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ƵŶǀƨģ�
ƶŤƃ�żŞſ�ƽ�ƶŞƴě�(Aphis gossypii Glover)ƶŞƴě�ƮƸƯ�šŚƟō�Żř��(Gossypium hirsutum L.)�ƕŹřżƯ�Źŵ�ƶŞƴě�ƶƤƐƴƯ�ƽ��ƽ

ƱŚĭźĭ�ƾƯ�ŶƃŚŝ���ƾƏƩŚſ�ŚƷ�ƽÎÐÕÎƹ�ÎÐÕÏ�ŢǀƘưū�ƾƨǀƟřźĭƺƯŵ�ƽŚƷźŤƯřŹŚě��ƶƗŹżƯ�Ǝƿřźƃ�Źŵ�ƾƴſ�ƾĭŶƳŻ�ƩƹŶū�ŢųŚſ�Śŝ��
Źŵ�ƶŤƃ�źĭ�ŵŹƹōźŝ�ƾƗřŹŻ�ƪƈƟ�Żř�ƞƬŤŴƯ�ƖƏŚƤƯŶƿŵ���ŢǀƘưū�ŶƃŹ�űźƳ�ŢǀſŚƀů�ƱřżǀƯ��ŢǀƘưū�ƩŚƤŤƳř�žƿźţŚƯ�Żř�ƵŵŚƠŤſř�Śŝ

�������źƿŵŚƤƯ�Źŵ�ƾƫŚưŤůř�šřźǀǀƜţ�ƶŝ�ƶŤƃűźƳ��ŚƷ�ƹ�ŚƤŝ�ƽ�Ŷƃ�ƾŝŚƿŻŹř�ƽŹƹŹŚŝ��ƪƈƟ�ƪƿřƹř�Źŵ��źǀţ��ŶƃŹ�ƽřźŝ�Ǝƿřźƃ���ƶŤºƃ�ŢǀƘưū
��ƹ�Ƶŵƺŝ�ŜſŚƴƯ��ŹŚŝ�ƆƫŚų�űźƳ�źƿŵŚƤƯƽŹƹ��ÓÑ�ÎÔ�ƶŤƃ�ƵŵŚƯ�ƽƵŵŚƯ�ŵźƟ�źƷ�ƽřŻř�ƶŝ����űźƳŶƃŹ�ƾƷŚƴŤƯ���ÑÏ��Î��ƹ���ƾºţřŷ�űźƳ

�ŢǀƘưū�ƂƿřżƟř��ÐÑÖ��Í�ƶŤƃ��ƵŵŚƯ�ƽ��ŻƹŹ�Źŵ�ƵŵŚºƯ�ŵźºƟ�źƷ�ƽřŻř�ƶŝ���������ŢºǀƘưū�ƱŶºƃ�źºŝřźŝ�ƹŵ�ƱŚºƯŻ�ƹ�ƱřżºǀƯ�ƲƿźŤºƄǀŝ�Źŵ�
�ÖÔÓ�Î�ŻƹŹ��������Ţƃřŵ�Źřźƣ�ŵƺų�ƱřżǀƯ�ƲƿźŤưƧ�Źŵ��������Źŵ�ŢºǀƘưū�ŶºƃŹ�ƾºţřŷ�űźºƳ�ƶºưǀƳ�ƭƹŵ�ƽ���ŹƺƿźƸºƃ�ƹ�ŵřŵźºƯ��ƶºŝ���Ŝºǀţźţ�

ÏÒÔ�Íƹ��ÏÍÕ�Í�ŵŹƹōźŝ�Ŷƿŵźĭ��ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�ƲƿźŤưƧ��ÍÔÐ�Í���Źŵ�ƾƷŚţƺƧ�šŶƯ�ƽřźŝƶưǀƳ�Ʃƹř�ƽ�ƵŶƷŚƄƯ�ŵřŵźƯ�
Ŷƃ���ŚƤŝ�ƾƴŰƴƯƽ������ƕƺƳ�ƶŝŚƄƯ�ƶŤƃ�ŢǀƘưū�III���ƽƺƿŵ�(Deevy)�ŵƺŝ����ŢǀſŚƀů����ƶŤƃ�ŶƃŹ�İƷŚƴŤƯ�űźƳ�Ʋǀƴſ�ƽŚƤŝ�űźƳ�źǀǀƜţ�ƶŝ

ƾĭŹƺě��ƽŹƹŹŚŝ�űźƳ�Żř�źŤƄǀŝ�ƵŹřƺưƷƶŤƃ�ƚƫŚŝ�ƽƹ�ŵƺŝ���Ʋſ�ƂƿřżƟř�ŚŝƶŤƃ�ƚƫŚŝ�ƽƵŹƺě�Śƿ���ŢǀſŚƀů�ƱřżǀƯ�Żř��ƞƬŤŴƯ�Ʋǀƴſ�ƽŚƷ
�űźƳİƷŚƴŤƯŶƃ�ƶŤſŚƧ�żǀƳ�ŶƃŹ���
ĥřƹƱŚĭƽŶǀƬƧ���Aphis gossypii�Gossypium hirsutum ƾĭŶƳŻ�ƩƹŶū��ƾƟřźĭƺƯŵ���ƱŚĭźĭ��

Abstract 
Age-specific life table parameters of�Aphis gossypii Glover (Homoptera: Aphididae), one of the 

major pests of cotton in the Gorgan region, were determined on Gossypium hirsutum L. at different 
periods during 2002 and 2003 growing seasons. Population projection matrices were used to calculate 
aphid population elasticity and sensitivities to the changes of aphid survival and fecundity rates. A. 
gossypii attained its optimum growth and reproduction rates at early season (July). At this condition, the 
net reproductive rate (17.16 female/female), intrinsic rate of increase (0.349 female/female/time) and 
finite rate of increase (1.42) were the largest, while population doubling time (1.96 days) was the 
smallest. At mid and late seasons (August and September) the intrinsic rates of increase were 0.257 and 
0.208, respectively. The lowest intrinsic rate of increase (0.073) was observed during a short period in 
early August. Survival curves of the aphid population were near to Deevy�s type III. The elasticity and 
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ÏÑ                                      ƱřŹŚƨưƷ�ƹ�ƽŹŚƄƟř���ƽŚƷźŤƯřŹŚěƶŤƃ�ŢǀƘưū�ƦǀƟřźĭƺƯŵ��ƶŞƴě�żŞſ�ƽ�����

sensitivity of nymph survival rates were higher than the adult fecundity rates and decreased relative to the 
age increasing. 
Key words: Aphis gossypii, Gossypium hirsutum, demography, life table, Gorgan 

�
ƶƯŶƤƯ�

ƶŤƃ�żŞſ�ƽ�ƶŞƴě�Glover)�(Aphis gossypiiƶŞƴě�ƵŚǀĭ�ƮƸƯ�šŚƟō�Żř��(Gossypium hirsutum L.)�
źǀƔƳ�ƱŚƸū�ƞƬŤŴƯ�ƍŚƤƳ�Źŵ�ŚƨƿźƯō�(Slosser et al., 1998)���ŚºěƹŹř�(Kapatus et al., 1998)� �Ʋǀºģ�

(Xia et al., 1999)ŚƤƿźƟō�ƹ�� (Abou-El-Hagag, 1998)ƾƯ�ŶƃŚŝ� �ŹŵƩŚſ�ŚƷ����źºǀƔƳ�ƾƬƯřƺºƗ�źºǀųř�ƽ
ƾƃŚĜưſ�ƽŚƷ ŢǀƘưū�ƂƿřŶǀě�ƹ�ƶƿƹŹ�ƾŝ����ƭƹŚºƤƯ�ƽŚºƷ(Kerns & Gaylor, 1992; O�Brien et al., 

1992; Hollingsworth et al., 1994; Nowiersky et al., 1995)�ƹ�����ƾºƘǀŞƏ�ƱŚƴưºƃŵ�ƲŤºƟŹ�Ʋǀºŝ�Żř�
(Cisneros & Godfrey, 2001)�ƹ�ŢƟō�Ʋƿř�ŢǀƘưū�ƂƿřżƟř�ŦƗŚŝ�ƽŶǀƬƧ�ŢƟō�Ʀƿ�ƶŝ�Ʊō�ƪƿŶŞţ��ƹ

Ţſř�ƵŶƃ�Ʀƿ�ƶūŹŵ��
ƶººƘƫŚƐƯ�ƾººƴƘƯ�ƶººŝ�ƾƟřźĭƺººƯŵ�ƽƵŶººƴƷŵ�ƪƨººƃ�ƽŚƷŶººƴƿřźƟ�ƹ�ŢººǀƘưū��ƽ�Ʊō�ƾººƯ�ŶººƃŚŝ�

(Carey, 1993)��ƩŶƯ�ƹ�ƾƴſ�ƾĭŶƳŻ�ƩƹŶū�ř�ƶƬưū�Żř�ƾƀƿźţŚƯ�ƽŚƷ����šŚºƘƫŚƐƯ�Źŵ�ƮºƸƯ�ƽŚºƷŹřżŝ
Ƶŵƺŝ�ƾƨǀƟřźĭƺƯŵ� (Leslie, 1945; Ebert, 1999)ƶƘƫŚƐƯ�Źŵ�ƹ��ƽƶŤƃ�ƶƬưū�Żř�šřźƄů�ŢǀƘưū���ŚƷ

��Źřźºƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƾºƯ��ŶºƳźǀĭ(Hutchison & Hogg, 1984; Poswal et al., 1990; Wennergren & 

Landin, 1993; Huggle & Gutierrez, 1995; Nowiersky et al., 1995)��ƶŤƃ�żŞſ�ƽ�Ūƴě�ƽřŹřŵ�ƶŞƴě�
ƶƬůźƯ��ƽ�ƽŶƃŹ��ƵŹƺě����Ʋǀƴſ�ƽŚƷ�ƹ�ƭŹŚƸģ�Śţ�Ʃƹř�ƶŤƃ�ƚƫŚŝ�ƽ������źºŝ�Ʊō�ŢºǀƘưū�ƂƿřżºƟř�ƹ�Ƶŵƺºŝ�

�����ŹřƺŤſř�ƵŵŚƯ�ŵřźƟř�ƾƿřŻźƨŝƾƯ�ŶƃŚŝ����������ƹ�ƽŶºƃŹ�ƪůřźƯ�źǀƯ�ƹ�īźƯ�ƹ�ƽŹƹŹŚŝ�űźƳ�źĮƿŵ�ƽƺſ�Żř
Ƶƹźĭ��šƹŚƠŤƯ�żǀƳ�Ʊō�ƾƴſ�ƞƬŤŴƯ�ƽŚƷŢſř�(Xia et al., 1999)��Ħƿƹ�Ʋƿřƾĭ��Ţſř�ƵŶƃ�ŦƗŚŝ�ŚƷ

ƩŶƯ�ƹ�ƾƴſ�ƾĭŶƳŻ�ƩƹŶū�Śţ�ƶƘƫŚƐƯ�ƽřźŝ�ƾƀƿźţŚƯ�ƽŚƷ�ƽŶƴƃŚŝ�ŜſŚƴƯ�Ʊō�ŢǀƘưū���
�������ŹŵŚƣ�řŹ�ŚƯ�ƾƴſ�ƾĭŶƳŻ�ƩƹŶūƾƯ��������ƽŚºƷźŤƯřŹŚě�źƿŚºſ�ƹ�ƽŹƹŹŚºŝ��ŚƤŝ��źǀƯ�ƹ�īźƯ�Śţ�ŵŻŚſ

ƶƬůźƯ�Śƿ�Ʋſ�źƷ�Źŵ�řŹ�ŢǀƘưū�ƽƮǀƿŚưƳ�ƆŴƄƯ�ƽŶƃŹ��(Carey, 1993)��ƩŶƯ��żǀƳ�ƾƀƿźţŚƯ�ƽŚƷ
�řƺţ�Żř���ƶŞſŚŰƯ�Źŵ�ƽŵŚƿŻ�ƾƿŚƳ��ƽ���ŚƸƳō�ƦưƧ�ƶŝ�ƹ�Ƶŵƺŝ�ŹřŵŹƺųźŝ�ŢǀƘưū�ƾƨǀƟřźĭƺƯŵ�ƽŚƷźŤƯřŹŚě�
ƾƯ�ŵźƧ�ƾƴǀŝ�Ƃǀě�ƵŶƴƿō�Źŵ�řŹ�ŢƟō�ŢǀƘưū�šřźǀǀƜţ�Ʊřƺţ(Carey, 1993; Ebert, 1999) ����ŵŹƹōźºŝ

������źǀǀƜţ�ƶŝ�ŢǀƘưū�ŶƃŹ�űźƳ�ŢǀſŚƀů�ƱřżǀƯšř�űźƳ��ŚƷ���������ƹ�ƽŹƹŹŚºŝ�ƹ�ŚºƤŝ�źºǀƔƳ�ƾţŚǀů�ƽ���ƲǀºǀƘţ
�ƱŚƴǀưƏř�ŵƹŶůƽřźŝ�žƳŚƿŹřƹ�ƹ Żř��ƾƨǀƟřźĭƺƯŵ�ƽŚƷźŤƯřŹŚěźĮƿŵ�ƾĭĦƿƹ���ƽŚºƷ��ƩŶºƯ�ƮºƸƯ����ƽŚºƷ
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�ƾƀƿźţŚƯƾƯ�ƃŚŝƴŶ�(Ebert, 1999)��ƩŶƯ�ƲƧŹ�ƲƿźŤưƸƯ�ŢǀƘưū�ƩŚƤŤƳř�žƿźţŚƯ��Ƶŵƺŝ�ƾƀƿźţŚƯ�ƽŚƷ
�Ư�ƹŒƶƠƫ��������ƞƬŤŴƯ�ƽŶƃŹ�ƪůřźƯ�Śƿ�Ʋǀƴſ�ƽŹƹŹŚŝ�ƹ�ŚƤŝ�űźƳ�ƪƯŚƃ�ƶƧ�Ʊō�ƽŚƷƾƯ���ƩƹŶºū�Żř�ŶƃŚŝ

�ŢſŶŝ�ƾƴſ�ƾĭŶƳŻƾƯ�Ŷƿō�(Leslie, 1945)��
���ƾƴºſ�ƾĭŶºƳŻ�ƩƹŶºū�Żř�ƵŵŚƠŤſř�Śŝ����ƶŤºƃ�ƾƨǀƟřźĭƺºƯŵ�ƽŚºƷźŤƯřŹŚě��ƽ�A. gossypii�ƽƹŹ�

ƱŚŝźǀƯ�������ƹ�ƶŞſŚŰƯ�ƶŞƴě�ƶƬưū�Żř�ƾƷŚǀĭ�ƞƬŤŴƯ�ƽŚƷźǀŧŐţ�ƾƿŚºƷŹƺŤƧŚƟ���źºǀƔƳ���ŚºƯŵ���šŶºƯ�ƩƺºƏ�ƹ
���Ţºſř�ƵŶºƃ�ƽźºǀĭ�ƵŻřŶƳř�ŚƷźŤƯřŹŚě�Ʋƿř�źŝ�ƾƿŚƴƃƹŹ(Liu & Hwang, 1991; Aldyhim & Khalil, 

1993; Singh et al., 1993; Kocourek et al., 1994; Steenis & El-Khawas, 1995)����šřźºǀǀƜţ�ŚºƯŵ�
ŶƃŹ�ƾţřŷ�űźƳ�ƪŨƯ�ƾƿŚƷźŤƯřŹŚě�(Kocourek et al., 1994; Xia et al., 1999)��ŶºƃŹ�šŶƯ�ƩƺƏ���ƹ

ƺưƳ�(Liu & Hwang, 1991)� ���ƚƫŚºŝŚƳ�ƪºůřźƯ�źºǀƯ�ƹ�īźƯ�(Steenis & El-Khawas, 1995)��űźºƳ�ƹ�
Śŝ�ƚƫŚŝ�ŵřźƟř�ƽŹƹŹ(Kocourek et al., 1994)řŹ��Źŵ�ƶŤƃ�ŢǀƘưū�ƽ�A. gossypii�ŢŰţ��źǀŧŐºţ��Źřźºƣ�
ƾƯ�ŶƷŵ�ƶŤƃ�İĭŶƳŻ�ƩƹŶū�ƶŝ�ƍƺŝźƯ�šŚƘƫŚƐƯ�Żř�įŹŚǀƀŝ���ƭŚŬƳř�İƷŚĮƄƿŚƯŻō�ŢŝŚŧ�Ǝƿřźƃ�Źŵ�ŚƷ

�����İºƯ�ŵƹŶºŰƯ�ŹŚǀºƀŝ�ƶƴǀƯŻ�Ʋƿř�Źŵ�ƾƿřźŰƇ�šŚƘƫŚƐƯ�ƹ�Ţſř�ƶŤƟźĭ��ŶºƃŚŝ������ƂƿřżºƟř�İºţřŷ�űźºƳ
ƹ�ŢººǀƘưū�ŚººſƶººƳƺĭ�ĨººǀƟřźĭƺƯŵ�įŚººƷźŤƯřŹŚě�źƿ��įAcyrthosiphon pisum (Harris)��Ǝººſƺţ

Hutchison & Hogg (1984)ƹ��Schizaphis graminum (Rondani)Ǝſƺţ��McCauley et al. (1992)�
��Ţſř�ƶŤƟźĭ�Źřźƣ�İſŹźŝ�ŵŹƺƯ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ��ŤƯŐ�������ŵŹƺºƯ�Źŵ�İţŚºƗǈƏř�ƶºĪƳō�ƪºǀƫŵ�ƶºŝ�ƶƳŚƠºſ

�İƟřźĭƺƯŵƶŤƃ�żŞſ�ƽŹŵ�ƶŞƴě�İưƳ�ŹŚǀŤųř�Źŵ�ƾƿřźŰƇ�Ǝƿřźƃ��ŶƃŚŝ��ƶŤƃ�Ʋƿř�ŢǀƘưū�İŝŚƿŻŹř�řŸƫ�
İƯ�źƔƳ�ƶŝ�įŹƹźƋ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ�ŶſŹ��

ƶŤƃ���żŞſ�ƽ���Źŵ�ƶŞƴě�ƩŚſ�ŚƷƽŹŚƧ�ƶŞƴě�Źŵ�źǀųř�ƽ���ƹ�ƶºŤƟźĭ�ŵƺų�ƶŝ�ƾƳŚǀƜƏ�ŢƫŚů�Ʊřźƿř�ƽŚƷ
��ƶƔůǈƯ�ƪŝŚƣ�šŹŚƀų�������Ţſř�ƶŤųŚſ�ŵŹřƹ�ƶŞƴě�ƩƺƈŰƯ�ƶŝ�ƽř������ƩƺºƇř�ŢºƿŚƗŹ�ƭŶƗ�źǀƔƳ�ƾƬƯřƺƗ

Ƈ��ƾºƃŚě�Ʈºſ�ŮǀŰ�(Amini-Khalaf, 2000)��ŢºǀƘưū�ƂƿřŶºǀě�ƹ����ƭƹŚºƤƯ�ƽŚºƷ��ƭƺưºſ�ƪºŝŚƤƯ�Źŵ��
(Bayat-Assadi & Porghaz, 1999)ľǇŚưŤůř�ƱŚǀƜƏ�Ʋƿř�Żƹźŝ�Źŵ��ƶŤƃřŵ�ƂƤƳ�ŚƷ�ŶƳř���ƶģźĭř�šŚƘƫŚƐƯ

ŵŹƺƯ�Źŵ�ƽŶǀƠƯ�İſŚƴƃ�ŢƀƿŻ����ŢºǀƘưū�šřźºǀǀƜţ�ƹ��Ʋºƿř�ƶŤºƃ�(Darvish-Mojeni & Rezvani, 

1997)ƹ�żººǀƳ��źǀŧŐººţ���ƾººƘǀŞƏ�ƱŚƴưººƃŵ�ƾººųźŝ(Heydari et al., 1997)ƹ��ƾƿŚǀưǀººƃ�šŚººŞǀƧźţ�
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ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�

ƶƗŹżƯ�Ǝƿřźƃ�Źŵ�ƾƴſ�ƾĭŶƳŻ�ƩƹŶū�ŢųŚſ�
���Źŵ�ƾƴſ�ƾĭŶƳŻ�ƩƹŶū�ŢųŚſƵŚƯ�ŚƷ���ŵřŶºƘţ�ƦºưƧ�ƶºŝ�ƹ�ƾƗřŹŻ�ƩŚſ�ƞƬŤŴƯ�ƽ��ƾŞºſŚƴƯ�

�ÐÍ�ŵŶƗ����źƐƣ�ƶŝ�ƾƨǀŤſǈě�Ƃƿŵ�ƽźŤěÖ�ƾŤƳŚſ�źŤƯŶƃ�ƭŚŬƳř����ƽźŤě�ƞƤſ�ƹ�ƞƧ�Źŵ�Ƃºƿŵ��ŚºƷ�
űřŹƺſ������ƾŞƿźƤţ�źƐƣ�ƶŝ�ƾƿŚƷÐ���ƹ�Ô�ƾŤƳŚſ��źŤƯ���ŝ�ƹ�ŵŚŬƿř������ƂƯ�ƽŹƺţ�ƶģŹŚě�ŚÒÍ���Śºţ�Ŷƿŵźĭ�ŵƹŶƀƯ�

ƶƿƺƸţ�ŵŚŬƿř�ƲưƋ�ƽŵƺƃ�ƽźǀĭƺƬū�żǀƳ�ƶŤƃ�ŹřźƟ�Żř�ŜſŚƴƯ�� ����Źŵ�ƹ�Ƃºƿŵ�ƽźºŤě�Ţưºſ�Ʀƿ�Źŵ
ƵŹřƺƿŵ��ƽ������źƐƣ�ƶŝ�ƾųřŹƺſ�Ʊō�Ò�Í�ƾŤƳŚſ�źŤƯŵŚŬƿř��Ŷƿŵźĭ�Żř�ƶţƺŝ�Żř�ƱŶƃ�řŶū�ƱƹŶŝ�ƶŞƴě�īźŝ�ƹ�

Ŷƃ�Ƶŵřŵ�ŹƺŞƗ�űřŹƺſ�ƲƿřƵŢƟźĭ�Źřźƣ�Ƃƿŵ�ƽźŤě�ƞƧ�Źŵ�ƹ�� ř�ƽřźŝ�����īźºŝ�ŹřźƤŤºſř�Żř�ƱŚºƴǀưƏ
��������ƵŶƳŚŞƀģ�Ƃƿŵ�ƽźŤě�ƞƧ�ƶŝ�ƾƨǀŤſǈě�Ŝƀģ�Śŝ�īźŞƯŵ�ƵŶƃ���ƶƘƐƣ�ƹ����ƶºŞƴě�ƽř��ƽ��Źŵ�żºǀƳ�žǀºų��

ƶƳŚƷŵ��ƽ���������ƽźǀĭƺºƬū�ƾºƘǀŞƏ�ƱŚƴưƃŵ�ŵƹŹƹ�Śƿ�ƶŤƃ�ƾƫŚưŤůř�ŹřźƟ�Żř�Śţ�ŢƟźĭ�Źřźƣ�ƽŵƹŹƹ�űřŹƺſ�
ŵƺƃ��žĜſ�Ƶźǀĭ�Żř�ƵŵŚƠŤſř�Śŝ��ŽŚŞƫ�ƽƾƨǀŤſǈě��Źŵ��Ƃƿŵ�ƽźŤě����ƶŤºƃřŶƸĮƳ�ƶŤºƀŝ��Ŷºƃ����Żř�ŶºƘŝ
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���������Ʀƿ�ƦưƧ�ƶŝ�ƹ�ƶŤƟźĭ�Źřźƣ�ƾƴǀŝŻŚŝ�ŵŹƺƯ�Ʋǀŝ�ƵŹŷ�������ƾƿŚºưƳ�īŹżºŝ�Śºŝ�ÎÍ��źºƷ�����Źŵ�ƽźºǀǀƜţ�ƶºƳƺĭ

ƵŹƺě��ŚƷį����������Ţƣŵ�ƶŝ�ƽŻřŶƳř�Ţſƺě�źƔƳ�Żř�Ʃƹř�Ʋſ�ƾſŹźŝ���Ŷƃ�ŢƃřŵŵŚƿ�ƹ���������ƪƿŶºŞţ�Śºţ�ŹŚºƧ�Ʋºƿř
ƵŹƺě�ŚƷ�ŢºƟŚƿ�ƶƯřŵř�ƚƫŚŝ�ŵźƟ�Ʋƿźųō�īźƯ�ƹ�ƚƫŚŝ�ŵřźƟř�ƶŝ����ƁƹŹ�ƢŝŚºƐƯ�Carey (1993)����ƩƹŶºū
ĭŶƳŻ���ƾƳŚƯŻ�ƖƐƤƯ�ŹŚƸģ�Źŵ�ƾƴſ�ƾ�źǀţ��çÑ�ì�įǇƺºū�����ƶºưǀƳ�Ʃƹř�ƽ�ŵřŵźºƯ���æè�è�Ţºſƺĭō����
ƶưǀƳ���ƭƹŵ�ƽ�ŵřŵźƯ���æí�æå�Ţſƺĭō���ŹƺƿźƸƃ�ƹ��æÒ�Ţſƺĭō����Ó�źŞƯŚŤĜſ�������Żř�ƪƇŚů�ũŚŤƳ�ƽřźŝ�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���ç���ÎÐÕê�������������������������������������������������������������������������ÏÔ 

ƵŵŚƯ������ŹƺƿźƸƃ�Źŵ�ƹ�ƩŚŝ�ƱƹŶŝ�ƽŚƷ��æÒ���Ţſƺĭō���Ó�źŞƯŚŤĜſ��������ƵŵŚºƯ�Żř�ƪºƇŚů�ũŚºŤƳ�ƽřźºŝ����ƽŚºƷ
ƩŚŝ�ŹřŵŶƃ�ƶŤųŚſ���
�
ŰţƵŵřŵ�ƪǀƬ�ƾƴſ�ƾĭŶƳŻ�ƩƹŶū�ƽŚƷ�

�ƵŹŚºƯō��ŢººǀƘưū�ƾƨǀƟřźĭƺººƯŵ�ƽŚººƷƶŤººƃ�żŞººſ�ƽƩƺººƯźƟ�ƦººưƧ�ƶººŝ�ƶººŞƴě��ƞººƬŤŴƯ�ƽŚººƷ�
��ƩƹŶūÎ�ƹ��ŹŚǀƘƯ�ƝřźŰƳřŻř�İųźŝ��ŚƸƳō�ŚŝƁƹŹ� ƞƿŚƳ�Ʀū�(Maia et al., 2000)Ŷƃ�ƶŞſŚŰƯ���

����������Źŵ�ƶŤƃ�ŢǀƘưū�ƽŚƤŝ�ƽƺĮƫř�ƶŝ�Ʊŵźŝ�ƾě�ƽřźŝƵŚƯ��ŚƷ����ƾƗřŹŻ�ƩŚſ�ƞƬŤŴƯ�ƽ�Ƶŵřŵ���ƃ�ƽŚƤŝ�ƽŚƷ�ƶŤ
�ŚŝƂƃŚƤŝ�ƮƸƯ�ƩŶƯ��(Carey, 2001)�źºƷ�ƽŚƷźŤƯřŹŚě�ƹ�ƁŻřźŝ�������ŹřżºƟř�ƭźºƳ�Żř�ƵŵŚƠŤºſř�Śºŝ�ƩŶºƯ�

Curve Expert, 1.34Ŷƿŵźĭ�ŵŹƹōźŝ�� ƶƀƿŚƤƯ�ƹ�ƲǀǀƘţ�ƽřźŝ�ƽ�ƽŚƤŝ�ƾƴŰƴƯ�ƪƨƃ�ƶŤƃ��żŞºſ�ƽ��ƶºŞƴě�
�ƾƴŰƴƯ�Śŝ������źŤƯřŹŚě��ŚƤŝ�ƦǀſǈƧ�ƽŚƷnƪŝ�ƽƹ�ƩŶƯ�Źŵ�ÎƵŶƴƴƧ�ƲǀǀƘţ�ƶƧ��ƽ�ƾƴŰƴƯ�ƪƨƃ��ƾºƯ���ŶºƃŚŝ

ƺƯ����ŢºƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹ����ƾºƴŰƴƯ�Źŵ��ŚºƷ����ƕƺºƳ�ƽŚºƤŝ�ƦǀºſǈƧ�ƽ²��IIƹ��Ø�ƽƺºƿŵ�Ï��ŹřŶºƤƯ��n��
ƶŝ��Ŝǀţźţ�īŹżŝ�ƦģƺƧ�ƹ�ƽƹŚƀƯ��źţ��Ʀƿ�Żř�źţƾƯ��ŶƃŚŝ(Ebert, 1999)��
�

ŢǀſŚƀů�ƪǀƬŰţ�ƹ�ƩŚƤŤƳř�žƿźţŚƯ�ŢųŚſ�
���űźºƳ�ƦưƧ�ƶŝ��ŚºƷ�������ƹ�ƾƴºſ�ƾĭŶºƳŻ�ƩƹŶºū�Żř�ƵŶºƯō�ŢºſŶŝ�ƽŚºƤŝ�ƹ�ƽŹƹŹŚºŝ�ƽ��ƢŝŚºƐƯ�

�ƁƹŹLeslie (1945)��ƹEbert (1999)�ƹ ŹřżƟř�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�Poptools Ver. 2.6.2 (Hood, 2004)��
����ŢǀƘưū�ƩŚƤŤƳř�žƿźţŚƯƶŤƃ���żŞſ�ƽ����Źŵ�ƶŞƴě�ƵŚƯ��ŚƷ���Ŷºƃ�ƶŤųŚſ�ƾƗřŹŻ�ƩŚſ�ƞƬŤŴƯ�ƽ���űźºƳ��ŚºƷ�ƽ

�������ƶŤƃ�ƞƬŤŴƯ�Ʋǀƴſ�ƽŚƤŝ�ƹ�ƽŹƹŹŚŝƶŝ���Ŝǀţźţ���Ư�ƱřƺƴƗ�ƶŝ�ŒƶƠƫ���ŚºƷ������źºƐƣ�źºƿŻ�źºƐƣ�ƹ�Ʃƹř�źƐºſ�ƽ
��ƩŚƤŤƳř�žƿźţŚƯ�ƾƬƇř���ŶƴŤƟźĭ�Źřźƣ������������Ư�ƱřƺºƴƗ�ƶºŝ�įŹƹŹŚŝ�ƹ�ŚƤŝ�źƿŵŚƤƯ�ŢǀƷŚƯ�Œ�ƶºƠƫ���ŚºƷ��İƬºƇř�į

�ƩŚƤŤƳř�žƿźţŚƯ���İƯ�šƹŚƠŤƯ��ŶƴƃŚŝ���ŚƤŝ�űźƳ�����������Ƶŵƺºŝ�Ĩºƿ�Śºţ�źƠƇ�Ʋǀŝ�įŵŶƗ�������ƱřżºǀƯ�ƶºĪǀƫŚů�Źŵ�
�İƯ�įŹƹŹŚŝ�����ŵŵźºĭ�ƪƯŚƃ�řŹ�įŵŶƗ�źƷ�ŶƳřƺţ������İºƯ�ƶǀºƇƺţ�İƐƿřźºƃ�Ʋǀºƴģ�Źŵ����ƆųŚºƃ�Żř�ŵƺºƃ
İŤǀƀǀŤſǇřÐ�����ƀů�ƱřżǀƯ�Ʊŵřŵ�ƱŚƄƳ�įřźŝ�������Ư�šřźǀǀƜţ�ƶŝ�ŢǀƘưū�ŶƃŹ�űźƳ�ŢǀſŚŒƶƠƫ�ŚƷ�žƿźţŚƯ�į

ŵŵźĭ�ƵŵŚƠŤſř�ƩŚƤŤƳř�(Ebert, 1999; Caswell, 2001)���ƦºưƧ�ƶŝ�ƹ�ƾƗřŹŻ�ƪƈƟ�ƞƬŤŴƯ�ƖƏŚƤƯ�Źŵ�

                                                
�æ  Weibull 
�ç  Deevy 
�è  Elasticity 
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Table 1. Demographic statistics, formulae and references used in A. gossypii life table studies. 
 

Demographic parameters Formula References 

Gross reproductive rate 




ax
mx  Carey, 1984, 1993, 2001 

Net reproductive rate (R0) 




ax
lxmx  Carey, 1984, 1993, 2001 

Intrinsic birth rate (b) 




ax

rx Lxe ./1  Carey, 1993 

Intrinsic death rate (d) db   Carey, 1993 
Intrinsic rate of increase (rm) )(/)( '

01 rfrfrr   Carey, 1993 
Mean generation time (T) rRLn /)( 0  Carey, 1984, 1993 
Finite rate of increase (ë) rte  Carey,1993 
Doubling time (DT ) rLn /2  Carey, 1993 
Expectation of life for 
newborns (e0) 000 / lTe   Carey, 1993 

Entropy (H) 




0
0/.

x
xx ede  Carey, 1993 

Elasticity ijij aa  /./   Ebert, 1999; Caswell, 2001 

�
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Źŵ��İƗřŹŻ�ƩŚſæèíç��
Table 2. Results from ANOVA analysis for influence of different periods of growing season 

on duration of aphid developmental stages in cotton fields of Gorgan during 2003 
growing season. 

 
                    Developmental stage��� 

�

Total Reproductive 
period 

Longevity Instar 
4 

Instar 
3 

Instar 
2 

Instar 
1 

ANOVA 

4 
3.31 

0.0174 

4 
3.59 

0.0117 

4 
3.73 

0.0098 

4 
5.83 

0.0004 

4 
3.05 

0.0207 

4 
4.16 

0.0034 

4 
18.29 

0.0001 
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Table 3. Mean (± SE) developmental time (days) for each nymphal instar of alate and 
apterous cohort of A. gossypii during four periods of 2003 growing season in cotton 
fields of Gorgan. 

 
 Developmental stage 

Studying period/ 
Cohort morph Instar 1 Instar 2 Instar 3 Instar 4 

Total  
instars 

7-24 Jul. 
(apterous) 2.07 ± 0.069a* 1.23 ± 0.09b 1.00 ± 0.00c 1.27 ± 0.12b 5.60 ± 0.39b 

3-13 Aug. 
(apterous) 1.40 ± 0.093b 1.59 ± 0.13a 1.35 ± 0.17a 1.87 ± 0.21a 6.47 ± 0.16a 

10-18 Aug. 
(apterous) 2.03 ± 0.033a 1.18 ± 0.08b 1.04 ± 0.04bc 1.30 ± 0.12b 5.56 ± 0.20b 

15 Aug.-6 Sep. 
(apterous) 1.97 ± 0.033a 1.08 ± 0.06b 1.05 ± 0.05bc 1.12 ± 0.08b 5.29 ± 0.11b 

15 Aug.-6 Sep. 
(alate) 1.60 ± 0.101b 1.23 ± 0.11b 1.29 ± 0.11ab 1.07 ± 0.07b 5.21 ± 0.26b 

*Different letters in a column indicate a significant difference between developmental time of different stages of 
A. gossypii. 

�
�

ƩƹŶū�Ñ�ƲǀĮƳŚǀƯ�(± SE)ƵŹƹŵ�ƹ�źưƗ�ƩƺƏ��ƽƶŤƃ�İƬŨƯ�Ŷǀƫƺţ��ƶŤƃ�Żř�ƪƇŚů�ƚƫŚŝ�įŚƷ�ŹŵŚƯ�įŚƷ�
ƩŚŝ��ƩŚŝ�ƱƹŶŝƹ�ŹřŵA. gossypii�Źŵ���ƩŚºſ�ƞºƬŤŴƯ�İƳŚƯŻ�ƖƐƤƯ�ŹŚƸģ�ƾºƗřŹŻ�æèíçŹŵ��

ƶŞƴě�ƕŹřżƯ�ƽ�ƶƤƐƴƯ�ƽ�ƱŚĭźĭ� 

Table 4. Mean (± SE) longevity and reproductive period of adult A. gossypii obtained from 
alate and apterous cohort during four periods of 2003 growing season in cotton 
fields of Gorgan. 

 
 Developmental stage 
Studying period/Cohort 
morph 

Adult longevity Reproductive  
period 

Total 

7-24 Jul. (apterous) 9.60 ± 1.50a* 8.10 ± 1.03a 15.10 ± 1.55a 
3-13 Aug. (apterous) 4.25 ± 0.99b 2.88 ± 0.92c 10.46 ± 1.52b 
10-18 Aug. (apterous) 7.31 ± 1.41ab 6.31 ± 1.39ab 12.70 ± 1.35ab 
15 Aug.-6 Sep. (apterous) 5.00 ± 0.98b 4.50 ± 0.95bc 09.50 ± 0.83b 
15 Aug.-6 Sep. (alate) 4.00 ± 0.71b 3.36 ± 0.71bc 09.15 ± 0.67b 

*Different letters in a column indicate a significant difference between developmental time of different stages of 
A. gossypii. 
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Table 5. Demographic statistics obtained from age-specific life table studies of A. gossypii 

during four different periods of 2003 growing season in cotton fields of Gorgan. 
 
Demographic Mean ± SD 
statistics Apterous cohort Alate cohort 
 7-24 Jul. 3-13 Aug. 10-18 Aug.   15 Aug.-6 Sep. 15 Aug.-6 Sep. 
Gross reproductive 
rate 

62.85 17.43 41.65 30.89 22.34 

Net reproductive  
rate (R0) 

17.64 ± 2.5 1.6 ± 0.65 11.16 ± 3.14 5.67 ± 1.74 3.81 ± 1.28 

Intrinsic birth rate 0.3893 0.2280 0.2910 0.2880 0.3450 
Intrinsic death rate 0.0360 0.1540 0.0400 0.0970 0.1090 
Intrinsic rate of 
increase 

0.349 ± 0.02 0.073 ± 0.06 0.257 ± 0.03 0.208 ± 0.03 0.180 ± 0.04 

Mean generation time 8.230 ± 0.26 5.36 ± 2.340 9.540 ± 0.50 8.61 ± 0.340 7.81 ± 0.240 
Finite rate of increase 1.420 ± 0.02 1.074 ± 0.06 1.290 ± 0.03 1.23 ± 0.040 1.20 ± 0.050 
Doubling time 1.98 ± 0.097 9.29 2.664 ± 0.29 3.24 ± 0.60 3.57 ± 1.080 
Expectation of life 
for newborns 

7 4.48 7.22 5.8 4.34 

Entropy 0.7685 0.5423 0.5966 0.6153 0.5846 
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�ÍÓ�Í�t�ÍÔè�Í�����������ƾƳŚºƯŻ�ƖƏŚºƤƯ�źƿŚºſ�Śŝ�Ʊō�ƝǈŤųř�ƹ�����źºǀţ�ƶºưǀƳ�ƭƹŵ�ƽ�ƹ�ŵřŵźºƯ���ŹƺƿźƸºƃ��



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���ç���ÎÐÕê�������������������������������������������������������������������������ÐÐ 

ƾƴƘƯ��Źřŵ�ŵƺŝ�������ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�ŹřŶƤƯ��Źŵ�ƶŤƃ���ƶºưǀƳ�ƭƹŵ�ƽ����Żř�źºŤưƧ�ŹƺƿźƸºƃ�ƹ�ŵřŵźºƯ�
���������Źŵ�Ʊō�ŹřŶƤƯ�Żř�źŤƄǀŝ�ƹ�źǀţ�Źŵ�Ʊō�ŹřŶƤƯƶưǀƳ�Ʃƹř�ƽƹ�Ƶŵƺŝ�ŵřŵźƯ���ƝǈŤųřƾƴƘƯ�Źřŵ��ŵƺºų�Ʋǀŝ�ƽ

��ŶƄƳ�ƵŶƷŚƄƯ�ŚƸƳō��ƶƀƿŚƤƯ��ƽ������������Żř�ƪºƇŚů�ũŚºŤƳ�ŢºǀƘưū�ƂƿřżºƟř�ƾºţřŷ�űźƳ���ƵŵŚºƯ���ŚºƷ�ƽ�ƩŚºŝ�Źřŵ�
�ÍÑæ�Í�t�ÎÕ�Í���ŹƺƿźƸƃ�Źŵ���ƪƈƟ�źųřƹř����ƾţřŷ�űźƳ�Śŝ��������ŵřźºƟř�Żř�ƪƇŚů�ũŚŤƳ�ŢǀƘưū�ƂƿřżƟř�

�������ŵřŵ�ƱŚƄƳ�ƶƳŚĭŹŚƸģ�ƾƳŚƯŻ�ƖƏŚƤƯ�Źŵ�ƩŚŝ�ƱƹŶŝ�ƶƧ����ƝǈŤųř�ƾƴƘƯ��Źřŵ��������ƂƿřżºƟř�ƾºţřŷ�űźºƳ�Ʋǀŝ�ƽ
����ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ�ŢǀƘưū��ŚƷ��ƽƩŚŝ��Źřŵ��ŹƺƿźƸƃ�Źŵ�ƹ����ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ�ŚƷ�źǀţ�Źŵ�ƩŚŝ�ƱƹŶŝ�ƽ

�ŵŹřŵ�ŵƺūƹ�����Źŵ�ƾƫƹƶưǀƳ���Ʃƹř�ƽ��ŵřŵźƯ��ƶưǀƳ���ƭƹŵ�ƽ�ƹ�ŵřŵźƯ��������ƾºţřŷ�űźºƳ�Ʋǀºŝ�ƝǈŤºųř�ŹƺƿźƸºƃ
ƵŵŚƯ�Żř�ƪƇŚů�ŢǀƘưū�ƂƿřżƟř�ŚƷ�ƽƩŚŝ�Źřŵƹ���ƩŚŝ�ƱƹŶŝƾƴƘƯ�ŹřŵŵƺŞƳ���ƩƹŶū�Ó���
���ŶƃŹ�ƾƷŚƴŤƯ�űźƳ�šřźǀǀƜţ�(ë)��ƖƏŚƤƯ�Źŵ����ƞƬŤŴƯ��������ƂƿřżºƟř�ƾºţřŷ�űźƳ�ƶŝŚƄƯ�ƾƗřŹŻ�ƪƈƟ

�ŵƺŝ�ŢǀƘưū������ƶŤƃ�ŢǀƘưū�ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ�Źŵ��������źºǀţ�ƾƳŚƯŻ�ƖƐƤƯ�ŹŚƸģ�ƶºưǀƳ���Ʃƹř�ƽ���ŵřŵźºƯ��
�

ƩƹŶū�Ó����źƿŵŚƤƯ�P������ƱƺƯŻō�Żř�ƵŶƯō�ŢſŶŝ�t����ƞƿŚƳ�Ĩū�ƁƹŹ����ƶºƀƿŚƤƯ�įřźŝ��ƽ���űźºƳ�ƾƿŚºţƹŵ��
��ŢǀƘưū�ƂƿřżƟř�İţřŷ�(rm)���įŹƹŹŚŝ�ƆƫŚų�űźƳ���(R0)���ƪºƀƳ�Ĩƿ�ƩƺƏ�ƲǀĮƳŚǀƯ�ƹ��(T)�

�ƶŤƃ�ŢǀƘưū��ƽ�����������Żř�ƞºƬŤŴƯ�İƳŚºƯŻ�ƖºƐƤƯ�ŹŚƸģ�Źŵ�ƶŞƴě�żŞſ�������İºƗřŹŻ�ƩŚºſæèíç��Źŵ�
ƶŞƴě�ƕŹřżƯ�ƽƶƤƐƴƯ��ƽƱŚĭźĭ���

Table 6. P values of student t-test for pairwise group comparison (Jackknife method) of 
intrinsic rate of increase (rm), net reproductive rate (R0) and mean generation time 
(T) of A. gossypii, during four periods of 2003 growing season in cotton fields of 
Gorgan. 

15 Aug.-6 Sep. 
(Alate) 

15 Aug.-6 Sep. 
(Apterous) 

10-18 Aug. 3-13 Aug.  Time period/ 
Statistics 

0.0026 
0.0001 
0.2500 
 
0.1600 
0.1500 
0.3300 
 
0.1420 
0.0430 
0.0054 
 
0.6100 
0.4000 
0.0670 

0.0010 
0.0008 
0.3700 
 
0.0671 
0.0430 
0.2030 
 
0.2540 
0.1410 
0.1400 
 
- 
- 
- 

0.0070 
0.1200 
0.0290 
 
0.0160 
0.0092 
0.1150 
 
- 
- 
- 
 
- 
- 
- 

0.00130 
0.00004 
0.26000 
 
- 
- 
- 
 
- 
- 
- 
 
- 
- 
- 

rm 
R0 
T 
 
rm 
R0 
T 
 
rm 
R0 
T 
 
rm 
R0 
T 

 
7-24 Jul. 
 
 
 
3-13 Aug.     
 
 
 
10-18 Aug. 
 
 
 
15 Aug.- 6 Sep. 
(Apterous) 



ÐÑ                                      ƱřŹŚƨưƷ�ƹ�ƽŹŚƄƟř���ƽŚƷźŤƯřŹŚěƶŤƃ�ŢǀƘưū�ƦǀƟřźĭƺƯŵ��ƶŞƴě�żŞſ�ƽ�����

ƶưǀƳ���ƭƹŵ�ƽ��ƹ�ŵřŵźƯ����ŹƺƿźƸƃ��įřźŝ���ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ�ƽ�Ŷºŝ��ƩŚºŝ�Ʊƹ��ƶºŝ���Ŝºǀţźţ�ÍÏ�Í�t�Ñç�Î��
ÍÓ�Í�t�ÍÔÑ�æ���åè�Í�t�ÏÖ�Î�ƹ�ÍÑ�Í�t�ÏÐ�Î���ƹ�ŹƺƿźƸƃ�Źŵ������ƵŵŚºƯ�Żř�ƪºƇŚů�ũŚºŤƳ�įřźŝ���ŚºƷ�į
ƩŚŝ�Źřŵ�ÍÒ�Í�t�ÎÖÓ�ÎŵŹƹōźŝ��Ŷƿŵźĭ��ƩƹŶū�Ò���

������ƶºţƺŝ�ƽƹŹ�ŢºŝŚƣŹ�ŮƐſ�ƹ�ƶŤƃ�ŢǀƘưū�ƮƧřźţ�Ʊŵƺŝ�ƲǀƿŚě��ŚºƷ���Ʊŵƺºŝ�ǇŚºŝ��ƶºŞƴě�ƽ�ƁŻŹř�
�ƶţƺŝ�ƾƿřŸƛ��ŚƷ���ŵƺŝ�ŜſŚƴƯ��Ʊřƺū�ƽ�����ƽŚºƤŝ�űźºƳ�ƾŞƀƳ�Ʊŵƺŝ�ǇŚŝ�ƹ�ƾƐǀŰƯ�Ǝƿřźƃ�Ʊ�ƵŹƺºě��ŚºƷ�Źŵ�
���ƪƈƟ�ƪƿřƹřř�������ƶŤƃ�ŢǀƘưū�ƶŝ�řŹ�ƱŚƨƯř�ƲƿƾƯ��źŨƧřŶů�Śţ�ŶƷŵ��űźƳƆƫŚųŚƳƹ����ƹ�ƽŹƹŹŚºŝ�ƆƫŚų

ŝƳŵ�ƶŶƷŵ�ƱŚƄƳ�řŹ�ŵƺų�ŶƃŹ�ƾţřŷ�űźƳ�Ʊō�ƩŚŞ��Śŝ��ƽŚƤŝ�űźƳ�ƂƷŚƧƵŹƺě�ŚƷƲƀƯ���źţīźŝ�ƱŶƃ���ŚƷ�
����������ƹ�ŢŝŚƣŹ�ŵŚŬƿř�ƹ�ƶŤƃ�ƮƧřźţ�ƂƿřżƟř��ƾƿřŸƛ�ƁŻŹř�ƱŶƯō�ƲǀƿŚě������ƩƺºƏ�Źŵ�ƾºƐǀŰƯ�Ǝƿřźƃ�źǀǀƜţ

�ƱŚƯŻ�űźƳ�ŚƷ�ƽƆƫŚųŚƳƹ���ƂƷŚƧ�żǀƳ�ƶŤƃ�ŢǀƘưū�ŶƃŹ�ƾţřŷ�űźƳ�ƹ�ƽŹƹŹŚŝ�ƆƫŚųƾƯ�ŶŝŚƿ���Źŵ
ƶưǀƳ���Ʃƹř�ƽ�ŵřŵźƯ��������ŶƿŶƃ�ƂƿřżƟř�ƪǀƫŵ�ƶŝ�įŚƯŵ����ƽŚºƷźŤƯřŹŚě��źǀƯ�ƹ�īźƯ�űźƳ�ƲŤƟŹ�ǇŚŝ�ƹ�ƶƴǀƄǀŝ�

řźĭƺƯŵ����ƂƷŚºƧ�šŶºƃ�ƶŝ�ŢǀƘưū�ƾƨǀƟ�ŢºƟŚƿ���įŚºƯŵ��Źŵ�ƶƴǀºƄǀŝ��ƶºưǀƳ�Ʃƹř�ƽ��ŵřŵźºƯ�ÎÐÕÏ�Źŵ�
���Żř�Ƃǀŝ�ŻƹŹ�ƲƿŶƴģÑÍƶūŹŵ��ƽ�ƾŤƳŚſ�ŵřźĭ����źƿŚºſ�Źŵ�ƶºƨǀƫŚů�Źŵ�Ŷºƿŵźĭ�ŢŞŧ��ƵŚºƯ��ŚºƷ��ƶºƳƺưƳ�ƽ

ƽŹřŵźŝ��įŚƯŵ�ŹřŶƤƯ�Ʋƿř�ƶŝ�żĭźƷ�ƶƴǀƄǀŝ�ŶǀſźƳ��ƪĪƃ�æ���
źǀŧŐţ�ƪƯřƺƗ�ƾƐǀŰƯ�ŝƶ��ƵĦƿƹ��� ŚƯŵźŝ�űźƳ�ƾţřŷ�ƂƿřżƟř�ǀƘưūŢ�ƶŤƃ�ƽ�żŞſ�ƶŞƴě�Źŵ�ƽŹŚǀƀŝ�

Żř��šŚƘƫŚƐƯƁŹřżĭ�ƵŶƃ�Ţſř�(Singh et al., 1993; ocourek et al., 1994; Xia et al., 1999)���űźƳ
���ƶŤƃ�ŢǀƘưū�ƂƿřżƟř�ƾţřŷ���żŞſ�ƽ������ƱŚŝżǀƯ�ƽƹŹ�šŚƘƫŚƐƯ�ƾųźŝ�Źŵ�ƶŞƴě����ŚºƷ����źºǀƔƳ�ƶºŞƴě�Żř�źºǀƛ�ƾƿ

ŹŚºººǀų�(Cucumis sativus L.)ƹ�����ºººƃ�ƶŞºººſŚŰƯ�ƾƷŚĮºººƄƿŚƯŻō�Ǝƿřźºººƃ�Źŵ�Ţºººſř�ƵŶ�
 (Kocourek et al., 1994; Mollashahi et al., 2001)�šŚƘƫŚƐƯ�Ʋƿř�Źŵ�����ƾºţřŷ�ŶºƃŹ�űźºƳ�źŨƧřŶů�

�ƵŶƃ�ƁŹřżĭ����ŢǀƘưū�įřźŝ�ƶŤƃ���żŞſ�ƽ�ƶŞƴě����Źŵ�ŚƯŵ��ŚƷį�ÏÒ���ƹ�ÐÍƶūŹŵ���ƽ��ƾŤƳŚºſ��ŵřźºĭ���ƩŵŚºƘƯ�
ÐÕÓ�Í�ƹ��ÑÓÒ�Í�ƶŤƃ���ƵŵŚƯ�ƽ�������ƵŵŚƯ�ŵźƟ�źƷ�įřŻř�ƶŝ�Źŵ���������ºŝ�ŹřŶºƤƯ�źŨƧřŶºů�Żř�ƶºƧ�Ţſř�Ƶŵƺŝ�ŻƹŹƶ�

����ƵŶƯō�ŢſŵŹŵ��ƢǀƤŰţ��źƋŚů�ƲǀĮƳŚǀƯ�Śŝ�źǀţ�ŹŵįŚƯŵ�Ò�ÏÓ�ƶūŹŵ��ƽƾŤƳŚſ�ŵřźĭ��źŤĭŹżŝƾƯ�ƃŚŝƴŶ��
�ŜſŚƴƯ�Ǝƿřźƃ����ƩźŤƴƧ�ƪŝŚƣ�ƹ�źţ���ƶºƳƺĭ�żǀƳ�ƹ�ƾƷŚĮƄƿŚƯŻō�źţ�ƽ��ƱŚºŝżǀƯ��ƾºƯ�����Ʋºƿř�ŵŚºŬƿř�Źŵ�ŶºƳřƺţ

ŶƃŚŝ�ƶŤƃřŵ�ƂƤƳ�ƝǈŤųř��
�
�
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�ŢǀƘưū�ƱŶƃ�źŝřźŝ�ƹŵ�ƱŚƯŻ�ƹ�ƪƀƳ�Ʀƿ�šŶƯ�ƩƺƏ�ƲǀĮƳŚǀƯ��
�ŻǇ�ƱŚƯŻ�ŢǀƘưū�ƱŶƃ�źŝřźŝ�ƹŵ�ƽřźŝ�ƭ(DT)ƖŝŚţ�ƶƧ���ŶƃŹ�űźƳƾƯ���ƽźºĮƿŵ�ƆųŚƃ�ŶƃŚŝ

���������ƱŚǀƜƏ�Żƹźŝ�Źŵ�ŢƟō�ƾƿŚƳřƺţ�Ʊŵřŵ�ƱŚƄƳ�ƽřźŝƾƯ�ŶƃŚŝ��������źŤƯřŹŚºě�Ʋƿř�ŹřŶƤƯ�źŨƧřŶů�ƹ�ƪƣřŶů�ƶºŝ�
Ŝǀţźţ�ÖÔÓ�Î���ƹ�ÏÖ�Ö�������ƹ�źǀţ�ƶŝ�ƢƬƘŤƯ�ƹ�ŻƹŹ�ƶưǀƳ�Ʃƹř�ƽŵƺŝ�ŵřŵźƯ���ƩƹŶū�Ò�����Ǝƿřźºƃ�ŵƺŞƸŝ�Śŝ

���Śě�Ʋƿř�ŹřŶƤƯ�ƾƐǀŰƯ�ƶŝ�ŢŞƀƳ�źŤƯřŹƶưǀƳ�Ʃƹř�ƽ��ƶºŝ�ƹ�ŢƟŚƿ�ƂƷŚƧ�ŵřŵźƯ�ÏÔ�Ð��ŹƺƿźƸºƃ�Źŵ�ŻƹŹ�
ſŹ�ƵŚƯǀŶ��

����ƶŤƃ�ƪƀƳ�Ʀƿ�ƩƺƏ�ƲǀĮƳŚǀƯ����Ƣǀƣŵ�šŹŚŞƗ�ƶŝ�Śƿ������įřźŝ�ƭŻǇ�ƱŚƯŻ�źţR0��ŢºǀƘưū�ƱŶƃ�źŝřźŝ�
Ʊō�Źŵ�����ƾƳŚºƯŻ�ƖƐƤƯ�ŹŚƸģ���źºǀţ��ƶºưǀƳ�Ʃƹř�ƽ���ŵřŵźºƯ��ƶºưǀƳ�ƭƹŵ�ƽ��ŹƺƿźƸºƃ�ƹ�ŵřŵźºƯ���ƶºŝ���Ŝºǀţźţ�
ÏÓ�Í�t�Ïè�Õ��ÐÑ�Ï�t�ÐÓ�Ò��Òå�Í�t�ÒÑ�Ö�ƹ��ÐÑ�Í�t�Óæ�Õ���Ŷƿŵźĭ�ŵŹƹōźŝ�ŻƹŹ����ŹƺƿźƸºƃ�Źŵ�ƹ�

įřźŝ����ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ���ŚƷ�ƩŚŝ�ƽ�Źřŵ����ƪºƀƳ�Ʀƿ�ƩƺƏ�ƲǀĮƳŚǀƯ��ƶŤºƃ��ÏÑ�Í�t�ÕÎ�ÔŻƹŹ���ŵŹƹōźºŝ�
Ŷƿŵźĭ��ƩƹŶū�Ò���

��ƱƺƯŻō�ŪƿŚŤƳt��ƶŤƃ�ŢǀƘưū�ƪƀƳ�Ʀƿ�ƩƺƏ�ƲǀĮƳŚǀƯ�ŵřŵ�ƱŚƄƳ���ƵŵŚºƯ�Żř�ƪºƇŚů�ũŚŤƳ��ŚºƷ�ƽ
�ƩŚŝ�ƱƹŶŝ��Źŵ��ƪƈƟ�ƪƿřƹř��źǀţ����ŚŝƶưǀƳ���ƭƹŵ�ƽ����ƝǈŤųř�ŵřŵźƯ�ƾƴƘƯ��Źřŵ���ƲǀĮƳŚǀƯ�Ʋǀŝ�ƾƫƹ�ƶŤƃřŵ�ƽ

�����Źŵ�ƶŤƃ�ŢǀƘưū�ƪƀƳ�Ʀƿ�ƩƺƏ�źƿŚſ�ƵŚƯ��ŚƷ���ƝǈŤųř�ƾƗřŹŻ�ƪƈƟ�ƽƾƴƘƯ�Źřŵ��ŢºƃřŶƳ�ŵƺºūƹ�ƽ��
�������ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ�Źŵ�ƪƀƳ�Ʀƿ�ƩƺƏ�ƲǀĮƳŚǀƯ�ŚƷƩŚŝ�ƽ��żǀƳ�ŹƺƿźƸƃ�Źŵ�Źřŵƶŝ�šŹƺƇ�ƾƴƘƯ�Źřŵ�ƽ

ƵŚţƺƧ�������Ƴ�ƪƀƳ�Ʀƿ�ƩƺƏ�ƲǀĮƳŚǀƯ�Żř�źţƵŵŚƯ�Żř�ƪƇŚů�ũŚŤ�ŚƷ�Źŵ�ƩŚŝ�ƱƹŶŝ�ƽƶưǀƳ�ƭƹŵ�ƽ�ŵƺºŝ�ŵřŵźƯ���
���ƝǈŤųř�ƾƫƹƾƴƘƯ��Źřŵ�ƵŵŚƯ�Żř�ƪƇŚů�ŢǀƘưū�ƪƀƳ�Ʀƿ�ƩƺƏ�ƲǀĮƳŚǀƯ�Ʋǀŝ�ƽ�ŚƷƩŚŝ�ƽ��ƱƹŶŝ�ƹ�Źřŵ

����ŢƃřŶƳ�ŵƺūƹ�ŹƺƿźƸƃ�Źŵ�ƩŚŝ��ƩƹŶū�Ó�����ƾƬƧŹƺƐŝ�ƾƯ���Źŵ�ŢƠĭ�Ʊřƺţ�������ƾºƗřŹŻ�ƪºƈƟ�Ʀƿ�ƩƺƏ
�ƪƀƳ�Ʀƿ�ƩƺƏ�ƲǀĮƳŚǀƯƶŤƃ�żŞſ�ƽŹŵ�ƶŞƴě���ƶƀƿŚƤƯƹŵ�Śŝ��ƾţřŷ�űźƳ�ƹ�ƽŹƹŹŚŝ�ƆƫŚų�űźƳ�źŤƯřŹŚě

�šřźǀǀƜţ�ŢǀƘưū�ƂƿřżƟřƾƴƘƯ�Źřŵ�ƽźŤưƧ�Ţƃřŵ��
�����������ƹ�ƽŹƹŹŚŝ�ƆƫŚų�űźƳ�Ʊŵƺŝ�ǇŚŝ�ƹ�ƪƀƳ�Ʀƿ�ƩƺƏ�Ʊŵƺŝ�ƵŚţƺƧ���ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ

ƾƯ���������ŶƿŚưƳ�ƮƷřźƟ�řŹ�ƱŚǀƜƏ�Żƹźŝ�ƽřźŝ�ŜſŚƴƯ�Ǝƿřźƃ�ŶƳřƺţ��Źŵ�ƶưǀƳ���Ʃƹř�ƽ��źĭř�ŵřŵźƯ����ƲǀĮƳŚǀƯ�ƶģ
����ƪƀƳ�Ʀƿ�ƩƺƏ�ƪƿřƹř�Śŝ��źǀţ����ƪƈƟ�źųřƹř�ƹ��ŹƺƿźƸƃ����ƝǈŤųřƾƴƘƯ��Źřŵ������ƲǀƿŚºě�ƾºƫƹ�ŢƃřŶƳ�ƽ

Ʊŵƺŝ���������������ƶŤƃ�ŢǀƘưū�Ɩƿźſ�ƂƿřżƟř�Żř�ŢƀƳřƺţ�ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�ƹ�ƽŹƹŹŚŝ�ƆƫŚų�űźƳ
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ŶƿŚưƳ�ƽźǀĭƺƬū���ƶŤºƃ�ŵŹƺƯ�Źŵ�ƾƸŝŚƄƯ�ŪƿŚŤƳ�ƽ�A. gossypii�����ŹŚºǀų�ƵŚºǀĭ�ƽƹŹ�ƶºŤƟŚƿ�ƁŹƹźºě��
Ţſř�ƵŶƯō�ŢſŶŝ�(Kocourek et al., 1994)��

�
��ƹ�ƾĭŶƳŻ�ƶŝ�ŶǀƯř�řƾěƹźŤƳ�

����ƹ�źǀţ�Źŵ�ƵŶƃ�ŶƫƺŤƯ�ƵŻŚţ�ŵźƟ�ƾĭŶƳŻ�ƶŝ�ŶǀƯřƶưǀƳ�ƭƹŵ�ƽ�ŵřŵźƯ�ƶŝ�Ŝǀţźţ��Śºŝ�Ôƹ��ÏÏ�Ô�ŻƹŹ�
���Źŵ�ƹ�ŹřŶƤƯ�ƲƿźŤƄǀŝ�ŹŵƶưǀƳ�Ʃƹř�ƽŵřŵźƯ���ŚŝÑÕ�ÑŢƃřŵ�Źřźƣ�ŵƺų�ŹřŶƤƯ�ƲƿźŤưƧ�Źŵ�ŻƹŹ�����ŶºǀƯř

���ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ�ƾĭŶƳŻ�ƶŝ�ŚƷ�ƽƩŚŝ�ŹřŵƳ�Żř�źŤưƧ���ƵŵŚºƯ�ũŚºŤ��ŚºƷ����Ŷºƿŵźĭ�ŵŹƹōźºŝ�ƩŚºŝ�ƱƹŶºŝ�ƽ�
�ƩƹŶū�Ò���

ř��������Ʀºƿ�Śţ�źƠƇ�Ʋǀŝ�Ʊō�ŹřŶƤƯ�ƹ�Ƶŵƺŝ�ŢƟō�ƽŚƤŝ�ƽƺĮƫř�ƾưƧ�ƂƿŚưƳ�ƽřźŝ�ƾƈųŚƃ�ƾěƹźŤƳ
�źǀƜŤƯƾƯ�ŶƃŚŝ�(Carey, 1993)����ƹ�ƲºƨưƯ�Ʋſ�źŨƧřŶů�ƶŝ�ƱŶǀſŹ�Żř�ŶƘŝ�ƶŤſŵ�Ʀƿ�ŵřźƟř�ƭŚưţ�źĭř

���ŶƳźǀưŝ�ƱŚƯŻ�Ʀƿ�Źŵ����������ƶŝ�ŚƤŝ�ƾƴŰƴƯ�ƹ�źƠƇ�ƾěƹźŤƳř�ŹřŶƤƯ��ƶƿƹřŻ�ƪƨƃ�ƽŚƣ��ºưŗ��ŵƺºŝ�ŶºƷřƺų�ƶ���Żř
������ƞƬŤŴƯ�Ʋǀƴſ�Źŵ�ƱŵźƯ�ƩŚưŤůř�źĭř�źĮƿŵ�ƽƺſ�(qx)���ŶºƃŚŝ�ƱŚºƀƨƿ�ƶŤºſŵ�Ʀƿ�ŵřźƟř�ƭŚưţ�ƽřźŝ����

������Ʊō�Ŝǀºƃ�ƹ�Ƶŵƺºŝ�źƘƤƯ�ƪƨƃ�ƶŝ�ŚƤŝ�ƾƴŰƴƯ�ƹ�Ʀƿ�ƾěƹźŤƳř�ŹřŶƤƯ�ƶºŝ���šŹƺºƇ���ƂƷŚºƧ�ƾºſŶƴƷ�
�ŢƟŚƿ�ŶƷřƺų���������ŢǀƘưū�ƽřźŝ�ƆųŚƃ�Ʋƿř�ƽŵŶƗ�ŹřŶƤƯƶŤƃ���żŞſ�ƽ����Źŵ�ƶŞƴě�ƵŚƯ�ŚƷƽ�ƩŚſ�ƞƬŤŴƯ�

��ŵƺŝ�šƹŚƠŤƯ�ƾƗřŹŻ��ƩƹŶū�Ò���������Ʊō�ŹřŶƤƯ�ƪƣřŶů�ƹ�źŨƧřŶůƶŝ��Ŝǀţźţźǀţ�ƶŝ�ƢƬƘŤƯ���ÔÓÕÒ�Í���ƹ
ƶưǀƳ���Ʃƹř�ƽ�ŵřŵźƯ���ÒÑÏÐ�Í��ƾƯ�ŶƃŚŝ��źǀƀƠţ��ŚƷ��ƵŶºƃ�ƶƿřŹř�ƾěƹźŤƳř�ƽŵŶƗ�ŹřŶƤƯ�ƽřźŝ�ƾţƹŚƠŤƯ�ƽ

���ƵŵŚſ�Źŵ�ƾƫƹ�Ţſř����ŚƸƳō�ƲƿźţƾƯ�źǀƯ�ƹ�īźƯ�ƝŸů�Śŝ�ŢƠĭ�Ʊřƺţ�ŚƷ��ºƯ�źºǀţ�Źŵ�ƶǀƫƹř�ƽƵŚ��ÔÓÕÒ�Í�
�ƾĭŶƳŻ�ƶŝ�ŶǀƯř�ƶŝ�ŻƹŹ�(ex)����Ŷºƃ�ŶºƷřƺų�ƵŵƹżºƟř�ƶŤſŵ�Ʀƿ�ŵźƟ�źƷ�����Źŵ�ŹřŶºƤƯ�Ʋºƿř�ƶºƨǀƫŚů�Źŵ�

ƶưǀƳ���Ʃƹř�ƽ�ŵřŵźƯ���ÒÑÏÐ�Í�������ŵƺŝ�ŶƷřƺų�ŵźƟ�źƷ�ƽřŻř�ƶŝ�ŻƹŹ�������ƾºěƹźŤƳř�ŹřŶºƤƯ�ƶºŝ����šŹƺºƇ���źºǀƛ�
�������ƱŚƄƳ�żǀƳ�řŹ�ƶǀƫƹř�ƽŶƃŹ�Ʋǀƴſ�Śƿ�ƪůřźƯ�źǀƯ�ƹ�īźƯ�ƶŝ�ƶŤƃ�ŢǀƘưū�ŢǀſŚƀů�ƮǀƤŤƀƯƾƯ�ŶƷŵ��

ƵŶƴƷŵ�ƱŚƄƳ�ƾěƹźŤƳř�ŹřŶƤƯ�Ʊŵƺŝ�ǇŚŝ�ƽ�źǀƯ�ƹ�īźƯ�ƪƯřƺƗ�ƶŝ�źŤƄǀŝ�ŢǀſŚƀů�ƾƯ�ŶƃŚŝ��
�

ƶŤƃ�ŢǀƘưū�ƽŹƹŹŚŝ�ƹ�ŚƤŝ�űźƳ�šřźǀǀƜţ�ƶŝ�ƶŤƃ�ŶƃŹ�űźƳ�ŢǀſŚƀů�ƪǀƬŰţ�
�ŢǀſŚƀů�ƱřżǀƯ�űźƳ�İƷŚƴŤƯ����ƶŤƃ�ŢǀƘưū�ŶƃŹ��(ë)����������Źŵ�ƽŹƹŹŚºŝ�ƹ�ŚºƤŝ�űźºƳ�šřźºǀǀƜţ�ƶŝ

ƵŚƯ�ŚƷ�ƝǈŤųř�ƾƗřŹŻ�ƩŚſ�ƞƬŤŴƯ�ƽƾƴƘƯ�Źřŵ�ƽ�ŢƃřŶƳ�îíí�åP = ��åÑè�åF = ��èDf = � �űźºƳ�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���ç���ÎÐÕê�������������������������������������������������������������������������ÐÔ 

�ŚºƤŝ��æÓ�åP = ��íì�æF = ��èDf = ����ƽŹƹŹŚºŝ�űźºƳ������ƱŚºƀƨƿ�ƾƳŚºƯŻ�Ǝƿřźºƃ�Źŵ�ƾºƫƹ����źƿŵŚºƤƯ�
���������ƶºŤƟŚƿ�ƂƷŚƧ�ƶŤƃ�Ʋſ�ƂƿřżƟř�Śŝ�ŢǀſŚƀů����ƪƨºƃç��ƹ��������ƝǈŤºųř�ƞºƬŤŴƯ�Ʋǀƴºſ�ŢǀºſŚƀů

ƾƴƘƯ�Źřŵ��ŵřŵ�ƱŚºƄƳ�ŵƺºų�Żř�ƽ��åååæ�åP = ��í�æÒíF = ��æçDf = ��ŚºƤŝ���åæÑ�åP = ��æÑ�èF = ��
íDf = �ƽŹƹŹŚŝ����ƾſŹźŝ�ŵŹƺƯ�ƾƨǀƟřźĭƺƯŵ�źŤƯřŹŚě�ƕƺƳ��ƽŹƹŹŚŝ�Śƿ�ŚƤŝ��ƾƴƘƯ�źǀŧŐţ�żǀƳ��źŝ�ƽŹřŵ

ŢǀſŚƀů�ƱřżǀƯ�Ţƃřŵ�ŶƃŹ�űźƳ��źǀţ��ååæÓ�åP = ��åæè�îF = ��æDf = ���ŵřŵźºƯ��ååÓç�åP = ��
Ó�æåF = ��æDf = ��ŹƺƿźƸƃ��ååìÓç�åP = ��æÒ�îF = ��æDf = ��ŝ��ƶƽŹƺƏ�źƿŵŚƤƯ�ƶƧ���ŢǀºſŚƀů

������������ŵƺŝ�ƽŹƹŹŚŝ�űźƳ�šřźǀǀƜţ�Żř�źŤĭŹżŝ�ƵŹřƺưƷ�ŚƤŝ�űźƳ�šřźǀǀƜţ�ƶŝ�ŶƃŹ�űźƳ�����ƪƨºƃç�����źŨƧřŶºů
�ƶưǀƳ��źǀţ�ƖƐƤƯ�ŹŚƸģ�Źŵ�ƵŶƃ�ŵŹƹōźŝ�ŢǀſŚƀů�ƶưǀƳ��ŵřŵźƯ�Ʃƹř�ƽ���ƽřźºŝ�ŹƺƿźƸƃ�ƹ�ŵřŵźƯ�ƭƹŵ�ƽ

������ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ�ƽŚƤŝ�űźƳ�źǀǀƜţ�������ƶºŝ�ƩŚºŝ�ƱƹŶŝ�ƽŚƷ�����ŜºǀţźţÎÐÖ�Í��ÎÏÐ�Í��ÎÏÒ�Íƹ��ÎÐ�Í�
�Ŷƿŵźĭ�ŵŹƹōźŝ���ƾƫŚů�Źŵ��źŨƧřŶů�ƶƧ��������ƶŤƃ�ƽŹƹŹŚŝ�űźƳ�šřźǀǀƜţ�ƽřźŝ�ƵŶƃ�ŵŹƹōźŝ�ŢǀſŚƀů���ƽŚƷ

ƶŝ�ƖƐƤƯ�ŹŚƸģ�Ʋƿř�Źŵ�ƚƫŚŝ��ŜǀţźţÍÎÍÏ�Í��ÍÓÍÕ�Í��ÍÐÕ�Íƹ��ÍÒÓÏ�ÍŶƃ�ƽźǀĭ�ƵŻřŶƳř���
ƭźƟ�ƶŤƃ�ƽŚƷ�ŹŵŚƯ��ƩŚŝ�Źřŵ�Śƿ�ƱƹŶŝ�ƩŚŝ��źǀŧŐţ�ƾƴƘƯ�ƽŹřŵ�źŝ��ƱřżºǀƯ�������ŶºƃŹ�űźºƳ�ŢǀºſŚƀů

ƿŚŤƳ�ŪƶŤƃřŶƳ��ìÑ�åP = ��ææÑ�åF = ��æDf = ��šřźǀǀƜţ�źƳŚƤŝ�ű��ìåè�åP = ��æÒÒ�åF = ��æDf = ��
�ƽŹƹŹŚŝ�űźƳ�šřźǀǀƜţ��ŝ�ƹ�ƶ�ƾƯ�źƔƳ�ƶūŹŵ�Źŵ�ŢǀſŚƀů�źƿŵŚƤƯ�ŶſŹ�ƽ�Ʋºſ�ƖŝŚţ�Ʃƹř����ƶºƬůźƯ�ƽ�

ƽŶƃŹ���ƹ�ƶŤƃ����ƾƯ�ƾƨǀƟřźĭƺƯŵ�źŤƯřŹŚě�ƕƺƳ��ŶƃŚŝ���ŹřŶƤƯ�źŨƧřŶů������šřźºǀǀƜţ�ƪºŝŚƤƯ�Źŵ�ŢǀºſŚƀů
�ŚƤŝ�űźƳ���ƵŵŚƯ�Żř�ƪƇŚů�ũŚŤƳ�ƽŹƹŹŚŝ�ƹ��ƩŚŝ�ƽŚƷ��ƶºŝ�ƵŚƯ�ŹƺƿźƸƃ�Źŵ�Źřŵ����ŜºǀţźţÎÓÎ�Í�ƹ�ÍÔÑÐ�Í�

Ŷƿŵźĭ�ŵŹƹōźŝ��
ŢǀſŚƀů�ŹŚŤųŚſ�ƾƴſ�ŹřŶƿŚě�ƹ�ƁŻŹř�Ŷǀƫƺţ�ƾƬŨƯ�ƶŤƃ�ƽ�Lipaphis erysimi (K.)�ƶŝ�źǀǀƜţ�

źƿŵŚƤƯ�ƾţŚǀů�ŢǀƘưū�ƱŚƄƳ�ŵřŵ��ƶºƧ�Źŵ����įŚºƷŚƯŵ���ƲǀºŝÎÍ����Śºţ�ÐÍ��ƶºūŹŵ�����ƾŤƳŚºſ�ƽ������źºǀǀƜţ�ŵřźºĭ
ſƺƀŰƯŹŵ�ƾ��ŵŚŬƿř�ŢǀſŚƀů�źƿŵŚƤƯ�źǀǀƜţ�ƽƺĮƫř�ŶƿŵźĮƳ(Wenergren et al., 1994)�ƶƧ�Ŷƴģ�źƷ�

����Źŵ�ƾƨǀƟřźĭƺƯŵ�šřźǀǀƜţ�ƶŝ�ŹřŶƿŚě�ƾƴſ�ŹŚŤųŚſ�ŢǀſŚƀů�ŹřŶƤƯƽŚƯŵ�ÎÒƶūŹŵ���ƾŤƳŚºſ�ƽ��ŵřźºĭ�
���Żř�źŤƄǀŝÏÒ�ƶūŹŵ���ƾŤƳŚſ�ƽ��ŵřźĭŵƺŝ���ƵŹƹŵ�Źŵ�ƽŹƹŹŚºŝ�ƱřżǀƯ�šřźǀǀƜţ������żºǀƳ�ƶŤºƃ�ƾºƬŨƯ�Ŷºǀƫƺţ�ƽ

�Żƹźŝ�ŦƗŚŝŶƿŵźĭ�ƶŤƃ�Ʋƿř�ŢǀſŚƀů�źƿŵŚƤƯ�Źŵ�źǀǀƜţ��
�
�
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��ƪĪƃæ���������ƩŚºſ�Żř�ƞºƬŤŴƯ�İƳŚºƯŻ�ƖƐƤƯ�ŹŚƸģ�Źŵ�řƺƷ�įŚƯŵ�źŨĩřŶů�ƹ�ƲǀĮƳŚǀƯ�ƶƳřŻƹŹ�šřźǀǀƜţ�
�İƗřŹŻæèíçƶŞƴě�ƕŹřżƯ�Źŵ��ƶƤƐƴƯ�ƽ�ƽƱŚĭźĭ���

Fig. 1. Daily fluctuation of mean and maximum temperatures in cotton fields of Gorgan 
during four different periods of 2003 growing season. 

�
�ƶƄƿŹ�ŢǀſŚƀů�ƪǀƬŰţ�ƽ�ƩŚƤŤƳř�žƿźţŚƯ�ŜƫŚƛ�ŶƃŹ�İƷŚƴŤƯ�űźƳ�Śŝ�ƩŵŚƘƯ�ƶĩ��ë�İƯ��ŶƃŚŝ�

ŪƿřŹ�������ŵŹƺºƯ�ƾƨƿĥƺºƫƺƧř�ŶºƯō�ŹŚºƧ�Źřżŝř�Ʀƿ�ƱřƺƴƗ�ƶŝ�ƵŻƹźƯř�ƹ�Ƶŵƺŝ�ŢǀſŚƀů�ƪǀƬŰţ�ƕƺƳ�Ʋƿźţ
�Źřźƣ�ƵŵŚƠŤſřƾƯ�ŵźǀĭ�(Wenergren et al., 1994)��ř��ƾƴºſ�ŹŚŤųŚſ�žƿźţŚƯ�ŢǀſŚƀů�ƪǀƬŰţ�ƶģźĭ

��ƪƯŚƧ�ƁƹŹ�ŹřŶƿŚě���ŢǀƘưū�Ʀƿ�źŝ�ƮƧŚů�ƽŚƷŶƴƿřźƟ�źŤƸŝ�ƥŹŵ�ƽřźŝ�ƽźţƾƯ��ƾĭŶǀĤǀě�ƾƫƹ�ŶƃŚŝ
�ŦƗŚŝ�Ʊō�šŚŞſŚŰƯƾƯ�Ɩǀſƹ�ŵźŝŹŚƧ�Żř�ŻƺƴƷ�Ʃƹř�ƁƹŹ�ŵƺƃ�ŶƃŚŝ�ŹřŵŹƺųźŝ�ƽźţ��

ƹ�ŢǀƘưū�źŝ�ƮƧŚů�ƾƘǀŞƏ�śŚŴŤƳř�ŹŚƄƟ�šŶƃ�Żř�ƾƷŚĭō�Ư�ŵźŞƷřŹ�ƲƿźŤƸŝ�śŚŴŤƳř�ŢƿźƿŶ
�ƾƬǀƬŰţ�ƁƹŹ�Ʋƿř�ƽŚƷŵźŝŹŚƧ�Żř�ƵŻŹŚŞƯƾƯ�ƃŚŝƴŶ�(Wenergren et al., 1994)���űźƳ�ŢǀſŚƀů�Ʊƺģ

�ŶƃŹƶŤƃ�żŞſ�ƽ�źŤƄǀŝ�ƽŹƹŹŚŝ�űźƳ�Żř�ŜţřźƯ�ƶŝ�ŚƤŝ�űźƳ�šřźǀǀƜţ�ƶŝ�ƶŞƴě�ƾƯ��ƩźŤƴƧ�ƽřźŝ�řŸƫ�ŶƃŚŝ
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Fig. 2. Elasticities of ë to changes in age-specific survival and fecundity of A. gossypii during 
four different periods of 2003 growing season in cotton fields of Gorgan. 
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Table 7. Results obtained from fitting survival data of A. gossypii to major mortality models 

during four different periods of 2003 growing season in cotton fields of Gorgan. 
 

 Time period 

Survival model/ Apterous cohort Alate cohort 

parameters 7-24 Jul. 3-13 Aug. 10-18 Aug. 15 Aug.-6 Sep. 15 Aug.-6 Sep. 

 
0.0732 
0.9748 
12.810 
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0.9936 
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0.1041 
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0.0524 
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0.9410 
19.460 
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0.0440 
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0.1590 
0.7935 
20.369 
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0.1186 

 
0.0534 
0.9799 
05.590 
01.618 
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