŚŰƯ�ƽřźŝ�źƿŻ��ƽŶƃ�ƵŵŚƠŤſř�Ʊō����

aqix(n) = Dix(n) / Kx 
 



ÔÑ                                         ƾŰŤƟ�ƱřŹŚƨưƷ�ƹ�Źƺě��Ŝƃ�ƾĭŶƳŻ�ƩƹŶū�Ƶźě�īźŝ�ƽ��ƱƺǀƟźƟ�Źřƺų�����

R0� �ƶƧ�ƪŨƯ�Ŷǀƫƺţ�ƆƫŚų�űźƳ�ŵŚưƳ��ƽŵŚƸƴƄºǀě�ƁƹŹ�ŽŚſř�źŝ�Van Driesche & Taub, (1983)�
ƶŞſŚŰƯ�ƽřźŝ�ƽƶƐŝřŹ�Żř�Ʊō��ƽŶƃ�ƵŵŚƠŤſř�źƿŻ����

R0 = F / K��
�ƶƐŝřŹ�Źŵ��ƽ��ơƺƟ�FƪƇŚů�Śŝ�Ţſř�źŝřźŝ��Ə�Źŵ�ƵŶƯō�Ţſŵ�ƶŝ�ƵŵŚƯ�ŵřźƟř�ŵřŶƘţ�śźƋƾ�ƿ��ƪƀºƳ�Ĩ

�Ư�ŹŵǀĮƳŚǀ���ƶŤƃřŸĭ�ƮŴţ�ŵřŶƘţ�Ʋ�����ƹ�ƵŵŚƯ�ŵźƟ�źƷ�ŌřŻř�ƶŝ�ƵŶƃKţ�Śŝ�Ţſř�źŝřźŝ���ƫƹř�ƮºŴţ�ŵřŶºƘ�ºǀ�Źŵ�ƶ
řŶŤŝřƽĪƄţ�ǀĭŶƳŻ�ƩƹŶū�ƪƾ���

lx� �ƶƬůźƯ�źƷ�Źŵ�ŌŚƤŝ�ŢŞƀƳ�ŵŚưƳ�ƽƶŞſŚŰƯ�ƽřźŝ�ƶƧ�ƾƴſ��ƽƶƐŝřŹ�Żř�Ʊō��ƽŶƃ�ƵŵŚƠŤſř�źƿŻ����
lx = Ns / N0��

�ƶƐŝřŹ�Źŵ��ƽ�ơƺƟ�NsƵŶƳŻ�ŵřźƟř�ŵřŶƘţ��Ư�ƹ�īźƯ�źŧř�ƩŚưƗř�Żř�žě�ƵŶƳŚƯǀ�ƹ�źN0ƫƹř�ŵřźƟř�ŵřŶƘţ�ǀ�Źŵ�ƶ
�ŚƯŻō�ƕƹźƃƿ�Ư�Ƃƾ�ŶƃŚŝ��ŝ���ƶŞſŚŰƯ�ŹƺƔƴƯ�ƶ��ƽ����šŚƠƬţ�ŜƿźƋ�(k)������ƪºƯřƺƗ�Żř�Ʀºƿ�źºƷ�ƶºŝ�ƍƺŝźƯ�

ŵŚŬƿř������Ŝƃ�ƽŶƃŹ�ƞƬŤŴƯ�ƪůřźƯ�Źŵ�źǀƯ�ƹ�īźƯ�ƵŶƴƴƧ�Ƶźě�ƽīźŝ���ƶºƐŝřŹ�Żř�ƱƺǀƟźƟ�Źřƺų�ƽ��źºƿŻ�
Ŷƃ�ƵŵŚƠŤſř���

ki = log10 N - log10 Ns��
����ƶƐŝřŹ�Ʋƿř�Źŵki�ƁŻŹř�k�ƶºƬůźƯ�źƷ�šŚƠƬţ�ƲǀƴĤưƷ�ƹ�źǀƯ�ƹ�īźƯ�ƪƯŚƗ�źƷ�ƽřźŝ��ƽ���ƾŤƀºƿŻ�N�

ţ��������īźƯ�ƪƯŚƗ�źŧř�Żř�ƪŞƣ�ŵřźƟř�ŵřŶƘƹ��ƹ�źǀƯNs�ŵřźƟř�ŵřŶƘţ�ƵŶƳŻ��ƵŶƳŚƯ�īźƯ�ƪƯŚƗ�źŧř�Żř�ŶƘŝƹ���źºǀƯ
ƾƯ�ŶƃŚŝ���
��

ŦŰŝ�ƹ�ŪƿŚŤƳ��

ŚŤƳƿ����Ŝƃ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ū�Ƶźě��ƽ�īźŝ��ƟźƟ�Źřƺųǀ�Ʊƺ�ƶǀƯƹŹř�ƾƿřƺƷ�ƹ�śō�Ǝƿřźƃ�Źŵ�ƩŚſ�źƷ�Źŵ
���ƪƀƳ�Ʀƿřƿ�Ư�ŵŚŬƾ�ŚưƳƿŶ���������źƷŚƓ�ƲƿŵŹƹźƟ�Ǝſřƹř�Żř�ƪƯŚƧ�šřźƄů��ƵŶƃ�ƹŝ���ŻƹŹ�Ŷºƴģ�ŢºƃŸĭ�Ś

ƮŴţ���řŹ�ŵƺų�ƽŚƷ���Ʒƹźĭ�šŹƺƇ�ƶŝ�ƾ�����ƲƿźƿŻ�ŮƐſ�Źŵ��īźŝƱŚŝżǀƯ�ƱŚƷŚǀĭƯ�Źřźƣ�ƾ�ŶƴƷŵ����Żř�žºě
źĜſƽ��ƵŹƹŵ�ƱŶƃ��ŚƷƽ�ƴū�ǀƴƾ������ƶƬǀě�ƱŶǀƴţ�Śŝ�ŚƷƹŹǇ��ƽƹŹǇ�ƹ���ƽ�����ƶºŝ�ƪƿŶºŞţ�ŵƺų�Źƹŵ�ƶŝ�ƾưƄƿźŝř�

Ƴ�řŹ�ƱŚŤƀƯŻ�ƹ�ƵŶƃ�ƵźǀƠƃǀưƷ�Źŵ�żǀƶƬůźƯ�Ʋ�źĜſ�ƽƯ�ƾ�ŚưƳƿŶƴ���
Źŵ�ſŹźŝ�ƾ���źƋŚů��ƃ�ƆŴƄƯŶ��Ŝƃ�ƶĩ��Ƶźě��ƽ�īźŝ���ƟźƟ�ŹřƺųǀƬĩ�Źŵ�Ʊƺǀƶ�ƽŻ�ƪůřźƯ��ºƿŤƀƾ�

��ţ�ŢŰţ�ŵƺųŐŧǀ�����ƛ�ƹ�ƵŶƳŻ�ƞƬŤŴƯ�ƪƯřƺƗ�ź�ºǀ��������Ƙưū�ƹ�ƶºŤƟźĭ�Źřźºƣ�ƵŶºƳŻ�ź�ºǀ����ƱŚƈºƤƳ�ŹŚºģŵ�Ʊō�Ţ
Ưƾ��ŵƺºƃ���ºƏ�Źŵƾ���ƭŚºŬƳř�ƪºůřźƯ���ƢºǀƤŰţ�Ʋºƿř�ŻřŹŚě�ƽŚºƷŹƺŞƳŻ��ƿŗƺŤ�ºǀ�ŶCotesia ofella Nixon�� �

C. plutellae (Kurdjumov)�ƹ�C. vanessae ReinhardƵŵřƺƳŚų�Żř�ƶſ�źƷ��ƽ�Braconidae���ƵřźºưƷ�ƶŝ
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ŶǀŗƺŤƿŻřŹŚě�ŹƺŞƳŻ�Hyposoter didymator (Thunberg)�ƵŵřƺƳŚų�Żř�ƽ�Ichneumonidae�žĮƯ�ƹ���ƽŚºƷ
�ŶǀŗƺŤƿŻřŹŚěPales pavida (Meigen)ƹ��Exorista larvarum (L.)�ƵŵřƺƳŚų�Żř�ƽ�Tachinidae��ƱřƺƴƗ�ƶŝ

ƶƬůźƯ�ŶǀŗƺŤƿŻřŹŚě�ƽŜƃ�Ʋƿř�ƽƹŹǇ��ƃ�ƵźěŶƳŶƃ�ƾƿŚſŚƴ��ƶƳƺĭ�źŝ�ƵƹǈƗ�źĩŷ�ƽŚƷ�ƵŶƃ�žĮƯ����ƽŚƷ
ŶǀŗƺŤƿŻřŹŚě�Nilea anatolica Mesnil��ƹExorista segregata (Rondani)�ƵŵřƺƳŚºų�Żř��ƽ�Tachinidae�

������ƶºƬůźƯ�ŶºǀŗƺŤƿŻřŹŚě�ƱřƺƴƗ�ƶŝ�żǀƳ��ƽ������ŶƳŶºƃ�ƾƿŚºſŚƴƃ�ƾĭźǀƠºƃ���ř�Źŵ�ºƿƯ�Ʋ�ºǀŻřŹŚě�ƱŚƿŗƺŤ�ºǀŚƷŶƽ� �
P. pavida��N. anatolica��C. ofella��C. vanessae��C. plutellaeƹ��H. didymator����Ǝºſƺţ�ľǈŞºƣ

řźŝ�ƱŚĭŶƳŹŚĮƳƽƫƹř�ǀř�Żř�ŹŚŝ�ƲƿŶƃ�ƁŹřżĭ�ƱřźƵ�řŶƳ�(Karimpour et al., 2001; Karimpour et al., 

2005b; Karimpour et al., 2005c)���
�Śŝ�ƶŝŚƄƯƿƶŤƟŚ�ŚƷƽſŹźŝ�Żř�ƪƇŚů�ƾźƋŚů���Pecora et al. (1992)Ƴ�ǀƶƬưů�ż�ƽ��žºĮƯ��ƽŚºƷ�

Tachinidae��ƽŚƷŹƺŞƳŻ�ƹ�Braconidae��Ŝƃ�Ʋƿř�ƽŚƷƹŹǇ�ƶŝ�řŹ��ƵźěŻř�ŚǀƫŚŤƿř�ƹ�ƱŚƳƺƿ��ƁŹřżĭ�źºƧ�Ƶŵ
��ř�ƂƤƳ�ƹƿ������ƵŵƺºưƳ�ƾŝŚºƿŻŹř�ƶºūƺţ�ƪºŝŚƣ�ƵźƄů�Ʋƿř�ŢǀƘưū�ƂƷŚƧ�Źŵ�řŹ�ƪƯřƺƗ�Ʋ��ŶºƳř��Ư�Źŵ�ºǀ�ƱŚ

ŶǀŗƺŤƿŻřŹŚěƽŚƷƵŶƷŚƄƯ��ſŹźŝ�Źŵ�ƵŶƃƾ�źƋŚů��C. plutellae����Źŵ�ǇŚºŝ�ƮƀºǀŤƿŻřŹŚě�šŹŶƣ�ƪǀƫŵ�ƶŝ
ƏŚƴƯ�����ƶƯŚƳźŝ�ŜƫŚƣ�Źŵ�ŚǀƳŵ�ƞƬŤŴƯ�Ƣ������ƦǀſǈƧ�Ʀƿĥƺƫƺǀŝ�ƩźŤƴƧ�ƽŚƷƬƗǀ��ţŚºƟō�ƶƾ�ƔƳ��ºǀ��ź��ƮºƬƧ�Ŷºǀŝ��

Plutella xylostella Schr.��Ţººſř�ƶººŤƟźĭ�Źřźººƣ�ƵŵŚƠŤººſř�ŵŹƺººƯ(Dennill & Pretorius, 1995;  

Mitchel et al., 1997; Hu et al., 1998)��žººĮƯ�ƲǀººƴĤưƷ�ŶººǀŗƺŤƿŻřŹŚě�ƽŚººƷ�E. larvarum�� �
E. segregata�ƹ�P. pavida�ƳǀƶƯŚƳźŝ�ŜƫŚƣ�Źŵ�ż�ŚƷƽ�ŝ�ƩźºŤƴĩ�ǀĥƺƫƺ�ºƿ�ºſǈĩ�ĨǀƬƗ�Ĩ�ºǀ�ƶ�ƶºƳřƹźě�ƽ�

ƮƄƿźŝř�ŹƺūŚƳ�ƝŚŝ��Lymantria dispar L. (Lep.: Lymantriidae)���ŵŹƺƯ�ƵŵŚƠŤºſř��ƶºŤƟźĭ�Źřźºƣ���ŶºƳř�
(Kenis & Vaamonde, 1998)���

�ţ�ƱřżǀƯŐ�����źºǀƛ�ƪºƯřƺƗ�ƵřźºưƷ�ƶŝ�ơƺƟ�Ʀƿĥƺƫƺǀŝ�ƪƯřƺƗ�źǀŧ�����Ŝºƃ�ŢºǀƘưū�źºŝ�ƵŶºƳŻ��Ƶźºě�ƽ�
īźŝ���ƱƺǀƟźƟ�Źřƺų������������žºƠƣ�Żř�ƵŶºƯō�Ţºſŵ�ƶŝ�ƾŞǀƧźţ�ŪƿŚŤƳ�ŜƫŚƣ�Źŵ����ƽŚºƷÎ����Śºţ�Ò���ĨºǀĪƠţ�ƶºŝ�ƹ�
ƩŚſ����ƩƹŶū�Źŵ�ƞƬŤŴƯ�ƽŚƷ���ƽŚƷÎ���Ï���ƹ�Ð�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ���źŝ��ƶºŗřŹř�šŚƗǈƏř�ŽŚſř���ƵŶºƃ

���ƩƹŶū�ŹŵÐ���ƮŴţ�ƽŹƹŹŚŝ�ƭŶƗ���ŚƷ�ŢŞƀƳ�Śŝ�ÍÕÑ�ÍƶƬưů���ƽŻřŹŚě�šřźƄů�ƿŗƺŤǀ����Śºŝ�ŚºƷƹŹǇ�ƶºŝ�Ŷ
��ŢŞƀƳÏÎÐ�Í��ţ�ƹ�Őŧǀ�����Ư�ƹ�īźƯ�ƪƯřƺƗ�źƿŚſ�źǀ��ƵŹƹŵ�Źŵ�ź��ƽ�Ơƃ�ǀĭźƾ���ŢŞƀºƳ�Śºŝ�ÎÎÎ�Í��ƲƿźŤƄºǀŝ�

��������ƩŚſ�ƶŝ�ƍƺŝźƯ�ƪƀƳ�ŢǀƘưū�ƂƷŚƧ�Źŵ�řŹ�ƂƤƳ��ƽŚƷÎÐÕæ�ÎÐÕå�řƿ�ŵźºĩ�ŚƠ��ŶºƳ������ƪƀºƳ�Ʋºƿř�Źŵ
ŶǀŗƺŤƿŻřŹŚě�ŹƺŞƳŻ�C. plutellae�ŢŞƀƳ�Śŝ�ÍÐÔ�Í����ƽŚºƷƹŹǇ�ŢºǀƘưū�ƂƷŚºƧ�Źŵ�řŹ�ƂƤƳ�ƲƿźŤƄǀŝ�



ÔÓ                                         ƾŰŤƟ�ƱřŹŚƨưƷ�ƹ�Źƺě��Ŝƃ�ƾĭŶƳŻ�ƩƹŶū�Ƶźě�īźŝ�ƽ��ƱƺǀƟźƟ�Źřƺų�����

�Ŝƃ�Ʋƿř����Ţƃřŵ�Ƶźě���ƩƹŶūÎ���šŚƗǈƏř���ƩƹŶū�Ð�ƱŚƄƳ��ƵŶƴƷŵ��ƽ���źºƠţ�ƭŶºƗ�ƶºƧ�Ţſř�Ʊō�ƿŲ��Śºŝ�
��ŢŞƀƳÍÕÕ�Í��ƶƬưů��ƽ�ŻřŹŚě�ƿŗƺŤǀ��ŚƷŶ���ŢŞƀƳ�ŚŝÐÍÏ�Í���ƹ���źƿŚſ����ŢŞƀƳ�Śŝ�ƪƯřƺƗÎÑÖ�Í��ţźţ�ƶŝǀ�Ŝ

ŝǀźŤƄƿ����ř�Źŵ�řŹ�ƂƤƳ�Ʋƿ������Ơƃ�ƹ�ƹŹǇ��ƮŴţ�ƪůřźƯ�Źŵ�šŚƠƬţ�ŵŚŬǀĭźƾ�Źŵ��ƩŚºſ���ƽŚºƷÎÐÕç�ÎÐÕæ�
řƿŶƳŵźĩ�ŚƠ���ŶǀŗƺŤƿŻřŹŚě�ŹƺŞƳŻ��ƩŚſ�Ʋƿř�ŹŵH. didymator�����ŢŞƀºƳ�Śºŝ�ŚƷŶºǀŗƺŤƿŻřŹŚě�źƿŚſ�Ʋǀŝ�Źŵ

ÍÑÔ�Í����������������ŵřŵ�ƅŚƈŤųř�ŵƺų�ƶŝ�ƶƳřƹźě�Ʋƿř�ƽŚƷƹŹǇ�ŢǀƘưū�ƂƷŚƧ�Źŵ�řŹ�ƂƤƳ�ƲƿźŤƄǀŝ���ƩƹŶū
Î����ƶŗřŹř�šŚƗǈƏř�����ƩƹŶū�Źŵ�ƵŶƃÐ��ƱŚƄƳ�ƲǀƴĤưƷ��ƵŶƴƷŵ��ƽ��ƮŴţ�ƂƤƳ��źǀƛ�ƽŚƷ��ŹƹŹŚºŝ��ÍÒÏ�Í���

ŻřŹŚěƿŗƺŤǀŚƷŶƽƹŹǇ���ÏÓÑ�Í���ƹŻřŹŚěƿŗƺŤǀŚƷŶƽƠƃ�ǀ�Ƶź�ÍÖÕ�Í���ƍƺŝźƯ�ƪƀƳ�ŢǀƘưū�ƂƷŚƧ�Źŵ
ƩŚſ�ƶŝ�ƽŚƷ�ÎÐÕè�ÎÐÕç�Ʋƿř�Ŝƃ�Ƶźě�Ưƾ�ŶƃŚŝ��ŶǀŗƺŤƿŻřŹŚě�ŹƺŞƳŻ�C. plutellae��ŢŞƀºƳ�Śŝ�ÍÓÖ�Í�

�ř�Źŵƿ��Ƴ�ƵŹƹŵ�Ʋǀ���Ŝƃ�Ʋƿř�ƽŚƷƹŹǇ�ŢǀƘưū�ƂƷŚƧ�Źŵ�řŹ�ƂƤƳ�ƲƿźŤƄǀŝ�ż�Ƶźě�ŚƤƯ�Źŵ�ƿ��Śºſ�Śºŝ�ƶƀƿ�ź
�ƶƬůźƯ�ƽŚƷŶǀŗƺŤƿŻřŹŚě��ƽ�������ŵřŵ�ƱŚƄƳ�ŵƺų�Żř�ƽƹŹǇ����ƩƹŶūÎ���ǀƴĤưƷ��ř�ƾƏ�Ʋƿ�����ŢºǀƫŚƘƟ��ƩŚºſ�Ʋ

žĮƯ��ŶǀŗƺŤƿŻřŹŚě�ƽŚƷN. anatolica��ƹE. segerata�ƵźǀƠƃ�ƽƹŹ�żǀƳ��Ʋƿř�ƽŚƷŜƃ�ƵźěƵŶƷŚƄƯ�Ŷƃ��
�ƹƶƳƺĭ�ƽ�N. anatolica�ŢŞƀƳ�Śŝ�ÍÐÕ�ÍƶŞţŹ�Źŵ��ƽƵŶƴƷŚƧ�ƪƯřƺƗ�ƭƹŵ��ƽƵźǀƠƃ�ŢǀƘưū���ŚƷžě�Żř�

ƶģŹƺƯ����ŢŞƀƳ�Śŝ�ŚƷÍÑÑ�Í�Śūƽ�ŢƟźĭ��ƹŶū�ƩÎ���ƾƯ�ơƺƟ�ŪƿŚŤƳ�ŽŚſř�źŝ�Ʋƿř�Ʊřƺţ����ƱŚºǀŝ�ƶºƳƺĭ
���ƶƬůźƯ�ƽŚƷŶǀŗƺŤƿŻřŹŚě�ƶƧ�ŵźƧ��ƽ��Ŝƃ�ƽƹŹǇ��Ƶźě��ƽ�īźŝ������ƮƸƯ�ƶƬưū�Żř�ƱƺǀƟźƟ�Źřƺų����ƪºƯřƺƗ�Ʋƿźţ

ŵŚŬƿř�ƵŶƴƴƧ��ƽ�������Ŝƃ�Ʋƿř�ŢǀƘưū�Źŵ�źǀƯ�ƹ�īźƯ���ƾƯ�Ƶźě������������ƂƷŚºƧ�Źŵ�ƾƿřżºſ�ƶºŝ�ƂºƤƳ�ƶºƧ�ŶƴºƃŚŝ
ƞƬƗ�ƩźŤƴƧƺǀŝ�ƪƯŚƗ�Ʋƿř�ŢǀƘưū�ƶƤƐƴƯ�Źŵ�ƱƺǀƟźƟ�ŻźƷ�ƽŚƷ�ƽƾƯ�ŚƠƿř�ƶǀƯƹŹř��ŶƴƴƧ���

Ƴ�Ŝƃ�ŌŚƤŝ�ƾƴŰƴƯ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤ�Ƶźě�ƽīźŝ��ƱƺǀƟźƟ�Źřƺų�řźƃ�ŹŵƿƶưǀƳ�Ǝ�řźŰƇƾƿ��ƕƺƳ�Żř
��ƭƹŵƯƾ���ŶƃŚŝ���ƪƨƃÎ�������ƾƴŰƴƯ�Żř�ƕƺƳ�Ʋƿř�Źŵ��ŌŚƤŝ�ƽŚƷ�����īźºƯ�űźºƳ��ƹ�����Żř�ƪƤŤƀºƯ�źºǀƯ��ƪºůřźƯ

�ŵŹřŵ�ƾŤŝŚŧ�ŜƿźƋ�ƹ�Ƶŵƺŝ�ƵŶƳŻ�ŵƺūƺƯ�ƾƴſ�ƞƬŤŴƯ(Dent, 1997)��řƿ�ºƴŰƴƯ�ƕƺƳ�Ʋƾ���ƵřźºưƷ�ƶºŝ�
ƴŰƴƯƾ���ƭƺſ�ƕƺƳ��űźƳ���ŵƺūƺƯ�ŌŚƤŝ�šř�ƵŶƳŻ���ƾĭŶƳŻ�ƾƿřźŰƇ�Ǝƿřźƃ�Źŵ�ƶƧ�ƽř�ƾºƯ����źºŤƸŝ�řŹ�ŶºƴƴƧ

ƾƯ�ƱŚƄƳ�ŶƴƷŵ��Śŝ�ƶŤŞƫřƿř�ƶŝ�ŶƿƴŰƴƯ�ƶĩ�ŵƺưƳ�ƵŹŚƃř�ƶŤĪƳ�ƲƾŶƴŝ�źŨĩř�ŌŚƤŝ��Śěƿřźƃ�Źŵ�ƱŚƿřźŰƇ�Ǝƾƿ�
���Ư�ƭƺſ�ƕƺƳ�Żřƾ������Įƴºſ�šŚºƠƬţ�ƶĩ�ŶƃŚŝǀƴƾ���řŶºŤŝř�Źŵ�ƽ�����Ƙưū�ƶºŝ�ƪƀºƳ��ºǀ�Ʊō�Ţ�����ºƯ�ŵŹřƹ�ŚºƷƾ��ŵƺºƃ� �
(Dent, 1997)��řźƃ�ƎƿƶưǀƳ��ƾſŹźŝ�Ʋƿř�ƾƿřźŰƇ�ƩŚſ�ƶſ�ƩƺƏ�Źŵ����ƪºƿŚưŤƯ�ŦºƗŚŝ�Ţºſř�ƲƨưƯ

����Ŝƃ�Ʋƿř�ŌŚƤŝ�ƾƴŰƴƯ�ƱŶƃ��������ƭƹŵ�ƕƺƳ�ƾƴŰƴƯ�ƝźƏ�ƶŝ�Ƶźě�ŶƃŚŝ�ƵŶƃ���ŤƳ�Źŵ�ƶĩǀ�ƶºŬ��ƽ��Ʊō���źºŧř�Źŵ�ƹ
žƠƣ�Żř�ƵŵŚƠŤſř�ŚƷŜƃ�Ʋƿř�ŌŚƤŝ�űźƳ����ƪůřźƯ�ƩƺƏ�Źŵ�ƵźěřŶŤŝřƾƿ�ƾĭŶƳŻ�řżƟřƿ�ƂƿŢſř�ƶŤƟŚ���
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Fig. 1. Survival rate of Simyra dentinosa in Urmia during 2001-2003. 
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Table 3. Stage-specific mortality of Simyra dentinosa in the presence of all mortality factors 
in Urmia during 2001-2004. 

 
Mortality facors 

Stage 
Total 

mortality Egg not viable 
(aq1x) 

Predators 
(aq2x) 

Parasitoids 
(aq3x) 

Other 
(aq4x) 

Total 
proportion 
of mortality 

(aqx) 
   2001 - 2002    
Egg 91 0.084 0.078 - 0.020 0.182 
Larva 122 - 0.066 0.213 0.019 0.298 
Pupa 54 - 0.077 - 0.111 0.188 
   2002 - 2003    
Egg 93 0.088 0.072 - 0.026 0.186 
Larva 166 - 0.079 0.302 0.027 0.408 
Pupa 55 - 0.079 - 0.149 0.228 
   2003 - 2004    
Egg 42 0.052 0.032 - - 0.084 
Larva 172 - 0.079 0.264 0.033 0.376 
Pupa 77 - 0.087 0.098 0.084 0.269 
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