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Abstract 
The American white webworm, Hyphantria cunea Drury, is an important pest of the forest, orchards 

and crop plants in the Guilan province of Iran. Therefore in this study nutritional indices and host 
preference of the larvae were evaluated on Morus alba L., Juglans regia L., Armeniaca vulgaris Lam., 
Platanus orientalis L. and Populus euramericana Guinier at 23� 28 ± 1°C (night: day), 65 ± 5 % RH and 
photoperiod of 16L: 8D. Results indicated that the relative consumption rate (RCR), relative growth rate 
(RGR), efficiency of conversion of ingested food (ECI), efficiency of conversion of digested food (ECD) 
and approximate digestibility (AD) were significantly different among hosts. The RCR on P. orientalis 
was significantly higher than J. regia, M. alba and P. euramericana. RGR was the highest on M. alba, 
however, it was the lowest on A. vulgaris. ECI and ECD were the highest on M. alba. In contrast, AD was 
the lowest on M. alba. These results indicated a higher performance of the larvae fed on M. alba. There 
were significant differences among the hosts and the larvae preferred M. alba significantly than other 
hosts. 
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I = Ingested food���ƹŹǇ�źƷ�ŌřŻř�ƶŝ�ƵŶƃ�ƵŵŹƺų�ƽřŸƛ�ƪƧ�ƦƄų�ƱŻƹ(mg)��
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Ï�ƾŞƀƳ�ŶƃŹ�űźƳ���Relative growth rate (RGR)��
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Fw = Final weight���ƂƿŚƯŻō�ƽŚƸŤƳř�Źŵ�ƹŹǇ�ƦƄų�ƱŻƹ(mg)��
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F = Frass���Źřźƨţ�źƷ�Źŵ�ƹŹǇ�źƷ�Ǝſƺţ�ƵŶƃ�Ŷǀƫƺţ�šǇƺƌƟ�ƪƧ�ƦƄų�ƱŻƹ(mg)��
Ò�ƆųŚƃ�ƾŞƿźƤţ�ƾĭŶƳƺƃ�ƮƌƷ���Approximate digestibility (AD) 
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ƱŚŝżǀƯ�ƵŚǀĭ��
Table 1. Mean squares of nutritional indices of American white webworm larvae on five host 

plants. 
 

Mean squares 
Source of 
Variation df�

RCR RGR ECI  ECD  AD  

Host plants 4 97159.86**� 44.35**� 56.23**� 299.27** 1493.53**�
Error 20 15826.58� 2.72� 2.14� 20.81 130.95 

Relative consumption rate (RCR), relative growth rate (RGR), efficiency of conversion of ingested food 
(ECI), efficiency of conversion of digested food (ECD) and approximate digestibility (AD). 
** Significantly different at P < 0.01. 
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Table 2. Mean (±�SE) relative consumption rate (RCR), relative growth rate (RGR), 
efficiency of conversion of ingested food (ECI), efficiency of conversion of 
digested food (ECD) and approximate digestibility (AD) of American white 
webworm larvae on five host plants. 

 

Host Plants 
RCR 

(mg/mg/day) 

RGR 

(mg/mg/day) 
ECI (%) ECD (%) AD (%) 

Juglans regia 98.40 ± 16.65 c 4.59 ± 1.04 b 7.44 ± 1.02 b 11.08 ± 2.85 b 74.94 ± 7.71 ab 

Morus alba 70.08 ± 4.86 c 8.92 ± 1.18 a 9.69 ± 0.66 a 21.14 ± 3.02 a 48.14 ± 4.21 c 

Armeniaca 

vulgaris 
316.91 ± 40.18 ab 1.08 ± 0.11 c 2.21 ± 0.24 c 2.52 ± 0.31 c 88.73 ± 2.27 a 

Platanus 

orientalis 
394.07 ± 114.38 a 2.40 ± 0.27 bc 2.19 ± 0.46 c 2.59 ± 0.60 c 87.26 ± 3.09 a 

Populus 

euramericana 
193.23 ± 28.76 bc 3.88 ± 0.37 b 3.81 ± 0.61 c 6.80 ± 1.75 bc 61.80 ± 6.24 bc 

  Mean with the same letter in a column, are not significantly different using Duncan�s multiple range test 
(DMRT) at P < 0.05. 
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Table 3. Mean (±�SE) of ingested food (I), weight gain (B) and frass (F) of American white 

webworm larvae on five host plants. 
 

Mean (±�SE) per larva (mg) 

B F I 
Host Plants 

0.025 ± 0.00 b 0.08 ± 0.02 b 0.32 ± 0.03 c Juglans regia 

0.039 ± 0.00 a 0.20 ± 0.01 a 0.41 ± 0.01 bc Morus alba 

0.006 ± 0.00 d 0.03 ± 0.00 b 0.28 ± 0.02 c Armeniaca vulgaris 

0.013 ± 0.00 cd 0.07 ± 0.01 b 0.65 ± 0.07 a Platanus orientalis 

0.019 ± 0.00 bc 0.17 ± 0.03 a 0.49 ± 0.05 b Populus euramericana 

  Mean with the same letter in a column, are not significantly different using Duncan�s multiple rang test 
(DMRT) at P < 0.05 
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Table 4. Preference of the second instar larvae of American white webworm to five host 

plants. 
 

Mean number of larvae per leaf Host Plants 

6.88 ± 2.25  bc Juglans regia 
58.57 ± 10.14  a Morus alba 

2.16 ± 1.33  c Armeniaca vulgaris 

26.81 ± 12.06  b Platanus orientalis 

5.55 ± 5.56 bc Populus euramericana 

  Mean with the same letter in a column, are not significantly different using Duncan�s multiple rang test 
(DMRT) at P < 0.05. 
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��ƾƯ�Źřźƣ�ƶƿŸƜţ��ŶƴƷŵ��ƶƿŸƜţ����ƽ��ƿř������Żř�Ƃǀŝ�Żř�ŢƟō�ƲÏÍÍ�ƶƳƺĭ���ƽ�������ƵŶºŰŤƯ�šǇŚºƿř�Źŵ�ƾƷŚǀĭ�ÏÎÖ�
ƶƳƺĭ��ƽ�������Żř�Ƃǀŝ��ŚěƹŹř�Źŵ�ƾƷŚǀĭ�ÐÍÍ�ƶƳƺĭ��ƽ��ƹ�Ʋºěřĥ�Źŵ�ƾƷŚǀĭ�ÓÒ�ƶºƳƺĭ��ƽ��ƵźºƧ�Źŵ�ƾƷŚºǀĭ��ƽ�

�ƾŝƺƴūƮƗřŻř�ƞƬƗ��ƱŚŤųŹŵ�������Ţºſř�ƵŶºƃ�ƁŹřżºĭ�šŚŬƿżŞºſ�ƹ�ŻźºƷ�ƽŚƷ��Worth, 1994����Źŵ
�ƵŶŰŤƯ�šǇŚƿř��ƽ��ŚƨƿźƯō���������ƺƫŚºŞƫō�ƹ�Žǈǀºĭ�ƱŚºŤųŹŵ�ƕřƺƳř��ƽźǀƀƯźĭ�ƽƹŵźĭ�ƱŚŤųŹŵ�ŚƯŚŝǇō�Źŵ�

������ƱŚŝżǀƯ�ƲƿźŤưƸƯ�šƺţ�ƹ�Ŷǀŝ��Ʀƃźţ��ƺƫŚƯźų����ƽŚƷƶƳřƹźě���ŶǀƠſ�ƽ�ŚƨƿźƯō���ƾºƯ�śƺƀŰƯ�ƾƿ����ŶƳƺºƃ
�Hyche, 1999���ƾſŹźŝ�ƢŞƏ��ƽŚƷLill & Knox (2005)�Żř�Ƃǀŝ�ƽƹŹ�ƲŤĮƴƃřƹ�ŢƫŚƿř�Źŵ�ŢƟō�Ʋƿř�

ÎÍÍƶƳƺĭ��ƽƾƷŚǀĭ�ŵŹřŵ�ŢǀƫŚƘƟ��ƺƫŚŞƫō��ƺƫŚƯźų�Ʋǀŝ�Ʋƿř�Żř�ƶƧ��Carya ovata��řŹ�ƵŚǀºſ�ƽƹŵźĭ�ƹ�
�ƾƯ�Ůǀūźţ��ŶƷŵ����ŢƘǀŞƏ�Źŵ�ƪƯŚƧ�šřźƄůľǇƺưƘƯ���ƮºŴţ�ƽřźºŝ�řŹ�šƺºţ�ƱŚŤųŹŵ�ƕřƺƳř����ƹ�ƽŹřŸºĭ

ƶƿŸƜţ�ƹŹǇ�ƽţ�ŵƺų�Ʃƹř�Ʋǀƴſ�ƽŚƷƾƯ�Ůǀūź�ŶƴƷŵ� 

����������ƾƯ�ŹŚƨŝ�řŸƛ�Żř�ƵźƄů�ƽŹřŵźŝ�ƵźƸŝ�ŢƗźſ�ƽźǀĭ�ƵŻřŶƳř�ƽřźŝ�ƾŞƀƳ�ƝźƈƯ�űźƳ�ŵƹŹ����Ʋºƿř
��ƵŶƴƷŵ�ƱŚƄƳ�ƆųŚƃ�ƽŢſř�ƆŴƄƯ�ƱŚƯŻ�Źŵ�ƵźƄů�ƱŻƹ�Śŝ�ƶƐŝřŹ�Źŵ�ƶƿŸƜţ�űźƳ������ƶºƿŸƜţ�űźºƳ

��������ŵŹřŵ�ƾĮŤººƀŝ�řŸººƛ�ƾƿŚǀưǀººƃƺƨƿżǀƟ�šŚǀººƇƺƈų�źƿŚººſ�ƹ�śō�ƱřżººǀƯ�ƶººŝ�šřźººƄů�Źŵ�
(Srinivasan & Uthamasamy, 2005)���ƩƹŶūÏ�ƵŶºƴƷŵ�ƱŚƄƳ��ƽ�ƆųŚºƃ���ŚºƷ�ƽ�ƶºƿŸƜţ�ƽř�Ţºſř���



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���æ���ÎÐÕê�������������������������������������������������������������������������ÓÔ 

����������������Ʋºƿř�ƶƧ�ŶƳŹřŵ�Źřźƣ�ƽŶƘŝ�ƞƿŵŹ�Źŵ�źŝƺƴƇ�ƹ�ƺƫōŵŹŻ�ƹ�Ƶŵƺŝ�ŹŚƴģ�Żř�ƹŹǇ�ƝźƈƯ�űźƳ�ƲƿźŤƄǀŝ
���Ţſř�ƲƨưƯ�źƯřƪǀƫŵ�ƶŝśƺƬƐƯŚƳ�ƾƿřŸƛ�ŵřƺƯ�ŵƺūƹ�������Ţºſř�ŹƺºŞŬƯ�ƹŹǇ�ƹ�ŶºƃŚŝ�ƹŹǇ�ƽřźºŝ�źţ

ţ�ƽřźŝŐř�Żř�ƽźŤƄǀŝ�ƱřżǀƯ�ƱŶŝ�ƽŚƷŻŚǀƳ�ƲǀƯƱŚŝżǀƯ�Ʋƿ��ŶºƴƧ�ƶƿŸƜţ�ŚƷ�(Scriber & Slansky, 1981)��
���������ƱŚŝżǀƯ�Ʋƿř�ƽƹŹ�ƵŵƺưƳ�ƶƿŸƜţ�ƽŚƷƹŹǇ�ƱŻƹ�Ʋƿř�ŵƺūƹ�Śŝ�ŚƯř���ƲǀƿŚºě�ŹŚǀºƀŝ�šƺţ�ƶŝ�ŢŞƀƳ�ŚƷ���źºţ

Ţſř� 

Ţſř�ƵŶƳŻ�ŵƺūƺƯ�ƱŶŝ�ƱŻƹ�ƂƿřżƟř�Żř�ƾƘŝŚţ��ƾŞƀƳ�ŶƃŹ�űźƳ���ƱřƺƴƗ�ƶŝ�ŜƬƛř�ƆųŚƃ�Ʋƿř
ƾƯ�Ůǀūźţ�ƽřźŝ�ƾƈųŚƃ���ŶºƃŚŝ(Srinivasan & Uthamasamy, 2005)�����ƾºƯ�ŶºƃŹ�ƂƷŚºƧ���ŶºƳřƺţ

������ƹ�ƾŞƀƳ�ƝźƈƯ�ƂƷŚƧ�ƪƇŚůƾƿōŹŚƧ�������ŶƃŚŝ�ƹŵ�źƷ�Śƿ�ƹ�ƵŶƃ�ƵŵŹƺų�ƽřŸƛ�����ƂƷŚºƧ�źĮƿŵ�ƪǀƫŵ
��ƾƯ�ŶƃŹ�űźƳ��ƵŹƹŵ�ƂƿřżƟř�ŶƳřƺţ�ƽƵŶƃ�ƵŵŹƺų�ƽřŸƛ�ƱřżǀƯ�ƂƿřżƟř�źƏŚų�ƶŝ�ƽƹŹǇ��ƽř�ƶƧ�ŶƃŚŝ�

�ŵƺƃ�ƭżǀƫƺŝŚŤƯ�ŶƿŚŝ(Lazarevic & Peric-Mataruga, 2003)���ŹŵţƢǀƤŰ�źºƋŚů�����ƶºƧ�Ŷºƿŵźĭ�ŢºŝŚŧ�
���������������Ʋºƿř�ƶºƧ�ŶƳŹřŵ�Źřźƣ�ƽŶƘŝ�ƞƿŵŹ�Źŵ�ƹŵźĭ�ƹ�źŝƺƴƇ�ƹ�Ƶŵƺŝ�šƺţ�ƽƹŹ�ƹŹǇ�ŶƃŹ�űźƳ�ƲƿźŤƄǀŝ

������ŶºƃŚŝ�ƶŤºƃřŵ�ƶºƐŝřŹ�řŸºƛ�ŢºǀŝƺƬƐƯ�Śŝ�Ţſř�ƲƨưƯ�źƯř�������ƹ�ŢºƘǀŞƏ�Źŵ�ƶºƧ�ŵřŵ�ƱŚºƄƳ�ƂƿŚºƯŻō
ƵŚĮƄƿŚƯŻō�����Ɩƿźſ�šƺţ�ƽƹŹ�ƹŹǇ�����������������ƾºƯ�ƵźǀƠºƃ�ƶºŝ�ƪƿŶºŞţ�ƹ�ƵŶǀſŹ�ƽƹŹǇ�źųō�Ʋſ�ƶŝ�źţ���ƺºƃŵ��

��ƾƯ�ƱŚƄƳ�šŚƘƫŚƐƯ�����śƺƬƐƯ�šƺţ�ƶƧ�ŶƷŵ��řŸƛ�ƲƿźţƵŵƺŝ�ƱŚŝżǀƯ�ƹ�������ƺºưƳ�ƹ�ŶºƃŹ�ƽřźºŝ�źºĮƿŵ�ƽŚƷ
�śƺƛźƯŚƳ�ŚƷƹŹǇ�����Ƶŵƺŝ�šƺţ�Żř�źţ��ŶƳř��������ŶºƴƳŚƯ�ƾƿřŸºƛźǀƛ�ƪºƯřƺƗ��ƾƿřŸºƛ�źƇŚƴƗ�ŢǀƠǀƧ�źŝ�ƵƹǈƗ

ƩŚƨǀưƧƺƬƫō�ƾƯ�żǀƳ�ŚƷ��řŸƛ�ŢǀƠǀƧ�ƽƹŹ�ŶƴƳřƺţźǀŧŐţ�ŶƴƃŚŝ�ƶŤƃřŵ��Chih et al., 2003�� 

��Ư�Żř�ƾƨƿ�ƆųŚƃ�ƲƿźŤưƸ�������řŸƛ�ƽŶƴƯŵƺſ�ƽŚƷƾƿōŹŚƧ������ƶºƧ�Ţºſř�ƵŶƃ�ƵŵŹƺų�ƽřŸƛ�ƪƿŶŞţ�
�������ƾƯ�ŹŚưƃ�ƶŝ�řŸƛ�ŢǀƠǀƧ�ƲǀǀƘţ�ƽřźŝ�ƾƈųŚƃ��ŵƹŹ�����Ţºſř�ƾƿřŸƛ�Żř�ƵŵŚƠŤſř�ŢǀƬŝŚƣ�ƆųŚƃ�Ʋƿř

ƾƯ�Ɩƣřƹ�ƶƿŸƜţ�ŵŹƺƯ�ŶƃŹ�ƽřźŝ�ƶƧ��ŵƺƃ�Koul et al., 2004����ƲƿźŤƄǀŝ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳƾƿōŹŚƧ�
����ƶŝ�ƵŶƃ�ƵŵŹƺų�ƽřŸƛ�ƪƿŶŞţ��ƵźƄů�ŽŚƯƺǀŝ������������Źřźƣ�ƽŶƘŝ�ƞƿŵŹ�Źŵ�ƹŵźĭ�ƹ�Ƶŵƺŝ�šƺţ�ƶŝ�ƍƺŝźƯ�

������ƵŶƴƷŵ�ƱŚƄƳ�Ţſř�ƲƨưƯ�źƯř�Ʋƿř�ƶƧ�ŵŹřŵ�ƽƵŶƴƴƧ�ŜƬū�ŵƺūƹ�ƲǀƴĤưƷ�ƹ�řŸƛ�źŤƸŝ�ŢǀƠǀƧ����ƽŚºƷ
Ţſř�ƵŵƺưƳ�Ŝǀƛźţ�Ʊō�Żř�ƶƿŸƜţ�ƶŝ�řŹ�ƹŹǇ�ƶƧ�ŶƃŚŝ�šƺţ�īźŝ�Źŵ�ƞƬŤŴƯ��

����������řŸƛ�ƽŶƴƯŵƺſ�Śŝ�ƶƐŝřŹ�Źŵ�źĮƿŵ�ƮƸƯ�ƆųŚƃƾƿōŹŚƧ����ºƛ�ƪƿŶºŞţ�������Ţºſř�ƵŶºƃ�ƮºƌƷ�ƽřŸ��
ƾƿōŹŚƧ����ƵŶƴƴƧ�ƆŴƄƯ�ƵŶƃ�ƮƌƷ�ƽřŸƛ�ƪƿŶŞţ��ƽ�Ɩƣřƹ�Źŵ�ƶƧ�Ţſř�ƵŶƃ�śŸū�ƽřŸƛ�Żř�ƾƄŴŝ�

����ƾƯ�ƵźƄů�ŽŚƯƺǀŝ�ƶŝ�ƪƿŶŞţ��ŵƺƃ�����Śŝ�ƽŚƷřŸƛƾƿōŹŚƧ�����ƵŶºƃ�ƮºƌƷ�ƽřŸƛ�ƪƿŶŞţ��ƽ���ŜºƬƛř�ƲǀƿŚºě�



ÓÕ�����������������ƾƿŚƋŹ��ƱřŹŚƨưƷ�ƹ���ƆųŚƃ�ƶƳřƹźě�ƽŚƷƹŹǇ�ƾƳŚŝżǀƯ�Ůǀūźţ�ƹ�ƶƿŸƜţ�ƽŚƷ��ƾƿŚƨƿźƯō�ŶǀƠſ�ƽ�����

����ƹ�ŶºƃŚŝ�ŵŚºƿŻ�ŚƸƳō�ƾƿřŸƛ�ŵřƺƯ�śŸū�ƹ�ƮƌƷ�ƶƴƿżƷ�Śƿ�ƹ�Ƶŵƺŝ�śƺƬƐƯŚƳ�ŢƟō�ƽřźŝ�Ţſř�ƲƨưƯ
ƲǀƴĤưƷ��������ţ�řŹ�ƵźƄů�ŻŚǀƳ�ŵŹƺƯ�ƾƿřŸƛ�źƇŚƴƗ�ŶƳřƺŤƳ�ƱŚŝżǀƯ�ƵŚǀĭ�ŐŶƴƧ�ƲǀƯ��ƾƿōŹŚƧ���ƽřŸºƛ�ƪƿŶºŞţ�

ƵŶƃ�ƮƌƷ�ƽƵŶƴƷŵ�ƱŚƄƳ�źţǇŚŝ��ƽ��Ţºſř�řŸƛ�ŢǀŝƺƬƐƯ�Koul et al., 2004)�����ƾºſŹźŝ�ƾºƏ���ƽŚºƷ
���ƲƿźŤƄǀŝ�ƶƧ�Ŷƿŵźĭ�ƆŴƄƯ�ƵŶƃ�ƭŚŬƳřƾƿōŹŚƧ��ƹ�Ƶŵƺºŝ�šƺţ�ƶŝ�ƍƺŝźƯ�ƵŶƃ�ƮƌƷ�ƽřŸƛ�ƪƿŶŞţ�

����ƣ�ƽŶƘŝ�ƞƿŵŹ�Źŵ�ƹŵźĭ����������ƵŶºƴƷŵ�ƱŚºƄƳ�Ţſř�ƲƨưƯ�źƯř�Ʋƿř�ƶƧ�ŵŹřŵ�Źřź��ƽ������ƹ�řŸºƛ�źºŤƸŝ�ŢºǀƠǀƧ�
ŶƃŚŝ�ƵźƄů�ƽřźŝ�ƭŻǇ�ƾƿřŸƛ�ŵřƺƯ�ŵƺūƹ�ƲǀƴĤưƷ� 

 ŢǀƬŝŚƣ�ƾŞƿźƤţ�����ƾĭŶƳƺƃ�ƮƌƷ�ľǇƺưƘƯ��ƵŶƴƷŵ�ƱŚƄƳ���ƽ�����ƵŹřƺƿŵ�ƢƿźƏ�Żř�řŸƛ�śŸū���ƽ�ƵŶƘƯ��ƽ�
�Ţſř�ƵźƄů���ŢǀƬŝŚƣ�ƂƿřżƟř�ƾŞƿźƤţ����ƾƯ�řŹ�ƾĭŶƳƺƃ�ƮƌƷ����Ɓǈºţ�źƏŚºų�ƶŝ�Ʊřƺţ���řźºŝ�ƵźºƄů�ƽ

������űźºƳ�ƶŝ�ƱŶǀſŹ�ƽřźŝ�řŸƛ�ƽŶƴƯŵƺſ�ƹ�źŤưƧ�ƝźƈƯ�ƱřźŞū�����ŵƺºưƳ�ƉźºƟ�ŶºƃŹ�ƽŚºƷ�����Ʋºƿř�ƶºƧ
�������ƾƯ�ŹŚƨŝ�ƵźƄů�ƱŶŝ�Źŵ�řŸƛ�śŸū�ŢƫƺƸſ�ƲǀưŴţ�ƽřźŝ�ƆųŚƃ�ŵƹŹ��ƱřżǀƯ�Źŵ�ƝǈŤųřƾŞƿźƤţ��

�����������������ŵŹřŵ�ƾĮŤºƀŝ�ƱŚºŝżǀƯ�ƵŚºǀĭ�ƾƿŚǀưǀºƃ�ƹ�ƾºƨƿżǀƟ�šŚǀºƇƺƈų�ƶºŝ�ƾƿřŸƛ�ŵřƺƯ�ƾĭŶƳƺƃ�ƮƌƷ��
��ŢǀƬŝŚƣ�Źŵ�ƝǈŤųřƾŞƿźƤţ�ƃ�ƮƌƷ�ƾƯ�ƾĭŶƳƺ�ƵŶƴƷŵ�ƱŚƄƳ�ŶƳřƺţ�ƽ�����ŵřƺºƯ�ŵƺºŞưƧ�ŶºƴƳŚƯ�ƾƬƯřƺºƗ�

�����������ŶƃŚŝ�śō�ŵƺŞưƧ�ƹ�ƭŚų�ƝŚǀƫř�źţǇŚŝ�ƱřżǀƯ�ƹ�ƩŵŚƘţ�ƭŶƗ��ƾƿřŸƛ����ŢǀƬŝŚƣ�Śŝ�ƽřŸƛ�ƾŞƿźƤţ��ƮºƌƷ
��ŶƴŤººƀƷ�ƾĭŶƳƺººƃ�ƮººƌƷ�ƵŶººƴƷŚƧ�šŚººŞǀƧźţ�ƽƹŚººů�ŜººƬƛř�źººŤưƧ�ƾĭŶƳƺººƃ(Srinivasan & 

Uthamasamy, 2005)��ƬŝŚƣ�ƲƿźŤƄǀŝ�ƶƧ�ŵřŵ�ƱŚƄƳ�šŚƘƫŚƐƯŢǀƾŞƿźƤţ���ƶºŝ�ƍƺŝźƯ�ƾĭŶƳƺƃ�ƮƌƷ�
������ƹ�Ƶŵƺŝ�ŹŚƴģ�ƹ�ƺƫōŵŹŻ�šƺţ�ƶŝ�ƍƺŝźƯ�Ʊō�ƲƿźŤưƧŢſř����ƱřżǀƯ�ƶƧ�Ʊō�ŚŝƶƿŸƜţ�ƹŹǇ�ƽ�ƽƹŹ�ŢƟō�

��������ƲǀƿŚºě�ŦƗŚŝ�šǇƺƌƟ�Ŷǀƫƺţ�źŤƄǀŝ�ƱřżǀƯ�ŚƯř�Ţſř�ǇŚŝ�šƺţ������ƆųŚºƃ�Ʊŵƺºŝ�źºţ��ƾºŞƿźƤţ��ƮºƌƷ
Ţſř�ƵŶƃ�ŹŚƴģ�ƹ�ƺƫōŵŹŻ�ƶŝ�ŢŞƀƳ�šƺţ�ƾĭŶƳƺƃ� 

��śƺƬƐƯŚƳ�ƾƿřŸƛ�šŚŞǀƧźţ��ƮƿĥŹ�ƹ�������������ºţ�ŶºƃŹ�ƽřźŝ�řŹ�ƵźƄů�ƱŶŝ�ŻŚǀƳ�ŵŹƺƯ�ŵřƺƯ�ƶƧ�ƾƿŚƷŐ�ƲǀƯ
ƾưƳ����ƆųŚƃ�ƽřŹřŵ��ŶƴƴƧ�ƾŞƿźƤţ�������ƾŞƀƳ�ƝźƈƯ�űźƳ�ƹ�ƾĭŶƳƺƃ�ƮƌƷ�ľŚŤŞƀƳ�ŶƴŤºƀƷ�ƾƿǇŚŝ�����ŚºƯř

���ƹ�ƾŞƀƳ�ŶƃŹ�űźƳƾƿōŹŚƧ�ƹ�ƵŶƃ�ƮƌƷ�ƽřŸƛ�ƪƿŶŞţ�ƾƿōŹŚƧ���ŚºƸƳō�Źŵ�ƵŶºƃ�ƵŵŹƺų�ƽřŸƛ�ƪƿŶŞţ�
Ţſř�ƲǀƿŚě�ŹŚǀƀŝ�(Cohen, 2001)��ƂƷƹĦě�Źŵ�źƋŚů��ƱŚŝżǀƯ����ŢºǀƠǀƧ�Żř�ƶºƧ�ƺƫōŵŹŻ�ƹ�ŹŚƴģ�ƽŚƷ

��������ƆųŚºƃ�ƽřŹřŵ��ŶºƳŵƺŝ�ŹřŵŹƺųźŝ�ƵźƄů�ƽřźŝ�ƾƴǀƿŚě�ƾƿřŸƛ�ƾºŞƿźƤţ�����űźºƳ�ƹ�ƾĭŶƳƺºƃ�ƮºƌƷ�
ƝźƈƯ�ƾŞƀƳ���ŶƳŵƺŝ�ƾƿǇŚŝ���žƨƗ�źŝ�ŚƯř��ƹ�ƾŞƀƳ�ŶƃŹ�űźƳ�ƾƿōŹŚƧ�ƹ�ƵŶƃ�ƵŵŹƺų�ƽřŸƛ�ƪƿŶŞţ�
ƾƿōŹŚƧƲǀƿŚě�ŚƸƳō�ƽƹŹ�ƵŶƃ�ƮƌƷ�ƽřŸƛ�ƪƿŶŞţ���ƱŚŝżǀƯ�ƶſ�Żř�źţŵƺŝ�źĮƿŵ��
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��ƹŹǇ(B)��������ƵŶºƃ�Ŷºǀƫƺţ�šǇƺƌƟ�ƹ�(C)��ƶºƳřƹźě�ƹŹǇ�Źŵ������Ūƴºě�ƽƹŹ�ƾƿŚºƨƿźƯō�ŶǀƠºſ�ƽ
ƱŚŝżǀƯ��

Fig. 1. Cumulative trends of the dry weight of ingested food (A), weight gain (B) and frass 
(C) in the larvae of American white webworm on five host plants. 
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ÔÍ�����������������ƾƿŚƋŹ��ƱřŹŚƨưƷ�ƹ���ƆųŚƃ�ƶƳřƹźě�ƽŚƷƹŹǇ�ƾƳŚŝżǀƯ�Ůǀūźţ�ƹ�ƶƿŸƜţ�ƽŚƷ��ƾƿŚƨƿźƯō�ŶǀƠſ�ƽ�����

Śŝ�ƂƿřżƟř�Ʋſ�ƽƹŹǇ��ƱřżǀƯ��ƶƿŸƜţ�ƂƿřżƟř�ƱŻƹ�ƹ�šǇƺƌƟ�Ŷǀƫƺţ�ƵŶƃ�Śŝ�ŢƗźſ�ƽźŤƄǀŝ�
ǇŚŝ�ƾƯ�ŵƹŹ��ƾſŹźŝ�ƽŚƷ�ƶŝ�ƪưƗ�ƵŶƯō�ƱŚƄƳ�ŵřŵ�ƶƧ�ƽřźŝ�šƺţ�ƶƿŸƜţ�ƹŹǇ�ƽśƺƬƐƯ�ŹŚǀƀŝ��Ţſř��
Ż������Ţſř�ƵŶƃ�ŦƗŚŝ�ƾƿǇŚŝ�ŹŚǀƀŝ�ŢƗźſ�Śŝ�řŹ�ƹŹǇ�ƱŻƹ�ƶƟŚƋř�řźƿ����źºųō�ƽŚƷŻƹŹ�Źŵ�ƂƿřżƟř�Ʋƿř

����������Ţſř�ƵŶǀſŹ�źŝřźŝ�ƶſ�Śţ�ƹŵ�Żř�Ƃǀŝ�ƶŝ���ƪƨƃÎ�B�����������šƺºţ�Żř�ƶºƿŸƜţ�ƭŚºĮƴƷ�ŚºƷƹŹǇ�ƲǀºƴĤưƷ
ƵŵźƧ�ƖƟŵ�ƽźŤƄǀŝ�šǇƺƌƟ�ŶƳř���ƪƨƃÎ�C�� 

�������īźŝ�Ţưſ�ƶŝ�řŹ�Ƃƿřźĭ�ƲƿźŤƄǀŝ�ŢƟō�ƽŚƷƹŹǇ������ºƳŵřŵ�ƱŚƄƳ�šƺţ�ƽŚƷ��������Źŵ�źºƯř�Ʋºƿř�ƶºƧ��Ŷ
������Ţſř�ƵŶƷŚƄƯ�ƪŝŚƣ�ŭƺƋƹ�ƶŝ�żǀƳ�ŢƘǀŞƏ��ƱŚŝżǀƯ�������������šƺºţ�Żř�žºě�źŝƺƴƇ�ƹ�ƹŵźĭ�ŶƴƳŚƯ�źĮƿŵ�ƽŚƷ
�ŶƳŶººººƃ�Ƶŵřŵ�ƆǀŴººººƄţ�ŜººººſŚƴƯ��ƶººººƘƫŚƐƯ�ƽ�ƱŚººººĮƳřƹźě�ƹŹǇ�ƾƳŚººººŝżǀƯ�Ƃƿřźººººĭ��

(Askarianzadeh et al., 2005)ƶŤººƃ���ŚººƷ�(Moharramipour et al., 2002)�ƽŹŚººŞƳř�šŚººƟō���
(Akhtar  & Aslam, 2003)ƾŤů�ƹ�ƂƿŚƯŻō�ƾƏ�Źŵ�šŚƟō�źƿŚſ������šŶºƯ�ƵŚºţƺƧ�ƽŚºƷ���źŨƧřŶºůÔÏ�

ŢƗŚſ�����������ƾºƯ�ƮƷřźƟ�ƱŚŝżǀƯ�ƵŚǀĭ�ƶŝ�ƵźƄů�Ůǀūźţ�ŵŹƺƯ�Źŵ�šƹŚƌƣ�ƽřźŝ�řŹ�ƾƃŻŹř�Śŝ�ŪƿŚŤƳ�ŵŹƹō��
�ƂƿŚƯŻō�Żř�ƾƌƘŝ�Źŵ�ƶƘƫŚƐƯ�ƽřźŝ�ƁƹŹ�Ʋƿř�Żř�ŚƷ�ƽƵŹŚƈƗ�ƶŝ�ƵźƄů�ƂƴƧřƹ���ƵŶƃ�ũřźŴŤſř�ƽŚƷ

ƾƯ�ƵŵŚƠŤſř�ƱŚŝżǀƯ�ƱŚƷŚǀĭ�Żř��ŵƺºƃ�(Smith et al., 1994)����ƂƿŚºƯŻō�Żř�ƝŶºƷ������šŶºƯ�ƵŚºţƺƧ�ƽŚºƷ
�����������������ƾºƯ�ƶºƿŸƜţ�Żř�žºě�šřźºŧř�ƝŸºů�ƹ�śŚºŴŤƳř�ƭŶºƗ�Śºƿ�ƹ�śŚŴŤƳř�ƶŝ�Ůǀūźţ�źŧř�ƾſŹźŝ��ŶºƃŚŝ�

(Panda & Khush, 1995)���ƩƺƏ�ƶŝ�ƵźƄů�źưƗ�ƱŚƿŚě�Śţ�Ţſř�ƲƨưƯ�ƾƷŚĭ�ƶƧ�šŶƯ�ŶƴƬŝ�šŚƘƫŚƐƯ
ƂƿŚƯŻō�ŜƫŚƣ�Źŵ��ŶƯŚŬƳř�ƾŤƳō�ƽŚƷ�ƣ�ƶūƺţ�ŵŹƺƯ�ƽŻƺǀŝƾƯ�Źřź�ŵźǀĭ� 
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