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ƵŶǀƨģ��
ůƄ��ƥŻƹŶƄºƠƧ�ƪºƯŚƧ�šřź�ŢºƠƷ���ƶºƐƤƳ��ƽř�Coccinella septempunctata L.���ƶŤºƃ�ƹ�ƽ�żǀƫŚºū���Aphis gossypii 

Glover�ŢƃŹ�ƝřźƏř�ŹŚǀų�ƕŹřżƯ�Żř� Ɩưū�Ŷƃ�ƽŹƹōŶƳ�ƽŚƯŵ�Źŵ�ŶƃŹ�ƦƣŚţř�Źŵ�ƹ�CÏ  ÏÓƹ�ƵŹƹŵ��ƽ�ƽŹƺºƳ��Õ��æÓ��ŢƗŚºſ�
�ƾƨƿŹŚţ��ƾƿŚƴƃƹŹ���ƾŞƀƳ�ŢŝƺƏŹ�ƹÒ  ÓÒ�Ŷƃ�Ƶŵřŵ�ƁŹƹźě�ŶƳ��ƵŵŢƠū�ƩŚů�Źŵ�ƥŻƹŶƄƠƧ�ŢƠū���ƶƧ�ƽźǀĭÑÕ�Żř�ŢƗŚſ�

��ŵƺŝ�ƶŤƃŸĭ�ƱŚƃŹƺƸƓ��ŝ�ƶ�ū�ŹƺƏŶ�ŵŚƘŝř�ƶŝ�ƝŚƠƃ�ƾƨǀŤſǈě�ƝƹźƓ�ƶŝ�ƶƳŚĭřÎÏ���ÎÍ���ÕƾŤƳŚſ����Ʊō�ƁƺºěŹŵ�ƶºƧ�źŤƯ��ŚºƷ�ƽřŹřŵ�
�ŵƺŝ�řżƳŚĭŹř�ƽŹƺţ��Ƶŵřŵ�ƩŚƤŤƳřƃ�ŶŶƳ��ƵĦƿƹ�ƾĭŶƳŻ�ƩƹŶū��ƶƳřŻƹŹ�ƽŹƹŹŚŝ�ŪƿŚŤƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƽ�ƪǀƨƄţ�ƽŹƹŹŚŝ�Ŷƃ����ºţřŷ�űźºƳ�ƾ
���ŢǀƘưū�ƂƿřżƟř(rm)�ƹ������ƪºŨƯ�Ŷǀƫƺţ�ƆƫŚų�űźƳ��(R0)��ƶºŝ�����ŜºǀţźţÎÒÖ�Íƹ��ÖÎÓ�ÐÔÐ�ŵƺºŝ�����ƵŹƹŵ�ƩƺºƏ�ƲǀĮƳŚºǀƯ�ƽ�ƪƀºƳ��(T)�

ƥŻƹŶƄƠƧ�ŢƠƷ���ƶƐƤƳ��ƽř��ÏÒ�ÐÔ�ŹŻƹ������ƹŵ�ƽřźŝ�ƭŻǇ�ƱŚƯŻ�šŶƯ�ƹ��źºŝřźŝ����ŢºǀƘưū�ƱŶºƃ�(DT)���ÐÒ�Ñ�Ź�ŵƺºŝ�Żƹ����ŢºǀƘưū��Ʋºƿř
ƥŻƹŶƄƠƧ�Źŵ�ƶŤƠƷ�Ʀƿ�šŶƯ�(rw )��ÑÒ�Ð�źŝřźŝ�ƃŶ���ƲǀǀƘţ�ƽřźŝrm�ƹ�R0�ƶŤƃ�ƽ��żǀƫŚū��ƶƧŝƶ���ŜºǀţźţÑÔÎ�Í��ƹÏÒÓ�ÑÖ��ŵƺºŝ��

�ŵřŶƘţÏÍƶŤƃ��ƽƵŵŚƯ��ƽ�ŵŚƘŝř�ƶŝ�ƾĭźŝ�žƠƣ�Ʀƿ�Źŵ�ŹŚǀų�īźŝ�ƽƹŹ�řŻźƨŝ�ÓÍ���ÎÍƾƬǀƯ��ŶƳŶƃ�Ƶŵřŵ�ƁŹƹźě�źŤƯ���ƩƺƏ�ƲǀĮƳŚǀƯ
ƪƀƳ�źƷ�šŶƯ�ƶŤƃ��ÏÔ�Õźŝřźŝƹŵ�ƽřźŝ�ƭŻǇ�ƱŚƯŻ�šŶƯ�ƹ�ŻƹŹ��ŢǀƘưū�ƱŶƃ��ÑÔ�ÎſŚŰƯ�ŻƹŹŶƃ�ƶŞ��ŢǀƘưūŹŵ�ƶŤƃ���Ʀƿ�šŶƯ

ƶŤƠƷ�ÍÐ�ÏÔ��ƂƿřżƟř�źŝřźŝŢƟŚƿ��ƪƯŚƧ�šřźƄů�źưƗ�ƩƺƏ�ƲǀĮƳŚǀƯ�ÍÖ�Î ± Õ�ÎÐ�Ŷǀƫƺţ�ũŚŤƳ�ŵřŶƘţ�ƲǀĮƳŚǀƯ��ŻƹŹ�ƵŵŚƯ�źƷ�Źŵ�ƵŶƃ�
ÐÏ�Ï ± ÍÒ�ÑÖƹ��ŻƹŹ�źƷ�Źŵ�ƵŵŚƯ�źƷ�Źŵ�ƵŵŚƯ�ũŚŤƳ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�(mx)��ÒÖ�Í ± ÏÏ�Ðŵƺŝ����

�ƽŶººǀƬƧ�ƱŚºĭĥřƹ��ƵĦººƿƹ�ƾĭŶººƳŻ�ƩƹŶºū��ƽ�����ŢºǀƘưū�ƂƿřżººƟř�ƾºţřŷ�űźººƳ��ƽŹƹŹŚºŝ(rm)��ƪººŨƯ�Ŷººǀƫƺţ�ƆƫŚºų�űźººƳ��(R0)�� �
Coccinella septempunctata��Aphis gossypiiƱřźƿř����

Abstract 
Adult individuals of the ladybird, Coccinella septempunctata L., and also the melon aphid, Aphis 

gossypii Glover, were collected from cucumber fields in Rasht area, north of Iran. They were reared in a 
growth chamber at 26  2˚C, R.H. of 65  5% and a photoperiod of 16L: 8D. Ten mated pairs of two-day-

                                                
ŢƟŚƿŹŵ��ç�æ�æèíìƁźƿŸě����æ�ç�æèíí���
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Ï                                     �ƾƷŚƃǈƯƱřŹŚƨưƷ�ƹ���ƶƀƿŚƤƯ�ƥŻƹŶƄƠƧ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƽ�������

old predators were separately transferred in to a plastic container (8 × 10 × 12 cm) that were covered with 
an organdy net. A demographic life table was constructed based on the daily fertility results. The intrinsic 
rate of increase (rm) and also the net reproductive rate (R0) of C. septempunctata were 0.159 and 373.916, 
respectively. The mean generation time (T) of ladybird was 37.25 days and the population was doubled 
(DT) in 4.35 days. The population of C. septempunctata was able to multiply 3.45 times per week (rw). In 
order to determine rm and R0 of the melon aphid, twenty wingless adults were put separately into a leaf 
cage (10�×�60 mm) on cucumber leaves. The R0 and rm values of the aphid were 49.256 and 0.471, 
respectively. The T was 8.27 days and the population of the aphid was doubled within 1.47 days. Female 
aphids were able to multiply 27.03 times per week. Adult longevity was 13.8 ± 1.09 days and mean 
number of offspring produced per female was 49.05 ± 2.32 and mean number of females per female per 
day (mx) was 3.22 ± 0.59. 
Key words: demography life table, intrinsic rate of increase (rm), net reproductive rate (R0), Coccinella 
septempunctata, Aphis gossypii, Iran  

��
ƶƯŶƤƯ��

ƶŤƃ�ƽżǀƫŚū���Aphis gossypii Glover��ƶƳƺĭ�Ʀƿ�ƽƶưƷ���ƹ�ƽŻŚūƶưƷ�Źřƺųżǀģ��Źŵ�ƶºƧ�Ţſř�
�źǀƀƯźĭ�ƢƏŚƴƯ�ƽ�ƶưǀƳ��źǀƀƯźĭƽ���ƴƧřźě�ƩŶŤƘƯ�ƹ��Ţſř�ƵŶ����ƲƿřƶŤƃ������Żř��ƮǀƤŤƀƯ�šŹŚƀų�źŝ�ƵƹǈƗ

źƏ�ŝ�ƮǀƤŤƀƯźǀƛ�Ƣƿ�ƶƶƬǀſƹ�ƽŽƹźƿƹ�ƩŚƤŤƳř�Śƿ�ƦƬƀƗ�Ůƃźţ�������ŵŚºŬƿř�šŹŚƀºų�żºǀƳ�ƾƷŚºǀĭ�ƽŚƷ
ƾƯ�ŶƴƧ��ƶŤƃ��ƽ���żǀƫŚū�����ŵƹŶů�ƩŚƤŤƳř�ƪƯŚƗÓÍ������ƶºƴƯřŵ�ƽƹŹ�ƾƷŚºǀĭ�Žƹźƿƹ���ƽ������ƱŚºƷŚǀĭ�Żř�ƾƘǀºſƹ�

Ţſř�(Kresting et al., 1999)��ƶŤƃ�Ʋƿř�ŢǀƘưū�ƶƳŚŴƬĭ�ŹŚǀų�ƽƹŹ�ƶƴƯřŵ�Źŵ�Ŝǀţźţ�ƶŝ�ƽř�ƽ�ƾƿŚƯŵ�
ÎÖ���ÏÒ���ƹ�ÏÓ�ƶūŹŵ��ƽ�ƾŤƳŚſ��ŵřźĭ�����ƾƯ�ƶŤƠƷ�Ʀƿ�ƾƏ�Źŵ���ŶƳřƺţÑ�Ò���Õ�Õ���ƹ�Ò�Óźŝřźŝ��ŶŝŚƿ�ƂƿřżƟř�

(Vansteenis & El-Khawass, 1995)���ŚƯŵ�šřźŧř�ƽƹŹ�ŢƀºƿŻ��ƾºſŚƴƃ�A. gossypii��Źŵ�ƶºŞƴě�ƽƹŹ�
�ŚƨƿźƯō(Akey & Butler, 1989)źƈƯ�ƹ��(Attia & El-Hamaky, 1987)��ƱŚŝżǀƯ�ƹ�ŹŚǀų�ŶƴƳŚƯ�źĮƿŵ�ƽŚƷ�
�ƶºƳŚŴƬĭ�ƽř�(Vansteenis & El-Khawass, 1995)��ƹŶºƧ��(Aldyhim & Khalil, 1993)��ƩŚºƤţźě�ƹ�

(Komazaki, 1982)Ţſř�ƵŶƃ�ƾſŹźŝ����
��źƔƳ��ƶŤƃ�ŢǀƘưū�Ɩƿźſ�ƂƿřżƟř�ƶŝ�ƽƵźƄů�ƕřƺƳř�ƶŝ�Ʊō�ŢƯƹŚƤƯ�ƹ�żǀƫŚū��ƂƧ�ŚƷ�Żř�ƵŵŚƠŤſř��

ƁƹŹ�ƩźŤƴƧ����ŝ�ƽŹƹźƋ�ƶŤƃ�Ʋƿř�ƶǀƬƗ�Ʀƿĥƺƫƺǀŝ��ƶƾƯ�źƔƳ��ŶſŹŵƺų�ƶƧ�ŶƴƯŻŚǀƳƂƴǀŝ���ƾºƤǀưƗ��Źŵ
ŵŹƺƯ�ŢƀƿŻ�ƾſŚƴƃ�ƶŤƃ�ŢǀƘưū�ƂƿřżƟř�ƪǀƀƳŚŤě�ƹ���Ţºſř(Vansteenis & El-Khawass, 1995)��

����ƶŤƃ�ƾƘǀŞƏ�ƱŚƴưƃŵ�Ʋǀŝ�Źŵ���ŚƷ�ƠƧƥŻƹŶƄ�����ƮƸƯ�Żř�ƾƨƿ�ŚƷ�����ƮŤƀºǀſƺƧř�Źŵ�ŶºǀƠƯ�ƪƯřƺƗ�Ʋƿźţ��ºƷƽŚ�
���řŹ�ƾưƸƯ�ŹŚǀƀŝ�ƂƤƳ�ƶƧ�ŶƴŤƀƷ�ƾƗřŹŻżǀƳ�����ºƘǀŞƏ�ƩźºŤƴƧ�ƹ�ƩŵŚºƘţ�ŢºƫŚů�ŵŚŬƿř�Źŵƾ�ƪǀƀºě�����ŚºƷ

ŶǀƠſ�ƦƫŚŝ�ŚƷ�ƥźŬƳŻ�����ƶƴƧ��ŚƷ����ƶƳřƹźě�ƮŴţ��ŚƷ������ƵŶƸƗ�ƶŝ�ƞƬŤŴƯ�šřźƄů�ƹŹǇ�ƹ�ŚƷŶƳŹřŵ����ŢºƿŚưů
�ŢǀƘưū�Żř���ƥŻƹŶƄƠƧ�ƾƯƺŝ�ƽŚƷ���ŵŹřƹ��ŚƷ����ŚƷŹ�ƹ�ƁŹƹźě��ƽŻŚſ��Ʊō�ƽŻŚſ���ŵƺūƹ�ƶƧ�ƾƤƏŚƴƯ�Źŵ�ŚƷ
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏî���æ���ÎÐÕí�������������������������������������������������������������������������Ð 

ŶƳŹřŶƳ��ƾƯ��������������ţ�ƹ�ƾƿŚǀưǀƃ�ƭƺưſ�Żř�ƵŵŚƠŤſř�ƂƷŚƧ�Źŵ�ƾưƸƯ�ŹŚǀƀŝ�ƂƤƳ�ŶƳřƺţŐ����ƩźºŤƴƧ�ƝřŶƷř�ƲǀƯ
ŵ�ƾƤǀƠƬţ�ŶƃŚŝ�ƶŤƃř(Esmaili, 1997)����

ŢƠƷ�ƥŻƹŶƄƠƧ�ƶƐƤƳ�ƽř��Coccinella septempunctata L.�ŹƺƄƧ�ƍŚƤƳ�źŨƧř�Źŵ��ľǇŚºưŤůř�ƹ���
��Ʊřźƿř�ƍŚƤƳ�ƭŚưţ�ŹŵƟ�ŵŹřŵ�ŢǀƫŚƘ(Sadeghi, 1992; Peravi Cheshnasar, 1998)���ƪǀƀƳŚŤě�Żř�ƾƷŚĭō

��ƶƘƫŚƐƯ�ƽřźŝ�ŢǀƘưū�ŶƃŹ�ƽƶƿŚě�ƹ�ŢǀƘưū�ƮƀǀƯŚƴƿŵ��Ʀƿ�ƽżƿŹźŝ���ƽŹƹźºƋ�šŚƟō�ŢƿźƿŶƯ�ƶƯŚƳ
Ţſř�������ƶǀƸţ�Śŝ�ŢǀƘưū�ŶƃŹ�űźƳ�ƲǀǀƘţ�ƽƾƯ�ƽŹƹŹŚŝ�ƵĦƿƹ�ƾĭŶƳŻ�ƩƹŶū�����ŵźºǀĭ�šŹƺºƇ�ŶºƳřƺţ��
Ʊƺģ����ƪŨƯ�Ŷǀƫƺţ�ŽŚſř�źŝ��������Ţſř�ŹřƺŤſř�ŢǀƘưū�źǀƯ�ƹ�īźƯ�ƹ������ƵĦºƿƹ�ƾĭŶƳŻ�ƩƹŶū�ƽ��ƽŹƹŹŚºŝ�

�ƶƘƫŚƐƯ�ƽřźŝ��ƽ�����šřŵƺūƺƯ�ŢǀƘưū�ƮƀǀƯŚƴƿŵ�ŝ��ƶƵĦƿƹ��������ƶºƬůźƯ�Ʀºƿ�řźƿŻ�Ţſř�ŜſŚƴƯ�ƱŚƿŚěŶƴŝ��ƽ�
����������ŢºǀƘưū�ŶºƃŹ�ƪǀƀºƳŚŤě�Śŝ�ƎŞţźƯ�ƽŚƷźŤƯřŹŚě�ƲǀǀƘţ�ƽřźŝ�Ǝſřƹ�Ţºſř����ƽŚºƷźŤƯřŹŚě�Ʊō�ƶºŝ�ƶºƧ�

ƾƯ�ƶŤƠĭ�żǀƳ�ƾƟřźĭƺƯŵ��ŵƺƃ(Aline & Campanhola, 2000)����ƾºţřŷ�űźƳ�ƹ�ƆƫŚų�ƪŨƯ�Ŷǀƫƺţ�űźƳ
��ŻŹř�Źŵ�ƮƸƯ�ƆųŚƃ�ƹŵ�ŢǀƘưū�ƂƿřżƟřƵŶƃ�ƾƟźƘƯ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƾŝŚƿ�řŶƳ��ƲǀƤƤŰƯ�Żř�ƽŹŚǀƀŝ�

�ĥƺƫƺǀŝ�ƩźŤƴƧ���ƵŶǀƤƗ�Ʋƿř�źŝ�Ʀƿ����������Śŝ�ƶƧ�ŶƳźŧƺƯ�ƾƳŚƯŻ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƶƧ�ŶƳřŵ������źƿŚºſ�ƲŤƟźºĭ�źºƔƳ�Ź�
ƾººĭĦƿƹ��Ʊō�ŢººǀƘưū�ƂƿřżººƟř�ƾººţřŷ�űźººƳ��ŚººƷ���ŶººƃŚŝ�ŢººƟō�Żř�źŤƄººǀŝ�Śººƿ�źººŝřźŝ�ƪƣřŶººů�ŚººƷ� �

(Birch, 1948; Jackson et al., 1974; Rakhshani, 2001; Zohdi, 2001)���
ŝ���ƲŤƟźĭ�źƔƳ�Źŵ�ŚƽŚŤſřŹ�Źŵ��ơƺƟ�ŵŹřƺƯ��ƵŵŚƠŤſř�ƽ�ƥŻƹŶƄƠƧ�Żř�ƶƴǀƸŝ��ŢºƠƷ��ƶºƐƤƳ�ƽř��ƶºƧ��

��ƭżƬŤƀƯ�ƾĭĦƿƹ�ŢųŚƴƃ����Ţſř�Ʊō�ƾŤƀƿŻ�ƽŚƷ�ţ�Śŝ�ƾĭŶƳŻ�ƩƹŶū�ƽŚƷźŤƯřŹŚě�Ő���ƾºţřŷ�űźºƳ�źŝ�ŶǀƧ
������ƥŻƹŶƄƠƧ�ƾƟřźĭƺƯŵ�ƹ�ŢǀƘưū�ƂƿřżƟřŢƠƷ�ƶƐƤƳ��ƽř��ƶŤƃ�ƹ��ƽżǀƫŚū��Źŵ����ƾƷŚĮƄºƿŚƯŻō�Ǝƿřźºƃ
������ƹ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�Śţ�Ŷƃ�ƶƘƫŚƐƯ�ŹŚƧō��ƾƿ��Ʋƿř���ƶūƺţ�Śŝ�ƥŻƹŶƄƠƧ�ƽŶƃŹ�ƽŚƷźŤƯřŹŚě�ƶŝ

ƶŤƃ�ŢǀƘưū�ƽżǀƫŚū��ŶƳƺƃ�ƶƀƿŚƤƯ�ƮƷ�Śŝ���
��
ƹ�ŵřƺƯ�ƁƹŹ�ŚƷ 

�ƾưƧ�ƪǀƬŰţ�ƹ�ƶƿżŬţƥŻƹŶƄƠƧ�ŢǀƘưū�ŢƠƷ�ƶƐƤƳ�ƽř���
����������ƥŻƹŶƄºƠƧ�ŢºǀƘưū�ƾºưƧ�ƪºǀƬŰţ�ƹ�ƶƿżŬţ�ƽřźŝ��ŢºƠƷ��ƶºƐƤƳ��ƽř�����ƥŻƹŶƄºƠƧ�ƽŵřŶºƘţ�

ƱŚŤƀƯŻ��ƾƳřŹŸĭ������ŢºƠū�ƹ�ƶºƿŸƜţ�ƩŚºů�Źŵ�ŢºƃŹ�ƝřźºƏř�ŹŚǀų�ƕŹřżƯ�Źŵ�ƶƧ�ƵŵźƧ���ŶºƳŵƺŝ�ƽźºǀĭ��
Ɩưū���Ŷƃ�ƽŹƹō���ƥŻƹŶƄƠƧ�Ʋƿř��������ƮǀƀƤţ�Ƶƹźĭ�ƹŵ�ƶŝ�ŚƷ��ƵŶƃ�����ƽŚºƯŵ�Śºŝ�ƁŹƹźě�ơŚţř�ƶŝ�ƹÏ�t�ÏÓ�
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Ñ                                     �ƾƷŚƃǈƯƱřŹŚƨưƷ�ƹ���ƶƀƿŚƤƯ�ƥŻƹŶƄƠƧ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƽ�������

ƶūŹŵ��ƽ�ƾŤƳŚſ���ŢŝƺƏŹ��ŵřźĭ�ƾŞƀƳ��Ò�t�ÓÒƵŹƹŵ�ƹ�ŶƇŹŵ��ƽ�ƾƿŚƴƃƹŹ�ÎÓ��ƾƨƿŹŚºţ�ƹ�Õ��ŢƗŚºſ�
�ŶƴŤƟŚƿ�ƩŚƤŤƳř���ƶƿŸƜţ�ƽřźŝ�ƽ�ƚƫŚŝ�šřźƄů��ģ��ƂƿŚºƯŻō�Źŵ�ƶºģ�ƹ�ƾƴƬƧ�Źŵ�ƶ����ƶºƳřŻƹŹ�ÐÍÍ�ÏÒÍ�

ƶŤƃ��ƽ��ƹ�żǀƫŚū���ƶƿŸƜţ�ƽřźŝ���ƽ����ƽƹŹǇ�ƪůřźƯ����ƶƬůźƯ�ƶŝ�ƶŤƀŝ�ƽƽƹŹǇ���żǀƳ���ƾƟŚºƧ�ŵřŶƘţ���Ʋºƿř�Żř
ƶŤƃ���Ʊō�ŹŚǀŤųř�Źŵ���Ƶŵřŵ�Źřźƣ�ŚƷ��ƾƯ��Ŷƃ���������Ŷƃ�ƵŵŚƠŤſř�ƁŹƹźě�ƾƴƬƧ�ƱřƺƴƗ�ƶŝ�Ʃƹř�Ƶƹźĭ�ŻřƶƧ��žºě�

�ƮŴţ�Żř���ƮŴţ�ƱŚǀƯ�Żř��ƽŹřŸĭ���ƵŶƃ�ƶŤƃřŸĭ�ƽŚƷÎÏÍƮƷ�ƮŴţ�ŵŶƗ��ŝ�Ʋſ�ƶ�ƹ�śŚŴŤƳř�ƾƟŵŚƈţ�ŹƺƏ
ŝ��ƶ�źƠƳř�šŹƺƇ��ƽŵřƪųřŵ�����źƐƣ�ƶŝ�ƽźŤě�Ó�ƾŤƳŚſ�����ŶƳŶƃ�ƪƤŤƴƯ�źŤƯ��ƽźŤě���������ŶºƿŵŻŚŝ�ŵŹƺºƯ�ƶºƳřŻƹŹ�ŚƷ

�ƶŤƟźĭ�Źřźƣ�ƹ�ƽŶƃŹ�ƪůřźƯ�Żř�Ʀƿ�źƷ�ŶƬū�ƊƿƺƘţ�ƪƯŚƃ�ƚƫŚŝŚƳ�ƪůřźƯ�ƶŝ�ƍƺŝźƯ�ƽŚƷźŤƯřŹŚě�ƹ
��żǀƳ���������Ŷƿŵźĭ�ŢŞŧ�ƶƏƺŝźƯ�ƩƹřŶū�Źŵ�ƹ�ƲǀǀƘţ��źǀƯ�ƹ�īźƯ������ƥŻƹŶƄºƠƧ�ŢƠū�Ƶŵ�ƪƯŚƃ�ƭƹŵ�Ƶƹźĭ

ŝ�ŢƠū�źƷ�ƶƧ�ŵƺŝ�ƶū�ŹƺƏƶƳřƺŤſř�ƝƹźƓ�ƶŝ�ƶƳŚĭřŶ��ƝŚƠƃ�ƽř�ƦǀŤſǈě�žƴū�Żř���źƐƣ�ƶŝÐÍ�ƹ�
�ƕŚƠţŹřÕƾŤƳŚſ���ƪƤŤƴƯ�źŤƯŶƃŶƳ��ƶŤƃřŸĭ�ƮŴţ�ŵřŶƘţ�ƹ�ŶƿŵŻŚŝ�ƶƳřŻƹŹ�ƝƹźƓ�Ʋƿř��ƵŶƃ��ƹ��żǀƳīźƯ�

ƹźǀƯ��Ŷƿŵźĭ�ŢŞŧ���Ƶŵřŵ�Żř�������ƁƹŹ�ƶºŝ�ƾƟřźĭƺºƯŵ�ƪºǀƬŰţ�ƽřźºŝ�ƂƿŚºƯŻō�ƹŵ�ƽŚºƷ�Carey (1993)�
Ŷƃ�ƵŵŚƠŤſř���

��
Ŭţ�ƪǀƬŰţ�ƹ�ƶƿżƶŤƃ�ŢǀƘưū�ƾưƧ�ƽżǀƫŚū���

��ŵřŶƘţÏÒ������Ŷºƃ�Ƶŵřŵ�ƩŚºƤŤƳř�ơƺƟ�Ǝƿřźƃ�Śŝ�ƁŹƹźě�ơŚţř�ƶŝ�ŹŚǀų�ƱřŶƬĭ�ŵŶƗ���ƱřŶºƬĭ����Źŵ�ŚºƷ
ƶƳŚŴƬĭ������ƾƘǀŞƏ�ŹƺƳ�Ǝƿřźƃ�Śŝ�ƽř���ŶǀƃŹƺų�ŹƺƳ�����ƽŚƯŵ�ƎſƺŤƯ�ƹ�Ò�ÏÑ��ƶƴƯřŵ�ƽ�ÐÔ�ÎÕ�ƶºūŹŵ��ƽ�
ƾŤƳŚſ��ŵřźĭ���ŤƟŚƿ�ƁŹƹźě�ŶƳŵƺŝ�ƶ����ŵřŶƘţÒÍ��ƶŤƃ�ŵŶƗ���ƽ��ƾŝ�ƚƫŚŝ����řŻźƨŝ�ƩŚŝŝ�ƶƺƏ�ƶƳŚĭřŶū�Ź��ƪºųřŵ
žƠƣ�ƽŚƷ�ƾĭźŝ���īźŝ�ƽƹŹ�������ƶƧ�ŹŚǀų�ƵŚǀĭ�ƾƳŚǀƯ�ƽŚƷÓÍ�ÒÍ�ƾŤƳŚſ�����������ƱřŶºƬĭ�ƥŚºų�ŮƐºſ�Żř�źºŤƯ

�������šŶƯ�ƶŝ�ƹ�ŹƺƈŰƯ��ŶƴŤƃřŵ�ƶƬƇŚƟÏÑ���ŶƳŶƃ�ƽŹřŶƸĮƳ�ŢƗŚſ���žƠƣ�ƽŚƷ��ƾºĭźŝ����Żř�ƪƨƄºŤƯ��ƹŵ
�����ŵŚƘŝř�ƶŝ�ƽźŤě�ƝźƓÓÍ���ÎÍ�ƾƬǀƯ�����źŤƯ��ŵƺŝ�ƮƷ�ƶŝ�Ƶźǀĭ�Śŝ�ƶƧ�ƵŶºƃ�ƪƇƹ���Żř�ƽźǀĭƺºƬū�ƽřźºŝ�ƹ�

ƾưųŻ�ƃ�īźŝ�ƱŶ���ƶŞƫ�ƶŝ����ƽŚƷ��Ʋƿř���Ŷƃ�ƵŶƳŚŞƀģ�ŪƴƠſř�ƝƹźƓ�ŵƺŝ�Ƶ��ƱŚƯŻ�ŢƃŸĭ�Żř�žě�ơƺºƟ���
ƶŤƃ��ƵŹƺě�Śţ�Ŷƃ�Ƶŵřŵ�ƵŻŚūř�ƹ�ƵŶƃ�ƝŸů�ƚƫŚŝ�ƽŚƷ�Ŷǀƫƺţ�ƽŚƷ�ƶŤƃ�ƶŝ�ƵŶƃ���ŶƳƺºƃ�ƪƿŶºŞţ�ƚƫŚŝ�ƽŚƷ��

���ƶŤƃ�ŹƺƸƓ�Żř�žě�������ƚƫŚºŝ�ƽŚºƷÏÍ��ƶŤºƃ��ƽ�����Żř�źºŤưƧ�ƶºƧ�řŻźºƨŝ�ƚƫŚºŝ�ÏÑ��Ʊō�ƙƺºƬŝ�Żř�ŢƗŚºſ����ŚºƷ
ƾƯ��ŢƃŸĭ����śŚŴŤƳř��ƹƷ���ƭřŶƧ�źƶŝ�����������ŶƳŶºƃ�ŹƺƈŰƯ�ƾĭźŝ�žƠƣ�Ǝſƺţ�īźŝ�Ʀƿ�ƽƹŹ�řżŬƯ�ŹƺƏ��

�Ŷǀƫƺţ�ũŚŤƳ����ƶŤƃ�źƷ�Ǝſƺţ�ƵŶƃ�ŝ���ƶ���ƶƳřŻƹŹ�ŹƺƏ�ŢŞŧƿŵźĭŶ���ƽřźŝƽźǀĭƺƬūƁŹŚưƃ�Źŵ�ƵŚŞŤƃř�Żř���
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ƵŹƺě������ŻƹŹ�źƷ�Źŵ�ƵŶƃŶǀƫƺţ�ƽŚƷ�������ƾƯ�ƝŸů�ƾĭźŝ�žƠƣ�ƪųřŵ�Żř��ŶƳŶƃ���ƵŹƺě�ƁŹŚưƃ������ƱŚºƯŻ�Śţ�ŚƷ
ƶŤƃ�Ʋƿźųō�īźƯ�ƽŢƟŚƿ�ƶƯřŵř�ŹŵŚƯ�ƹ��Ŷƃ�ŢŞŧ�ƶƏƺŝźƯ�ƩƹřŶū�Źŵ�ŪƿŚŤƳ���

��
ƶŞſŚŰƯ��ƽŚěŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹ��

Ƶŵřŵ�������Ʋſ�ŽŚſř�źŝ�ŚƷ(x)��ŚƤŝ�ƽ�ƱŚǀƯ����ƵŹƹŵ(lx)�ƹ���ƵŵŚƯ�ŵřŶƘţ�����Ʀºƿ�ƪºŨƯ�Ŷǀƫƺţ�Żř�ƪƇŚů�ƽŚƷ
���Źŵ�ƵŵŚƯƲſ�x�(mx)�ƮǀƔƴţ���ƹ����ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě��ƃ�ƹ�ƥŻƹŶƄƠƧŤ��ƶ����šŚƗǈƏř�Żř�ƵŵŚƠŤſř�Śŝ
ƩƺƯźƟ�ƹ�ƽŚƷ�Carey (1993)��ƹBirch (1948)źƿŻ�ŭźƃ�ƶŝ�Ŷƿŵźĭ�ƶŞſŚŰƯ����
��

źƳŢǀƘưū�ƂƿřżƟř�ƾţřŷ�ű� (rm)��ƩƺƯźƟ�æ��1 xx

w

o

xr mle m

��

��ƩƺƯźƟ�ç��
T

Rln
r 0
m 

��

źƳ�ŢǀƘưū�ƂƿřżƟř�ƾƷŚƴŤƯ�ű(ë)���ƩƺƯźƟÐ��mre 

Ƴ�űź�ƆƫŚų�ƪŨƯ�Ŷǀƫƺţ(R0)���ƩƺƯźƟÑ��
w

0
xx0 mlR

��

ŤƯƳ�Ʀƿ�ƱŚƯŻ�šŶƯ�Ǝſƺ�ƪƀ(T)��ƩƺƯźƟ��Ò��
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ŶƯŻ�šŚƯƹŵ�Ʊ�źŝřźŝ��ŢǀƘưū�ƱŶƃ(DT)���ƩƺƯźƟÔ��
mr

2ln
DT 

��

ƴģźŝřźŝŶ��ƶŤƠƷ�Ʀƿ�ƾƏ�Źŵ�ŢǀƘưū�ƱŶƃ(rw)���ƩƺƯźƟÕ 7r
w )e(r m 

��
ƬƧƶǀ�ƽƪĪƃ�Ʈǀſźţ�ƹ�šŚŞſŚŰƯ��ƭźƳ�Śŝ�ŚƷ�ƽŚƷŹřżƟř�Excel 2000��ƹMatlab version 6ř���ƭŚºŬƳ

Ŷƃ����
��

ŦŰŝ�ƹ�ŪƿŚŤƳ��
�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ŹŵƥŻƹŶƄƠƧ�ŢƠƷ�ƶƐƤƳ�ƽř��
����ºŝ�ŪƿŚŤƳ�ŽŚſř�źŝƶ�������ƮºŴţ�ƕƺºưŬƯ�ƲǀĮƳŚºǀƯ��ƵŶºƯō�Ţºſŵ�����ƵŶºƃ�ƶŤºƃřŸĭ�ƽŚºƷ�ŚºǀƯ�ƹƳ�ƲǀĮ

ƮŴţ�ƶƳřŻƹŹ�ƽŹřŸĭ�ƽ�ŢƠƷ�ƥŻƹŶƄƠƧ�ƶƐƤƳ�ƽř�ƶºŝ���Ŝºǀţźţ�ÎÑ t ÎÏÓÔ�ƹ�ÐÐ�Î�t�ÏÏ��ŵƺºŝ�ŵŶºƗ���
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Ó                                     �ƾƷŚƃǈƯƱřŹŚƨưƷ�ƹ���ƶƀƿŚƤƯ�ƥŻƹŶƄƠƧ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƽ�������

��ŵŚƯ�ũŚŤƳ�ƲǀĮƳŚǀƯƵ�ŻƹŹ�źƷ�Źŵ�ƵŵŚƯ�źƷ�Źŵ�(mx)��ÑÕ�Í�t�ÖÏ�Òŵƺŝ����ƵŵŚºƯ�ŵřźƟř�Ŷǀƫƺţ�ƲƿźŤƄǀŝ�ƶƧ�
�Ñ�ÎÓ�ŵŶƗ������ŻƹŹ�ŹŵƮŤƀǀŝ�������ƮŴţ�ƱřżǀƯ�ƲƿźŤƄǀŝ�Śŝ�ĬƴƷŚưƷ�ƥŻƹŶƄƠƧ�źưƗ�����ŵƺŝ�ƽŹřŸĭ���ƪĪºƃ
Î�� ��

ƪĪƃ�æ���ƮŴţ�šřźǀǀƜţ��ƶŤƃřŸĭ�ƽŚƷ�����ƵŹƹŵ�ƩƺºƏ�Źŵ�ƵŵŚºƯ�ŵřźºƟř�Ŷºǀƫƺţ�Śŝ�ƵŶƃ�ƽ�ƮºŴţ����Źŵ�ƽŹřŸºĭ
�ħŻƹŶƄƠĩC. septempunctata���

Fig. 1. Changes of egg laid and age specific fertility of C. septempunctata in oviposition 
period. 

��
�Żř�ƵŵŚƠŤººſř�Śºŝ�ƩƺººƯźƟ�Ñ��űźººƳ��ƆƫŚººų�ƪººŨƯ�Ŷººǀƫƺţ(R0)���ÖÎÓ�ÐÔÐººŝ�ƶ��ƶººƧ�ŶººƯō�Ţººſŵ

ƱŚƄƳ�ƵŶƴƷŵ��ƽ�������ƾºƯ�ƪƀƳ�źƷ�Źŵ�ƵŵŚƯ�ƥŻƹŶƄƠƧ�źƷ�ƽřŻř�ƶŝ�ƵŵŚƯ�ũŚŤƳ�ŵřŶƘţ���ŶºƃŚŝ���Śºŝ��Żř�ƵŵŚƠŤºſř�
��ƩƺƯźƟÎ��������ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�ŹřŶƤƯ�(rm)��ÎÒÖ�Í��Ŷºƃ�ƶŞſŚŰƯ��������ƪƀºƳ�źºƷ�šŶºƯ�ƩƺºƏ

ÏÒ�ÐÔ��ƹ�ŻƹŹ������ƹŵ�ƽřźŝ�ƭŻǇ�ƱŚƯŻ�šŶƯ��źºŝřźŝ��ºƃ����ŢºǀƘưū�ƱŶÐÒ�Ñ�����Ŷºƿŵźĭ�ƲǀºǀƘţ�ŻƹŹ�����ƱřżºǀƯ
�ƶŤƠƷ�Ʀƿ�Źŵ�ƵŵŚƯ�ŵřźƟř�ŢǀƘưū�ƂƿřżƟřŻř�ƵŵŚƠŤſř�Śŝ�ƩƺƯźƟ�Õŝ��ƶŶƯō�Ţſŵ��ƩƹŶū�Î����

���ŢŞƀƳ�šřźǀǀƜţ�����ƥŻƹŶƄƠƧ�Źŵ�Ʋſ�Śŝ�ƵŵŚƯ�ũŚŤƳ�Ŷǀƫƺţ�ƹ�ŚƤŝŢƠƷ�ƶƐƤƳ�ƽř�ƪĪƃ�Źŵ�Ï��ƱŚƄºƳ�
��Ţſř�ƵŶƃ�Ƶŵřŵ���Ʈƨƿ�ƹ�Ţƀǀŝ�ŻƹŹ�Źŵ�ũŚŤƳ�Ŷǀƫƺţ�ƱřżǀƯ�ƲƿźŤƄǀŝ�Ñ�ÎÓŵŶƗ������ŹřŶºƤƯ�ƲƿźºŤưƧ�ƹ

Ʊō����ƱřżǀƯ�ƶŝ�ÐÕ�Í���ŻƹŹ�ƶŝ�ƍƺŝźƯ��ÔÕ�ŵƺŝ��źưƗ�ƾƤŝŚƯ�Źŵ�����Ţºſř�źƠºƇ�ũŚŤƳ�Ŷǀƫƺţ����ŶºƳƹŹ�Ʋǀºƴģ�
�ƫƺţ�ƹ�ŚƤŝ�ŢŞƀƳ�Źŵ�ƾţřźǀǀƜţ���������Ţºſř�ƵŶºƃ�ƁŹřżºĭ�żºǀƳ�ƵŶºƃ�ƭŚºŬƳř�šŚºƘƫŚƐƯ�źƿŚºſ�Źŵ�ũŚŤƳ�Ŷǀ

(Chazeau et al., 1991)���
��ŹřŶƤƯrm���ŢƠƷ�ƥŻƹŶƄƠƧ�ƽřźŝ�ƵŶƃ�ƶŞſŚŰƯ��ƶƐƤƳ��ƽř�ÎÒÖ�Í��ľŚŞƿźƤţ�ŹřŶƤƯ�ƶŝŚƄƯ�rm��ƽřźŝ�

ŢǀƘưū����ƽŚƷ��Ʋƿř�����řƺƿō�ƶŝ�ƍƺŝźƯ�ƥŻƹŶƄƠƧ�ÎÔ�Í���ŢſřƶƧƤƯ���ŢºǀƘưū�Śºŝ�Ʊō�ŹřŶ��ƽŚºƷ��Źřƺºƫŵ� �
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�ƩƹŶūÎ.���ƥŻƹŶƄºƠƧ�ŢºǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƶƀƿŚƤƯ�C. septempunctata�ƶŤºƃ�ƹ��ƽ�żǀƫŚºū��� �
A. gossypii���

Table 1. Comparison of the population growth parameters of A. gossypii, and C. 
septempunctata. 

 
Value of variable population growth parameters 

Species 
T (day) R0 rm�� ë DT (day)�� rw 

A. gossypii 8.27 49.256�� 0.471 2.95 1.47 27.3 
C. septempunctata 37.25 373.91 0.159 1.4 4.35 3.045 

��
�Ï�Í���ƶƀƳřźƟ��ÎÖ�Í���ƲƿřźƧƹř�ƹ�ƽƹřŶƫƺƯ��ÎÕ�Í���Ţſř�šƹŚƠŤƯ(Phoofolo & Obrycki, 1995)��

���������ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ�ƶƧ�Ţſř�ƽŹƹźƋ�ƶŤƨƳ�Ʋƿř�źƧŷrm�ƾƤǀƣŵ�źŤƯřŹŚě�Ţſř��ƶƬưū�Żř�ƽŵŚƿŻ�ƪƯřƺƗ�
�ƶºƳƺĭ�ƽ���ƶºƘƫŚƐƯ�ŵŹƺºƯ�ƵźƄºů�(Wyatt & White, 1977; Uygun & Elekciogulu, 1998) �ƕƺºƳ���
�ƱŚºŝżǀƯ(Tanigoshi & McMurtry, 1977; Uygun & Elekciogulu, 1998; Tasai & Wang, 2001; 

Hoddle et al., 2001)��ƾƿŚºǀƟřźƜū�ŌŚƄºƴƯ��(Obrycki et al., 1993; Phoofolo & Obrycki, 1995)��
ƾưǀƬƣř�Ǝƿřźƃ��ŢŝƺƏŹ�ƹ�ŹƺƳ��ŚƯŵ��(Kresting et al., 1999; Infante, 2000)��šřźƄů�źưƗ�ƩƺƏ�

ƾƯ�źǀŧŚţ�Ʊō�ƽƹŹ�Ƶźǀƛ�ƹ�ƪƯŚƧ�ŶƳŹřŸĭ��ƵŶƃ�źƧŷ�šřźŧř�ƲǀǀƘţ�ƽřźŝ��ŹřŶƤƯ�rmƾƯ�ƶŞſŚŰƯ�řŹ��ŶƴƴƧ��
����ŹřŶƤƯ�Źŵ�šƹŚƠţ�Ʋƿř�řŸƫrmƾƯ�řŹ���Ʊřƺţ��ƶºŝ��ŢºǀƟźƓ�Źŵ�šƹŚºƠţ���ºƬŨƯ�Ŷºǀƫƺţ�ƾ�����ƪºŨƯ�Ŷºǀƫƺţ�űźºƳ

ƆƫŚų�ƮŴţ�ƱřżǀƯ����ƵŹƹŵ�ƩƺºƏ��ƽŹřŸĭ�ƽ����ƶºưƘƏ�ƕƺºƳ��ƪƀºƳ�(A. gossypii)���ƁŹƹźºě�ƽŚºƯŵ�ƹ��
ƶƤƐƴƯ�ƽƂƴƧřźě�ƾƿŚǀƟřźƜū���Ʊřźƿř��ƶŞſŚŰƯ�ƁƹŹ�ƹ�ƽ�rmŵřŵ�ŢŞƀƳ�Ƶźǀƛ�ƹ����

�ƪĪƃç��ŚƤŝ�ŢŞƀƳ�šřźǀǀƜţ�(lx)ũŚŤƳ�ŵřŶƘţ�ƹ��ƵŵŚƯ��ħŻƹŶƄƠĩ�Źŵ�Ʋſ�ŚŝC. septempunctata���
Fig. 2. Changes of proportion of surviving (lx) and the number of female production of C. 

septempunctata vs. its age. 
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Õ                                     �ƾƷŚƃǈƯƱřŹŚƨưƷ�ƹ���ƶƀƿŚƤƯ�ƥŻƹŶƄƠƧ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƽ�������

�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ŹŵƶŤƃ�ƽżǀƫŚū� 

ŝ�ŪƿŚŤƳ�ŽŚſř�źŝƶ�ƵŶƯō�Ţſŵ�ƪƯŚƧ�šřźƄů�źưƗ�ƩƺƏ�ƲǀĮƳŚǀƯ�ƶŤƃ��żǀƫŚū�ƽ�ÍÖ�Î�t�Õ�ÎÐ�
��ŻƹŹƹ������źƷ�Źŵ�ƵŵŚƯ�ũŚŤƳ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�ŻƹŹ�źƷ�Źŵ�ƵŵŚƯ�(mx)��ÒÖ�Í�t�ÏÏ�Ðŵƺŝ�����ƱřżºǀƯ�ƲƿźŤƄǀŝ

mx�����ƶŤƃ�źưƗ�ƭƹŵ�ŻƹŹ�Źŵ���ŵƺŝ�ŚƷ���ƵŹƺě�ƱřżǀƯ���ƂƷŚƧ�Ʋſ�ƂƿřżƟř�Śŝ�ƾƿřŻƶŤƟŚƿƹ��ƶŝ�źưƗ�źųřƹř�Źŵ�
��źƠƇŶǀſŹ��ƪĪƃ�Ð����ƩƺƯźƟ�Żř�ƵŵŚƠŤſř�Śŝæ���ŹřŶƤƯ��ƂƿřżºƟř�ƾţřŷ�űźƳÑÔÎ�Í��Śºŝ�ƹ���Żř�ƵŵŚƠŤºſř
��ƩƺƯźƟÒ��ƺƏ�����ƪƀƳ�źƷ�šŶƯ�ƩÏÔ�ÕŹ�Ŷƃ�ƲǀǀƘţ�Żƹ��Śŝ�ƩƺƯźƟ�ƽŚƷ�Ô�ƹ�Õ���ƾºţřŷ�űźƳ�ƲŤƃřŵ�Śŝ�ƹ

���ƾƯ�ƶŤƃ�ŢǀƘưū�ƂƿřżƟř�řƺţ�����ŵƺưƳ�ƲǀǀƘţ�řŹ�ŢǀƘưū�ŶƃŹ�ŢƗźſ�Ʊ������ƭŻǇ�ƱŚºƯŻ�ŽŚºſř�Ʋºƿř�źºŝ�
�ƹŵ�ƽřźŝ�źŝřźŝ����ƶŤƃ�ŢǀƘưū�ƱŶƃŶƴģ�ƹ�źŝřźŝ�����Ŷºƃ�ƶŞºſŚŰƯ�ƶºŤƠƷ�Ʀƿ�šŶƯ�Źŵ�Ʊō�ŢǀƘưū�ƱŶƃ

�ƩƹŶū�Î��� 

�������Śū�ƶŤƃ�Źŵ�ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�ŹřŶƤƯżǀƫ��ƩƹŶū�Î�������ƂƿřżƟř�ƾţřŷ�űźƳ�ƶŝŚƄƯ�ŚŞƿźƤţ�
�ŢǀƘưūÑÏÓ�Í�ƽŚƯŵ�Źŵ�ÏÍƾŤƳŚſ�ƶūŹŵ����ŹŚºǀų�ƽƹŹ�ŵřźĭ(Vansteenis & El-Khawass, 1995)��

ÑÖÓ�Í�ƽŚƯŵ�Źŵ�ÏÒƾŤƳŚſ�ƶūŹŵ���ƽƹŹ�ŵřźĭ�ƹŶºƧ�(Aldyhim & Khalil, 1993)��ÑÐÒ�Í��ƽŚºƯŵ�Źŵ�
ÏÔƾŤƳŚſ�ƶūŹŵ����ŹŚºǀų�ƽƹŹ�ŵřźºĭ� (Attia & El-Hamaky, 1987)��ƹÑÎÐ�Í��ƽŚºƯŵ�Źŵ�ÐÍ��ƶºūŹŵ�

ƾŤƳŚſ��Ţſř�ƶŞƴě�ƽƹŹ�ŵřźĭ(Kresting et al., 1999)���
 
 
 
 
 
 
 
 
 
��

�ƪĪƃè��ŻƹŹ�źƷ�Źŵ�ƵŵŚƯ�źƷ�Źŵ�ƵŵŚƯ�ũŚŤƳ�šřźǀǀƜţ�(mx)�ƹ��ŚƤŝ�ŢŞƀƳ(lx)��Ʋſ�ŚŝƶŤƃ�Źŵ�ƽżǀƫŚū��� �
A. gossypii� 

Fig. 3. Changes of proportion of surviving (lx) and females per female per day (mx) of A. 
gossypii vs. its age.  
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏî���æ���ÎÐÕí�������������������������������������������������������������������������Ö 

ƶƀƿŚƤƯ��ƽ�ƆųŚƃ����ƥŻƹŶƄºƠƧ�ŢǀƘưū�ŶƃŹ�ƽŚƷ�ŢºƠƷ��ƶºƐƤƳ�ƽř���ƆųŚºƃ�Śºŝ����ŶºƃŹ�ƽŚºƷ
ƶŤƃ�ŢǀƘưū�ƽżǀƫŚū����ƩƹŶūÎ��ƾƯ�ƱŚƄƳ�ƶŤƃ�ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�ƶƧ�ŶƷŵ�ƽ�ƾƬǀų�żǀƫŚū�

��ƥŻƹŶƄƠƧ�Żř�źŤƄǀŝ�ŢƠƷ�ƶƐƤƳ�ƽř�Ţſř����������ǀƀºŝ�Ʊō�ƆƫŚºų�ƪºŨƯ�Ŷºǀƫƺţ�űźºƳ�ŶºƴģźƷ�źºŤưƧ�ŹŚŻř��
�ƥŻƹŶƄƠƧƵŵƺŝƵŚţƺƧ�ƪǀƫŵ�ƶŝ�ƾƫƹ��ƵŹƹŵ�ƩƺƏ�Ʊŵƺŝ�ƽƪƀƳ���ŹřŶƤƯ�rmƾƯ�ǇŚŝ�Ʊō��ŶƃŚŝ��ƶŝ�ƩŚůźƷ��
�Ʈǀưƈţ�ƽřźŝ����ƾſŚſř�ƽźǀĭ����Ǝſƺţ�ƶŤƃ�ƩźŤƴƧ�ŵŹƺƯ�Źŵ���ƥŻƹŶƄƠƧ�ŢƠƷ�ƶƐƤƳ�ƽř����ŶƿŚŝ����źºŝ�ƵƹǈºƗ

��������ŢºǀƘưū�ƂƿřżºƟř�ƾţřŷ�űźƳ�����ƶºƿŸƜţ�ƱřżºǀƯ�����ƪºƧ�ƹ�ƶºƳřŻƹŹ��������ƽƹŹǇ�Ʋǀƴºſ�ƹ�ƪºƯŚƧ�šřźƄºů�
ŶƄƠƧ�ƥŻƹ�������Ʋºƿř�Źŵ�żǀƳ�řŹ�ƥŻƹŶƄƠƧ�ƾƘŝŚţ�ƂƴƧřƹ�ŢƿŚƸƳ�Źŵ�ƹ�ƾŝŚǀŤſŵ�ƱŚƯŻ��ƺŬŤƀū�šŹŶƣ�

�������řŹ�ƶŤºƃ�ƶºŝ�ƥŻƹŶƄºƠƧ�ƽŻŚſŚƷŹ�ŢŞƀƳ��ŚƷźŤƯřŹŚě�Ʋƿř�ŜǀƧźţ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ŵźƧ�ŹƺƔƴƯ�ƶƐŝřŹ
�ǀºǀƘţ�ŵƺºưƳ�Ʋ�����ƩŚºŨƯ�ƱřƺºƴƗ�ƶºŝ��ŹŚºƧ�ō�ƾƿ�ƶºƴƧ�ƽ��źĭŹŚƨºƃ�Typhlodromus floridanus Muma�ƹ�

�ƥŻƹŶƄƠƧStethorus picipes CaseyƶƴƧ�ŢǀƘưū�ƮǀƔƴţ�ƽřźŝ��ƽ�Oligonychus punicae (Hirst)�ƶƧ�
ō�ŢƟōƹƹŢſř�ŚǀƳźƠǀƫŚƧ�Źŵ�ƹŵŚƧ�ƶƘƫŚƐƯ�ƹ����Źŵ�ŢºǀƘưū�ƂƿřżºƟř�ƾţřŷ�űźƳ�O. punicae��ÏÏÏ�Í��

Źŵ�T. floridanus��ÎÒÖ�Í�Źŵ�ƹ�S. picipes��ÎÏÎ�Í Ŷƃ�ƶŞſŚŰƯ����ŹřŶºƤƯ�Żř�ƵŵŚƠŤºſř�Śŝ�rm���ƱřżºǀƯ�
�Ǝſƺţ�ƶưƘƏ�ƝźƈƯT. floridanus�ƹ�����ŢŞƀºƳ�Ʀºƿ�ŵƺºūƹ�ƶºƧ�Ŷƃ�Ƶŵřŵ�ƱŚƄƳ�ƾƋŚƿŹ�ƩŶƯ�Ʀƿ�

ƶǀƫƹř��ƽ�ÎÍ������������ŢºǀƘưū�ƮǀºƔƴţ�Źŵ�źĭŹŚƨºƃ�Ʀºƿ�ƶºŝ�ƶưƘƏ��punicae��O���Źŵ�ÎÐ�����Ţºſř�ƾƟŚºƧ�ŻƹŹ��
(Tanigoshi & McMurtry, 1977)��ƲǀººƴĤưƷ��ƾººſŹźŝ�Źŵ���ƥŻƹŶƄººƠƧ�ƾŤƀººƿŻ�ƽŚººƷźŤƯřŹŚě

Menochilus sexmaculatus (Fabricius)�ƽƹŹ�ƪǀƀººě�Paurocephala psylloptera Crawford��Źŵ
ƽŚƯŵ�ÏÓ�ƶūŹŵ��ƽ�ƾŤƳŚſ���Ƴ��ŵřźĭ����ŢºǀƘưū�ƂƿřżºƟř�ƾºţřŷ�űź�ÎÓÒ�Í���űźºƳ���ƆƫŚºų��ƪºŨƯ�Ŷºǀƫƺţ�
ÖÏ�ÎÑÐ������ƪƀƳ�ƩƺƏ�ƲǀĮƳŚǀƯ�ƹ�ÍÔ�ÐÍ���ŻƹŹ�Ŷƃ�ƶŞſŚŰƯ����ºŝ�źƿŵŚºƤƯ�Żř�ƵŵŚƠŤſř�Śŝƶ����ƹ�ƵŶºƯō�Ţºſŵ

ƂƿŚƯŻō�ƽŚƷ�ƶƳŚŴƬĭ������ŚƷŹ�ŢŞƀƳ�ƲƿźŤƸŝ�ƽř������ƪǀƀºě�ƩźŤƴƧ�ƽřźŝ�ƥŻƹŶƄƠƧ�ƽŻŚſÏÍÍ��Î���ƪǀƀºě��
ƥŻƹŶƄƠƧ�ŶƯō�ŢſŶŝ��(Hsieh et al., 1985)����

��
ŽŚĜſ�ƽŹřżĭ��

�ƾƬƗ�źŤƧŵ�ƹ�ƾƣŵŚƇ�ƮǀƷřźŝř�Ŷǀſ�źŤƧŵ�ƱŚƿŚƣō�Żř��ƾŞƫŚƏ�źƜƇřŝ�ƶƾƿŚưƴƷřŹ�źƏŚų�ŹŚǀŤųř�Źŵ�ƹ�
ƱŚƿŚě�Ʊŵřŵ�Źřźƣ�ƶƯŚƳ��ƹ�ŚƷ�żǀƳƾūŹŚų�ƲǀƤƤŰƯ�Żř�ŝ�ƶ��źŤƧŵ�ƵĦƿƹJ. Obrycki��źºŤƧŵ��řƺºƿō�ƵŚĮƄƳřŵ�Żř�� �
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