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ƽŶǀƬƧ�ƱŚĭĥřƹ��ƶƳřƹźě�ŶǀƠſ�ƽ��ƾƿŚƨƿźƯō�Hyphantria cunea��ƱŚŝżǀƯ�ƱŚƷŚǀĭ��Ʊǈǀĭ��ƾſŚƴƃ�ŢƀƿŻ�
Abstract 

The American white webworm, Hyphantria cunea Drury, was reported from the Guilan province in 
2002. Due to its economic importance in the north of Iran, its biology, population fluctuation, host plants 
and other life characteristics were studied in Rezvanshahr (Guilan) in 2003 and 2004. The larvae feed on 
a wide range of forest trees, orchards, crops and weeds. The pest had two generations per year and 
overwintered as pupae in cocoons mostly under tree barks, fences and a few in the soil. The adults were 
appeared in mid spring and mated 2-3 days after emergence. Females laid their eggs in a cluster underside 
of host leaves. The maximum number of eggs laid in laboratory and field conditions was 1053 (490.4 ± 
86.47) and 1500 (758.85 ± 79.10) per cluster respectively. In optimum conditions (23�± 1°C and 60-70 % 
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ÐÑ�ƾƿŚƋŹ����������������������������������������ƱřŹŚƨưƷ�ƹ���ƾĭĦƿƹ�Żř�ƾųźŝ�ƶƳřƹźě�ƾŤƀƿŻ�ƽŚƷ��ƾƿŚƨƿźƯō�ŶǀƠſ�ƽ����������������������������������������������

RH and 16L: 8D), the eggs hatched within 7-9 days (7.29�± 0.22). The first and second larval instars fed 
gregariously in their nested webs on the leaves where the eggs were deposited. The pest had five larval 
instars and each larval instar lasted 4-6 days (4.26 ± 0.31). The third and fourth instars left their nests and 
made webs on other leaves. The pupal stage lasted 10 days in first generation and 9 months in second 
generation as overwintering pupae. 
Key words: American white webworm, Hyphantria cunea, biology, Guilan, host plants 

�
ƶƯŶƤƯ�

ƶƳřƹźě���ŶǀƠſ�ƽ������ƙŚŝ��ƪĮƴū�šŚƟō�ƲƿźŤưƸƯ�Żř�ƾƨƿ�ƾƿŚƨƿźƯō������śƺºƀŰƯ�ŚºǀƳŵ�Źŵ�ƕŹřżºƯ�ƹ�ŚƷ
ƾƯ��ŵŵźĭ���������������ǈǀºĭ�ƱŚŤºſř�Żř�ŹŚºŝ�Ʋǀºƫƹř�ƽřźºŝ�ŢºƟō�Ʋƿř������ƶºƯŚƳźŞų�Źŵ�ƾƿŚºŞƗ�Ǝºſƺţ�Ʊ�ƽ��ƲºưŬƳř�

ƵźƄů�����ƱŚŤƀŝŚţ�Źŵ�ƾſŚƴƃÎÐÕÎ��Ŷƃ�ƁŹřżĭ����ƾſŹźŝ�ŽŚſřźŝ�����ŢºƟō�Ʋºƿř�ƵŶºƯō�ƪưƗ�ƶŝ�ƽŚƷÎÎ�
�ƹ�ƱŚŤſźƸƃÏÒÕ��Ţºſř�ƵŵƺưƳ�Ƶŵƺƫō�Ʊǈǀĭ�ƱŚŤſř�Źŵ�řŹ�ŚŤſƹŹ�(Rezaei et al., 2004)���ŢºƟō�Ʋºƿř�

�ƶƴƯřŵ�ƲƿźŤƄǀŝ��ƽ����ŵŹřŵ�šřźƄů�ƱŚǀƯ�Źŵ�řŹ�ƾƳŚŝżǀƯ���ƹŹǇ�ƶƧ�ƽŹƺƏ�ƶŝ��Żř�ƱōÓÐÓ�Źŵ�ƾƷŚǀĭ�ƶƳƺĭ�
��ƾƯ�ƶƿŸƜţ�ŚǀƳŵ��ŶƴƧ��ƱŚŝżǀƯ�����ƪƯŚƃ�ŢƟō�ƾŰǀūźţ�ƽŚƷ����������ƾºŝǈĭ��ƹŵźºĭ��ƺƫŚºŞƫō��ƱƹŹŚºƳ��řźƟř��šƺţ

�Ŝǀſ�������ƽźǀƀƯźĭ�ƽƹŵźĭ�Śƿ�ƱŚƨǀě��ƾƄůƹ�Žǈǀĭ��ƺƫō���������ƾºƯ�źºĮƿŵ��ƱŚŤųŹŵ�Żř�ƽŹŚǀƀŝ�ƹ����ŶºƃŚŝ
(Gomi, 1996)��ƶƳřƹźě�ƽ�H. cunea���ƾƫŚưƃ�ƽŚƨƿźƯō�ƾƯƺŝƵŵƺŝŚƴƯ�Ʊō�Źŵ�ƹ��ƾĭŶƴƧřźě�ƽřŹřŵ�ƢƏ

ƾƘǀººſƹ�Ţººſř����Ţººſř�ƵŶººƃ�źººƄŤƴƯ�ŚººěƹŹř�ƭŚººưţ�Źŵ�ƭƹŵ�ƾƳŚººƸū�Ĭººƴū�Żř�ŶººƘŝ�ŢººƟō�Ʋººƿř�
(Anonymous, 2001)��

������������ƹ�śƺƬƐƯ�ŢŝƺƏŹ�ƹ�ŚƯŵ��ƾſŚƴƃ�ŢƀƿŻ�ŵŹƺƯ�Źŵ�ƶǀſƹŹ�ŹŵƱŚŤƀƯŻ��ƾƳřŹŸĭ���ƾţŚƘƫŚƐƯ�ŢƟō�
�Ţſř�ƶŤƟźĭ�šŹƺƇ(Bykovskii, 1998)��������ƹ�ƵŶºƃ�ƾºſŹźŝ�ŢºƟō�ƾºſŚƴƃ�ŢºƀƿŻ�żǀƳ�ŚƨƿźƯō�Źŵ

�Ţſř�ƵŶƃ�ƶƘƫŚƐƯ�Ʊō�ƾƿŚǀƟřźƜū�ŹŚƄŤƳř�ƹ�ŹŚŤƟŹ��ƾƳŚŝżǀƯ�Ůǀūźţ(Cannon, 1985; Williams et al., 

1987)����ŚºǀƫŚŤƿř�Źŵ(Anonymous, 2001)��Ʋǀºģ��(Yan et al., 2000)�Ʋºěřĥ��(Gomi, 1996; Gomi, 

1997)�ƱŚŬƿŚŝŹŷō�� (Gaziev et al., 1999)��ƭŚŬƳř�ŢƟō�ƾſŚƴƃ�ŢƀƿŻ�ŵŹƺƯ�Źŵ�ƾţŚƘƫŚƐƯ�żǀƳ�ƶŤƟźĭ
Ţſř���ƶƯŚƳźŝ�Ʋǀƫƹř����ƩźŤƴƧ�ƽŚƷƦƿĦƫƺǀŝ��ƩŚºſ�Źŵ�ŢƟō�ƽƹŹ�ÎÖÒÏ��Ŷºƃ�řźºūř�����Żř�ƽŵřŶºƘţ�ŵƹŹƹ

����������ƶºƷŵ�Śºţ�ƹ�ƶºŤƟźĭ�šŹƺºƇ�ƾƫŚưƃ�ƽŚƨƿźƯō�Żř�ŚěƹŹř�ƶŝ�ŶǀŗƺŤƿŻřŹŚě�ƽŚƷŹƺŞƳŻ�ƲƿźŤưƸƯ�ƽ�ÎÖÓÍ�
�ŢƟŚƿ�ƶƯřŵř��ƎǀŰƯ�Źŵ�ŶƴŤƀƳřƺŤƳ�ŚƷŶǀŗƺŤƿŻřŹŚě�Ʋƿř�Żř�Ʀƿ�ĢǀƷ��Ʋƿř�ŵƺūƹ�Śŝ���ŹřźƤŤºſř�ŶƿŶū�ƽŚƷ

ŶƴŝŚƿ�Ɓǈţ�ƶŬǀŤƳ�Źŵ���ƩźŤƴƧ�ƽřźŝ�ŚƷ�ƦºƿĦƫƺǀŝ��ľŚºƯƺưƗ�ŢºƟō�����ƽźŤƧŚºŝ�Żř�ƵŵŚƠŤºſř�ƶºŝ�Bacillus 

thuringiensis �Ţſř�ƵŶƃ�żƧźưŤƯ�(Anonymous,  2001)��
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���������ƾſŚƴƃ�ŢƀƿŻ��ŢƟō�Ʋƿř�ŢǀưƷř�ƪǀƫŵ�ƶŝƶƴƯřŵ���ƾƳŚŝżǀƯ�ƽ����Ʊǈǀºĭ�ƱŚŤºſř�Źŵ�Ʊō�ƂƴƧřźºě�ƹ�
�ƩŚſ�ƾƏÕÐ�ÎÐÕÏ����ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ���ƶūƺţ�Śŝ�����������ŹŚºƄŤƳř�ƱŵƺºưƳ�ŵƹŶºŰƯ�ƹ�ƵŻŹŚŞƯ�ƭƹżƫ�ƶŝ�

������ŢƀƿŻ�ŢųŚƴƃ��ŹƺƄƧ�Źŵ�ŢƟō�Ʋƿř�ƾƿŚǀƟřźƜū����ƾƯ�ƶƳřƹźě�Ʋƿř�ƾſŚƴƃ�����ƾºſŹźŝ�ƶƯŶƤƯ�ŶƳřƺţ����ƽŚºƷ
�����������ƁƹŹ�ƽźǀĭŹŚºƨŝ�ƹ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƾƿřŹŚƧ�ƾſŹźŝ�Śŝ�ƶƐŝřŹ�Źŵ�ƽŶƘŝ����������ƶºŝ�ƵŻŹŚºŞƯ�ŜºſŚƴƯ�ƽŚºƷ

�ƪĮƴū�Źŵ�ƅƺƈų�ŶƃŚŝ�ŚƷ��ƶƘƫŚƐƯ�Ʋƿř�ƝŶƷ��ƹ�ŢǀƘưū�šřźǀǀƜţ�ƾſŹźŝ�ģƶųź�ƽ�ƾĭŶƳŻ��Ʋƿř
ƶƳřƹźěƾƯ�Ʊǈǀĭ�ƱŚŤſř�Źŵ��ŶƃŚŝ��

�
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�

�ŢƀƿŻ�ƾſŹźŝ���ƾſŚƴƃƶƳřƹźě����ŶǀƠºſ�ƽ��������źºſ�Ƶźºě�ƽŚƷŚŤºſƹŹ�Źŵ�ŢºƟō�ŹƺºƸƓ�Śºŝ�ƾƿŚºƨƿźƯō�
ƱřƺƋŹ��źƸƃ��������Ŷºƿŵźĭ�ŻŚºƛō�Ʊǈǀºĭ�ƱŚŤſř�Źŵ���������ƶǀºƃŚů�Źŵ�ƾºſŹźŝ�ŵŹƺºƯ�ƪºŰƯ�ƽ��Źŵ�ƹ�ƶºƳŚųŵƹŹ�
ƶƬƇŚƟ�ŵŹřŵ�Źřźƣ�ƪĮƴū�Żř�ƦƿŵżƳ�ƽř��

�ƿřźŰƇ�šŚƘƫŚƐƯƾ�����������������ƶºƬţ�Ūƴºě�Ǝºſƺţ�ŚºƸƳō�ƽŻřŶƳř�ƭřŵ�ƶŝ�Śŝ�ƪƯŚƧ�šřźƄů�ƽŹřŵźŝ�ƶƳƺưƳ��ƽ�
�ŢƟźĭ�šŹƺƇ�ŻƹŹ�ƶƳŚŞƃ�źƷ�Źŵ�ƽŹƺƳ��ƶƬţ��ƱŚŞƿŚſ�źƐƣ�Śŝ�ƽŹƺƳ�ƽŚƷÖÍ�ƾŤƳŚſ�źŤƯ���ƮºƧ�ĚºƯǇ�Śŝ�

��ƵŶƴƄƧ�Ʈſ�Śŝ�ƵřźưƷ�ƲǀƯŻ�ŮƐſ�Żř�ƽźŤƯ�ƹŵ�ƕŚƠţŹř�Źŵ�ƵŶƃ�ŜƈƳ�ŶǀƠſ�ƝźƈƯ�ƽ�ƮǀſŚŤě�ŶǀƳŚǀſ�
���ƶƄǀƃ�Źŵ�ƶŤƟźĭ�Źřźƣ���ǀŞƘţ�ƽŚƷ����źƿŻ�Źŵ�ƵŶƃ�ƶƶƬţ�ƽŹƺƳ�ƽ��ƺºǀƯ�šŚƛŚŝ�Źŵ�ƽźŤƯ�ƵŚŬƴě�ƪƇřƺƟ�Źŵ�Ƶ�

������ƵƺǀƯ�ƱŚŤųŹŵ�ƹ�šƺţ��ŵŹŻ�ƺƫō��ƽ�ƶŤƀƷ��Źřŵ�����������ŹƺƸƓ�ŹŚƔŤƳř�ŵŹƺƯ�ƱŚƯŻ�ƶŝ�ƵŶƳŚƯ�ƵŚƯ�Ʀƿ�Żř�ƹ�ŜƈƳ
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Fig. 1. Population fluctuation of American white webworm captured by light traps in 
Rezvanshahr in 2003. 
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Fig. 2. Population fluctuation of American white webworm captured by light traps in 
Rezvanshahr in 2004 and mean of daily rainfall. 
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�īźºŝ������ŶƳŶºƃ�ƵźǀƠºƃ�ƲǀººƯŻ�ŮƐºſ�Źŵ�ƵŶºƃ�ƶººŤŴƿŹ�ƽŚºƷ���ƩŚººſ�ŹŵÎÐÕÐ���ŢººƟō�ƭƹŵ�ƪºƀƳ�Źŵ�
ƮŴţ��ƽŹřŸĭ�ƶƷŵ�Żř�ƚƫŚŝ�šřźƄů��ƽ��ŶǀºſŹ�ŵƺºų�ũƹř�ƶŝ�ƵŚƯ�ƱŚưƷ�źųřƹř�Źŵ�ƹ�ƕƹźƃ�ƵŚƯźǀţ�Ʃƹř���
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ƶŤſŵ���Ŵţ�ƽŚƷ��ƵŵźŤƀĭ�šŹƺƇ�ƶŝ�Ʈ�ƱŚŝżǀƯ�źƿŚſ�ƹ�šƺţ�ƱŚŤųŹŵ�ƽƹŹ�źţ���ŚºƷ���ƩƹŶºūÏ����ƵŶƷŚºƄƯ
Ŷƃ���ƵŚƯ�ƾƏ����������ƶƬĭ�šŹƺƇ�ƶŝ�ŚƷƹŹǇ�ŹƺƿźƸƃ�ƪƿřƹř�ƹ�ŵřŵźƯ�ƽŚƷ��Żř�ƶƿŸƜţ�ƩŚů�Źŵ�ǇŚŝ�ƮƧřźţ�Śŝ�ƽř

���Ŷƃ�ƵŶƷŚƄƯ�ƱŚŝżǀƯ�ƱŚƷŚǀĭ����ŹƺƿźƸƃ�Ǝſřƹř�Żř����������ƂƷŚºƧ�šŶºƃ�ƶºŝ�ƶƿŸƜţ�ƪŰƯ�Źŵ�ŚƷƹŹǇ�ŵřŶƘţ�
����ĮƷŚƴě�Ţưſ�ƶŝ�ƹ�ƶŤƟŚƿƵŚ����ƽŚƷƱŚŤƀƯŻ��ƾƳřŹŸĭ�������ŶºƳŵƺưƳ�šźūŚºƸƯ�ƱŶºƃ�ƵźǀƠƃ�ƽřźŝ�����Ʊō�Żř�žºě

ƵźǀƠƃ��ƽźĜſ�řŹ�ƱŚŤƀƯŻ�šŹƺƇ�ƱŚưƷ�ƶŝ�ŶƘŝ�ƩŚſ�Śţ�ƭƹŵ�ƪƀƳ�ƽŚƷŶƳŵźƧ��
ƮŴţ��Ɩưū�ƽŚƷ��ŢƘǀŞƏ�Żř�ƵŶƃ�ƽŹƹō�ƶƷŵ�ƽƵŚƯźǀţ�ƭƹŵ����ƦƣŚţř�ƪųřŵ�ƹ�ƪƤŤƴƯ�ƵŚĮƄƿŚƯŻō�ƶŝ

�ƽŚƯŵ�Źŵ�ŶƃŹÎ ± ÏÐ�ƶūŹŵ�ƽƾŤƳŚſ��ŵřźĭ��ƾŞƀƳ�ŢŝƺƏŹ�ÓÍ�Śţ�ÔÍ�ƹ�ŶƇŹŵ�ƵŹƹŵ��ƽŹƺºƳ�ƽ�ÎÓ�
����ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſÕ��������Ŷºƃ�ƽŹřŶºƸĮƳ�ƾƨƿŹŚºţ�ŢƗŚºſ�����ƵŹƹŵ�ƩƺºƏ��ƽ��������ƹ�ƽƹŹǇ�ƽƺºưƳ�ƹ�ƺºƄƳ�

��������ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƮŴţ�ŲƿźƠţ�Żř�žě�ƶƬƇŚƟǈŝ�ƾĭźǀƠƃ�������ŜºſŚƴƯ�Ǝƿřźºƃ�Źŵ�ŢºƟō�Ʋºƿř
ƵŻřŶƳř�ŽŚſřźŝ�ơƺƟ�ƾƷŚĮƄƿŚƯŻō�ƽ�ŵƺŝ�ƽƹŹǇ�Ʋſ�Ūƴě�ƽřŹřŵ�źſ�ƩƺƀĜƧ���ƩƹŶūÎ���

ƵŹƹŵ�ƩƺººƏ�ƽƩƹř�Ʋººſ�ƭƹŵ�ƹ�ƽƹŹǇ����ƎººſƺŤƯ�ŹƺººƏ�ƶººŝ�Ŝººǀţźţ�ƶººŝ��ÐÑ�Í�±�ÕÒ�Ð�ƹ�
ÏÒ�Í�±�ÏÒ�Ñ���ŻƹŹ�ŶǀƄƧ�ƩƺƏ���Źƹŵ�ƩƺƏƵ��ƽ�źƷ������������ŹƺºƏ�ƶºŝ�żǀƳ�ƮŬƴě�Śţ�ƭƺſ�ƽƹŹǇ�Ʋǀƴſ�Żř�Ʀƿ

ƎſƺŤƯ�ÏÖ�Í�±�ÎÏ�Ò����ŶǀƯŚŬƳř�ƩƺƏ�ƶŝ�ŻƹŹ����ƵŹƹŵ�ƩƺƏ��ƽ����źŨƧřŶºů�ŢƟō�ƾĭźǀƠƃ�ÎÎ�����ŹƺºƏ�ƶºŝ�ƹ�
ƎſƺŤƯ�ÐÔ�Í�±�ÕÍ�Ö��ŶƯō�ŢſŶŝ�ŻƹŹ���Żř�ƵŶƃ�ũŹŚų�ƚƫŚŝ�šřźƄů�ƵźǀƠƃ������ƎºſƺŤƯ�ŹƺºƏ�ƶºŝ�ŚºƷ

ÏÍ�Í�±�ÐÍ�Ñ������ŹƺƸƓ�Żř�ŶƘŝ�ŻƹŹ�ŢƠū��ƽźºǀĭ�ŵźºƧ��ƹ�Ƶ�ľǇƺºưƘƯ���Żř�ŶºƘŝ�ŻƹŹ�Ʀºƿ��ŢºƠū��ƽźºǀĭ��
ƮŴţ��ƽŹřŸĭ�ŶƳŵźƧ����������ƮºŴţ�Żř�źºě�ƹ�ƭŹƺŤƯ�šŹƺƇ�ƶŝ�ƵźǀƠƃ�Żř�ũƹźų�Żř�žě�ƵŵŚƯ�šřźƄů�Ʈƨƃ��
�

ƩƹŶū�Î��šřźǀǀƜţ�ƵŻřŶƳř�ƽ�ƩƺƀĜƧ�źſ�Źŵ�Ʋǀƴſ�ƞƬŤŴƯ�ƽƹŹǇ�ěƶƳřƹź�ƽ�ŶǀƠſ�ƾƿŚƨƿźƯō��
Table 1. Differentiation of head capsule width in larval instars of Ameriacan white webworm. 

Head capsule width (mm) (n=10) Larval 
instar Mean ± SE Min. Max. 

1 0.490 ± 0.008 0.469 0.511 
2 0.687 ± 0.011 0.665 0.725 
3 0.932 ± 0.013 0.890 0.963 
4 1.394 ± 0.043 1.290 1.530 
5 1.952 ± 0.055 1.790 2.110 

SE = Standard error. 
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ÑÍ�ƾƿŚƋŹ����������������������������������������ƱřŹŚƨưƷ�ƹ���ƾĭĦƿƹ�Żř�ƾųźŝ�ƶƳřƹźě�ƾŤƀƿŻ�ƽŚƷ��ƾƿŚƨƿźƯō�ŶǀƠſ�ƽ����������������������������������������������

��ƩƹŶūÏ����ƶƳřƹźě�ƱŚŝżǀƯ�ƱŚƷŚǀĭ�Żř�ƾųźŝ��ƶƤƐƴƯ�Źŵ�ƾƿŚƨƿźƯō�ŶǀƠſ�ƽ�ƽƱřƺƋŹ�����ƩŚºſ�ƾºƏ�źƸºƃ�
ÎÐÕÐ��

Table 2. Some of host plants of Ameriacan white webworm in Rezvanshahr in 2004. 

No.� Scientific name� Persian 
name� No.� Scientific name� Persian 

name�
1 Fraxinus excelsior � ƦƄŬƴĭ�ƱŚŝŻ� 16 Morus alba� ŶǀƠſ�šƺţ�
2 Plantanus 

orientalis� ŹŚƴģ� 17 Morus alba var. nigra� �������ƵŚǀſ�šƺţ�
3 Populus nigra� ƽżƿźŞţ� 18 Morus alba var. pendula� ƴŬƯ�šƺţ���Ʊƺ�
4 Salix alba� Ŷǀŝ� 19 Cerasus vulgaris ƺƫŚŞƫō 

5 Taxidium 
distichum�

�īźŝ�ƾƳŻƺſ
Źřŵ�Ʊřżų� 20 Juglans nigra, J. regia ƹŵźĭ�

6 Punica granatum� ŹŚƳř� 21 Persica vulgaris� ƺƬƷ�
7 Some 

Cucurbitaceae� ƾųźŝ�ƱŚǀŗƹŶƧ� 22 Malus pumila� Ŝǀſ�
8 Actinidia chinensis� ƽƺǀƧ� 23 Prunus domestica� ƺƫō�
9 Pterocarya 

fraxinifolia� īźƫ� 24 Cerasus avium� Žǈǀĭ�
10 Cydonia oblonga� ƶŝ� 25 Diospyros kaki� ƺƫŚƯźų�
11 Fagus orientalis� ƁřŹ� 26 Ulmus americana� ƱƹŹŚƳ�
12 Populus caspica� ŹřŶǀĜſ� 27 Vitis vinifera� ŹƺĮƳř�
13 Populus 

euramericana� źŝƺƴƇ�ƾƿŚƨƿźƯō� 28 Alnus sp.� Śƨſƺţ�
14 Pyrus sp.� ƾŝǈĭ� 29 Acer platanoides� řźƟř�
15 Ailanthus 

altissima 
źƗźƗ� 30 Corylus sp. ơŶƴƟ�

�
���ƾƯ�ƵŶƷŚƄƯ�ƵŶƄƳ�ŮǀƤƬţ�Ŷƃ������ƶƧ�ƽŵŹřƺƯ�ŹŵŢƠū��ƽźǀĭƾưƳ�šŹƺƇ��ƮŴţ�Ʋƿř��ŢƟźĭ���Żř�žºě�ŚƷ

��ƮƧ�ƱŶƃ�ƶŤƃřŸĭ�ĬƳŹ���ƮŴţ�Żř�źţ�����ºƯĦě�ƹ�Ƶŵƺºŝ�ƵŶƃ�ŮǀƤƬţ�ƽŚƷ�ƾºƯ�Ƶŵź��ŶƳŶºƃ�����Źŵ�ƵŵŚºƯ�šřźºƄů
������������źŨƧřŶů�šƺţ�īźŝ�ŢƄě�Źŵ�ŶƃŹ�ƦƣŚţř�Źŵ��ƵŶƃ�źƧŷ�ƎƿřźƃÎÍÒÐ�����ƎºſƺŤƯ�ŹƺºƏ�ƶºŝ�ƹ�ŵŶºƗ�

ÑÔ�ÕÓ��±�Ñ�ÑÖÍ���ŶƴŤƃřŸĭ�ƮŴţ�ŵŶƗ����ƵŹƹŵ�ƩƺƏ��ƽ�������ƎºſƺŤƯ�ŹƺºƏ�ƶºŝ�ƾƴǀƴū�ÏÏ�Í�±�ÏÖ�Ô�ŻƹŹ�
Ŷƃ�ƲǀǀƘţ��

�
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ŦŰŝ�
�������ƪƯŚƧ�šřźƄů�ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳƶƳřƹźě���ŶǀƠſ�ƽ�����ºĭ�ƱŚŤſř�Źŵ�ƾƿŚƨƿźƯō����ƶºƷŵ�Żř�Ʊǈǀ��ƽ�ƭƹŵ�

���ƵŚƯ�ŢƄƸŞƿŵŹř��ƾƯ�ƪƿřƹř���ƶƬůźƯ�Żř��ƽ���ƾƯ�ũŹŚų�ƾĭźǀƠƃ���ŶƳƺƃ���������Źŵ�ƚƫŚºŝ�šřźºƄů�ŹƺƸƓ�ƱŚƯŻ
����ƵƺƧ�ƩŚưƃ�Źŵ�ƹ�ƶǀſƹŹ�����ƵźǀƠƃ�Żř�ŻŚƤƠƣ�ƽŚƷ�ƱŚŤƀƯŻ�ƽŚƷ����ƵŚºƯ�ƪºƿřƹř�Śƿ�ƪƿŹƹō�źųřƹř�Żř�żǀƳ�ƱřŹŸĭ

ƾƯ�ƕƹźƃ�ƾƯ���ŵƺºƃ(Gaziev et al., 1999)����Ǉƹĥ�ƹ�Ʋºŗƹĥ�Źŵ�ƚƫŚºŝ�šřźºƄů�Ʋºěřĥ�Źŵ���ŹřŶºƿŶě�ƽ
ƾƯ��ŶƳƺƃGomi, 1996; Gomi, 1997)����śƺƴū�ƹ�Ʊřźƿř�ƩŚưƃ�ƾƿřƺƷ�ƹ�śō�ŢǀƘƋƹ�ƶŝŚƄƯ�Ǝƿřźƃ

ƾƯ�ƶǀſƹŹ�ŶƃŚŝ�ƶƤƐƴƯ�ƹŵ�Ʋƿř�Źŵ�ŚƸƳō�ƶŝŚƄƯ�ƾſŚƴƃ�ŢƀƿŻ�źŝ�ƾƬǀƫŵ�ŶƳřƺţ��
�ƵźƄů�źƷ��ƽ��Śţ�Ʊǈǀĭ�ƱŚŤſř�Źŵ�ŢƟō�Ʋƿř�ƵŵŚƯ�ÎÒÍÍƾƯ�ƮŴţ��Ÿĭř��ŵřŶºƘţ�Ʋƿř�ƲŤƃřŸĭ�ƹ�Ţƃ

������żǀƳ�ŻƹŹ�ŹŚƸģ�Śţ�ƮŴţ�ŶǀƯŚŬƳř�ƩƺƏ�ƶŝ���ƮŴţ�ŵřŶƘţ�źŨƧřŶů�ƶǀſƹŹ�ŹŵÎÕÖÏ����ƵŶºƃ�ŵŹƹōźºŝ�ŵŶºƗ�
�źŤƄǀŝ�ƶƧ�ŢſřƮŴţ�ƽŹřŸĭ�šŶƯ�Źŵ�Ï�ÎƾƯ�ƭŚŬƳř�ŻƹŹ����ŵƺºƃ(Gaziev et al., 1999)�����Ʋºěřĥ�Źŵ

ƮŴţ��šŚŬŤſŵ�Źŵ�ŚƷÐÍÍƾƯ�ƶŤƃřŸĭ�ƾƿŚţ���ŶƳƺƃGomi, 1996; Gomi, 1997)����šřźƄů�řŵŚƳŚƧ�Źŵ
���ŵƹŶů�ƵŵŚƯÒÍÍ��ƾƯ�ƮŴţ��ŶƳŹřŸĭ��ƪŰƯ�ƮŴţ�ƽŹřŸĭ���Ƶŵƺºƫō�ƢƏŚºƴƯ�ƭŚºưţ�Źŵ�ŢƟō��ƽ�ŚºǀƳŵ����ŮƐºſ�
īźŝ�ƲƿźƿŻ��Ţºſř�ŢųŹŵ�ƾūŹŚų�ƹ�ƾƿǇŚŝ�ŭƺƐſ�ƽŚƷ�(Williams et al., 1987; Gaziev et al., 

1999; Anonymous, 2001)���
�������������Ţſř�ƩŚſ�Źŵ�ƪƀƳ�ƹŵ�ƽřŹřŵ�Ʊřźƿř�Źŵ�ŢƟō�Ʋƿř�ƶƧ�Ŷƿŵźĭ�ŢŝŚŧ�ƢǀƤŰţ�Ʋƿř�Źŵ���ƶǀºſƹŹ�Źŵ�

�Ʋºƿř���Śºſ�Źŵ�ƪºƀƳ�ƹŵ�ŢºƟō�������ƾºƯ�ƵŶƷŚºƄƯ�żºǀƳ�ƭƺººſ�ƪºƀƳ�Żř�ƾºƄŴŝ�ƾƷŚºĭ�ƹ�ƶŤººƃřŵ�Ʃ�ŵƺººƃ�
(Gaziev et al., 1999)��ƶƳřƹźě�ƲƿřŚǀƳřƺƬǀƀƴě�śƺƴū�ƹ�ƱŚŤſŹŚŬƯ�Źŵ� �ƶƀƳřźƟ�Źŵ�ƹ�ƪƀƳ�ƹŵ�ƽřŹřŵ

Ð�Ï�Ţſř�ƩŚſ�Źŵ�ƪƀƳ�(Anonymous, 2001)���Ʋěřĥ�ƾŝźƛ�śƺƴū�Źŵƶųźģ�ƽ�ƾĭŶƳŻ��ƶºƳřƹźě��ƽ
ŶǀƠſ����ƶƷŵ�ƪƿřƹř�Żř�ƾƿŚƨƿźƯō���ƽ�ÎÖÔÍ����ƹŵ�Żř����������ƶºŝ�źºƯř�Ʋºƿř�ƶºƧ�ŢºƟŚƿ�źºǀǀƜţ�ƾƬƀƳ�ƶſ�ƶŝ�ƾƬƀƳ
ƶƐſřƹ�ƽƵŹƹŵ�ƩƺƏ�Źŵ�źǀǀƜţ��ƽƹŹǇ�ƾĭŶƳŻ���Ţſř�ƶŤƟźĭ�šŹƺƇ�ŚƷGomi, 1996; Gomi, 1997)���

����Ţſř�Ƶŵřŵ�ƱŚƄƳ�ƾƬŞƣ�šŚƘƫŚƐƯ�ƶƧ���ƵŹƹŵ�ƩƺƏ���ƽ�ƵŚţƺƧ�ƾƬƀƳ�ƶſ�ŢǀƘưū�ƺưƳ�ƹ�ŶƃŹ����ƹ�Ţºſř�źţ
ƶƘſƺţ�ƽřźŝ�ƾƿŚƯŵ�ŢŝŚŧ�ƽƶƬůźƯ��ƽŢǀƘưū�Źŵ�ƽƹŹǇ��ſ�ƽŚƷŢǀƘưū�ƶŝ�ŢŞƀƳ�ƾƬƀƳ�ƶ��ƹŵ�ƽŚƷ

Ţſř�źŤưƧ�ƾƬƀƳ�Gomi, 1996; Gomi, 1997)���������ŹƺºƄƧ�ƩŚưºƃ�ƮǀºƬƣř�Ʊŵƺºŝ�ŜºſŚƴƯ�ƶŝ�ƶūƺţ�Śŝ
ŵŹřŵ�ŵƺūƹ�ŢƟō�ƪƀƳ�ŵřŶƘţ�ƂƿřżƟř�ƩŚưŤůř��
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ÑÏ�ƾƿŚƋŹ����������������������������������������ƱřŹŚƨưƷ�ƹ���ƾĭĦƿƹ�Żř�ƾųźŝ�ƶƳřƹźě�ƾŤƀƿŻ�ƽŚƷ��ƾƿŚƨƿźƯō�ŶǀƠſ�ƽ����������������������������������������������

�����ƶǀſƹŹ�ŶƴƳŚưƷ�ŢƟō�ƽŚƷƹŹǇ�ƢǀƤŰţ�Ʋƿř�Źŵ�ŜſŚƴƯ�ƱřƺƴƗ�ƶŝ�řŹ�šƺţ�ƱŚŤųŹŵ����ƱŚºŝżǀƯ�Ʋƿźţ
��ƽřźŝƮŴţ��ƽŹřŸĭ�ƵŵŚƯ�šřźƄů��ƽƪƀƳ�ŶƳŵřŵ�Ůǀūźţ�Ʃƹř��ƮŴţ�řźƿŻ�����ŢºƟō�Ʋºƿř�Ʃƹř�ƪƀƳ�ƽŹřŸĭ

���ƱŚŝżǀƯ�ƹ�Ŷƃ�ƵŶƷŚƄƯ�šƺţ�ƽƹŹ�ŚƸƴţ�������Źřźºƣ�ƶºƬưů�ŵŹƺºƯ�ƾĭŵƺºƫō�šŶºƃ�šŹƺƇ�Źŵ�źĮƿŵ�ƽŚƷ
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