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ƵŶǀĪģ��
ƾĭĦƿƹ�ƾŤƀƿŻ�ƽŚƷ��źĭŹŚĪƃ�ƲſAndrallus spinidens (F.)�ƶƳřƹźě�ƭŹŚƸģ�Ʋſ�ƹŹǇ�ƽƹŹ�ƽ�īźŝ�ŹŶƴƜģ�ƽźƈƯ�Źřƺų��

Spodoptera littoralis (Bois.)���ƽŚƯŵ�Źŵæ�t�ÏÒ�ƶūŹŵ�ƽ��ƾŞƀƳ�ŢŝƺƏŹ��ŽƺǀƀƬſÒ�t�Óå��ƾƿŚƴƃƹŹ�ƩƺƏ�ƹ�ŶƇŹŵæÓ��ƹ
�ƾĪƿŹŚţí�Ŷƃ�ƲǀǀƘţ�ŢƗŚſ��Ƶŵřŵ�ƶŝ�ƽŚƷ��źŝ�ƵŶƯō�Ţſŵ�žƴū�ƹŵ�ƾĭŶƳŻ�ƩƹŶū�ŽŚſř�ƵŵŚƯ�ƹ�źƳ�ƽŶƃŹ�ƪůřźƯ������Źŵ�Śŝ�ƹ�ƾƴſ

Ʊō�Ţǀƀƴū�ƹ�ŵřźƟř�ƽŶƃŹ�šřźǀǀƜţ�ƲŤƟźĭ�źƔƳ�ŶƳŶƃ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ŚƷ��ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�(rm)���ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ
ŢǀƘưū�)Ȝ(ƪŨƯ�Ŷǀƫƺţ�ƆƫŚų�űźƳ���(R0)ƪŨƯ�Ŷǀƫƺţ�ƆƫŚųŚƳ�űźƳ���(GRR)�ƪƀƳ�Ĩƿ�ƱŚƯŻ�šŶƯ�ƎſƺŤƯ�ƹ�(T)��źĭŹŚĪƃ�Ʋſ

A. spinidens�Ʋſ�ƹŹǇ�ƽƹŹ�ƭŹŚƸģ�S. littoralis�ƶŝ��Ŝǀţźţåíçæ�å�ŻƹŹæ����åíçæ�æ�ŻƹŹ�æ�����ìì�æåç����ƵŵŚƯ�ũŚŤƳÓæ�æîç��ƮŴţ
ƹ�ƵŵŚƯ�Óí�Òí�Ŷƃ�ŵŹƹōźŝ�ŻƹŹ��ƪŨƯ�Ŷǀƫƺţ�ŹřŶƤƯ�ƲǀĮƳŚǀƯ��Ʋſ�Ʋƿř��æí�Ñí�t�ÒÕ�èÑç�ƵŵŚƯ�źƷ�ƽřŻř�ƶŝ�ƮŴţ��Ŷºƃ�ŵŹƹōźŝ�����űźºƳ

�Ŷƫƺţ�ƾţřŷ(b)�ƹ��īźƯ�ƾţřŷ�űźƳ(d)�ƽřźŝ�źĭŹŚĪƃ�Ʋſ�A. spinidens��ƁŹƹźºě���ƶºŤƟŚƿ�ƽƹŹ��Ʋºſ�ƹŹǇ�ƭŹŚºƸģ�S. littoralis��
ƶŝ�Ŝǀţźţ�åíîÑ�å��ƹååìè�å�Ŷƃ�ƶŞſŚŰƯ��ƵŹƺě�ƽ��Ʃƹř�Ʋſ�źĭŹŚƨƃ�ƲſƾƯ�ƶƿŸƜţ�śō�Żř�ƎƤƟ�Ŷƴĩ��ƵŹƺě�ƭƹŵ�Ʋſ�ƽŚƷ��ƹ�ƭƺſ��

ƵŹƹŵ�ƪǀưĪţ�ƽřźŝ�ƭŹŚƸģ�ƽ�ƶŝ�ƾĭŹƺě��Żř�ŜǀţźţÏÏ�ÎÏ��ÏÏ�ÏÓ��ƹÏÕ�ÑÎ�ƶƳřƹźě�ƹŹǇ�ŵŶƗ�ƽ�S. littoralis����Źŵ�ƹ�ŶºƳŵźĩ�ƶºƿŸƜţ
�ƱřżǀƯ�ƶŝ�ƹ�ŢƟŚƿ�ƂƿřżƟř�ƶƿŸƜţ�šŶƃ�ƮŬƴě�ƲſÔÍ��ŶƇŹŵ�ÐÓ�ÖÑ�ƹŹǇ�ŵŶƗ��ſŹ�ŹŚǀŤųř�Źŵ�ƽŚƷƹŹǇǀŶ���ƶƳ�źƳ�ƹ�ƵŵŚƯ�šřźƄů

ƵŹƹŵ�ƩƺƏ�ŚƸƴţ�ƽ�ƾƳǇƺƏ�ƶƿŸƜţ�Ťƃřŵ�ƽźţŶƴ�ŵƹŶů�Żř�ƶƨƬŝ��ÕÒ�Ƴŵźĩ�ƶƿŸƜţ�ŹŚǀŤųř�Źŵ�ƽŚƷƹŹǇ�ŶƇŹŵŶ��ƶŬǀŤƳ�ƾƯ�ƽźǀĭ��Ʋſ�ŵƺƃ
ƾƯ�ơƺƟ�źĭŹŚĪƃ�ƶŝ�ŶƳřƺţ�ŹŚĩ�Ĩƿĥƺƫƺǀŝ�ƩźŤƴĩ�ƪƯŚƗ�ƱřƺƴƗō��ƶǀƬƗS. littoralis�ŵƺƃ�ƵŵŚƠŤſř���
ƽŶǀƬĩ�ƱŚĭĥřƹ��Andrallus spinidensźŤƯ�řŹŚě���ƾĭĦƿƹ��ƾĭŶƳŻ�ƩƹŶū�ƽŚƷ�ƹŵ�ƾĭŶƳŻ�ƩƹŶū��ƾŤƀƿŻ�ƽŚƷ�žƴūƽźĭŹŚĪƃ����

Abstract 
Biological and predatory characteristics of Andrallus spinidens (F.) on fourth instar larvae of 

Egyptian cotton leafworm, Spodoptera littoralis (Bois.), were investigated, under laboratory condition, at 

                                                
ŢƟŚƿŹŵ��ç�î�æèíîƁźƿŸě����æé�é�æèîå���
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Ï                          ƱřŹŚƨưƷ�ƹ�ƽŵŹƹřŶų��ƾĭĦƿƹ��Ʋſ�ƽźĭŹŚƨƃ�ƹ�ƾŤƀƿŻ�ƽŚƷAndrallus spinidens������

25 ± 1°C, 60 ± 5% RH and a photoperiod of 16: 8 L: D h. The analysis was based on an age-stage, two-
sex life table. The intrinsic rate of increase (rm), finite rate of increase (ë), net reproductive rate (R0), gross 
reproductive rate (GRR) and mean generation time (T) of A. spinidens on S. littoralis were 0.0821 day-1, 
1.0821 day-1, 102.77 offspring, 192.61 eggs and 58.68 day, respectively. The mean reproductive value of 
A. spinidens was estimated as 342.58 ± 48.18 eggs per female. The intrinsic birth rate (b) and intrinsic 
death rate (d) for A. spinidens on S. littoralis were 0.0894 and 0.0073, respectively. The first stage 
nymphs of A. spinidens live only on water but the second, third and fourth stage nymphs fed on 12.22, 
26.22 and 41.28 of S. littoralis larvae, respectively. The fifth stage nymphs were more voracious and 
preyed on more than 70% of the larvae (94.36). At the adult stage, both male and female of A. spinidens 
were able to kill up to 85% of the larvae. In conclusion, the results prove that this predator pentatomid 
bug can be used as an efficient biological control agent against the noctuid pest, S. littoralis. 
Key words: Andrallus spinidens, life table parameters, life history characteristics, two-sex life table, 
predation 
 

�ƶƯŶƤƯ��
�šřźƄů�ŵźŝŹŚĩŻřŹŚěƿƺŤǀƿŶ��ƬƗ�źĭŹŚĪºƃ�ƹ�ºǀ�Ż�šřźºƄů�ƶ�ºƿƱŚ���Ŷºƣ�Żř�ƾºƨƿ��Źƹōƿưƾ��źºţƿ�Ʋ

ƃǀƵƺ�ŚƷƽ�Śě�ƩźŤƴĩƿĭ�šŚƟō�ŹřŶǀƷŚƾ�Ţſř�ŵ�Żř�ƶĩƿƈƈŴŤƯ�ƶūƺţ�ŵŹƺƯ�ŻŚŝźƱŚ�Ţſŵ�ƹ��ƱřŹŚĩŹŶƳř
ŷƿŢſř�Ƶŵƺŝ�Ǝŝź��řƿźţŶƯōŹŚĩŻř�ƁƹŹ�ƲƿźţŶƴƯŵƺſ��ƲƿƭřƹŵŚŝ�ƹ�Ʋ�źţƿƁƹŹ�Ʋ�ŚƷƽ����šŚºƟō�ƩźºŤƴĩ
Ưƾ���ŶºƃŚŝ(Kunston, 1998)���Ʋºſ��ŚºƷƽ��ƵŵřƺƳŚºų�ƽ�Pentatomidae��ƱřƹřźºƟ�Żř��źºţƿ��ƲƿźºŤĭŹżŝ�ƹ�Ʋ

ƵŵřƺƳŚų�ƽ�Ʋſ��ŹřŵźĜſ�ƽŚƷ(shield bugs)�ƵŵřƺƳŚųǇŚŝ�Żř�ƽ�Pentatomoidea�ƶŤſřŹ�ƹ�ƽ�Hemiptera�
ƾƯ�ŶƴƃŚŝ��źĭŹŚĪƃ�Ʋſ�Andrallus spinidens (F.)��ƾƘǀſƹ�ƾĭŶƴƧřźě�Źŵ���ŚºǀƳŵ�ƞºƬŤŴƯ�ƍŚƤƳ�ŵŹřŵ

(Rajendra & Patel, 1971; Manley, 1982)�ƹ�ƶŝ����ƶºƳřƹźě�ƹŹǇ�ƾƯƺºưƗ�źĭŹŚĪºƃ�ƱřƺƴƗ��ŚºƷ���ƶºŝ���ƵĦºƿƹ
ƵŵřƺƳŚų��ƽŚƷPyralidae��ƹ�Noctuidae����Ţºſř�ƵŶºƃ�ƁŹřżºĭ(Nageswara, 1965; Singh & Singh, 1988; 

Mohaghegh & Najafi, 2003)���ƲƿřƲſ�ƶƳřƹźě�ƹŹǇ�ŢǀƘưū�ƂƷŚƧ�Źŵ���ƶºƬưūŻř��ŪƳźŝ�ƕŹřżƯ�Źŵ�ŚƷ
ƶƳřƹźě��ƽƦţ�ƶƐƤƳ�Ƴźŝ�ƽřŪ�)Pawar, 1976(ƪŨƯ�źĮƿŵ�ƕŹřżƯ�šŚƟō���).(Hüb armigeracoverpa Heli�

����ǈƣŚºŝ�ƹ�ƶºŬƳƺƿ�ƕŹřżºƯ�Źŵ(Rajendra & Patel, 1971)��ƽŚºƷƹŹǇ�ƹ�Diacrisia oblique Walker��ƹ
Rivula sp.�Śƿƺſ�ƕŹřżƯ�Źŵ�(Singh & Gangrade, 1975; Singh & Singh, 1988)���ºŝ�ƂºƤƳƶ���ƾƿřżºſ
ƾƯ�ŚƠƿř�ŶƴƧ.��

ŢƀƿŻ�šŚƘƫŚƐƯ�Źŵ��Ʋſ�ƾſŚƴƃspinidens�A.��źƷ�ƶƧ�Ŷƃ�Ƶŵřŵ�ƱŚƄƳ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ
ƵźƄů�ƽ�ƶŝ�ƵŵŚƯ��ƎſƺŤƯ�ŹƺƏÐÔÍ�ƾƯ�ƮŴţ�ŵŹřŸĭ���������ƽŚºƷƹŹǇ�Śºŝ�ƶºƧ�ƵŵŚºƯ�ƹ�źºƳ�ƪºƯŚƧ�šřźƄů

Prodenia sp.�īźŝ�ƹ�ƾƯ�ƶƿŸƜţ�ƶŬƳƺƿ�ƽŚƷ�ŶƳŶƃ��ƶŝ��ŜǀţźţÓÏ�ÑÐ��ƹÐÐ�ÑÖ���ŶºƳŶƳŚƯ�ƵŶºƳŻ�ŻƹŹ��
ƵŹƺě��Ʋſ�ƽŚƷ����ŶºƳŹřŵ�ƾºƘưŬţ�ŹŚºŤƟŹ�ƹ�ƵŵźºƨƳ�ƶƿŸƜţ�Ʀƿ�(Rajendra & Patel, 1971)����šŚºƘƫŚƐƯ
ŻƿŢƀ�ſŚƴƃƾ��źĭŹŚƨƃ�Ʋſ�ƽĥƺƫƺƧř�ƹA. spinidens��ƵŚĮƄƿŚƯŻō�ƹ�ƶƗŹżƯ�Źŵŵřŵ�ƱŚƄƳ�ř�Żř�ƶƧƿƲ��
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������Ð 

Ư�źĭŹŚƨƃƾ��Ʀƿĥƺƫƺǀŝ�ƩźŤƴƧ�Źŵ�Ʊřƺţ��šŚƟō�ƵŵŚƠŤſř�ŪƳźŝ�ƕŹřżƯźĩŵ�����ƮºŴţ�ƵŵŚºƯ�šřźºƄů���ƽŚºƷ
ŝ�ƽƹŹ�ľǇƺưƘƯ�řŹ�ŵƺųīź��ƩƺƏ�ƶŝ�ƞƿŵŹ�ƹŵ�Źŵ�ŪƳźŝ�ƽŚƷÒ�Ï�ŤƳŚſƾ�źŤƯ�ƾƯ�Źřźƣ��ŶºƴƷŵ����ŵřŶºƘţ

ƮŴţ��Żř�Ƶŵƺţ�źƷ�ƽŚƷÖÓ�Ô�ƶŝ�ƹ�źǀƜŤƯ�ŵŶƗ���ƎºſƺŤƯ�ŹƺƏÒÍ����Ţºſř�ŵŶºƗ(Manley, 1982)����Ʋºƿř
Źŵ�ƵźƄů��ƲěřĥÑ�è��ƪƀƳ�ŵŹřŵ�ƩŚſ�Źŵ(Shintani et al., 2010)���

�Ʊřźƿř�ŹŵƲſ��A. spinidens�ƶŝ�ř��ŪƳźŝ�šŚƟō�źĭŹŚƨƃ�ƱřƺƴƗ�ƶƬưū�Żīźŝ�żŞſ�ƭźƧ�ŪƳźŝ�Źřƺų��
Naranga aenescens Moore����ƶƣŚºſ�ƭźºƧ�ƹ���ŪƳźºŝ�Źřƺºų��Chilo suppressalis Walker����ƶŤųŚƴºƃ

ƾƯ�ƹ��ŵƺƃ��ƽźĭŹŚƨƃ�ƱřżǀƯ�ƱōƲƿř�ƽƹŹ�ŵƹ��ƶƳƺĭ�ƵŶƃ�ƶƘƫŚƐƯ�ƾƿřźŰƇ�ƹ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ
�Ţſř(Javadi, 1999; Ghaninia & Ebadi, 2002; Mohaghegh & Najafi, 2003; Javadi et al., 2006)��

ƶƳřŻƹŹ�ƽźĭŹŚƨƃ�ƱřżǀƯ��ƲǀƴĤưƷ�ƽ�ƵŹƺě�������ƪºƯŚƧ�šřźºƄů�ƹ�ƞºƬŤŴƯ�Ʋǀƴºſ�ƽŚºƷ��Ʋºƿř��Żř�Ʋºſ
�ƽŚƷƹŹǇZellerEphestia kuehniella ��Ţſř�ƶŤƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ., 2003)et al(Ghaninia ���

ƶƴǀƯŻ�Źŵ�ƽ�ŢƀƿŻ��ƽĥƺƫƺƧř�ƹ�ƾſŚƴƃƲſ��A. spinidens�ř�šŚƘƫŚƐƯ�Ʊřźƿř�Źŵ��šŹƺºƇ�ƾƧŶƳ
Ţſř�ƶŤƟźĭ��ƱŚŤƀƯŻ�źĭŹŚĪƃ�Ʋƿř�ƾƳřŹŸĭ�ƶŝ�ƵźƄů�šŹƺƇ�ƽ�Ţſř�ƪƯŚĩ����Ǝƿřźºƃ�Źŵ�ƵźƄů�Ʋƿř

�ƱŚŤſř�ƾƿřƺƷ�ƹ�śō�ƽřŹřŵ�ƱřŹŶƳŻŚƯÒ���Ţſř�ƪƀƳ�ŹŵƾţŹƺƇ���Źŵ�ƶºĩ��ƱŚŤºſř�Ʊǈǀºĭ�è��ŵŹřŵ�ƪºƀƳ�
(Javadi et al., 2006)��Najafi (1997)�ƩƺƏ�ƾƯ�źƳ�šřźƄů�Żř�źŤƄǀŝ�řŹ�ƵŵŚƯ�šřźƄů�źưƗ��ŶƳřŵ��ƶŝ

Żř�ƪƤƳ�Javadi et al., 2006���ƶŝ�źĭŹŚĪƃ�Ʋƿř��ƶǀºƃŚů�ƮǀƬƣř�Źŵ�ƵŵźŤƀĭ�ŹƺƏ�ƽ����Źŵ�ƹ�Źżºų�ƽŚºƿŹŵ
�śƺƴū�Żř�ƾƤƏŚƴƯřƿŢſř�ƵŶƴĩřźě�Ʊřź�(Mohaghegh & Amir-Maafi, 2007)���

ƭŚŬƳř�šŚƘƫŚƐƯ�Żř�ƶƬƇŚů�ŪƿŚŤƳ�Źŵ�ƪƀƳ�ƁŹƹźě�źǀŧŐţ�ƽƹŹ�ƵŶƃ���źĭŹŚƨºƃ�Ʋſ�ƾƫřƺŤƯ�ƽŚƷ
A. spinidens�ƾĭĦƿƹ�źŝ�ƽŚƷ�ƶŝ�Ʃƹř�ƪƀƳ�Źŵ�ƶĩ�Ŷƃ�ƆŴƄƯ��Ʊō�Ʀƿĥƺƫƺǀŝ���Śºŝ�ƁŻŚſ�ƭŶƗ�ƪǀƫŵ

Ŷǀƫƺţ�ƽŚƷźŤƯřŹŚě��ŶƿŶū�Ǝƿřźƃ�ƾƯ�ƂƷŚƧ�ƵźƄů�ƾƬŨƯ�ƶƯřŵř�Śŝ�ŚƯř��ŶŝŚƿ�ƽ�ƪƀƳ��ƾƷŚĮƄƿŚƯŻō�ƽŚƷ
ƶŝ�ƁŻŚſ�Ʋƿř��ƪƨƃ�ƾŝƺųƾƯ��ŵźǀĭ�ƶŝ�ƽŹƺƏ��������ŹƺƧŸºƯ�ƽŚºƷźŤƯřŹŚě�ŵƺºŞƸŝ�ƮƷŵżƳŚºě�ƪºƀƳ�Źŵ�ƶºƧ

Ư�ƵŶƷŚƄƯƾ��ŵƺƃ(Mohaghegh & Amir-Maafi, 2007)����
ř�ƭŚŬƳř�Żř�ƝŶƷƿƲ��ƂƷƹĦě�ƶƘƫŚƐƯ�ƽ�ŚƷźŤƯřŹŚěƽ�ŻƿŤƀƾĭŶƳŻ�ƩƹŶū��ƾ�ŻŹř�ƹƿŝŚƾ�ōŹŚĩƾƿ�

�źĭŹŚĪƃ�ƲſA. spinidens�ƹŹƽ�Spodoptera littoralis (Bois.)�Ưƾ���Ŷºŝ�Śºţ�ŶƃŚŝƿƲ��ºſƹǀ�ƶƬƯ�ºǀƱřż�
ōŹŚĩƾƿ�řƿƶŝ�ƶƳƺĭ�Ʋ�ŞƏ�Ʋưƃŵ�ƱřƺƴƗǀƘƾ�řƿŵƺƃ�ƆŴƄƯ�ŢƟō�Ʋ����
��
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Ñ                          ƱřŹŚƨưƷ�ƹ�ƽŵŹƹřŶų��ƾĭĦƿƹ��Ʋſ�ƽźĭŹŚƨƃ�ƹ�ƾŤƀƿŻ�ƽŚƷAndrallus spinidens������

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
Ħƿƹ�ƾſŹźŝƾĭ�ƾŤƀƿŻ�ƽŚƷ�ƹ��Ʋſ�ƽźĭŹŚƨƃ�űźƳA. spinidens��

�źĭŹŚƨƃ�Ʋſ�ƾƴƬƧ�Żř��ƂƿŚƯŻō�Ʋƿř�ŹŵA. spinidens��ƂŴŝ�Źŵ�ŵƺūƺƯ�šŚƤǀƤŰţ�ƭŶƴĭ�Ʋſ
ƯŒƶƀſ�ƽ�ƵŚǀĭ�šŚƤǀƤŰţ�ŹƺƄĩ�ƾĪƃżě��ÑÍ�ŵŶƗ��ƮŴţ�ÏÑ�ó�Í�ƶŤƗŚſ��ƶŝ�Ʋſ�Ʋƿř��ŹƺºƏ���ƾƟŵŚºƈţ

ƶŝ�ƹ�śŚŴŤƳř�ƽźŤě�ƝƹźƓ�ƶŝ�ƽŵřźƠƳř�šŹƺƇ�����źºƐƣ�ƶŝ�ƾƨǀŤſǈěÏ�Ò���ƕŚºƠţŹř�ƹÏ�Î��ƾŤƳŚºſ���źºŤƯ
ŶƳŶƃ�ƪƤŤƴƯ���źƷ�ƱƹŹŵ�ƝźƓ�śō�ƽƹŚů�ƝŹŶƴěř�Ʀƿ�ƽźŤě��ƶºƿŸƜţ�ƽřźŝ�ƽ���źĭŹŚĪºƃ��Ƶŵřŵ�Źřźºƣ

Ŷƃ���ƝƹźƓŢƟźĭ�Źřźƣ�ŶƿŵŻŚŝ�ŵŹƺƯ�ƶƳřŻƹŹ�ƽźŤě�ƹ�ƶƬůźƯ�ƹ�ŵřŶƘţ�ƽ��ƽŶƃŹ�źĭŹŚĪƃŶƃ�ŢŞŧ��
��ƽŚºƯŵ�Źŵ�ƂƿŚƯŻō�Ʋƿřæ�t�çÒ��ƶºūŹŵ�ƽ�����ƾŞºƀƳ�ŢºŝƺƏŹ��ŽƺǀºƀƬſÒ�t�ÓÍ����ƩƺºƏ�ƹ�ŶºƇŹŵ

ƹŹ�ƾƿŚƴƃÎÓ��ƾĪƿŹŚţ�ƹí�ƭŚŬƳř�ŢƗŚſ��Ŷƃ����
ƵŹƺě�ƶĪƴƿř�ƪǀƫŵ�ƶŝ��Ʋſ�ƽŚƷƩƹř�ƶƿŸƜţ��ƾưƳ�ĢǀƷ�Ŷƴƴĩ�Ʊō�ŹŚǀŤųř�Źŵ�ƽƹŹǇ�ƶƳƺĭ���Ƶŵřŵ�Źřźºƣ�ŚƷ

ŶƄƳ��ƵŹƺě�ŹƺƸƓ�Śŝ�Ʊō��ƭƹŵ�Ʋſ�ƽŚƷ�ƝźƓ�ƶŝ�ŚƷ��ƽŚƷƵĦƿƹ�ƽř�žƴū�Żř�ƾƬě�ƶƳřƺŤſř��Ʋţ�řƽ��ƹ�ƪƨƃ
�źƐƣ�ƶŝÒ�Ó��ƕŚƠţŹř�ƹÒ�ƾŤƳŚſ�ŶƳŶƃ�ƪƤŤƴƯ�źŤƯ��ŝƶƿƺƸţ�ƽřź�ƽ�ƶƳřƺŤſř�ƾŞƳŚū�ŮƐſ�Źŵ��ŜſŚƴƯ��ŚƷ

ƶĤƿŹŵ�Ʀƿ�ƽ��źƐƣ�ƶŝ�ŹƹŶƯƹŵ�ƾŤƳŚſ��ƹ�ƶǀŞƘţ�źŤƯ�ŶƴƳŚưƷŚě�Ţưƀƣǀƿƴƾ��ƂƿŚƯŻō�ƝźƓ���ƽŹƺºţ�Śºŝ
ƠƿźƓƾ�Ŷƃ�ƵŶǀƃƺě����ƶºƿŸƜţ�ŢºƸū�ƽ��ƵŹƺºě���ŻƹŹ��ƭƹŵ�Ʋºſ�ƽŚºƷƽ�ƹŵ����ƭŹŚºƸģ�Ʋºſ�ƹŹǇ�ŵŶºƗ� �

S. littoralis�ƵŹƺě�ŹŚǀŤųř�Źŵ��Źřźƣ�ŚƷ��źƷ�ƹ�ŢƟźĭÏÑ�Ʀƿ�ŢƗŚſ�����ŵřŶºƘţ�ƶºŝ�ƍƺºŝźƯ�šŚƗǈƏř��ŹŚŝ
ƵŵŹƺų�ƽŚƷƹŹǇ�ƶƬůźƯ�ƲǀƴĤưƷ�ƹ�ƵŶƃ�ƽ�ƵŹƺě�ƽŶƃŹ�ƩƹŶū�Źŵ�ŚƷ�ŚƷƽ���ŢºŞŧ�ƶƏƺŝźƯ���Ŷºƃ�����ƶºŝ
Ŝǀţźţ�ƲǀưƷ��ƵŹƺě�Ʋſ�ƂƿřżƟř�Śŝ�ŚƷ�ƶŤƃřŸĭ�ƽŚƷƹŹǇ�ŵřŶƘţ�ƶŝ�ƵŶƃ������ƂƿřżºƟř�żºǀƳ�ƶºưƘƏ�ƱřƺºƴƗ

ŢƟŚƿ��ƶŝ�ƽŹƺƏ�ƵŹƺě�ƽřźŝ�ƶƧ����Ʋºſ�ƽŚºƷÐ��Ñ��ƹÒ��ƶºŝ���ŜºǀţźţÑ��Ó��ƹÕ��ŵŶºƗ���ƭŹŚºƸģ�Ʋºſ�ƹŹǇ� �
S. littoralis��ƶŤƃřŸĭ�Ŷƃ��ƽŚƷƹŹǇ�źŝ�ƵƹǈƗ�ŹƺƧŸƯ�ƶŝ�ƶƧ��ƶưƘƏ�ƱřƺƴƗŤųř�ŹŵǀŹŚ�ƵŹƺě���ƶŤºƃřŸĭ�ŚƷ

ƾƯ�ƹźƓ�ƶƳřŻƹŹ��ŶƃƝ��ƩźŤƴƧ�żǀƳ�śō�ƽƹŚůƯƾ��ŶƳŶƃ����
Ʊō�Ţǀƀƴū�ƲǀǀƘţ�ƶŝ�ŢŞƀƳ��ƪƯŚƧ�šřźƄů�ŹƺƸƓ�Żř�žě��ƭřŶƣř�ŚƷ�Ŷƃ������ŢºƠū�Ʀºƿ�žĜºſ

�ƚƫŚŝ�Ʋſ��ƕƺưŬƯ�ŹŵÎÑ�Ʋſ�ŢƠū��ƶŝ�ƝźƓ�ƱƹŹŵ�ŚƷƿ�ƾ�ƪƨƃ�ƶŝŜƘƨƯ���ƩƺºƏ�ƶŝ�ƪǀƐŤƀƯÎÑ��
�ƉźƗÒ�Ô��ƕŚƠţŹř�ƹÑ�ŤƳŚſƾ�ŶƳŶƃ�ƪƤŤƴƯ�źŤƯ����Ƴ�ƝƹźºƓ�Ʋƿř�ƁƺěŹŵ�ƽƹŹ�ºǀ���ƾŤƟŚºŝżƿŹ�ƽŹƺºţ�ż

ƶƿƺƸţ�ŢƸū�ƽ�ŜƈƳ�ŜſŚƴƯ�ƹ��ƞƧƱō�ŚƷ�ƳǀƶģŹŚě�Śŝ�ż�ƽ�����ŢºƧźů�Źŵ�ƪǀƸºƀţ�ŢºƸū��ƞǀƔƴţ��ƹ
ƮŴţ�ŵƺŝ�ƵŶƃ�ƵŶƳŚƃƺě�ƽżƿŹ�������ƶºƳřŻƹŹ��ƚƫŚºŝ�Ʋºſ�ŢºƠū�Ʀƿ�ƽřźŝÏÑ����Ʋºſ�ƹŹǇ�ŵŶºƗ�ƭŹŚºƸģ� �
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������Ò 

S. littoralis��ƵřźưƷ�ƶŝƹŵ��śō�ƽƹŚů�ƝŹŶƴěř�ŵŶƗřźŝƽ�ŸƜţƿ�ƶ�Ƶŵřŵ�Źřźƣ�Ŷƃ���ƶŝ�ƍƺŝźƯ�šŚƗǈƏř
ŚƤŝ�ƲǀƴĤưƷ�ƹ�ƽźĭŹŚƨƃ�űźƳƽ�ƶŝ�šřźƄů��ŢŞŧ�ƶƳřŻƹŹ�ŹƺƏ�Ŷƃ����

ŢƠū�Żř�žě�ƚƫŚŝ�šřźƄů�ƮŴţ��ƽźǀĭ�ƶŝ�řŹ�ŵƺų�ƽŚƷ�ƶŤſŵ�šŹƺƇ����īŹżºŝ�ƹ�ƦºģƺƧ�ƽŚƷ
ƵŹřƺƿŵ�ƽƹŹ�ƽ�Śƿ�ƹ�ƝƹźƓ�ƶǀƃŚů�ƽ�ŵřŵ�Źřźƣ�ƞǀƔƴţ�ƶģŹŚěŶƳ�ƶŤſŵ�Ʋƿř�ƶƧ�ŚƷƽ���ƶºŝ�ƶƳřŻƹŹ��ƮŴţ
ƽźŤě�ƝƹźƓ��ƵŵŚƯ�ƦǀƨƠţ�ƶŝ�ƾƨǀŤſǈě�ŹŚţ�ƹ�ŚƷƿƶƳƺưƳ�Ų�Źřŵźŝƽ�ŶƳŶƃ�ƪƤŤƴƯ���ƶŤºſŵ����ƮºŴţ�ƽŚºƷ

ƁŹŚưƃ�ƵŶƃ�ƽ�ƵźƄů�źƷ�ƶŝ�ƍƺŝźƯ�ƽ�ƮŴţ�ŲƿźƠţ�ƱŚƯŻ�Śţ��ƵŵŚƯ������ƂƿŚºƯŻō�Ǝƿřźºƃ�ƱŚºưƷ�Źŵ��ŚºƷ
ƶĮƳ�ƽŹřŵ�ŶƘţ�ŶƴƳŚƯ�ƾƿŚƷźǀƜŤƯ�ƹ�ƮŴţ�ŵřƶŤƃřŸĭ�ƵŶƃŚƷƹŹǇ�ŵřŶƘţ��ƽ�ƵŵŹƺų�Ư�ƹ�īźƯ�ƹ�ƵŶƃǀ�Śţ�ź

ƚƫŚŝ�šřźƄů�źưƗ�ƱŚƿŚě�ƲǀǀƘţ�ƩƹŶū�Źŵ�ŪƿŚŤƳ�ƹ��ƽŚƷŶƃ�ŢŞŧ�ƶƏƺŝźƯ��ƂƿŚƯŻō�ƝƹźƓ���ƱŚƿŚě�Śţ
šřźƄů�źưƗ���ƽřźŝŶƿŶŬţ�ƵŵŹƺų�ƽřŸƛ��ƵŶƃ�ƹ�ƊƿƺƘţ�ƶºģŹŚě����ƝŹŶºƴěř�ƹ�ƞºǀƔƴţ�ƽŚºƷ���ƽŚºƷ
śō�ƽƹŚů���ƶƳřŻƹŹŵŹƺƯ�ŶƿŵŻŚŝ�ŢƟźĭ�Źřźƣ���

��
ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƁƹŹ��

Ƶŵřŵ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ�řżƟřŹ�Chi & Yang (2003)���ŢºƟźĭ�šŹƺºƇ����ƽřźºŝ
�ƪǀƨƄţƲſ�ƾĭŶƳŻ�ƩƹŶū��ƶƬůźƯ�ƽ��ƾƀƴūƹŵ�ƽŶƃŹƶŞſŚŰƯ�ƹ��ƽ�ƵĦƿƹ�ƽŚƤŝ�űźƳ�ƽ��ƾƴſ(lx)��

ƵĦƿƹ�ƽŹƹŹŚŝ�ƽ��ƾƴſ(mx)��ƵĦƿƹ�ƽźĭŹŚĪƃ�űźƳ�ƽ��ƾƴſ(kx)�����ƵĦºƿƹ�ƆƫŚºų�ƽźĭŹŚĪºƃ�űźƳ��ƽ�
�ƾƴſ�(qx)��ƽźĭŹŚĪƃ�ƆƫŚų�űźƳ�(C0)��ƹ������ƪºŨƯ�Ŷºǀƫƺţ�űźºƳ�ƶºŝ�ƆƫŚºų�ƽźĭŹŚĪƃ�űźƳ�ŢŞƀƳ

ƆƫŚų�(Qp)��ƁƹŹ�ŻřChi & Liu (1985)�Ŷƃ�ƵŵŚƠŤſř���
��

�ŪƿŚŤƳ��
ŢƀƿŻ��źĭŹŚĪƃ�Ʋſ�ƾſŚƴƃA. spinidens 

ƵŹƹŵ�ƩƺƏ�ƽ��ƞƬŤŴƯ�ƪůřźƯ�ƽŶƃŹA. spinidens��ƹŹǇ�Żř�ƶƿŸƜţ�ŚŝS. littoralis��Ǝƿřźƃ�Źŵ
ŚƐƯ�ƾƷŚĮƄƿŚƯŻō�ƶƘƫƩƺƏ�ƹ�ƵŹƹŵ�ƽ�ƵŹƹŵ�ƩƺƏ��ƾƴǀƴū�ƽ���ƾĭŹƺě�ƹƵŹƹŵ�ƩƺƏ�ƽ����ƙƺºƬŝ�Żř�Ƃǀºě
ƶƬůźƯ�Żř�ƾƴƘƿ�ƽ�ƵŹƺě�Śţ�ƮŴţ�ƽ�ƵŵŚƯ�ƽřźŝ�ƮŬƴě�Ʋſ�ŚƷ�����Ŷºƃ�ƲǀºǀƘţ�ŚƷźƳ�ƹ��ƩƹŶºū�æ�����ƩƺºƏ

ƵŹƹŵ�ƽ�ěǀƮŴţ�Żř�Ƃ�Źƿżƽ��ƚƫŚŝ�ŵřźƟř�żǀƳ�Ŷƃ�ƶŞſŚŰƯ�ƩƹŶū�æ���ƶƨƴƿř�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�ƵŹƹŵ�ƽ�
ěǀƮŴţ�Żř�Ƃ�Źƿż�ƽ�ƇŚƟƶƬ�ƽ�ƳŚƯŻƾ�ŝǀ�ºƫƹř�ƹ�ƵŵŚƯ�ŵźƟ�źƷ�Ŷƫƺţ�Ʋǀ�ƮºŴţ�Ʋ�Ź�ºƿżƽ��ŢºſřƯ���ºǀĮƳŚǀ�Ʋ
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Ó                          ƱřŹŚƨưƷ�ƹ�ƽŵŹƹřŶų��ƾĭĦƿƹ��Ʋſ�ƽźĭŹŚƨƃ�ƹ�ƾŤƀƿŻ�ƽŚƷAndrallus spinidens������

ƵŹƹŵ�ƽ�ěƙƺƬŝ�Żř�Ƃǀ�řźŝƽ��ƶºưƷ�ƽ��ƵŵŚºƯ��ŚºƷƽ��Ʋºſ�A. spinidens��ƁŹƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ��ŚºƷƹŹǇƽ� �
S. littoralis���íç�æ��t�ÑÓ�Ŷƃ�ŵŹƹōźŝ�ŻƹŹ��ƶƘƫŚƐƯ��ƽ�����ƚƫŚºŝ�šřźºƄů�źºưƗ�ƩƺºƏ��ƶºƧ�ŵřŵ�ƱŚºƄƳ�

ƶŝ�ƵŵŚƯ�šřźƄů�ŻƹŹ�Ŷƴģ�ƎſƺŤƯ�ŹƺƏƽ�ŝǀƂ�źţ�ŶƳŶƳŚƯ�ƵŶƳŻ�źƳ�šřźƄů�Żř��ƯǀĮƳŚǀƮŴţ�Ʋ�Ź�ºƿżƽ�
A. spinidens�řŻř�ƶŝƽ�Ŷƃ�ƶŞſŚŰƯ�ƵŵŚƯ�źƷ��ƮŴţ�źŨĩřŶů�Źƿżƽ���ƶƳřŻƹŹææì�řŻř�ƶŝ�ƮŴţƽ��ƵŵŚƯ�źƷ

ŵƺŝ��ƩƹŶū�æ����
��
�ƩƹŶūÎ��ƾĭĦƿƹ����ƾŤºƀƿŻ�ƽŚºƷA. spinidens�ƹŹƽ����ƭŹŚºƸģ�Ʋºſ�ƹŹǇS. littoralis��Źŵ��Ǝƿřźºƃ

ƾƷŚĮƄƿŚƯŻō��řźě�ƪųřŵ�ŵřŶƗřƱŚƄƳ�żŤƳ�ƵŶƴƷŵ�ƽ�Ţſř�ŹřźĪţ�ŵřŶƘţ���
Table 1. Biological parameters of A. spinidens reared on 4th instar larvae of S. littoralis under 

laboratory conditions. Numbers in parentheses are replicates. 
 

Mean ± SE (No.) Developmental stages Biological parameters 
9.25 ± 0.07 (29) 

26.12 ± 0.52 (29) 
Eggs 

Nymphs 
Developmental time (days) 

35.67 ± 0.77 (12) 
35.07 ± 0.77 (14) 

Female 
Male 

Preadult period (days) 

94.67 ± 6.7 4 (12) 
92.79 ± 5.79 (14) 

Female 
Male Adult longevity (days) 

10.33 ± 1.17 (12) Female Pre-ovipositional period 
342.58 ± 48.18 (12) Female Fecundity (eggs) 

��
�ƪǀƬŰţĨǀƟřźĭƺƯŵ��źĭŹŚĪƃ�ƲſA. spinidens��ƁƹŹ�Żř�ƵŵŚƠŤſř�ŚŝChi & Liu (1985)���
ƶŝ�ĭŶƳŻ�ƩƹŶū�ŢųŚſ�ŹƺƔƴƯƾ��ƵŹƹŵ�ƩƺºƏ�ŽŚſřźŝ�ƽ��ŶºƃŹƽ�ƜŤƯ�ºǀ���ƹŵ�źºƷ�ŽŚºſřźŝ�ƹ�ź
�žƴū�źƳ�ƹ�ƵŵŚƯ� řźŝƽ�A. spinidens��Ɯţǀǀřźŝ�ƶƳřŻƹŹ�šřźƽ��źƷƿ��ŶºƃŹ�ƪºůřźƯ�Żř�Ĩƽ���źºƔƳ�Źŵ

Ŷƃ�ƶŤƟźĭ��ŚƤŝ�ƖŝŚţ�ƾſŹźŝ�Źŵ�(lx)��ƽřźŝA. spinidens��ƵŶƷŚƄƯŶƃ�ƶƬůźƯ�Źŵ�ƶƧ�ƽ��ƮŴţƵŹƺě�ƹ�ƽ�
�Ʋſæ�ĢǀƷ�ƾƫŚůŹŵ��ŵŹřŶƳ�ŵƺūƹ�ƽźǀƯ�ƹ�īźƯ�ƶƳƺĭ�ƵŹƺě�Źŵ�ƶƧ��Ʋſ�ƽŚƷç��è��Ñ��ƹÒ�ƶŝ���Ŝºǀţźţ
æå��Ò�æç���Ò�ç��ƹæå�Ŷƃ�ŢŞŧ�źǀƯƹ�īźƯ�ŶƇŹŵ���ƶºƬůźƯ�Źŵ�ƽ��ƵźºƄů�ƽ��ƪºƯŚƧ���ŻƹŹ�Żř�ƾºƴƘƿ�

ŹƺƸƓ�źưƗ�ƱŚƿŚě�Śţ��Śŝ�ƵřźưƷ�ŚƤŝ�ƱřżǀƯ�ŝ��Ʋſ�ƂƿřżƟřƶ��ƂƷŚƧ�ŪƿŹŶţŢƟŚƿ���Ʀƿ�ŚƤŝ�ƖŝŚţ�ƲƿřźŝŚƴŝ
Ʀƿ�ƾƫƹżƳ�ƖŝŚţ�řƺƳŢų�Ţſř����ƪƨƃÎ�����ƵŹŚºŝŹŵ�šŚƘƫŚƐƯ�ƽ��A. spinidens���ƾºƯ�ƱŚºƄƳ��ƶºĩ�ŵřŵ��Źŵ

ƶƬůźƯ�ƽ�ƹ�īźƯ�ƾƳřƺū��ŹŚǀƀŝ�źǀƯŢſř�ƥŶƳř��ŚƯřƱō�Żř�žě�ƹ�īźƯ��źǀƯƾƯ�ƂƿřżƟř��ŶºŝŚƿ����űźºƳ
ƵĦƿƹ�ƪŨƯ�Ŷǀƫƺţ�ƹ�ŚƤŝ�ƽ��ƪĪƃ�Źŵ�ƾƴſç�ƳŢſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄ����
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�ƪĪƃæ��ŚƤŝ�űźƳƽ�ƵĦƿƹ�ƽ��ƾƴºſ����ŶºƃŹ�ƞºƬŤŴƯ�ƪºůřźƯƽ�A. spinidens��ƁŹƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ�
ŚƷƹŹǇƽ��ƭŹŚƸģ�ƲſS. littoralis� řźƃŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ���

Fig. 1. Age-specific survival rate of different developmental stages of A. spinidens reared on 
4th instar larvae of S. littoralis under laboratory conditions.  
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�ƪĪƃç��ƫƺţ�ƹ�ŚƤŝ�űźƳǀƹ�ƪŨƯ�Ŷ�ºƿƵĦ�ƽ��ƴºſƾ�A. spinidens��ƁŹƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ��ŚºƷƹŹǇƽ���Ʋºſ
�ƭŹŚƸģS. littoralis� řźƃŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ���

Fig. 2. Survival rate and age-specific reproduction of A. spinidens reared on 4th instar larvae 
of S. littoralis under laboratory conditions. 
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Õ                          ƱřŹŚƨưƷ�ƹ�ƽŵŹƹřŶų��ƾĭĦƿƹ��Ʋſ�ƽźĭŹŚƨƃ�ƹ�ƾŤƀƿŻ�ƽŚƷAndrallus spinidens������

ƮƸƯ�Żř�ƾƨƿ��Ɩŝřƺţ�ƲƿźţƾĭŶƳŻ�ƩƹŶū��ƾĭŶƳŻ�ŶǀƯř�(ex)�Ʋſ�Źŵx��ƾºƯ��ŶºƃŚŝ���ƶºƬůźƯ�Źŵ�ƽ�
ƮŴţ�(eo)��ƽřźŝ�ƾĭŶƳŻ�ŶǀƯř�A. spinidens�ƁŹƹźě��ƽƹŹ�ƶŤƟŚƿ�Ʋſ�ƹŹǇƭŹŚģ�S. littoralis��ŵƹŶů
Óí��ŻƹŹŵƺŝ��žĜſ�ƹƯ�Żř�ƾĮŤƀƷō�ƶŝ�ƱřżǀƱō�ƾƯ�ƶŤſŚƧ�Ŷƃ���ƪƨƃè�����
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�ƪĪƃè��ƯřǀĭŶƳŻ�Ŷƾ�ƹƿƵĦ�ƽ�Ʋſ���ƶƬůźƯ�ƽ�ŶƃŹƽ�A. spinidens�ƁŹƹźě�ƿƹŹ�ƶŤƟŚƽ��ŚºƷƹŹǇƽ�
ƭŹŚƸģ�Ʋſ�S. littoralis�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ���

Fig. 3. Age-stage life expectancy of A. spinidens reared on 4th instar larvae of S. littoralis 
under laboratory conditions.  

��
ŚƷźŤƯřŹŚěƽ�Ƙưūǀ�ƪƯŚƃ�Ţţřŷ�űźƳƾ�řżƟřƿƘưū�ƂǀŢ�(rm)��ƷŚƴŤƯ�űźƳƾ�řżƟřƿƘưū�Ƃ�ºǀ�Ţ

)Ȝ(��ƫƺţ�ƆƫŚų�űźƳǀ�ƪŨƯ�Ŷ(R0)ƫƺţ�ƆƫŚųŚƳ�űźƳ��ǀƪŨƯ�Ŷ�(GRR)��ƱŚƯŻ�šŶƯ�ƎſƺŤƯ�ƹƿƪƀƳ�Ĩ�
(T)�řźŝƽ�A. spinidens�Ŷƃ�ƶŞſŚŰƯ���ƫƺţ�ƆƫŚųŚƳ�űźƳǀƪŨƯ�Ŷ��ƹƫƺţ�ƆƫŚų�űźƳǀƯ�Ŷ�ƪŨƶŝ�ţźţ�ºǀ�Ŝ
Óæ�æîç�ƹ�ƵŵŚƯ�ƮŴţ�ìì�æåç��ŝ�ƵŵŚƯ�ũŚŤƳƶ�ŶƯō�Ţſŵ��ƫƺţ�ƆƫŚų�űźƳǀŝ�ƪŨƯ�Ŷ�ºǀƱŚ��ƵŶºƴƴĩ�ƽ���űźºƳ

Ƙưū�Żř�ƪƀƳ�źƷ�ŶƃŹǀŢſř�Ţ����
�ºţřŷ�űźƳƾ��řżºƟřƿƘưū�Ƃ�ºǀ�ŢA. spinidens���ƽƹŹ��ƭŹŚºƸģ�Ʋºſ�ƹŹǇ�S. littoralis��åíçæ�å�

ŻƹŹæ��ŝƶ�ŶƯō�Ţſŵ��řƿřźŝ�źŤƯřŹŚě�Ʋƽ�ŚƤƯƿƶƀ�ƽ�ŚƷŹŚĪƷřŹƽ�ƫƺţǀƬŨƯ�Ŷƾ�ƶƳƺĭ�ƀŝ�ŚƷǀƠƯ�ŹŚǀŢſř�Ŷ��
ƤƯřŶŹ��Ŷƫƺţ�ƾţřŷ�űźƳ(b)��ŢǀƘưū�ƶƳřźſ�Ŷƫƺţ�űźƳ���ƹīźƯ�ƾţřŷ�űźƳ�(d)������ƶƳřźºſ�īźºƯ�űźºƳ

ŢǀƘưū��ƽřźŝ�řƿźĭŹŚĪƃ�Ʋ�ƶŝ�Ŝǀţźţ��åíîÑ�å�ƹ��ååìè�å�ŵƺŝ��űźƳ�ƱŚǀŝ�ŚƷ�źĭ��Ţºſř�Ʋƿř����Źŵ�ƶºƧ
ŹřŶƿŚě�ŢǀƘưū�Źŵ�ŻƹŹ�źƷ�ƴſ�źƔƳ�Żřƾ�řƿźĭŹŚĪƃ�Ʋ�åíîÑ�å��Ŷƫƺţ�ƹååìè�Í�����źºƷ�ƽřźºŝ�īźºƯ
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ŵźƟ��ƵŵŚƯŵřŵ�űŹƵ�Ţſř��űźƳ�šƹŚƠţ�Żř��ºŝ�ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ��īźƯ�ƹ�Ŷƫƺţ�ƽŚƷ�ƶ��Ţºſŵ
ƾƯ�Ŷƿō��Źŵ�īźƯ�ƶŝ�Ŷƫƺţ�ŢŞƀƳ�A. spinidens��çÒ�æç�ŝƶ�ŶƯō�Ţſŵ��ƶŝ�źĮƿŵ�šŹŚŞƗ��źĭŹŚƨºƃ�Ʋƿř�
çÒ�æç��ŵźƟ�źƷ�ƽřŻř�ƶŝ�īźƯ�Ʀƿ�ƪŝŚƤƯ�Źŵ�Ŷƫƺţ�ƾƯ�ƶŝźŬţ�ŢǀƘưū�Źŵ�řŹ�ƴĩŶ���Śů�Ŷƫƺţ�Ɩưū�ƪƇ

īźƯ�ƹ�(b + d)�ƽřźŝ�řƿ�ƲƵźƄů�åîÓì�å�ŢǀƘưū�Źŵ�ŵźƟ�źƷ�ƽřźŝ�ŻƹŹ�Źŵ�ƾţŚǀů�ŵřŶųŹ��ŵŹƹōźŝ
Ŷƃ����

ƽřźŝ�ŢǀƘưū�ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ�A. spinidens�åíç�æ�ŻƹŹæ��Ŷƃ�ŵŹƹōźŝ���ƲƿřŹřŶƤƯ��ƱŚƄƳ
ƾƯ�ŢǀƘưū�ƶƧ�ŶƷŵ�źĭŹŚĪƃ���ƶƳřŻƹŹí�æå�ƾƯ�ƂƿřżƟř�ŶƇŹŵ�ŶŝŚƿ���Ƴ�Ĩƿ�ƱŚƯŻ�šŶƯ�ƎſƺŤƯ�ƪºƀ�

�ƽřźŝ�ƲƿřƲſ��źĭŹŚĪƃ��Óí�Òí���Ŷºƃ�ŵŹƹōźºŝ�ŻƹŹ�����ŹřŶºƿŚě�ƾƴºſ�ƖºƿŻƺţ�(Cx)���ƲºſA. spinidens�
�ƶŞſŚŰƯ�ƽřźŝ�Ʊō�ŹřŶƤƯ�ƹƪůřźƯ�ƮŴţ�ƽŶƃŹ�ƹ�ƵŹƺě�ŚƷƽ�ſǀƴ�ƭƺſ��ƭƹŵ��Ʃƹř�Ʋ��ƮŬƴě�ƹ�ƭŹŚƸģ

ƶººŝ��Ŝººǀţźţèì�ÒÓ��æÑ�æè��çÒ�æè��Òì�Ò��ìæ�è��ìÑ�è�Żř�ŶººƇŹŵ�����Ŷººƃ�ŵŹƹōźººŝ�ŢººǀƘưū
ƾţŹƺƇŹŵ�ƶƬůźƯ�ƶƧ�ƽ�ƵźƄů�ƽ��ƎƤƟ�ƪƯŚƧçç�Ñ��ƪǀƨƄţ�řŹ�ŢǀƘưū�Żř�ŶƇŹŵŵřŵ��ƾſŹźŝ��ŹřŶƤƯ
ƪŨƯ�Ŷǀƫƺţ�(vij)�ƽřźŝ�Ʋƿř�źĭŹŚĪƃ��ƱŚƄƳŵřŵ��ŵƹŶů�ƪŨƯ�Ŷǀƫƺţ�ŹřŶƤƯ�Ŷƫƺţ�ƹŶŝ�Źŵ�ƶƧÎ�ƾƯ�ƹ�ŶƃŚŝ�

ƾƯ�ƂƿřżƟř�żǀƳ�Ʊō�ƱřżǀƯ�Ʋſ�ƂƿřżƟř�Śŝ�ƿ�Źŵ�ƹ�ŶŝŚƎſřƹř���ŵƺºų�ƱřżǀƯ�źŨƧřŶů�ƶŝ�ƪŨƯ�Ŷǀƫƺţ�Ʋǀƴſ
ſ�ƂƿřżƟř�Śŝ�ƹ�ƵŶǀſŹŻř�Ʋ�ƾƯ�ƶŤſŚƧ�Ʊō�ƱřżǀƯ�ŵƺƃ��ƪĪƃ�Ñ�����

��
ƽźĭŹŚƨƃ��

�źĭŹŚƨƃ�Ʋſ�ƽŶƃŹ�ƞƬŤŴƯ�ƪůřźƯ�Żř�Ʀƿ�źƷ�ƽźĭŹŚƨƃ�ƱřżǀƯA. spinidens�ƩƹŶū�Źŵ�Ï�
�ƪƨƃ�ƹÒ�ƵŶƯō��Ţſř��ƵŹƺě�ƽ�ƵźƄů�Ʋƿř�Ʀƿ�Ʋſ�ƽ�źĭŹŚƨƃ��ƾƯ�ƶƿŸƜţ�śō�Żř�ŚƸƴţ�ŶƴƧ�ƹ��Ʋſ�Żř

�ƾĭŹƺě�ƭƹŵ�ƶŝ�ƶƿŸƜţŻř�ƱŚŝżǀƯ�ƾƯ�ƽƹŹ�ŵƺų�ŵŹƹō���ƶūƺţ�Śŝ�Ʋǀƴſ�Żř�Ʀƿ�źƷ�šƹŚƠŤƯ�ƽŚƷŻŚǀƳ�ƶŝ
ƽŚƷƹŹǇ�ŵřŶƘţ��ƽŶƃŹ�ƞƬŤŴƯ�S. littoralis�Ƶŵřŵ�Źřźƣ�ŹŚǀŤųř�Źŵ�ƶƧ��ƾƯ������Żř�Ʀºƿ�źºƷ�ƽřźºŝ��Ŷºƃ

ƶƬůźƯ�Ʊō�ƽŚƷŻŚǀƳ�Żř�źţřźƟ�Ʊō�ŵřŶƘţ�ƹ�šƹŚƠŤƯ��ƽŶƃŹ�ƪůřźƯ�ƽ�ŵƺŝ�ƽŶƃŹ���
ƵŹƹŵ�ƩƺƏ�ƶƨƴƿřŚŝ�ƽ�ƾƯ�ƆŴƄƯ�źĭŹŚƨƃ�Ʋſ�ƽŶƃŹ�ƪůřźƯ�Żř�Ʀƿ�źƷ�ŵ�ƶŝ�ŚƯř��ŶƃŚŝ�ƪǀƫ

šƹŚƠţ�ƽŵźƟ�ƽŚƷ�ƵŹƹŵ�ƩƺƏ���ƽ�ƶƿŸƜţ�ƾƳǇƺƏ�ƽř������ŵƺºūƹ�ƽŶºƃŹ�ƪºůřźƯ�Żř�Ʀºƿ�źƷ�ƽřźŝ�ƽźţ
Ţƃřŵ���ƵŹƺě�ŚƷƽ�ƴſǀ�ŵƹŶů�ƭŹŚƸģ�ƹ�ƭƺſ��ƭƹŵ�ƲÒÍ�ŶƳŵźĩ�ŹŚƨƃ�řŹ�ƾƿŚƷƹŹǇ�Żř�ŶƇŹŵ��Źŵ�ƶƧ

��ƶºŝ�ƶºƧ�ŵƺŝ�ƵŶƃ�Ƶŵřŵ�Źřźƣ�ƱŚƃŹŚǀŤųř���Ʈºĩ�Żř�Ŝºǀţźţ��źºţƿ��ºŝ�Śºţ�ƲǀƂ��źºţƿ�ƹŹǇ�ŵřŶºƘţ�Ʋ��ƶºƳřƹźě�ƽ� �
��
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ÎÍ                          ƱřŹŚƨưƷ�ƹ�ƽŵŹƹřŶų��ƾĭĦƿƹ��Ʋſ�ƽźĭŹŚƨƃ�ƹ�ƾŤƀƿŻ�ƽŚƷAndrallus spinidens������
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ƪĪƃ�Ñ��Ưǀƫƺţ�Ʊřżǀƹ�ƪŨƯ�Ŷ�ºƿƵĦ�ƽ��Ʋºſ����ƶºƬůźƯ�ƽ��ŶºƃŹƽ�A. spinidens��ƁŹƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ�
ŚƷƹŹǇƽ��ƭŹŚƸģ�ƲſS. littoralis��řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ���

Fig. 4. Age-stage reproductive value of A. spinidens reared on 4th instar larvae of S. littoralis 
under laboratory conditions. 
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ƪƨƃ�Ò��ƵĦƿƹ�ƽźĭŹŚƨƃ�űźƳ�ƽ�Ʋſ����ƶºƬůźƯ�ƽ��ƽŶºƃŹ�(Cxj)���źĭŹŚƨºƃ�Ʋºſ�A. spinidens��Żř
ƹŹǇƽŚƷ��ƭŹŚƸģ�ƲſS. littoralis�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ���

Fig. 5. Age-stage predation rate (Cxj) of A. spinidens on 4th instar larvae of S. littoralis under 
laboratory conditions.  

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID
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ū�ƩƹŶÏ���źĭŹŚƨƃ�ƞƬŤŴƯ�Ʋǀƴſ�ŹŚƨƃ�ƲǀĮƳŚǀƯ�A. spinidens����ƭŹŚºƸģ�ƲºſƹŹǇ�Żř�S. littoralis�
ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ���

Table 2. Mean number of 4th instar larvae of S. littoralis fed upon by different stages of A. 
spinidens in laboratory conditions. 

 
Number of larvae 

eaten / feeding 
period / predator 

Number of larvae 
presented / feeding 
period / predator 

Feeding period 
(days) Developmental stages 

12.22 ± 0.33 22 11 2nd nymphal instar 
26.22 ± 0.41 60 15 3rd nymphal instar 
41.28 ± 0. 54 90 15 4th nymphal instar 
94.36 ± 1.66 146 17 5th nymphal instar 
941.87 ± 1.02 1116 93 Adults: female 
981.39 ± 1.55 1140 95 Adults: male 

��
S. littoralis�ƾƯ�ƪƯŚƃ�řŹ�Ŷƃ��ƾţŹƺƇŹŵ���ƱřżºǀƯ�ƶŝ�ƹ�ŢƟŚƿ�ƂƿřżƟř�ƶƿŸƜţ�šŶƃ�ƮŬƴě�Ʋſ�Źŵ�ƶƧ

ÔÍ��ŶƇŹŵ�ÐÓ�ÖÑ�ƹŹǇ�ŵŶƗ��ŶǀſŹ�ŹŚǀŤųř�Źŵ�ƽŚƷƹŹǇ������ƩƺºƏ�ŚºƸƴţ�ƶºƳ�źƳ�ƹ�ƵŵŚƯ�ƚƫŚŝ�šřźƄů
ƵŹƹŵ�ƽ�ƾƳǇƺƏ�ƶƿŸƜţ�Ťƃřŵ�ƽźţŶƴ�ŵƹŶů�Żř�ƶƨƬŝ��ÕÒ�ŶƳŵźĩ�ƶƿŸƜţ�ŹŚǀŤųř�Źŵ�ƽŚƷƹŹǇ�ŶƇŹŵ���

ƱŚưƷ��ƪƨƃ�Źŵ�ƶƧ�ŹƺƏÒ��ƵŹƺºě��Ţſř�ƆŴƄƯ���ŚºƷ����ƵŹƺºě�ƽŚƴŨŤºſř�ƶºŝ�ƽ���ƭŹŚºƸģ�Ʋºſ���ƹ
���ƩƺºƏ�ƭŚºưţ�Źŵ�ŢƫŚů�Ʋƿř�ƹ�ŶƳŵźĩ�ƶƿŸƜţ�ƶŝ�ƕƹźƃ�ƾƿǇŚŝ�Ʊřƺţ�Śŝ�ŹƺƸƓ�ƊŰƯ�ƶŝ�ƚƫŚŝ�šřźƄů

ƶŝ�ƱŚƃźưƗ�Ţƃřŵ�ƶƯřŵř�ƾŤŝŚŧ�ŹƺƏ��ƶŝ�����ƶºĩ�ŵƺºŝ�ŮºƋřƹ�ŹŚǀƀŝ�źƯř�Ʋƿř�ƚƫŚŝ�šřźƄů�ŵŹƺƯ�Źŵ�ƵĦƿƹ
ƾƯ�śƺƀŰƯ�źĭŹŚƨƃ�Ʋƿř�ƽřźŝ�ƾŞƀƳ�ŢƿżƯ�ŵƺƃ���

��
ƽźĭŹŚƨƃ�ƦǀƟřźĭƺƯŵ�ƪǀƬŰţ��
ƵĦƿƹ�ƽźĭŹŚƨƃ�űźƳ�ƽ��ƾƴſ(kx)��ƭŹŚƸģ�Ʋſ�ƹŹǇ�ŵřŶƘţ�ƾƴƘƯ�ƶŝS. littoralis�ƵŵŹƺų���ƵŶºƃ

Ʋſ�Źŵ�źĭŹŚƨƃ�Ʋſ�Ǝſƺţ�x�ƾƯ�ŶƃŚŝ��Źŵ�Śŝ�źƔƳ��ŚƤŝ�űźƳ�ƲŤƟźĭ�����ƭŚºƳ�ƶºŝ�ƽŶƿŶū�źŤƯřŹŚě��űźºƳ
ƵĦƿƹ�ƆƫŚų�ƽźĭŹŚĪƃ��ƽ��ƾƴſ�(qx)���ƞƿźƘţ�ƾƯ�ƺų�ŹŚƨƃ�ƾƳŻƹ�ŹřŶƤƯ�ƶƧ�ŵƺƃƵŵŹ����Ǝºſƺţ�ƵŶºƃ

Ʋſ�Źŵ�źĭŹŚƨƃ�x�ƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ��ƾƴŰƴƯ��ƶŝ�ƍƺŝźƯ�ƽŚƷkx��ƹqx��ƪƨºƃ�Źŵ�Ó����ƵŶºƃ�Ƶŵřŵ�ƱŚºƄƳ
�Ţſř��ƶƬůźƯ�Źŵ�ƽ�ƵŹƺě�ƹ�ƮŴţ�ƽ�ĢǀƷ�Ʀƿ�Ʋſ�ƶƿŸƜţ�ƶƳƺĭ���ŵŹřŶºƳ�ŵƺºūƹ�ƽř�������Źŵ�ǈºų�Ʀºƿ�řŸºƫ

ƾƴŰƴƯ�ƽŚƷ�kx��ƹqx�ƾƯ�ƵŶƷŚƄƯ�ŵƺƃ��ƾƯ�ƱŚƄƳ�ŪƿŚŤƳ�ŝ�ƽźĭŹŚƨƃ�űźƳ�ƶƧ�ŶƷŵƶ�ƪŝŚƣ�ŹƺƏ�ūƺţƸƾ�
�Ʋſ�ŻřÎÏ��ŚţÏÐ�ƶŝ�ƶƳřŻƹŹ��ƾĭŻƹŹ��ƶºŤƟŚƿ�ƂƿřżƟř�ŪƿŹŶţ���Ţºſř�������Źŵ�źºǀƯ�ƹ�īźºƯ�ƪºǀƫŵ�ƶºŝ�ŚºƯř� �

��
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�ƪƨƃÓ���űźƳ��ƾƴſ�ƵĦƿƹ�ƽźĭŹŚƨƃ�űźƳ�ƽźĭŹŚƨƃƵĦƿƹ�ƆƫŚų�ƽ��ŚºƤŝ�űźƳ�ƹ�ƾƴſƽ�ƹ�ºƿƵĦ�ƽ�
ƴººſƾ�źĭŹŚƨººƃ�A. spinidens�ƽƹŹ���ƭŹŚººƸģ�Ʋººſ�ƹŹǇS. littoralis��Ǝƿřźººƃ�Źŵ

ƾƷŚĮƄƿŚƯŻō� 
Fig. 6. Age-specific predation rate, net age-specific predation rate and survival rate of A. 

spinidens on 4th instar larvae of S. littoralis. 
��
ƶƬƇŚƟ�ƽ��ƾƴſÏÑ��ŚţÏÔ�ƵŹŚŝƹŵ�žĜſ�ƹ�ŵźĩ�řŶǀě�ƂƷŚƧ�ƾƧŶƳř�ƽźĭŹŚƨƃ�űźƳ�ƾĭŻƹŹ��ƂƿřżƟř

ƱŚƄƳ�ƶƧ�ŢƟŚƿ��ƮŬƴě�ƹ�ƭŹŚƸģ�Ʋſ�Źŵ�ƶƧ�Ţſř�Ʋƿř�ƵŶƴƷŵ���ƶŤºƃřŵ�ƂƿřżºƟř�ƶºƿŸƜţ�šŶƃ�ƾĭŹƺě�
�Ţſř��źĭŹŚƨƃ�ŵźƟ�źƷ��A. spinidens��Î�ÎÔÑ���ŹŚºƸģ�Ʋſ�ƹŹǇ�ŵŶƗS. littoralis����ƪºůřźƯ�ƾºƏ�řŹ

�ƵŵŹƺų�ƾĭŹƺě�Ţſř���
ƵĦƿƹ�ƽźĭŹŚƨƃ�űźƳ�ƽ��ƽźĭŹŚƨƃ�űźƳ�ƹ�ƾƴſ�ƆƫŚųƵĦƿƹ�ƽ��ƚƫŚŝ�šřźƄů�ƾƴſ���Ʋºſ�Żř

ÐÔ�ƾĭŻƹŹ���ƂƷŚƧ�Śŝ�žĜſ�ƹ�ŢƟŚƿ�ƂƿřżƟř�ŪƿŹŶţ�ƶŝ�řŶŤŝř�ŹŵƵĦƿƹ�ƽŚƤŝ�űźƳ�ƽ���ŶºƳƹŹ�Śŝ�ƾƴſ
ƶŝ�źưƗ�ƱŚƿŚě�Śţ�ƾŤŝŚŧ�űźƳ�ƹ�ŶƴƧ�ŵźĩ�řŶǀě�ƂƷŚƧ�ŪƿŹŶţ��ƽźĭŹŚƨƃ�űźƳ�(C0)�źĭŹŚƨƃ�Ʋſ�ƽřźŝ��

ÏÔ�ÑÏÓ��ƹŹǇS. littoralis�ŵƺŝ���ƪŨƯ�Ŷǀƫƺţ�ƽřźŝ�ŻŚǀƳ�ŵŹƺƯ�ŹŚƨƃ�ŵřŶƘţ�ƲſźĭŹŚƨƃ�(Qp)��ÎÒ�Ñ�
�ƹŹǇS. littoralis�ŵƺŝ����ƶºƧ�Ţſř�ƭƺƸƠƯ�Ʋƿř�ƶŝ�ŹřŶƤƯ�Ʋƿř�������Ǝºſƺţ�ƮºŴţ�ŵŶºƗ�Ʀºƿ�Ŷºǀƫƺţ�ƽřźºŝ

�Ţſř�ƭŻǇ�źĭŹŚƨƃÎÒ�Ñ��ŵźºǀĭ�Źřźƣ�ƶƿŸƜţ�ŵŹƺƯ�ƹŹǇ���ŹřŶºƤƯ�Qp����ƽřźºŝ�ƦºǀƟřźĭƺƯŵ�ƲǀºưŴţ��
ƶƐŝřŹ�ƽ�ƾƯ�źĭŹŚƨƃ�ƽźĭŹŚƨƃ�űźƳ�ƹ�ƪŨƯ�Ŷǀƫƺţ�űźƳ�Ʋǀŝ�ŶƃŚŝ���ƵĦºƿƹ�ƽźĭŹŚƨƃ�űźƳ�ƽ��Ʋºſ���
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������ÎÐ 

�ƶƬůźƯ�ƽ�ƽŶƃŹ�(Cxj)�ƪƨƃ�Źŵ�źĭŹŚƨƃ�Ʋſ�Ò��ƵŶºƯō���Ţºſř���ƶºŝ�����ŹŚƨºƃ�űźºƳ��ƾºƬƧ�ŹƺºƏ�ƽźĭ
ƶƳřŻƹŹ�ƽ�ƶŝ�ƚƫŚŝ�šřźƄů�ƪůřźƯ�Żř�źŤƄǀŝ�ŜţřźƯ��ŵƺŝ�ƾĭŹƺě��ƲǀƴĤưƷ����ƵĦºƿƹ�ƽźĭŹŚƨºƃ�űźƳ�ƽ�
Ʋſ���ƶƬůźƯ�ƽ�ŵźĪƳ�řŶǀě�ƂƷŚƧ�ƚƫŚŝ�šřźƄů�Ʋſ�ƂƿřżƟř�Śŝ�ƽŶƃŹ���

��
ŦŰŝ��

ƵŹƹŵ�ƩƺƏ�ƲǀĮƳŚǀƯ�ƽ�ƶƬůźƯ�Żř�ƾƴƘƿ�ƙƺƬŝ�Żř�Ƃǀě�ƽ����ƵźºƄů�ŹƺºƸƓ�Śºţ�ƮŴţ�ƽ����Ʋºſ�ƚƫŚºŝ
�źĭŹŚĪƃA. spinidens��ƽŚƷƹŹǇ�ƽƹŹ(Fabricius) Spodoptera litura��èç��Ţſř�ƵŶƃ�ƁŹřżĭ�ŻƹŹ

(Uematsu, 2006)�ƶŝ�ŹřŶƤƯ�Śŝ�ƾƸūƺţ�ƪŝŚƣ�ƝǈŤųř�ƶĩ�����źºƋŚů�ƂƷƹĦºě�Źŵ�ƵŶºƯō�Ţſŵ�ŵŹřŶºƳ��
ƾſŹźŝ�ƾƯ�ƱŚƄƳ�ŚƷ�ƮŴţ�Ʋǀƫƹř�Ʋſ�ƶĩ�ŶƷŵ�ƵŵŚƯ�Ǝſƺţ�ƽżƿŹ��ŵŹřŵ�ŢǀƘưū�ŶƃŹ�źŝ�ƾưƸƯ�źǀŧŐţ�ŚƷ

ƵŹƹŵ�ƱŚƤƤŰƯ�Żř�ƽŹŚǀƀŝ�ƹ�ƽ�ƮŴţ�Żř�Ƃǀě�ƽżƿŹ�ƶŝ�řŹ�ƶƬƇŚƟ�ƱřƺƴƗ�ƽ���ƚƫŚºŝ�ŵřźƟř�ŹƺƸƓ�Ʋǀŝ�ƾƳŚƯŻ
ƮŴţ�Ʋǀƫƹř�ƹ�ƾƯ�ƞƿźƘţ�ƽżƿŹ�Ŷƴƴĩ����ƙƺƬŝ�Żř�Ƃǀě�ƪůřźƯ�šřźǀǀƜţ�ƹ�ƩƺƏ�Żř�źƔƳ�ƝźƇƵŹƹŵ�ƽ�

ěǀƮŴţ�Żř�Ƃ�Źƿżƽ�řźŝ�ƚƫŚŝ�ŵřźƟřƽ�A. spinidens�ŸƜţ�ŚŝƿŚƷƹŹǇ�Żř�ƶƽ�S. littoralis�æì�æ��t��èè�æå�
Ŷƃ�ƶŞſŚŰƯ�ŻƹŹ���
ƵŹƹŵ�ƩƺƏ�ƽ�ŶƃŹƽ�ƯźřƵźƄů�Śţ�ƵŹƺě�ƹ�ƮŴţ�ƪů�ƽ��ƪƯŚĩA. spinidens�ƹŹƽ���ƶºƳřƹźě�ƹŹǇ

ƭƺƯ�Źřƺų��Galleria mellonella (L.)��ƶŝ�řźƃ�Źŵ�ƶưƘƏ�ƱřƺƴƗƿŚƯŻō�Ǝƿ�ƷŚĮºƄƾ��æ��t��çí��ƶºūŹŵ�ƽ�
ƀƬſǀ�ŢŝƺƏŹ��ŽƺÒ�t�ìå�ŚƴƃƹŹ�ƩƺƏ�ƹ�ŶƇŹŵƾƿ�æÑ�ŢƗŚſ��ƶŝ�ţźţ�ºǀ�ŜÓæ�í��ƹæÑ�çæ��ŻƹŹ

Ţſř�ƵŶƃ�ƁŹřżĭ�(Mohaghegh & Amir-Maafi, 2007)�ƶĩ�ŵŚƤƯƿƶŝ�ź�ƤŰţ�Źŵ�ƵŶƯō�Ţſŵǀųř�Ƣǀ�ź
Ƹūƺţ�ƪŝŚƣ�ƝǈŤųřƾ�ƶŝ�ŵřŶƗř�Śŝ��Źŵ�ƵŶºƯō�Ţſŵ���ƂƷƹĦºě��źºƋŚů�ŵŹřŶºƳ���ƵŹƹŵ�ƩƺºƏ�ƽ�ƴūǀ�ºƴƾ�

Ʋſ�ŚƷƽ�ƜŤƯ�źĭŹŚĪƃǀŢſř�ź��ƶŝ�ŹƺƏƽ��ƶĩƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ���ƩƺƏřƿƵŹƹŵ�Ʋ���ƶƳƺĭ�ŹŚƸģ�Źŵ
�ƹŹ�źĭŹŚĪºƃ�Ʋſƽ��ŚºƷƹŹǇƽ�)Hübner(Trichoplusia ni �ƹ�)alker(W Pseudoplusia includens��

ƾººƴƘƿ�Ʋººſ�ƽŚººƷ�źĭŹŚƨººƃ�)ay(S Podisus maculiventris��)Fabricius( Stiretrus anchorago��
)Dallas( grandis Alcaeorrhynchus��ƹ(L.) Euthyrhynchus floridanus��ƶŝ�ţźţǀ�ŜÒ��Ó��Óæ��ƹæî�

ƶŝ�ŻƹŹ��Ţſř�ƵŶƯō�Ţſŵ(Richman & Whitcomb, 1978)����ƩƺºƏƵŹƹŵ�ƽ��ĭŹƺºěƾ����źĭŹŚĪºƃ�Ʋºſ
Picromerus bidens (L.)�Żř�ƵŵřƺƳŚų�ƽ�Pentatomidae�ƹŹƽ�ƹŹǇ�S. littoralis�ƶŝ�Ư�ƱřƺƴƗǀ�ƱŚºŝż���Źŵ
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ÎÑ                          ƱřŹŚƨưƷ�ƹ�ƽŵŹƹřŶų��ƾĭĦƿƹ��Ʋſ�ƽźĭŹŚƨƃ�ƹ�ƾŤƀƿŻ�ƽŚƷAndrallus spinidens������

ƵŻŚŝ�ƽ�ŚƯŵƾƿ�æí��Śţèç�ƶūŹŵ�ƽ�ƀƬſǀ��Žƺåí�æ�t�Óå�Ñì��Śţçæ�å�t�íå�æÑ���ƵŶºƃ�ŵŹƹōźŝ�ŻƹŹ
�Ţſř(Mahdian et al., 2008)���

ƵŹƹŵ�ƽ�ěǀƮŴţ�Żř�Ƃ�Źƿżƽ�ƫŚŝ�ŵřźƟř�ƚA. spinidens�ŸƜţ�ŚŝƿŚƷƹŹǇ�Żř�ƶƽ�Ʋſ���ƮŬƴºě�Śºţ�ƭƺſ�
S. litura��í�ì��Ţſř�ƵŶƃ�ƁŹřżĭ�ŻƹŹ(Uematsu, 2006)��ŚºŤƳ�Żř�źŤưĩ�ƶĩƿ�ƶºŝ�Ū����Źŵ�ƵŶºƯō�Ţºſŵ

ƤŰţǀƢ�źƋŚů�Ţſř��ƮŴţ�źŨĩřŶů�Ź�ºƿżƽ����ƶºƳřŻƹŹææì���řŻř�ƶºŝ�ƮºŴţƽ������Ŷºƃ�ƶŞºſŚŰƯ�ƵŵŚºƯ�źºƷ�
ƫŚůŹŵƾ�ƶĩ�Uematsu (2006)�ƯǀĮƳŚǀ�ƲƮŴţ�Źƿżƽ��ƲſA. spinidens�ŸƜţ�ŚŝƿŚƷƹŹǇ�Żř�ƶƽ�S. litura�
�řŹÑîî�řŻř�ƶŝ�ƮŴţƽ�Ţſř�Ƶŵźĩ�ƁŹřżĭ�ƵŵŚƯ�źƷ���

ƫƺţ�ƆƫŚų�űźƳǀƪŨƯ�Ŷ�řźŝƽ�źĭŹŚƨƃ�Ʋſ�A. spinidens�ƁŹƹźě�ƿƶŤƟŚ��ƽƹŹ�Ʋſ�ƹŹǇƭŹŚƸģ�
S. littoralis��ìì�æåç��ƵŵŚƯ�ũŚŤƳŝƶ�ŶƯō�ŢſŵŹŵ���ƫŚůƾ�ř�ƶĩƿřźŝ�źŤƯřŹŚě�Ʋƽ�A. spinidens��ŚŝŸƜţƿ�ƶ

Żř��ŚƷƹŹǇƽS. litura��í�æÒè��Ţſř�ƵŶƃ�ŵŹƹōźŝ�ƵŵŚƯ�ũŚŤƳ(Uematsu, 2006)���ºţřŷ�űźƳƾ��řżºƟřƿ�Ƃ
ƘưūǀŢ���źĭŹŚƨºƃ�Ʋƿř�ƽƹŹ��ƭŹŚºƸģ�Ʋºſ�ƹŹǇ�S. littoralis��åíçæ�å�ŻƹŹæ����Ŷºƃ�ŵŹƹōźºŝ��ř�ºƿ�Ʋ

řźŝ�źŤƯřŹŚěƽ�ŚƤƯƿƶƀ�ƽ�ŚƷŹŚĪƷřŹƽ�ƫƺţǀƬŨƯ�Ŷƾ�ƶƳƺĭ�ƀŝ�ŚƷǀƠƯ�ŹŚǀ�Ţºſř�Ŷ��Uematso (2006)���űźºƳ
ţřŷƾ�řżƟřƿƘưū�Ƃǀř�ŢƿƹŹ�řŹ�Ʋſ�Ʋƽ�ŚƷƹŹǇƽ�S. litura��æåæ�å�ŻƹŹæ����Ţºſř�Ƶŵźºĩ�ƁŹřżĭ��

ţřŷ�űźƳƾ�ƷŚƴŤƯ�ƹƾ��řżƟřƿƘưū�Ƃǀřźŝ�Ţƽ��ƲǀưƷźĭŹŚĪƃ��Żř�ƶºƿŸƜţ�Śŝ��ŚºƷƹŹǇƽ�G. mellonella��
ƶŝ�ţźţǀ�Ŝçæ�å��ƹçè�æ�ŻƹŹæ��Ŷƃ�ŵŹƹōźŝ�Ţſř�Ƶ(Mohaghegh & Amir-Maafi, 2007)���

�ƱŚƯŻ�šŶƯ�ƎſƺŤƯƿƪƀƳ�Ĩ�řźŝƽ�Ʋſ�A. spinidens��ƁŹƹźě�ƿ�ƶŤƟŚ�ƽƹŹ��ƭŹŚºƸģ�Ʋºſ�ƹŹǇ� �
S. littoralis��Óí�Òí�Ŷƃ�ŵŹƹōźŝ�ŻƹŹ��řƿřźŝ�šŶƯ�Ʋƽ�źĭŹŚƨƃ�ƲǀưƷ�ŸƜţ�ŚŝƿŻř�ƶ��ŚºƷƹŹǇƽ���Ʋºſ
ƮŬƴě�Śţ�ƭƺſ��S. litura���í�Ñî��ŻƹŹ�Ţſř�ƵŶƃ�ƁŹřżĭ(Uematsu, 2006)��ŹŶºƣ�ƶĩƽ��ƵŚºţƺĩ���Żř�źºţ
�ƎſƺŤƯ�ƩƺƏƿźĭŹŚĪƃ�ƪƀƳ�Ĩ�ř�ŹŵƿƂƷƹĦě�Ʋ�źƋŚů�řŢſ���

ƶƬůźƯ�ƹ�Ʋſ�Śŝ�ƽźĭŹŚƨƃ�šřźǀǀƜţ�ƽ��ƹ�ƾƴſ�ŹŚŤųŚſ�Żř�źĭř�ƶƧ�Ţſř�ƭƺƸƠƯ�Ʋƿř�ƶŝ�ƽŶƃŹ
ƶƬůźƯ�ƽ�ƮƄģ�źĭŹŚƨƃ�ŢǀƘưū�ƽŶƃŹ�����ƶºǀƸţ�Źŵ�ŚºƐų�Żƹźºŝ�ŜŞºſ��ŵƺƃ�ƾƃƺě�ƽ��ƩŶºƯ���ƽŚºƷ

Ŷƃ�ŶƷřƺų�ƽźĭŹŚƨƃ��ƱŚưƷ��ƶƧŹƺƏGetz & Haight (1989)�ƵŵźƧ�ƵŹŚƃř�ƵŹƹŵ�ƪƿřƹř�Źŵ�źĭř��ŶƳř�ƽ�
ţ�ƪŝŚƣ�Ţǀƀƴū��ƽŶƃŹ������ƾĭŶºƳŻ�ƩƹŶºū�ŽŚºſř�źºŝ�ŶºƿŚŝ�řŹ�ƽźĭŹŚƨƃ�šǇŵŚƘƯ��ŶƃŚŝ�ƆǀŴƄ

ƀƴūƹŵƾ�Ʋſ�ƹ���ƶƬůźƯ�ƽ����ŵźºĩ�ƶºǀƸţ�ƽŶºƃŹ����ƶºǀƸţ�ŚºƯř�ƽ�����ƁƹŹ�ŽŚºſř�źºŝ�ƾĭŶºƳŻ�ƩƹŶºū� �
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Chi (1988)�ƮƷřźƟ�řŹ�ƱŚƨƯř�Ʋƿř��ƾƯ�ŶƴƧ��ƂƿŚºƯŻō�ƽŚƸŤƳř�Źŵ�ƶƧ���Ƶŵřŵ�ƞºƿŵŹ�Żř����řŹ�Ţǀºƀƴū��ŚºƷ
ŵźĩ�ƪǀƬŰţ�řŹ�ƽźĭŹŚƨƃ�ƹ�Ƶŵřŵ�ƆǀŴƄţ���

Mohaghegh & Najafi (2003)�����ƽźĭŹŚƨºƃ�ƽƹŹ�ŵƺºų�ƾƿřźŰºƇ�ƾſŹźŝ�ŹŵA. spinidens��
īźŝ�żŞſ�ƭźƧ�ƹŹǇ�Żř�Ʊō�ŹŚƨƃ�ƱřżǀƯ��źĭŹŚƨƃ�Ʋſ�ƂƿřżƟř�Śŝ�ƶƧ�ŶƳŵźĩ�ƵŹŚƃř���ŪƳźºŝ�Źřƺºų���żºǀƳ

ƾƯ�ƂƿřżƟř�ŶŝŚƿ��Ʋſ�ƽźƿŸěźǀǀƜţ��ƶƬůźƯ�ƽ�Ŝǀſō�ƹ�źĭŹŚƨƃ�ƽźĭŹŚƨƃ�ƽŶƃŹ����ŹŚƨºƃ�ƽźƿŸºě
ƵŶƃ�ƱŚǀŝ�ƽŵŶƘŤƯ�ƱŚƤƤŰƯ�Ǝſƺţ�Ţſř��ŝ�ƩŚŨƯ�ƽřźIsenhour & Yeargan (1981)�ŵźĩ�ƁŹřżĭ���ŶºƳ

Ʋſ�ƚƫŚŝ�šřźƄů�ƶƧ�Orius insidiosus (Say)�ƶŝ�ƾƴƘƯ�ŹƺƏ�ƵŹƺě�ƽŹřŵ�ƽ���Śƿƺºſ�žĜƿźºţ�Ʀƿ�Ʋſ��
)Beach(Sericothrips variabilis ��ƾƯ�ŹŚƨƃ�Ʊō�ƚƫŚŝ�šřźƄů�ƶŝ�ŢŞƀƳ�řŹ����ƵŵŚºƯ�šřźºƄů�ƹ�Ŷƴƴĩ

Ƃǀŝ�ŵřŶƘţ��źƳ�šřźƄů�ƶŝ�ŢŞƀƳ�ř�řŹ�žĜƿźţ�ƽźţŝ�Żǀ�ºƯ�Ʋƾ��ŶºƳźŝ��Clements & Yeargan (1997)�
ƶƧ�ŶƳŵřŵ�ƁŹřżĭ�Ʋſ�O. insidiosus��ŹŵƶưƷ�ƽ��ƽŶƃŹ�ƪůřźƯ�ŵƺųƾƯ��Ʋſ�ƹŹǇ�ƹ�ƮŴţ�Żř�ŶƳřƺţ

ƶƳřƹźě�Ʀƿ�ƽ�Plathypean scabra (F.)�Ŷƴĩ�ƶƿŸƜţ��ƵŹƺě�ŚƷƽ��ƚƫŚŝ�šřźƄů�ƹ�ŹŚƸģ�Ʋſ��Ʋºƿř��Ʋºſ
ƾƯ��ƶƳřƹźě�Ʋƿř�ƭƹŵ�Ʋſ�ƹŹǇ�Żř�ŶƴƳřƺţ�żǀƳŶƴƴĩ�ƶƿŸƜţ�ƶģźĭř��O. insidiosus��ŹŵĢǀƷ��ƪůřźƯ�Żř�Ʀƿ

�ƽŶƃŹ�ŵƺųŸƜţ�ƶŝ�ŹŵŚƣƿ�ƶºƳřƹźě�Ʋƿř�ƭƺſ�Ʋſ�ƹŹǇ�Żř�ƶ��Ƴǀ�Ţºƀ��Milne & Walter (1997)���ƱŚºǀŝ
žĜƿźţ�ƭƹŵ�Ʋſ�ƹŹǇ�ƶƧ�ŶƴŤƃřŵ�Frankliniella schultzei Trybom�Ƃǀŝ�ţ����ŵƺºų�ŹŚƨºƃ�ƮºŴţ�Żř�ź

ƾƯ�ƶƿŸƜţ�Ŷƴĩ��McConnell & Kring (1990)��ŵźƧ�ƵŶƷŚƄƯ����ƶŤºƃ�ƹ�ƵŹƺºě�ŵřŶºƘţ�Ʋǀºŝ�ƶƧ�ŶƳ�ƽ���ƚƫŚºŝ
ƵŵŹƺų��ƥŻƹŶƄƠƧ�Ǝſƺţ�ƵŶƃCoccinella septempunctata L.�ƾƴƘƯ�ƝǈŤųř��ŵŹřŵ�ŵƺºūƹ�ƽŹřŵ��

Schmaedick & Shelton (1999)��ŶƳŵźĩ�ƁŹřżĭ��ƶºƧ����ƶºƳřƹźě�Ʀºƿ�Ʋºſ�ƹŹǇ�ƹ�ƮºŴţ�ƽ��ƠºſǀƵŶ�ƽ�
ƮƬĩ�Ĩģƺĩ��Pieris rapae (L.)��Ƃǀŝ�ƮƬƧ�ƕŹřżƯ�Źŵ��ƶºƬưů�ŵŹƺƯ�źţ�ƽ��řźºƄů���Źřźºƣ�źĭŹŚƨºƃ�š

ƾƯ�ŶƳźǀĭ���
ƶưƷ�ƽ�ƢƿŚƤů�ơƺƟ��ƾſŹźŝ�Źŵ�ƹ�Ŷƃ�ƵŹŚƃř�Ʊō�ƶŝ�ƶƧ�źƋŚů�šŚŞŧř�żǀƳŶƿŵźĭƩŶƯ�Źŵ����ƽŚƷ

ƵŵŚſ�ƽ��ƽźĭŹŚƨƃ�ƩŶƯ�ŶƴƳŚƯ�ƽźĭŹŚƨƃLotka-Voltera�ƩŶƯ�ƹ���ƢŤºƄƯ�ƽŚºƷ����źºƔƳ�Źŵ�Ʊō�Żř�ƵŶºƃ
ƵŶƄƳ�ƶŤƟźĭ��Ţſř��ƶŝ�ƹƿ�ƵĦ�ƶƨƴƿřƩŶƯ�ƶƘƫŚƐƯ�ƽřźŝ�ƵŵŚſ�ƽŚƷ�ƽ�ƶƐŝřŹ�ƽ�ĭŹŚƨƃ�Ʋǀŝ���Śºŝ�ŹŚƨºƃ�ƹ�ź

ƾƴſ�ŹŚŤųŚſ�ƽřŹřŵ�ŢǀƘưū��ƾưƳ�ŜſŚƴƯ�ŶƴƃŚŝ���ƲƿřźŝŚƴŝ���ŢºǀƘưū�Źŵ�ƶºƧ�ŢƠĭ�ŶƿŚŝ������ƶºƧ�ƾƿŚºƷ
ƶƬůźƯ�Śƿ�ƹ�ƾƴſ�ŹŚŤųŚſ�ƽřŹřŵ�ƽ����������űźºƳ�Żř�ƾƷŚºĭō�ƱƹŶºŝ�Ţºſř�ƲºƨưƯ�źºǀƛ��ŶƴŤºƀƷ�ƽŶºƃŹ

ƵĦƿƹ�ƽźĭŹŚƨƃ�ƽ�ƶƬůźƯ�Śƿ�ƹ�ƾƴſ�ƽ�ŢųŚſ�ƾƘƣřƹ�ƩŶƯ�ƱřƺŤŝ��ƽŶƃŹ��ƶŝ��ƾƯƺưƗ�ƢƿŚƤů�ƵƹǈƗ
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ÎÓ                          ƱřŹŚƨưƷ�ƹ�ƽŵŹƹřŶų��ƾĭĦƿƹ��Ʋſ�ƽźĭŹŚƨƃ�ƹ�ƾŤƀƿŻ�ƽŚƷAndrallus spinidens������

�ƽŵŶƘŤƯƹƩŶƯ�ŢǀưƷř�ƶŝ�ƶƧ�ŵŹřŵ�ŵƺū�ŹŚŤųŚſ�ƾŤǀƘưū�ƽŚƷ����ƶƬůźƯ�ƽ��ƩƹŶū�ŢųŚſ�ƹ�ƽŶƃŹ
ƶƘƫŚƐƯ�ƽřźŝ�ƾĭŶƳŻ�ƽ�ƶƐŝřŹ�ƽ�ŵŹřŵ�ƵŹŚƃř�źĭŹŚƨƃ�ƹ�ŹŚƨƃ���ƩŚŨƯ�ƽřźŝRadwan & Lovel (1983)�

�ƹRoy et al. (1999)��ƁŹřżĭ�ŶƳŵźĩ�ƶƧƪƈƟ�ƩƺƏ�Źŵ��ƶƬůźƯ�ŹŚŤųŚſ�ƽ��źĭŹŚƨƃ�ƹ�ŹŚƨƃ�ƽŶƃŹ
ƾƯ�źǀǀƜţ�ŶŝŚƿ��Ʋƿř�ƩŶƯ�Żř�ƵŵŚƠŤſř�ƭƹżƫ�ƶŝ�ƵŵŚſ�ŢƤǀƤů�ŹŚŤųŚſ�ƾŤǀƘưū�ƽŚƷ����ƶƬůźƯ�ƽ��ƽŶƃŹ
ƶƘƫŚƐƯ�Źŵ�ƽ�ƶƐŝřŹ�ƽ�źĭŹŚƨƃ�ƹ�ŹŚƨƃ�Ʋǀŝ�ŵŹřŵ�ƵŹŚƃř�ƖƯřƺū�Żř�ƽŹŚǀƀŝ�Źŵ��Shipp & Whitfield 

(1991)�ƵĦƿƹ�ƾƘŝŚţ�ƂƴƧřƹ�ƽ�ƶƬůźƯ�ƽ����ŶºƳŵźĩ�ƁŹřżºĭ�ƽŵŶºƘŤƯ�ƽŚƷźĭŹŚƨƃ�ƽřźŝ�řŹ�ƽŶƃŹ��
ƵŵŚƠŤſř�ƽřźŝ�ƽ�Żř�ƶƴǀƸŝ�ƵĦƿƹ�ƾƘŝŚţ�ƂƴƧřƹ�ƽ�ƶƬůźƯ�ƽ�ƽŶƃŹ���ƲǀºƤƤŰƯ�Ʋºƿř������ƶºƧ�ŶƴŤºƃřŵ�ƱŚºǀŝ

źĭŹŚƨƃ�ƮŤƀǀſ�Źŵ�ŶƿŚŝ�ŹŚƨƃ�ƹ�źĭŹŚƨƃ�ƾĭŶƳŻ�ƩƹŶū��Źŵ�ŹŚƨƃ��ŵƺºƃ�ƶŤƟźĭ�źƔƳ���Ɩºƣřƹ�Źŵ��
ŵŹřƹ�ƶƬůźƯ�ŹŚŤųŚſ�ƱŵźƧ�ƽ��ƽŶƃŹ�ƾƴſ�Śƿ��ƮƸƯ��ŹŚƨƃ�ƹ�źĭŹŚƨƃ�ƶƐŝřŹ�ƥŹŵ�Źŵ�ƭŶƣ�Ʋƿźţ�ƽ�

Ţſř�źĭŹŚƨƃ�ƹ�ŹŚƨƃ�(Hassell, 1978)��Ʋƿř�ƪǀƫŵ�ƶŝ�ƶƳƺĭ�Żř�ƽŹŚǀƀŝ�ƶƧ��ƽŹƺƳŚºū�ƽŚƷ���ƶºŝ���ƵĦºƿƹ
šřźƄů��ƶƬůźƯ�ŹŚŤųŚſ�ƽřŹřŵ�Śƿ�ƹ�ƾƴſ�ŹŚŤųŚſ�ƽřŹřŵ�Śƿ�ƽ�ƾƯ�ƽŶƃŹ�ŶƴƃŚŝ���Żř�ƾƷŚĭō�ƲƿřźŝŚƴŝ

ƵĦƿƹ�ƽźĭŹŚƨƃ�űźƳ�ƽ�ƶƬůźƯ�ƽ��ƽŶƃŹ�ƾƴſ�Śƿ��ŹŚŤųŚſ�ƾĭŶƳŻ�ƩƹŶū�ƲǀƴĤưƷ�ƹ��ƶƬůźƯ�ƽ�
ƩŶƯ�ƽřźŝ�ƽŶƃŹ�ƺě�ƽŻŚſƿŚƾƿ��ǀƯŚƴƿŵƮƀ��ƹ�ŹŚƨƃ�ŹƹźƋ�ŹŚǀƀŝ�źĭŹŚƨƃƽ�Ţſř���
ŚŤƳ�ŽŚſř�źŝƿŚƯŻō�ŪƿƂ�ŚƷƽ�ƭŚŬƳř�ř�Źŵ�ƵŶƃƿƤŰţ�ƲǀƯ�Ƣƾ��źĭŹŚĪƃ�Ʋſ�ƶĩ�ŵźĩ�ƱřƺƴƗ�Ʊřƺţ

A. spinidens��Ưƾ�ƶŝ�ŶƳřƺţ�ŝ�ƩźŤƴĩ�ƪƯŚƗ�ƱřƺƴƗǀĥƺƫƺƿƬƗ�Ĩ�ºǀ�ƶS. littoralis��ƶºƳřƹźě�ƹŹǇ�ƹ��ŚºƷƾƿ��Żř
ưƷǀƶƳŚŴƬĭ�ƹ�ƕŹřżƯ�ŮƐſ�Źŵ�ƵŵřƺƳŚų�Ʋ�ĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ŚƷǀźŵ��ŚƤƯƿƶƀ�ƽ�ŚƷźŤƯřŹŚěƽ�ŻƿŤƀƾ�
řƿ�ƹŹ�źĭŹŚĪºƃ�Ʋƽ�S. littoralis����ŚºŤƳ�Śºŝƿ�ƶºŝ�Ū����ºſŹźŝ�Źŵ�ƵŶºƯō�Ţºſŵƾ�ŵƿ�źºĮƽ�ƹŹƽ�S. litura�

(Uematsu, 2006)��ƳřŶƴģ�ƝǈŤųřƾ�ưƳ�ƱŚƄƳ�řŹƾ�ŶƷŵ��řƿ�Ŷºŝ�Ʋƿ�ºƴƘƯ�Ʋƾ����ºƯ�ƶºĩ�Ţºſřƾ���Żř�Ʊřƺºţ
ŚƷƹŹǇƽ�S. littoralis�řźŝƽ�ř�ƵƺŞƳř�ƁŹƹźěƿ�řźºƃ�Źŵ�źĭŹŚĪƃ�Ʋſ�ƲƿŚƯŻō�Ǝƿ�ƷŚĮºƄƾ��ƶºŝ���ŹƺºƔƴƯ
ŚƷŹ�ŻŚſƽ�ŞƏ�Źŵǀŵźĩ�ƵŵŚƠŤſř�ŢƘƾƴƘƿ���ŚƷƹŹǇƽ�řƿƳ�ƶƳřƹźě�Ʋǀ�ŚºƷŻŚƽ�ŸƜţ�ºƿƶ�řƽ�A. spinidens��řŹ
ƯŐººţǀ�ƲƾººƯ�Ŷººƴƴĩ��ƶººƀƿŚƤƯ�ƽ�����ŢººǀƘưū�ƂƿřżººƟř�ƾººţřŷ�űźººƳ�S. littoralis���æåíÑ�å�ŻƹŹæ��� �

(Khodaverdi et al., 2010)��ƹA. spinidens���ƁŹƹźºě���ƶºŤƟŚƿ�ƽƹŹ��ƭŹŚºƸģ�Ʋºſ�ƹŹǇ��S. littoralis�
�åíçæ�å�ŻƹŹæ����ƂƷƹĦě�Źŵ�źƋŚůƾƯ�ƱŚƄƳ��ƶĩ�ŶƷŵĨƿŵżƳ��ŹřŶºƤƯ�Ʊŵƺŝ�����ƂƿřżºƟř�ƾºţřŷ�űźºƳ

ŢǀƘưū�ƾƯ�ƶưƘƏ�Śŝ�źĭŹŚĪƃ�ŢƟō�ƩźŤƴĩ�Źŵ�źĭŹŚĪƃ�ƽǇŚŝ�Ʊřƺţ�Żř�ƾĩŚů�ŶƳřƺţ�ŶƃŚŝ�ŹƺĩŸƯ���
��
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