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Abstract 

To control cabbage aphid Brevicoryne brassicae L., essential oils of plant were noted as the suitable alternative 
to chemical pesticides. So, in this study, the insecticide effects of Eucalyptus camaldulensis Dehnh., Azadirachta 
indica Adr. Juss. and Thuja occidentalis L. on cabbage aphid adults were investigated. All bioassay tests were 
conducted at 27±2°C, 65±5 R. H and a photoperiod of 16:8h (light: dark). This research was performed with a 
completely random design with 6 treatments (5 different concentrations of essential oils and control). Each 
concentration included 3 replicates and each replicate consisted of 20 adult pests. Results showed that essentials were 
significantly effective within 24 hours on cabbage aphid. The LC50 of Eucalyptus camaldulensis Dehnh., Azadirachta 
indica Adr. Juss. and Thuja occidentalis L. on cabbage aphid were 15/12, 38.79 and 56.02 ìl/l airs, respectively, LT50 
values were 10.57, 11.90 and 13.86 respectivly. According to insecticidal effects of essential oils on this pest, 
application of these essential oils as a less dangerous insecticide or as precursor will be suggested to make new 
insecticidal to control cabbage aphis. 
Key words: cabbage aphid, Eucalyptus camaldulensis, Azadirachta indica, Thuja occidentalis, insecticide effects, 
essential oils 
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ƣŵǀžƳŚſř�ƶƤĭǀźƽ�Ŷƃ��ƶŝ�žƳŚſř�ƵŚĮŤſŵ�Śŝ�ƵŶƯō�ŢſŵRota Evaporator-Buchi (R-3000)Įŝō��ǀźƽ��ƝƹźƓ�Źŵ�ƵŵŚƠŤſř�ƱŚƯŻ�Śţ�ƹ
ƃǀƶƄřƽ��ƮŬů�ƶŝÏ�ƯǀƬƾ�ƫǀƵƺƸƣ�ĬƳŹ�ƶŝ�źŤřƽ�Ưƺƫō�ƁƺěƹŹ�Śŝ�ŶƴţǀƴǀƯƺƾ��ŹŵƿƶĮƳ�ƩŚĤŴŹřŵƽ�Ŷƃ���
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žƳŚſřŚƷƽ�ƫŚĩřǀ�ŽƺŤĜE. camaldulensis�ŵřŻō�ƹƿŤųřźǀ�ƲA. indica�ŚƯŻō�Źŵ�ƵŶƃ�ƵŵŚƠŤſřƿƳ�šŚƄǀ��ŻŚºſƹŹřŵ�Ţĩźºƃ�Żř�żƽ��ŹŚºŝƿ�Ū
Ƹţ�ƱŚƃŚĩ�žƳŚſřǀŶƳŶƃ�ƶ���

šřźƄů�ƁŹƹźě� ƯƺƯ�ƶŤƃƾ�ĭ�ƽƹŹ�ƮƬĩǀ�ƮƬĩ�ƵŚřźƃ�Źŵ��żƯźƣƿŚƯŵ�Ǝƾƿ�ÏtÏÔ�����ŞºƀƳ�ŢºŝƺƏŹ�ƹ�ŽƺǀºƀƬſ�ƶºūŹŵƾ�ÒtÓÒ�
ƵŹƹŵ�Śŝ��ŶƇŹŵƽ�ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾŶƃ�Ƶŵřŵ�ƁŹƹźě�ƶƳŚŴƬĭ�Źŵ�����

Ƙţǀǀ�ƵŶƴƄĩ�ŢƔƬƛ�ƲÒÍ��ŶƇŹŵ(LC50)��ŢƔƬƛŚƷƽ��ƁƹŹ�ŽŚſř�źŝ�žƳŚſř�źƷ�Żř�ƞƬŤŴƯKeita et al. (2001B)�����ŹřźºĪţ�ƶºſ�Śºŝ
ƹŹƽ�ƟŚƇ�ŸƛŚĩƾ�ŹƿƬųřŵ�Ţưƀƣ�Źŵ�ƹ�Ŷƃ�ƶŤŴƾ�ƃ�ƝƹźƓ�śŹŵǀƶƄřƽ�ÐÍÒ�ƯǀƬƾ�ƫǀźŤƽ�ƹŚů�ƭřŶĩźƷ�ƶĩƽ�ÏÍ����ƹ�ƚƫŚºŝ�ƵźºƄů

řŸƛ�ƵŵŚƯ�Śŝ�ƵřźưƷƾƿ��żƯźƣ�ƮƬĩ�īźŝ��ŢƟźĭ�Źřźƣ�ŵƺŝ��ƴĤưƷǀĭƺƬū�ŹƺƔƴƯ�ƶŝ�Ʋǀźƽ�ƤŤƀƯ�ŽŚưţ�Żřǀ��ºŝ�žƳŚºſř�Śŝ�šřźƄů�Ʈǀ�Ʋ
Źƺţ�ŹƺŝżƯ�ƝźƓ�ƹ�ƁƺěŹŵƽ�Ŷƃ�ƶŤƃřŸĭ����ŹřƺºƳ�Śºŝ�ƝřźƏř�Żř�ƝƹźƓ�ƁƺěŹŵ�ºƷŚƽ���ƅƺºƈŴƯ��ƟřŹŚºěǀƮƬ���ŵźĭ�ƮºĪŰƯ�ºƿŶ���Źŵ

ŚƯŻōƿ�Żř�ŶƘŝ�ƁŹŚưƃ�ƵŶƃ�ƭŚŬƳř�šŚƄÏÑ�ŢƟźĭ�ƭŚŬƳř�ŢƗŚſ��ţřźƄůƾ�ŵżƳ�Śŝ�ƶĩƿƮƬƣ�Ʊŵźĩ�ĨƷ�ƺƯǀŤĩźů�ƶƳƺĭ�Ģƾ�ưƳ�ƱŚƄƳƾ�
ŶƳŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƵŵźƯ�ƱřƺƴƗ�ƶŝ�ŶƳŵřŵ��ţ�ŹŵǀźŤſř�źƐƤƯ�śō�Żř�ŶƷŚƃ�ŹŚưƿŶƃ�ƵŵŚƠŤſř�ƪ���

Ƙţǀǀ�ƵŶƴƄĩ�ƱŚƯŻ�ƲÒÍ��ŶƇŹŵ(LT50)��Ţƀţ�ƶŝ�ƶūƺţ�ŚŝŚƷƽ�ĭŶƴƄĩ�ŢƔƬƛƾ��ŹřŶƤƯ��žƳŚſřLC50����ƶºŝ�ƍƺºŝźƯ�ƵŶƃ�ƶŞſŚŰƯ
�Źŵ�žƳŚſř�ƶſ�źƷÒ�ƹŹ�ƪƤŤƀƯ�ŹƺƏ�ƶŝ�ƱŚƯŻƽ�ƯƺƯ�ƶŤƃ�ƪƯŚĩ�šřźƄůƾ�ſŹźŝ�ŵŹƺƯ�ƮƬĩƾ�Ư�Śţ�ŢƟźĭ�Źřźƣǀ�ƱřżLT50��źƔƳ�ŵŹƺƯ

ō�Ţſŵ�ƶŝƿŶ��ƤŝǀŚƯŻō�ƭŚŬƳř�ƪůřźƯ�ƶƿŚƯŻō�ƪŨƯ�ƂƿƘţ�Ƃǀǀ�ƵŶƴƄĩ�ŢƔƬƛ�ƲÒÍ�Ư�ŶƇŹŵƾƃŚŝŶ���
Ƶŵřŵ�ƪǀƬŰţ�ƹ�ƶƿżŬţŚƷ��Ƙţ�ŢƸūǀǀ�Ʋ LC50ŻřÓ�ŢƔƬƛ��Ò�ŢƔƬƛ�ŶƷŚƃ�ƵřźưƷ�ƶŝ��ŶƘŝ�Żř�ÏÑ��ŢƗŚºſ��žƳŚºſřƷŵ�ºǀ�ŭǈºƇř�ƺ�

īźƯ�ƹ�ŶƷŚƃ�źǀƯ�ƢŞƏ�ƩƺƯźƟ��šƺŝōAbbott (1925)�ŢƸū�ƹ�ƘţǀǀƲ�LT50�ŻřƿŢƔƬƛ�Ĩ�ƱŚƯŻ�Źŵ�žƳŚſřŚƷƽ�ƞƬŤŴƯ��Ï��Ô��ÎÏ��
ÎÕ�ƹ�ÏÑ�ŢƗŚſ��ƵŵŚƠŤſř�Ŷƃ�ŝƹźě�ƶƯŚƳźŝ�Ǝſƺţ�ƹǀŢ�Źŵ�ƭźƳ�ŹřżƟř��SPSS V. 19��ŵŹƺƯ��ƶºƿżŬţ�ƹ��ƫŚºƳōǀż���ŢºƟźĭ�Źřźºƣ��Ƭĩ�ºǀƶƽ�
ŚƯŻōƿųŶţ�ƁƹŹ�ƶŝ�šŚƄǀƴƾ�Ţſř�ƶŤƟźĭ�šŹƺƇ���

 

ŪƿŚŤƳ��
ŚŤƳƿ�ƵŶƯō�Ţſŵ�ƶŝ�Ūŵřŵ�ƱŚƄƳ�žƳŚſř�ƶĩ�ĭǀƫŚĩř�ƱŚƷŚǀŵřŻō��ŽƺŤĜƿŤųřźǀƯ�ƹ�ƲǀƷƺĩ�ƹźſ�ƵƺƾƯƺƯ�ƶŤƃ�ƪƯŚĩ�šřźƄů��ƾ��ƮƬĩ

�šŶƯ�Źŵ�řŹÏÑ�ŝƺų�ƶŝ�ŢƗŚſƾ�Ư�ƹ�Ƶŵźĩ�ƩźŤƴĩǀƟźƈƯ�ŢƔƬƛ�Ʊřżƾ�ř�ŹŵƿžƳŚſř�ƲŚƷ�ƹŹƽ�ŚƯŻō�ŵŹƺƯ�ƵźƄůƿƂ��ºƀŝǀ�Śºě�ŹŚǀƿ�Ʋ
ƯƾŶƃŚŝ���ŹřŶƤƯLC50�řƿžƳŚſř�ƲŚƷ�ƶŝ�ţźţǀ�Śŝ�źŝřźŝ�ŜÎÏ�ÎÒ��ÔÖ�ÐÕ��ƹÍÏ�ÒÓ�ƯǀƹźĪƫǀƫ�źŝ�źŤǀ�ŵƺŝ�řƺƷ�źŤ��ƩƹŶūÎ�� 

 
�ƩƹŶºººūÎ��ŵŚºººƤƯƿ�źLC50��ƹLC95��žƳŚºººſř�ƵŶºººƃ�ŵŹƹōźºººŝĭǀ�ƱŚºººƷŚEucalyptus camaldulensis��Azadirachta indica�ƹ� �

Thuja occidentalis�ƹŹƽ��ƪƯŚĩ�šřźƄůƯƺƯ�ƶŤƃƾ�ƮƬĩ��ŹŵÏÑ�ŢƗŚſ���
Table1. Estimated values of LC50 and LC95 of Eucalyptus camaldulensis, Azadirachta indica and Thuja occidentalis essential 
oils on adult Brevicoryne brassicae in 24 hours. 

��
Plant species Total insect ÷2(df=3) Intercept(a)+5 Slope±SE LC50 (µL/L air) LC95 (µL/L air) 

Eucalyptus 
camaldulensis 300 1.64 2.06 0.28�2.50 15.12 

(12.89-17.52) 
68.91 

(51.88-105.24) 
Azadirachta indica 300 1.24 0.28 0.34�2.97 

38.79 
(34.29-44.01) 

138.97 
(106.86-207.49) 

Thuja occidentalis 300 0.05 -1.69 0.42�3.83 56.02 
(50.88-61.94) 

150.62 
(122.98-203.98) 

 
ŚŤƳƿŚƯŻō�Żř�ƪƇŚů�ŪƿŻ�šŚƄƿŬƴſ�Ţƀƾ��ŢƔƬƛLC50�žƳŚſř�Żř�ƵŶƃ�ƵŵŚƠŤſřŚƷƽ�ƫŚĩřǀŵřŻō��ŽƺŤĜ�ºƿŤųřźǀƯ�ƹ�Ʋ�ºǀ��ƹźºſ�Ƶƺ

Ʒƺĩƾ��šŚƗŚſ�ŹŵÐ��Ó��ÎÏ��ÎÕ��ƹÏÑ�ƫŚĩř�žƳŚſř�ƶĩ�ŵřŵ�ƱŚƄƳǀ�ŢƔƬƛ�Źŵ�ŽƺŤĜÎÏ�ÎÒ�ƯǀƫƹźĪǀƫ�źŝ�źŤǀ��ƱŚºƯŻ�Źŵ�řƺƷ�źŤÒÔ�ÎÍ�

Archive of SID

www.SID.ir

http://www.sid.ir


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř�ƵźƄů�ƾƬƬưƫř��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÔÔ��

��

177 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ŵřŻō�žƳŚſř��ŢƗŚſƿŤųřźǀ�ŢƔƬƛ�Źŵ�ƲÔÖ�ÐÕ�ƯǀƫƹźĪǀƫ�źŝ�źŤǀ�ƱŚƯŻ�Źŵ�řƺƷ�źŤÖÍ�ÎÎ���Ư�žƳŚºſř�ƹ�ŢƗŚºſ�ºǀ��Ʒƺºĩ�ƹźºſ�Ƶƺƾ��Źŵ
�ŢƔƬƛÍÏ�ÒÓ�ƯǀƫƹźĪǀƫ�źŝ�źŤǀ�ƱŚƯŻ�Źŵ�řƺƷ�źŤÕÓ�ÎÐ�Ư�ƹ�īźƯ�ŦƗŚŝ�ŢƗŚſǀ�źÒÍ�ƯƺƯ�ƶŤƃ�ƪƯŚĩ�šřźƄů�Żř�ŶƇŹŵƾ��ƮƬĩ �ƵŶƃ
�Ţſř��ƩƹŶūÏ�� 

��
�ƩƹŶºººūÏ��ŵŚºººƤƯƿ�źLT50��ƹLT95��žƳŚºººſř�ƵŶºººƃ�ŵŹƹōźºººŝĭǀ�ƱŚºººƷŚEucalyptus camaldulensis��Azadirachta indica�ƹ� �

Thuja occidentalis�ƹŹƽ��ƪƯŚĩ�šřźƄůƯƺƯ�ƶŤƃƾ�ƮƬĩ�ƞƬŤŴƯ�šŚƗŚſ�Źŵ���
Table 2. Estimated values of LT50 and LT95 of Eucalyptus camaldulensis, Azadirachta indica and Thuja occidentalis 
essential oils at different times on the adult Brevicoryne brassicae. 

��

Plant species Total insect ÷2(df=3) Intercept(a)+5 Slope±SE  LT50 LT95  
Eucalyptus 

camaldulensis 300 12.41 1.98 0.30�2.95 10.57 
(5.89-18.24) 

38.16 
(20.84-471.56) 

Azadirachta indica 300 7.35 1.68 0.32�3.09 11.90 
(10.49-13.53) 

40.60 
(31.10-57.26) 

Thuja occidentalis 300 4.19 1.5 0.34�3.07 13.86 
(12.22-15.86) 

47.69 
(36.76-70.29) 

 
ŦŰŝ��

ƶŤƃ�ƩźŤƴĩƬƇř�Ƶƹźĭ�ƶſ�Żř�ƵŵŚƠŤſř�Śŝ�ƩƺưƘƯ�ŹƺƏ�ƶŝ�ŚƷƾ�ŢƟōƂĩšŚƠƀƟƺƳŚĭŹř�ƪƯŚƃ�ŚƷšŚƯŚŝŹŚĩ��ŚƷŚě�ƹ�ŚƷƿţƹźǀŗƹźǀŶ�ŚƷ
Ư�šŹƺƇƾĭǀŵź��ƳǇƺƏ�ŵźŝŹŚĩƾ�ř�šŶƯƿƵźƄů�ƲƂĩƶŤƃ�Źŵ�ŢƯƹŚƤƯ�ŜūƺƯ�ŚƷƱō�ƩźŤƴĩ�ƹ�ƵŶƃ�ŚƷ�Ƶŵźĩ�ƶūřƺƯ�ƪĪƄƯ�Śŝ�řŹ�ŚƷ

Ţſř��žƳŚſř�Żř�ƵŵŚƠŤſřŚƷƽ�ĭǀƷŚƾ�řźŝƽ�ƶŤƃ�ƩźŤƴĩ�ŚƷƫŵ�ƶŝǀřżƟř�ƪƿƁŹřżĭ�ƂƴŞƯ�ŚƷƾ�ř�ŢƯƹŚƤƯ�źŝƿƟō�ƲšŚ�ƃ�ƭƺưſ�ƶŝǀưǀŚƾƿ�
ƣŚŝ�ƹǀř�ƵŶƳŚưƿĭŵƺƫō�ƹ�šǇƺƈŰƯ�Źŵ�ƭƺưſ�Ʋƾ�ŰƯǀŻ�Ǝƿ�ŢƀƿŹƹźƋ�źƯř�Ĩƽ�Ư�ŹŚưƃ�ƶŝƾōƿ�Ŷ(Sadeghi et al., 2009)���

ř�ŹŵƿƤŰţ�ƲǀƇŚų�ƢǀƵźƄů�ŢƄĩƾ�ƫŚĩř�žƳŚſř�ƶſǀ�ŽƺŤĜE. camaldulensis��ŵřŻōƿŤųřźǀ�ƲA. indica�Ư�ƹǀ��Ʒƺºĩ�ƹźºſ�Ƶƺƾ� �
T. occidentalis�ƹŹƽ�ƯƺƯ�ƶŤƃƾ�Ţſř�ƶŤƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƮƬĩ��ŚŤƳƿƯ�ƱŚƄƳ�źƋŚů�ƂƷƹĦě�Żř�ƪƇŚů�ŪƾžƳŚſř�ƶĩ�ŶƷŵŚƷƽ�

ƹŹ�ŹƺĩŸƯƽ�ŚƯŻō�ŵŹƺƯ�ŢƟōƿřŹřŵ�Ƃƽ�ĭŶƴƄĩ�źŧřƾ�Ƹūƺţ�ƪŝŚƣƾ�řżƟř�Śŝ�ƹ�ƵŵƺŝƿƯ�žƳŚſř�ŢƔƬƛ�ƂǀƯ�ƹ�īźƯ�Ʊřżǀţ�Źŵ�źǀ�ŚƷŹŚư
řżƟřƿě�ƂǀŢſř�Ƶŵźĩ�řŶ��Ə�Źŵƾ�ƩŚſŚƷƽ�ųřǀŚƯŻō�źƿƂŚƷƽ�ƵŵźŤƀĭřƽ�ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�ƵźƄů�ƅřƺųƄĩƾ�žƳŚſřŚƷƽ�ĭǀƷŚƾ�

ĩźţ�ƹǀƱō�šŚŞƹŹ�ŚƷƽ�ŵřŶƘţ�ƶĩ�Ţſř�ƶŤƟźĭ�šŹƺƇ�ƞƬŤŴƯ�šŚƟōƽ�ŝƺƬƐƯ�šřźŧř�ŚƸƳō�Żřƾ�ƶŤƃřŵ�řŹŶƳř���
ƶŝ��ƩŚŨƯ�ƱřƺƴƗMareggiani et al. (2008)�ƫŚƘƟǀǇŚŝ�Ţƽ�ƵźƄůƄĩƾ��žƳŚſřEucalyptus globules��řŹ�ƫŚºū�ƶŤƃ�źŝřźŝ�Źŵǀ��ƶºŝ�ż
Ź�šŚŞŧřŶƳŶƳŚſ��ưƷ�ŹŵǀƍŚŞţŹř�Ʋ�Ebrahimi et al. (2013)�ĭ�žƳŚſřǀŵřŻō�ƱŚƷŚƿŤųřźǀ�Ʋ(A. indica)ƫŚĩƹř��ǀ�ŽƺŤĜ(E. camaldulensis)�

�ƺŝ�īźŝ�ƹ(L. nobilis)�řźŝ�řŹƽ�ƫŚū�ƶŤƃ�ƩźŤƴĩǀŚƯŻō�ŵŹƺƯ��żƿŤƳ�ƹ�ŶƳŵřŵ�Źřźƣ�Ƃǀ�ŵřŻō�ƶºĩ�ŶƴŤƟźĭ�ƶŬ�ºƿŤųřźǀ�ƫŚºĩƹř�ƹ�Ʋǀ��źºŧř�ŽƺŤĜ
ĭŶƴƄĩƾ�ŝǀźŤƄƽ�ŚƤƯ�ŹŵƿƶŤƃřŵ�ƺŝ�īźŝ�Śŝ�ƶƀŶƳř���ºƴĤưƷǀ�ƲKraiss & Eileen (2008)���ƵźºƄů�źºŧř�ºƄĩƾ��ƱƺǀºſǇƺƯźƟ�ƽŚºƷ 

žƳŚſř�ƞƬŤŴƯ ŵřŻōƿŤĩřźǀ�ƲƹŹ�řŹƽ�ŚƷ�ƵŹƺěƽ��ŝƺƫ�ƶŤºƃ�ºǀ�ŚAphis glycines Matsumura.���ºſŹźŝ�ŵŹƺºƯƾ���Źřźºƣ
ř�ƶŝ�ƹ�ŶƳŵřŵƿŤƳ�ƲǀſŹ�ƶŬǀƫźŤƴĩ�źŧř�ŹƺŝżƯ�žƳŚſř�ƶĩ�ŶƳŶƾ�ǇŚŝƾƿ�ƹŹƽ���Ţºſř�ƶŤºƃřŵ�ơƺƟ�ŢƟō��ƿ�ƶºŤƟŚ�ŚºƷƽ�

ƤŰţǀŚŤƳ�Śŝ�źƋŚů�ƢƿŚƯŻō�Żř�ƪƇŚů�Ūƿ�šŚƄĥŹŚƯƿƳŚƾ�Ʒřźŝř��ƱřŹŚĪưƷ�ƹǀưƾ�Ƴ�ƹ�ƱřŹŚĪưƷ�ƹǀ�řźºĩ�żƿř�ƹ�žƿ��ƲºƬ�ºƴŞƯƾ��ř�źºŝƿ��ƶºĪƴ
žƳŚſřŚƷƽ�ƫŚĩřǀŵřŻō�ƹ�ŽƺŤĜƿŤųřźǀƲ��źŧřĭŶƴƄĩƾ�Ƹūƺţ�ƪŝŚƣƾ�ƹŹƽ�ƘưūǀƶŤƃ�Ţ���ƵŵřƺƳŚºų�Żř�ŚºƷAphididae���ºƯ�ƱŚºƄƳƾ��ŶºƴƷŵ

ŵŹřŵ�ŢƤŝŚƐƯ���
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Źŵ ŚƯŻōƿƄƾ�ŵƿƫźŤƴĩ�źŧř�źĮƾ Źŵƺě īźŝ ƵŚǀĭ�ƹŵ ŵřŻō�ºƿŤųřźǀ�Ʋƹ �ŽƺŤĜǀƫŚºƧř ƽƹŹ �Ʀºſƺſ �ƶºƐƤƳŹŚƸģ �ƽř
šŚŝƺŞů ��ƹ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯŪƿŚŤƳ ƪƇŚů ŵřŵ�ƱŚƄƳ�ƶƧ Ʋƿř ƱŚƷŚǀĭ řŹřŵƽ��ƾºƄƧ�ƵźƄů�źŧř ƹ ��ƮºŴţ

ƾƄƧ �Ƹūƺţ�ƪŝŚƣƾ�ƯƾŶƴƃŚŝ��Javid & Mpotokwane, 1997���ƴĤưƷǀ�ƲKeita et al. (2001A)�ƵźƄů�źŧřƄĩƾ�Ư�žƳŚſř�ºǀ��ƹźºſ�Ƶƺ
Ʒƺĩƾ�ƹŹ�ƲƫƺŗŚĩ�Źŵƺě�ƵřźưƷ�ƶŝ�řŹƽ�ƶƐƤƳ�ŹŚƸģ�Ĩſƺſ�ƪƯŚĩ�šřźƄů�ƹ�ƮŴţ�ƪůřźƯřƽ���šŚŝƺŞůCallosobruchus maculatus 

F.ŶƳŶƳŚſŹ�šŚŞŧř�ƶŝ����ŚŤƳƿř�Żř�ƪƇŚů�ŪƿƤŰţ�ƹŵ�ƲǀŚŤƳ�Śŝ�Ƣƿƶŝ�Ū�ō�Ţºſŵ�ƤŰţ�Żř�ƵŶºƯ�ºǀ��ºƴŞƯ�źºƋŚů�Ƣƾ���ưºſ�źºŝǀ�ƫŚºĩř�Ţǀ��ŽƺŤĜ
ŵřŻōƿŤųřźǀƯ�ƹ�ƲǀƷƺĩ�ƹźſ�Ƶƺƾ�ƹŹƽ�ƳřƺŴưƷ�šŚƟōƾ�ŵŹřŵ���

�ŹŵƿŚƯŻō�Ĩƿ�ƂIºýk & Görür (2009)�Ťƃ�źŧřƶƄĩƾ�Ô�ĭ�žƳŚſřǀƷŚƾ�ƬƗ�ºǀ��ƯƺºƯ�ƶŤºƃ�ƶƾ���ƮºƬĩ�B. brassicae�����šŚºŞŧř�ƶºŝ�řŹ
ŶƳŶƳŚſŹ��ƴĤưƷǀ�ƲPavela et al. (2005)�ĭŶƴƄĩ�źŧřƾ�ĭ�žƳŚſřǀ�ƵŚArtemisia indica��řŹƯƺƯ�ƶŤƃ�źŝřźŝ�Źŵƾ��ƮƬĩ�B. brassicae���ƹ

Ƴǀ�żHoseini et al. (2012)�ƫŚƘƟǀƵźƄů�ŢƄĩƾ�ĭ�žƳŚſř�ƹŵǀƷŚƾ���ƺºŝ�īźŝ(L. nobilis)��ƫŚºĩř�ƹǀ�ŽƺŤĜ(E. camaldulensis)���źºŝ�řŹ
ƹŹƽ�řƿŢƟō�Ʋ�(B. brassicae)��ƁŹřżĭƵŵźĩŶƳř��řźŝŚƴŝƿŚŤƳ�ƲƿƤŰţ�ŪǀŵŹƹō�Ţſŵ�Śŝ�źƋŚů�ƢŚƷƽ�řƿ�ºƤƤŰƯ�Ʋǀ�ºƴŞƯ�Ʋƾ��ƫŚƘƟ�źºŝ�ºǀ�Ţ

ƵźƄůƄĩƾ�žƳŚſřŚƷƽ�ĭǀƷŚƾ�ƫŚĩř�ƶƬưū�ŻřǀƹŹ�ŽƺŤĜƽ�ƯƺƯ�ƶŤƃƾ�ŵŹřŵ�ŢƤŝŚƐƯ�ƮƬĩ���
�ŽŚſř�źŝƿƶŤƟŚŚƷƽ�ųřǀƤŰţ�źǀƳƺĭŚƳƺĭ�šŚƤƾ�ƯŻ�ŹŵǀƫŚƘƟ�ƶƴǀƵźƄů�ŢƄĩƾ�žƳŚſřŚƷƽ�ĭǀƷŚƾ�ƹŹƽ�ƶƳƺĭŚƷƽ��ƶŤƃ�ƞƬŤŴƯ

�ƵŵřƺƳŚų�ŻřAphididae�Ţſř�ƶŤƟźĭ�šŹƺƇ��ŧŐţ�ƶƬưū�Żřǀ�źƵźƄů�Ƅĩƾ�ÏÐ�ĭ�žƳŚſřǀƷŚƾ�ĩźţ�ƹǀƬƇř�šŚŞƾ�Ʊō�ƬƗ�ŚƷǀ���ƚƫŚºŝ�ƶŤºƃ�ƶ
�ƮƜƬƃ�Lipaphis pseudobrassicae Davis���Sampson et al., 2005���ưſǀƀƠƴţ�Ţƾ��žƳŚſřÎÏ�ĭ�ƶƳƺĭǀŶƯ�ƵŚƿƶƳřźŤřƽ�ƬƗ�ºǀ��ƶŤºƃ�ƶ
�ŵƺŴƳ�Acyrthosiphon pisum Harris���ƺƬƷ�żŞſ�ƶŤƃ�ƹ�Myzus persicae Sulzer���Digilio et al., 2008���ƫŚƘƟǀŶƃ�ŢƿƵźƄů�ŶƄĩƾ�
ŵřŶƘţƽ�žƳŚſř�ŻřŚƷƽ�ĭǀƷŚƾ�ƬƗǀ��ƶƳŚŤºƄĮƳř�ƪĭ�ƶŤƃ�ƶ�Aulacorthum solani Kalt.���Górski & Tomczak, 2010�����ƵŶºƃ�ƁŹřżºĭ
Ţſř��ŚŤƳƿƤŰţ�ŪǀŚŤƳ�Śŝ�źƋŚů�Ƣƿř�ŪƿſŹźŝ�ƲƾƴŞƯ�ŚƷƾ�ƫŚƘƟ�źŝǀƵźƄů�ŢƄĩƾ��žƳŚºſř�ŚºƷƽ�ĭ�ºǀƷŚƾ�ƹŹƽ��ƵŵřƺƳŚºųƽ�Aphididae�

ŢƤŝŚƐƯ�ŵŹřŵ���
ŚŤƳƿƶŝ�Ūř�Żř�ƵŶƯō�ŢſŵƿĭŶƴƄĩ�ƶŝ�ƶūƺţ�Śŝ�ƶƘƫŚƐƯ�Ʋƾ�ǇŚŝƽ�žƳŚſřŚƷƽ�ƫŚĩřǀŵřŻō��ŽƺŤĜƿŤųřźǀƯ�ƹ�Ʋǀ��Ʒƺºĩ�ƹźºſ�Ƶƺƾ�

ƹŹƽ��ƪƯŚĩ�šřźƄůƯƺƯ�ƶŤƃƾ�ƮƬĩƱŚƄƳ��ƵŶƴƷŵƽ�ƫŚƘƟǀƵźƄů�ŢƄĩƾ�ǇŚŝƽ�řƿžƳŚſř�ƲƯ�ŚƷƾŶƃŚŝ��ř�ŻřƿƲƯ�ƹŹƾ��Źŵ�Ʊřƺºţ
ƶƯŚƳźŝŚƷƽ�ƫźŤƴĩƾ�Śū�ŹƺĩŸƯ�ŢƟōƾƿ�řźŝ�ƮƷƽ�žƳŚſřŚƷƽ����ř�źŧŒºƯ�ƩźºŤƴĩ�ƲưºƋ�Śţ�Ŷƃ�ŹƺƈŤƯ�ơƺƟ�ºƿ�Ư�Żř�ŢºƟō�Ʋ�ºǀ�Ʊřż

ƵźƄů�ƝźƈƯƂĩŚƷƽ�ƃǀưǀŚƾƿ�ŵƺƃ�ƶŤſŚĩ� 
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