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ƵŶǀƨģ��
Ŝƃ�ěƵź�ƽ�Hyles euphorbiae (L.)ƵźƄů��ƶƳƺĭ�Żř�ŚƸƴţ�ƶƧ�Ţſř�ƽř�ƶŝřźǀƃ�ƽŚƷ�Źřŵ�žƴū�ƱŚƷŚǀĭ�Euphorbia L.�ƶƿŸƜţ�
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��ƱŚºŬƿŚŝŹŷō�ƾºƘţźƯ����ƾƯŚºſř�ƶºŝ�ƾºŝźƛEuphorbia macroclada �E. denticulata �E. seguieriana �E. heteradena ƹ�� �
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�Ŷƃ�ƭŚŬƳř�ƾƨǀŤſǈě�ƝƹźƓ�ƪųřŵ�ƶƿŸƜţ�ƱřżǀƯ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳ��ƽŜƃ�Ʋƿř�ƽŚƷƹŹǇ���Żř�ƵźěŪƴě��ƱƺºǀƟźƟ�ƶƳƺĭ�

řŹřŵ�źĮƿŶƨƿ�Śŝ�ƾſŹźŝ�ŵŹƺƯƾƴƘƯ�ƝǈŤųř�ƽ��Źřŵ�ƾºưƳ��ŶºƃŚŝ���������ƶºŝ�ƍƺºŝźƯ�ƶºƿŸƜţ�ƱřżºǀƯ�ƲƿźŤƄºǀŝ�ƶºģ�źºĭř�E. macroclada�� �
�ÔÎ�Í�t�ÖÔ�ÏÑƭźĭ����ƶŝ�ƍƺŝźƯ�Ʊō�ƲƿźŤưƧ�ƹE. boissieriana��ÕÕ�Í�t�ÏÑ�ÏÎƭźĭ���ŵƺŝ��ƖƟŵ�šǇƺƌƟ�ƱŻƹ�ƲǀĮƳŚǀƯ���ƵŶºƃ

ƁŹƹźě�ƽŚƷƹŹǇ�Ǝſƺţ�ƽƹŹ�źŝ�ƶŤƟŚƿ�E. boissieriana��ÔÐ�Í�t�ÏÍ�ÎÎƭźĭ����ƶŝ�ƾºƴƘƯ�šŹƺƇ����ƱŻƹ�ƲǀĮƳŚºǀƯ�Żř�źºŤưƧ�ƽŹřŵ
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ƾƫƹƲǀĮƳŚǀƯ�ƵŶǀƘƬŝ�ƽřŸƛ�ƪƿŶŞţ�ƾƷŵŻŚŝ�ƆųŚƃ��ƵŶƃ��ÍÎ�Í�t�ÏÍÍ�Í�ŵŹƺƯ�Źŵ�ƶƳƺĭ��ƽ�E. boissierianaƾƬƗ����ƲŤºƃřŶƳ�ƮƛŹ
�ƾƴƘƯ�ƝǈŤųř����ƶƳƺĭ�źƿŚſ�Śŝ�Źřŵ��ŵƺŝ�ƶǀƤŝ�Żř�źŤƄǀŝ�ŚƷ�ƬƧ�ŪƿŚŤƳ�ƶƳƺĭ�Ūƴě�źƷ�ƶƧ�ŵřŵ�ƱŚƄƳ�źƋŚů�ƢǀƤŰţ�ƾ�����ƢºǀƤŰţ�ŵŹƺºƯ�ƱƺǀƟźƟ�
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Abstract 
The larvae of Hyles euphorbiae (L.) are monophagous and feed on the succulent species of the 

genus Euphorbia. Obtaining more information on the feeding rate and preferred host plants of the larvae 
of H. euphorbiae could be useful in biological control programs. In this research, the larval feeding 
indices of this species i.e. consumption index (CI), approximate digestibility (AD), efficiency of 
conversion of ingested food (ECI) and efficiency of conversion of digested food (ECD) were determined 
on the five most prevalent species of the genus Euphorbia (E. macroclada, E. denticulata, E. seguieriana, 
E. heteradena and E. boissieriana) in the fields and rangelands of West Azerbaijan in laboratory at 19 ± 
1ºC, 65 ± 5% RH and a photoperiod of 14: 10 (L: D). The experiments were conducted during larval 
period of the moth (four larval groups and each group containing eight larvae) inside colorless plastic 
containers. The results indicated that the larval feeding rate on the above mentioned Euphorbia species 
were not significantly different (P > 0.05). The maximum (24.97 ± 0.71 g) and minimum (21.24 ± 0.88 g) 
rates of larval feeding were on E. macroclada and E. boissieriana, respectively. The mean weight of feces 
that excreted by rearing larvae on E. boissieriana (11.20 ± 0.73) was significantly (P < 0.05) lower than 
that of other Euphorbia species. The comparison of the mean weight in the late larval stage on five 
Euphorbia species was not significantly different (P > 0.05). Mean efficiency of conversion of ingested 
food on E. boissieriana (0.200 ± 0.01) was more than the other Euphorbia species, though the difference 
was not significant. It could be concluded that the entire Euphorbia species tested are the host plant of H. 
euphorbiae and larvae of H. euphorbiae for reaching to normal weight increase the efficiency of 
conversion of ingested food and decrease the feces and its excretion. This moth is a suitable agent for 
using in biological control programs of the Euphorbia weeds. 
Key words: Hyles euphorbiae, Euphorbia, weedy spurge, feeding indices, host range  
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ƶƯŶƤƯ��

�žƴūEuphorbia L.ƵŵřƺƳŚų�Żř��ƽ�Euphorbiaceae�ŵƹŶů�ƲŤƃřŵ�Śŝ�ÎÓååƶƳƺĭ��ƽ�ƶŝ�ƾƷŚǀĭ�
ƶƳƺĭ�ƱřƺƴƗ�ŶƳŹřŵ�ŹŚƄŤƳř�ŚƤƿźƟō�ƹ�Śǀſō��ŚěƹŹř�Źŵ�ƾƯƺŝ�ƾƷŚǀĭ�ƽŚƷ�(Gassmann & Schroeder, 1995)��

Żř�Ʊřźƿř�Źŵ�žƴū�Ʋƿř�ìåƵŶƃ�ƁŹřżĭ�ƶƳƺĭ���Ţºſř�(Ghahreman & Attar, 1999)����ºƿř�ƱŚºƷŚǀĭ�Ʋ
��ƶŝřźǀƃ�ƽřŹřŵ�Ƶźǀţ��ƽ��ŶǀƠſ�ƾưſ������ţ�ŹƺƔƴƯ�ƶŝ�ƶƧ�ŶƴŤƀƷ�ƾĮƳŹŐ���ƱŚºƷŚǀĭ�Ʋºƿř�Źŵ�ƾƗŚƟŵ�ƝřŶƷř�ƲǀƯ

ƵŶƃ�Ŷǀƫƺţ�(Gassmann et al., 1996)�ǀƯƺưƀƯ�ƹ�ŢǀſŚƀů�Żƹźŝ�ŜŞſ�ƭřŵ�ƹ�ƱŚƀƳř�Źŵ�ƹ�ŶƿŶƃ�Ţ
ƾƯ�ŵŵźĭ�(Hein & Miller, 1992; Kronberg et al., 1993; Aslani, 2004)��ƶƳƺĭ�Żř�ƽŵřŶƘţ ř�ƽŚƷ�Ʋƿ

��ƞƬƗ�Ōżū�žƴū�����������ƵŚºĭřźģ��ƖţřźƯ�ƾĭŵƺƫō�ŜŞſ�ƹ�ƵŶƃ�śƺƀŰƯ�ƮūŚƸƯ�ŻźƷ�ƽŚƷ������ƾºƋřŹř�ƹ�ŚºƷ
ƾƯ�ƾƗřŹŻ�źǀƛ�ƹ�ƾƗřŹŻ�ŶƳŵźĭ�(Dunn, 1979)���
��ƃ�ƩźŤƴĩ�ƶģźĭřǀưǀŚƾƿ���ƀŝ�ŵŹƺƯ�Źŵ�ǀŹŚƽ��ƞƬƗ�Żř��ŚƷƽ��Ư�ŻźƷ�Œ���żƷ�ŚƯř��Ţſř�źŧƿƶƴ����šřźºŧř��ŚƷ

ƞƬƗ�śƺƬƐƯŚƳ�Ƃĩ�ŰƯ�źŝ�ŚƷǀŻ�ƎƿƳ�ƹ�ŢƀǀŢƸū�ż�ĭǀźƽƯƺưƗ�ŹŚĪƟř�ƾ��Żř�ƵŵŚƠŤſř�ƭŶƗ�Ţưſ�ƶŝ
ƞƬƗ�Ƃĩ�����ŝ�ƶūƺţ�ƶŝ�źŬƴƯ�ŚƷǀ��ƁƹŹ�ƶŝ�źŤƄ�ŚƷƾƿ�����Ʊō�Źŵ�ƶĩ�Ţſř�ƵŶƃ������ƞºƬƗ�ƝźƈºƯ�ŚƷ��Ƃºĩ���ŚºƷ

��ƞƣƺŤƯƿŵƺƃ�Ʈĩ�Ś��ƿƵŵƹŶŰƯ�Źŵ�ŻźƷ�ƞƬƗ�Ĩ�ƽƯƺŝ�ƾŻ�šřŵƺūƺƯ�ƮūŚƸţ�ŵŹƺƯ�ŵƺų�ƿŵŚƽ�Źřźƣ�
Ưƾ�ĭǀ��ř�Śŝ��ŵźƿ����ƇŚƈŤųř�ŹƺƏ�ƶŝ�ŶƳŹŵŚƣ�ƶĩ�ƾţřŵƺūƺƯ�ŚƸƴţ�ŵƺūƹ�ƲƾƹŹ�ƽƔƳ�ŵŹƺƯ�ŻźƷ�ƞƬƗ��ƹ�ź
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ƿ��ƶƳƺĭ�ľǇŚưŤůř�Ś��ŵżƳ�ƽŚƷƿĨ�ƶŝ��Ʊō���ƫŚƘƟ�ŚƷǀ��ŨĪţ�ƹ�Ţǀ�ŚưƳ�źƿ�����ŝ�ƩźºŤƴĩ�ƪºƯřƺƗ�ƱřƺƴƗ�ƶŝ�Ŷƴǀĥƺƫƺ�ºƿ�Ĩ
ƾƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƹ�śŚŴŤƳř�ŻźƷ�ƞƬƗ��ŶƳźǀĭ(Karimpour et al., 2005)���

Ŝƃ�Ƶźě�ƽ�Hyles euphorbiae (L.)�ƵźƄů�ƶƳƺĭ�Żř�ƽŵřŶƘţ�Żř�ƶƧ�Ţſř�ƽř���žƴºū�ƾƠƬƗ�ƽŚƷ
EuphorbiaƯ�ƶƿŸƜţ�ƾ�ŶƿŚưƳ�(Pittaway, 1995)��Ŝƃ�Ʋƿř����ƹŵ�Ʀºƿĥƺƫƺǀŝ�ƩźºŤƴƧ�ƪƯŚƗ�ƱřƺƴƗ�ƶŝ�Ƶźě

���ƩŚſ�Źŵ�žƴū�Ʋƿř�Żř�ƶƳƺĭÎÖÓÒŵźĭ�ŵŹřƹ�ƾƫŚưƃ�ƽŚƨƿźƯō�ƶŝ�ƿƵŶǀƤƟƺƯ�ŹřźƤŤſř�Śŝ�ƹ�Ţ���Źŵ�żºǀƯō
ƶƤƐƴƯ������ƶºƯŚƳźŝ�ŜºƫŚƣ�Źŵ��������ƦǀºſǈƧ�Ʀºƿĥƺƫƺǀŝ�ƩźºŤƴƧ�ƽŚºƷ�����Ţºſř�ƶºŤƟźĭ�Źřźºƣ�ƵŵŚƠŤºſř�ŵŹƺºƯ� �

(Batra, 1983; Hansen et al., 1997)���
žƴººū�Hyles Hübner��Żř�ƾººƨƿÎÒƶººƬǀŞƣźƿŻ�žƴººū��ƽ�ChoercampinaźººƿŻ�Żř��ƵŵřƺƳŚººų�ƽ�

Macroglossinae����ƶƧ�Ƶŵƺŝ�ÏÖ�ƹ�ƶƳƺĭ�ÑÏźƿŻ������ƵŶºƃ�ƞǀºƇƺţ�ƱƺƴƧŚºţ�žƴºū�Ʋƿř�Żř�ƶƳƺĭ��Ţºſř���
�ƶƳƺĭ�źŤƄǀŝ�������ƶƤƐƴƯ�ƾŝƺƴū�ƾůřƺƳ�Źŵ�žƴū�Ʋƿř�ƽŚƷ��ƽ�ƫŚě�ŹŚŘ��ƦǀŤƧ������źƿŚºſ�Źŵ�ƾºƫƹ�ƶŤºƃřŵ�ŹŚƄºŤƳř

ŹŚƣƵ���řżū�ƹ�ŚƷ���ƶƳƺĭ�żǀƳ�īŹżŝ�źƿ������ƁŹřżºĭ�žƴū�Ʋƿř�Żř�ƾƿŚƷ��ºƃ������ƶºƬưū�Żř�ƶºƧ�Ţºſř�ƵŶ�ƽƱō����ŚºƷ
ƾƯ��������ƾƫŚưƃ�ƽŚƨƿźƯō�Źŵ�ƶƳƺĭ�ƹŵ�ŹŚƄŤƳř�Ʊřƺţ�ƶſ��������ƾŝƺƴū�ƽŚƨƿźƯō�Źŵ�ƶƳƺĭ�Ʀƿ���ŚƤƿźƟō�Źŵ�ƶƳƺĭ�
ƹŵ�ƹ�ŹŚƨſŚĭřŵŚƯ�Źŵ�ƶƳƺĭ�Ʀƿŵźŝ�ƭŚƳ�řŹ�ŚǀƫřźŤſř�Źŵ�ƶƳƺĭ��(Kitching & Cadiou, 2000)���

ƱŚŝżǀƯ��ƽŚƷ��ƶƳƺĭ�ƾƷŚǀĭ�������žƴºū�ƞºƬŤŴƯ�ƽŚºƷ�Hyles�����ƶºŝ�ƢºƬƘŤƯ��Ƶźºǀţ�����ƽŚºƷOnagraceae��
Rubiaceae���ƹ�Vitaceae�Ư�ƾ����ƶƳƺĭ�źƿŚſ�Ǝſƺţ�ƶƧ�ŶƴƃŚŝ��źºƿŻ�ƽŚƷ��ƵŵřƺƳŚºų�ƽ�Macroglossinae��żºǀƳ�

��ƾƯ�Źřźƣ�ƶƿŸƜţ�ŵŹƺƯ�ŶƳźǀĭ��ƶƳƺĭ��ƩŚů�Ʋƿř�Śŝ���Ʊō�ƽŚºƷƹŹǇ�ƶºƧ�ŵŹřŵ�ŵƺūƹ�žƴū�Ʋƿř�Żř�ƾƿŚƷ���ŚºƷ
ľřźƈŰƴƯƵźǀţ�ƱŚƷŚǀĭ�Żř��ƽEuphorbiaceae ƾƯ�ƶƿŸƜţ��ƴƧŶƴ����Ʋºƿř�ƶºƳƺĭ��ŚºƷ�ƪƯŚºƃ��H. euphorbiae�� �

H. tithimali (Boisduval)�H. dahlli (Geyer) ��ƹH. nervosa (Rothschild & Jordan)�ƾƯ�ƃŚŝƴ�ƶƧ�Ŷ
Ʊō�ƱŚǀƯ�Żř��ŚƷH. euphorbiae���ƵĦºƿƹ�ƾƳŚºŝżǀƯ�ƆƈŴţ���ƶºƳƺĭ�Żř�ƶºƿŸƜţ�Źŵ�řŹ�ƽř����Żř�ƾºƇŚų�ƽŚºƷ

�žƴū�ƱŚƷŚǀĭEuphorbiaƱŚƄƳ�ŵƺų�Żř�ƾƯ��ŵ�ŶƷ(Pittaway, 1983)���
ƶƳƺĭ�ƽ�H. euphorbiae�����ƽŚǀºſō�ƹ�ƱŚŤºſƹŶƴƷ�ƩŚưºƃ��ŚěƹŹř�ƽżƧźƯ�ƹ�ƾŝƺƴū�ƾůřƺƳ�ƾƯƺŝ
ƾƯ�ƽżƧźƯ�ŶƃŚŝ�.(Holloway, 1964)�řƿƶƳƺĭ�ƲƩŚſ�Źŵ�ŹŚŝ�Ʋǀƫƹř��ÎÐÏÓ����žĜºſ�ƹ�ŹŚƄºƟř�Ǝºſƺţ�

�����ƾƣřŻŹ�ƹ�ƾƣƹŹŚŝ��ƹŹŚŝ�Ʊřĥ�Ǝſƺţ���ƁŹřżĭ�Ʊřźƿř�Żř�ƱŚŝżǀƯ�źƧŷ�ƱƹŶŝ�ƱřŹŚƨưƷ�ƹ�ƪƇřƃƵŶ�Ţſř�
(Modarres Awal, 1997)���



ÑÍ                                     ƮƿźƧ�ŹƺěƱřŹŚƨưƷ�ƹ���ƆųŚƃ�ƲǀǀƘţ�ƶƿŸƜţ�ƽŚƷ�Ŝƃ�ƽŚƷƹŹǇ�ƽř�Ƶźě�ƽ�������

�Źŵ��Źŵ�ƶºŤƟźĭ�ƭŚŬƳř�šŚƤǀƤŰţ��ƾƫŚưºƃ�ƽŚºƨƿźƯō��New (1971)���ƶºƿŸƜţ�ƱřżºǀƯ�ƽ��ƽŚºƷƹŹǇ�
Ŝººƃ�Ƶźººě�ƽ�H. euphorbiae�ƵŹƹŵ�ƩƺººƏ�Źŵ�ƽřŹ�ƽƹŹǇ��Żř�ƵŚººǀĭ�Euphorbia cyparissias L.��ƹ

Forwood & McCarty (1980)��ƶƿŸƜţřŻīźŝ�ƹ�ƶƣŚſ��ƵŻŚţ�ƽŚƷ��ƽE. esula L.�řŹ��Źřźƣ�ƾſŹźŝ�ŵŹƺƯ
ŵřŵŶƳ��ŚěƹŹř�Źŵ��Horvath (1985)ƽŚƷƹŹǇ�ƱŚŝżǀƯ�ƱŚƷŚǀĭ��H. euphorbiae����Źřźºƣ�ƾºſŹźŝ�ŵŹƺƯ�řŹ

ƶƿŸƜţ�ƱřżǀƯ�ƹ�Ƶŵřŵ�ƽƱō��Ţſř�ƵŵźƧ�ƆŴƄƯ�ƱƺǀƟźƟ�ƶƳƺĭ�ƹŵ�Żř�řŹ�ŚƷ���
������ƶƴƯřŵ�ƾſŹźŝ��ƢǀƤŰţ�Ʋƿř�ƭŚŬƳř�Żř�ƝŶƷ��ƽ�����ƆųŚºƃ�ƹ�ƾƳŚºŝżǀƯ�����ƶºƿŸƜţ�ƽŚºƷ���ƽř��ƽŚºƷƹŹǇ

Ŝƃ�Ƶźě�ƽ�H. euphorbiaeƶƳƺĭ�ƽƹŹ��ŚƷƽ��ŪƿřŹƱƺǀƟźƟ���ƱŚºŬƿŚŝŹŷō�ƾºƘţźƯ�ƹ�ƾºƗřŹŻ�ƾƋřŹř�Źŵ��
���ƶƳƺĭ�ƲǀǀƘţ�ƹ�ƾŝźƛ��ƽ���ƾƷŚǀĭ�ƾŰǀūźţƾƯ�Ʊō���ƵŶƯō�Ţſŵ�ƶŝ�šŚƗǈƏř�Żř�ƵŵŚƠŤſř�Śŝ�ƱřƺŤŝ�Śţ�ŶƃŚŝ

��ƶƿŸƜţ�šŹŶƣ�Żř����ƶƳƺĭ�ƽƹŹ�Ʊō�ƽř���ƱƺǀƟźƟ�ƞƬŤŴƯ�ƽŚƷ����ƖƯŚū�ŢųŚƴƃ�ƶŝ�źţƽ���ŢƀºƿŻ�Żř����ƾºſŚƴƃ
����ŢƟŚƿ�Ţſŵ�ŶǀƠƯ�ƵźƄů�Ʋƿř����ƶƴƯřŵ�ŢųŚƴƃ�řźƿŻ�ƽ�ţřźƄºů�ƾƳŚŝżǀƯ��Źŵ�ƶºƧ�ƾ���Ʀºƿĥƺƫƺǀŝ�ƩźºŤƴĩ�

ƞººƬƗ���ŻźººƷ�ƽŚººƷ���ŶººƳŹřŵ�ƂººƤƳƵźººƸŝ�Źŵ��ƽŹřŵźººŝŻř�Ʊō����ơƺººƟ�ŢººǀưƷř�ŚººƷ�ƵŵŚººƘƫř�řƽ�ŵŹřŵ� �
(Goeden & Andres, 1999)���

��
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��

ƶƳƺĭ��������ĥƺƫƺĩř�Ǝƿřźƃ�ƶŝ�ƶūƺţ�Śŝ�ƢǀƤŰţ�Ʋƿř�Źŵ�ƾſŹźŝ�ŵŹƺƯ�ƱƺǀƟźƟ�ƽŚƷƿĪƾƱō�ƵŚĮŤƀƿŻ���ŚƷ
ƏŚƴƯ�ŻřƖưū�ƶǀƯƹŹř�ƝřźƏř�ƞƬŤŴƯ�Ƣ�ōƽŹƹ�ŶƳŶºƃ����ƶºƳƺĭ�ƽ�Euphorbia boissieriana Prokh.�Żř�

ƙŚŝ��ƾƗřŹŻ�śƺƏźƯ�ƾƋřŹř�ƷŚ�ƶǀƃŚů�ƹ�ƽƶƳƺĭ�ƹ��ƺƫŻŚƳ�Ţƃŵ�ƕŹřżƯ���ƽŚƷE. macroclada Boiss.��
E. denticulata Lam.�E. heteradena Jaub & Spach.ƹ��E. seguieriana Neck.��ƵŚºĭřźģ�Żř���ƽŚºƷ

ƝřźƏř�ƹŹř�ƶǀƯ���ƶƳŵźĭ�ƵĦƿƹ�ƶŝ���ƽ�ƾĤƃƺƣ��ŝ��ƶ���ƶƳřŻƹŹ�ŹƺƏƖưū�ƽŹƹō�ƹ��ƶƿŸƜţ�ŢƸū���ƽ���ƶºŝ�ŚºƷƹŹǇ�
ŶƳŶƃ�ƪƤŤƴƯ�ƵŚĮƄƿŚƯŻō����

ƮŴţ�Ŝƃ�ƽŚƷ�Ƶźě�ƽ�H. euphorbiae����ŵřŶºƘţ�ƶºŝÑÍÍ���ŲƿŹŚºţ�Źŵ�ŵŶºƗ�ÎÕ�Ï�ÎÐÕÐ�ƽƹŹ�Żř�
ƶţƺŝ��ƽŚƷE. macrocladaƶƳŵźĭ�Żř��ƽƖưū�ƾĤƃƺƣ��ō�ƽŹƹƃŶ�ƮŴţ�����ƽŚºƯŵ�Źŵ�ŲƿźºƠţ�ƱŚºƯŻ�Śţ�ŚƷ� �
Ï�t�ÏÍƶūŹŵ��ƽŽƺǀƀƬſ��ƾŞƀƳ�ŢŝƺƏŹ�ƹ�Ò�t�ÓÒŶƳŶƃ�ƽŹřŶƸĮƳ�ƵŚĮƄƿŚƯŻō�Źŵ�ŶƇŹŵ����

��ƽřźºŝ��ƆųŚºƃ�ƲǀºǀƘţ��ŚºƷ�ƽ�ƶºƿŸƜţ�ƽř�����ƶºƿŸƜţ�ƱřżºǀƯ�ƾƷŚĮƄºƿŚƯŻō�ƾºſŹźŝ��ƽƽŚººƷƹŹǇ�� �
H. euphorbiae�ƩźŤƴƧƺǀŝ�ƪƯŚƗ�ƱřƺƴƗ�ƶŝƞƬƗ���žƴū�ŻźƷ�ƽŚƷEuphorbia��ƽƹŹ�Ò�ƱƺǀƟźƟ�ƶƳƺĭ�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏî���æ���ÎÐÕí�������������������������������������������������������������������������ÑÎ 

���ƾƯŚºſř�ƶºŝE. macroclada�E. denticulata �E. seguieriana �E. boissieriana ƹ��E. heteradena�
ŢƟźĭ�ƭŚŬƳřƹ� Ƭĩǀƶ�ƽſŹźŝ�ƾ��ƽŚƯŵ�Źŵ�ŚƷÎ�t�ÎÖƶūŹŵ��ƽ�ŽƺǀƀºƬſ���ƾŞƀºƳ�ŢºŝƺƏŹ���Ò�t�ÓÒ�

ƵŹƹŵ�ƹ�ŶƇŹŵ�ƽ�ƽŹƺƳ�ÎÑ�ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſ�ÎÍƾƨƿŹŚţ�ŢƗŚſ�Ÿě�šŹƺƇ�ƿŢƟź��ƶƿŸƜţ�ŢƸū�
���ƱƺǀƟźƟ�ƶƳƺĭ�źƷ�Żř��ŵřŶƘţ�ÐÏźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƹŹǇ�ŵŶƗ�ŢƟźĭ�Źř������ƶƬºƇŚƟǈŝ��ŹƺºƔƴƯ�Ʋºƿř�ƽřźŝ
���ƮŴţ�ŲƿźƠţ�Żř�žě�ŚƷ����ŵřŶƘţ�ÐÏ�����śŚŴŤƳř�ƵŻƹŹ�Ʀƿ�ƹŹǇ�ŵŶƗ���Źŵ�ƹŹŚƸģ�Ƶƹźĭ�ŢƄƷ��Żř�ŶƘŝ�ƾƿŚţ

��ƾŝ�ƾƨǀŤſǈě�ƝƹźƓ�ƱƹŹŵ�ƲƿŻƺţ�ƶƳŚƷŵ�źƐƣ�ƶŝ�ĬƳŹ�ƽ�ÎÑ�ƕŚƠţŹř�ƹ�ÎÖŤƳŚſ�ƾ���ƹ�ƶƣŚºſ�ƽƹŹ�źŤƯ
īźŝ�ƱƺǀƟźƟ��ŶƳŶƃ�Ƶŵřŵ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ�źƟ�īźŝ�ƹ�ƶƣŚſ�ƱƺǀƟ��ƽŚƷƖưū��ƵŶºƃ�ƽŹƹō��ŶºƘŝ��

��ƶƳřŻƹŹ�ŹƺƏ�ƶŝ�ƹ�ƲƿŻƺţ�ƵŚĮƄƿŚƯŻō�ƶŝ�ƩŚƤŤƳř�ŻřŶƴŤƟźĭ�Źřźƣ�ŚƷƹŹǇ�ŹŚǀŤųř�Źŵ��ƶƯřŵř�Źŵ��ƽ��ƾºſŹźŝ�
��ƪƯŚƧ�Śţ�ƹ��ƵŹƹŵ�ƱŶƃ��ƽƽƹŹǇ�Ʊō�šǇƺƌƟ�ƹ�ŚƷƹŹǇ�ƱŻƹ����źƷ�ŚƷÏÑƵŻřŶƳř�ŢƗŚſ����ƶƣŚºſ�ƹ�ƽźǀĭ

������Ŷƿŵźĭ�ƾƬŞƣ�ƽřŸƛ�ƲƿżĮƿŚū�ŶƿŶū�īźŝ�ƹ������īźŝ�ƹ�ƶƣŚſ�ŹřŶƤƯ�ƵŵŹƺų��ƮƧ�Żř�ŚƷƹŹǇ�Ǝſƺţ�ƵŶƃ
�����ƾƣŚŝ�īźŝ�ƹ�ƶƣŚſ�ƱŻƹ�ƱŵźƧ��ŶƯō�Ţſŵ�ƶŝ�ƶǀƫƹř�īźŝ�ƹ�ƶƣŚſ�ƱŻƹ�Żř�ƵŶƳŚƯ����ºƧ��ƵŹƹŵ�ƱŚºƿŚě�Źŵƪ�

���ƵŵŹƺų�īźŝ�ƹ�ƶƣŚſ����������������Źřźºƨţ�źºƷ�Źŵ�ŚƷƹŹǇ�ŵřŶƘţ�ƶŝ�ƹ�ƶŞſŚŰƯ�ƽƹŹǇ�šǇƺƌƟ�ƹ�ƵŶƃ�Õ�ŵŶºƗ��
���������ƵŵŹƺų�īźŝ�ƹ�ƶƣŚſ�ŹřŶƤƯ�ƱŻƹ�ƲǀĮƳŚǀƯ�Śţ�Ŷƿŵźĭ�ƮǀƀƤţ�����šǇƺƌƟ�ƹ�ƵŶƃƖƟŵ�������źºƷ�Ǝºſƺţ�ƵŶºƃ

�������Ŷºƿō�Ţºſŵ�ƶŝ�Źřźƨţ�źƷ�Źŵ�ƹŹǇ����Ƃǀºě�ƽřźºŝ��������ƪºƯřƺƗ�ƶºŝ�ŚºƷƹŹǇ�ƾƫŚºưŤůř�ƾĭŵƺºƫō�Żř�ƽźºǀĭ
ƽŹŚưǀŝ��ƾƳƺƠƗ�ƽřŻ��źƷ�ƵŵŚƠŤſř�ŵŹƺƯ�ƝƹźƓ�ÑÕ������ƪºƨƫř�Śºŝ�ƹ�ƺƄºŤƀƃ�źºƐƤƯ�śō�Śºŝ�ŢƗŚſ�ÔÍ�

�ŶƋ�ŶƇŹŵ��Ŷƿŵźĭ�ƾƳƺƠƗ���ƶŞſŚŰƯ�ƽřźŝ���ƽ�ƆųŚƃ����ƽŚƷ�ƶºƿŸƜţ��ƽ������ƵŶºƃ�ƶºŗřŹř�ƎºŝřƹŹ�Żř�ŚºƷƹŹǇ�
�ƎſƺţWaldbauer (1968)Ŷƃ�ƵŵŚƠŤſř�źƿŻ�ŭźƃ�ƶŝ����

�ƝźƈƯ�ƆųŚƃ(CI1)� �ƵŵŹƺų�ƽřŸƛ�ƱŻƹ�ƵŶƃ��ƂƿŚƯŻō�ƩƺƏ�Źŵ�ŚƷƹŹǇ�ƱŻƹ�ƲǀĮƳŚǀƯ����

�ƮƌƷ�ƆųŚƃ��ƛ�ƾĭŶƳƺƃřŸ�(AD2)� ���ƵŵŹƺų�ƽřŸƛ�ƱŻƹ�����Ŷǀƫƺţ�ƕƺƟŶƯ�ƱŻƹ�ƽŚƸƴƯ�ƵŶƃ�ƵŶƃ���ƱŻƹ
ƵŵŹƺų�ƽřŸƛ�ƵŶƃ����

ƘƬŝ�ƽřŸƛ�ƪƿŶŞţ�ƾƷŵŻŚŝ�ƆųŚƃƵŶǀ�ƵŶƃ�(ECI3)� �ƹ�ƂƿřżƟřŚƷƹŹǇ�ƱŻ��ƵŵŹƺų�ƽřŸƛ�ƱŻƹ�ƵŶƃ����
����ƮƌƷ�ƽřŸƛ�ƪƿŶŞţ�ƾƷŵŻŚŝ�ƆųŚƃ�ƵŶƃ�(ECD4)� ���ŚƷƹŹǇ�ƱŻƹ�ƂƿřżƟř����ƵŵŹƺų�ƽřŸƛ�ƱŻƹ��ƵŶƃ

Ŷǀƫƺţ�ƕƺƟŶƯ�ƱŻƹ�ƽŚƸƴƯ�ƵŶƃ����

                                                
1- Consumption index 
2- Approximate digestibility 
3- Efficiency of conversion of ingested food 
4- Efficiency of conversion of digested food 



ÑÏ                                     ƮƿźƧ�ŹƺěƱřŹŚƨưƷ�ƹ���ƆųŚƃ�ƲǀǀƘţ�ƶƿŸƜţ�ƽŚƷ�Ŝƃ�ƽŚƷƹŹǇ�ƽř�Ƶźě�ƽ�������

Ƶŵřŵ�ŢººſŶŝ�ƽŚººƷ�ƂƿŚººƯŻō�Żř�ƵŶººƯō��ƶººƿżŬţ�Żř�ƵŵŚƠŤººſř�Śººŝ�ŚººƷ�ƽƦººƿ�žƳŚººƿŹřƹ��ƶººƟźƏ� �
(One-way ANOVA)���ƶººŤƟźĭ�Źřźºƣ�ƶººƿżŬţ�ŵŹƺºƯ��ƶƀºƿŚƤƯ�ƹ�ƽƲǀĮƳŚººǀƯ�����ƱƺººƯŻō�ŽŚºſř�źººŝ�ŚºƷ

Ŷƴģ�ƶƴƯřŵ����ŮƐſ�Źŵ�ƲƨƳřŵ�ƽř�Ò����ƭŚŬƳř�ŶƇŹŵ�Ŷºƃ���������Żř�ŚºƷŹřŵƺưƳ�ƮºſŹ�ƽřźºŝ��ƭźºƳ��ŹřżºƟř�EXCEL�
Ŷƿŵźĭ�ƵŵŚƠŤſř����

��
ŦŰŝ�ƹ�ŪƿŚŤƳ��

���ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ��ƲǀĮƳŚǀƯ�Ʋǀŝ��ƶƿŸƜţ���ƽ���ƱƺǀƟźƟ�Żř�ŚƷƹŹǇ���ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ���ƶƘƫŚƐƯ�Ʋƿř�Źŵ��
ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ�Źŵ�Ūƴě�ƩŚưŤůř�ŮƐſ�Źŵ�ŶƇŵŹřŶƳ�ŵƺūƹ���ƩƹŶūÎ��ř�ƹƿƾƯ�ƱŚƄƳ�źƯř�Ʋ��ŶƷŵ

��ƶƧŪƴě����ſŹźŝ�ŵŹƺƯ�ƱƺǀƟźƟ�ƶƳƺĭ�ƾ��ƶƬưū�Żř��ƱŚŝżǀƯ��ŚƷƽ���ƾƯ�śƺƀŰƯ�ƵźƄů�Ʋƿř��ŵźĭ�ŶºƳ�����Ʋºƿř�Śºŝ
ƩŚů��ƾſŹźŝ�ŽŚſř�źŝ�����ƮºŴţ�ƱřżºǀƯ�ƲƿźŤƄºǀŝ��ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƶŤƟźĭ�ƭŚŬƳř�ƾƿřźŰƇ�ƽŚƷ��ƽżºƿŹ��

ƶººƿŸƜţ�ƹ�ƖººưŬţ�ƽƽŚººƷƹŹǇ��H. euphorbiaeƽƹŹ�ŢººƘǀŞƏ�Źŵ�ƶººƳƺĭ��ƽŚººƷ�E. denticulata�ƹ� �
E. macroclada�ƽƹŹ�ƽźŤưƧ�ŢŞƀƳ�ƶŝ�ƹ�E. seguieriana�ƾƯ�šŹƺƇ�ŵźǀĭ���

šŚƤǀƤŰţ�ŽŚſř�źŝ�Horvath (1985)���ƽŚƷƹŹǇH. euphorbiae����ƹ�ƶƣŚºſ�Żř�ľŚţŶºưƗ�ŚěƹŹř�Źŵ
īźŝ�E. cyparissias��ƶƿŸƜţƾƯ�ŚưƳƿŶƴƶƳƺĭ�źƿŚſ�ƾƫƹ����ŶºƴƳŚƯ�ƱƺºǀƟźƟ�ƽŚƷE. esula ��E. gerardiana L.�

ƹE. paralias L.�ƶƿŸƜţ�ŵŹƺƯ�żǀƳ��ƽ�ƾºƯ�Źřźƣ�ƵźƄů�Ʋƿř�ƽŚƷƹŹǇ���ŶºƳźǀĭ�����Ʋºƿř�šŚºƤǀƤŰţ��ƲǀºƴĤưƷ�
���ƶƧ�ŵřŵ�ƱŚƄƳ�ƢƤŰƯ��Ŝƃ�Ʋƿř�źųō�Ʋſ�ƹŹǇ�źƷ���ƩƺƏ�Źŵ�Ţſř�ŹŵŚƣ�ƵźěÏÑ�ŢƗŚºſ���Î�Ó�ƭźºĭ��Żř�

īźŝ�ƵŻŚţ�ƽŚƷ�ƽƱƺǀƟźƟ� ƽŚƷ�E. seguieriana�ƹ�E. cyparissias�����ŶºƷŵ�Źřźºƣ�ƶºƿŸƜţ�ŵŹƺºƯ�řŹ��źºŝ��
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Fig. 1. Mean (± SE) consumption rate of the last instar larvae of H. euphorbiae on 5 
Euphorbia species. 
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