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Abstract 

The susceptibility of the ladybird Chilocorus bipustulatus (L.) to different concentrations (0.5%, 
1.0% and 1.5%) of volk oil was studied. The 0.5% concentration was found to be harmless, while the 
1.0% and 1.5% concentrations were slightly harmful. The adult males and females as well as the 3rd instar 
larvae of ladybird's mean feeding on Aonidiella orientalis (Newstead) were about 6.15, 6.37 and 7.09 
numbers in 24 hours respectively. The simultaneous application of volk oil and ladybird's release is 
recommended for an effective control of A. orientalis. 

 

ưƷřǀĩźţ�ƝźƈƯ�ƂƷŚĩ�Ţǀƃ�šŚŞǀưǀŚƾƿ�Ư� ƱŚŤųŹŵ�šŚƟō� Śŝ� ƵŻŹŚŞƯ� Źŵǀ�ƵŶƃ�ŜūƺƯ� Ƶƺ
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ŹŚŬţ�ƩŚĪƃřƽ�ƲƛƹŹ�ŚƷƽ�ƟřŹŚě�Ƶƹźĭǀƴƾ��ƶĩ�Ţſř�ŹƺƄĩ�Źŵ�ľǇƺưƘƯŝƶ�ƀƫƺƯř�ƲƛƹŹ�šŹƺƇǀƱƺ�
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ƣźƃƾ�šŚŞĩźƯ��(Newstead) Aonidiella orientalis� �� ƹĨƄĜƃ�ŚƷƽ�ŵŹō�ƶŤƃ� �ŵƺƫō�ƶƴĩ� ƹ� ŚƷ�ŚƷƽ�
ĭǀƷŚƾ�Ư�ƵŵŚƠŤſřƾ�ŵƺƃ�(Khalaf & Sokhansanj, 1992; Farid, 1993)���

Żř�ƾĪƿ�ƵźƄů�ƶŝ�ŢŞƀƳ�ƲƛƹŹ�Ʋƿř�ƽŚƿřżƯ�Ƃĩ�Ʈĩ� �ŚƷ�źƐų�ƺŝ�šřźƄů�ƹ�ƱŚƀƳř�ƽřźŝ�Ʊō�Ʊŵ
ŶǀƠƯ��ƶŝ��ħŻƹŶƄƠĩ� ƵĦƿƹChilocorus bipustulatus (L.)�Ţſř�(Talebi Jahromi, 2007)��ƲƛƹŹ� Żř�
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ř��ƶƤƐƴƯ�ŹŵƿƤŰţ�ƲǀſŹźŝ�ƝŶƷ�Śŝ�Ƣƾ�ŧŐţǀ�ź�ƲƿřƹŹ�ƲƛƹŹƽ��ħŻƹŶƄƠĩŹƺƧŸƯ�ƮƷ�ƹ�ƴģǀƯ�Ʋǀ�Ʊřż
ŸƜţƿƶ�į�ƣźƃ�ŵŹŻ�ŹřŵźĜſ�Żř�Ʊōƾ�Ŷƃ�ƭŚŬƳř�šŚŞĩźƯ���

ƶŝ�ŵŶƗ�ƶſ� �ƶƿŸƜţ�ƱřżǀƯ�ƾſŹźŝ�ŹƺƔƴƯ�ƵźƄů�į���źƳ�ƪƯŚĩŵŶƗ�ƶſ�ƵźƄů�į��ƪƯŚĩ�ƹ� ƵŵŚƯ
ŵŶƗ�ƶſ��Ʋſ�ƹŹǇƭƺſ��Żř�ƶĩ�ħŻƹŶƄƠĩŹŚƸģ�ſŸƜţ�ƪŞƣ�ŢƗŚƿŝ��ŶƳŵƺŝ�ƵŵźĪƳ�ƶƶ��ƶƳŚĭřŶū�ŹƺƏ

ƹŹƽ�īźŝ�ŚƷƽ�ƹŚů�šŚŞĩźƯƽ�ÐÍ�ƣźƃ� ŵŹŻ� ŹřŵźĜſƾ�źŤě� ƪųřŵ� Źŵ�šŚŞĩźƯƽ�ŚƷƾƿ�ŵŚƘŝř� ƶŝ� �
Ò�Î���Õ�ŤƳŚſƾ�Ŷƃ� Ƶŵřŵ� Źřźƣ� źŤƯŶƳ� �� źƷƿř� Żř�Ĩƿ�Źŵ�ƪůřźƯ�ƲÎÍ�Ư� Śţ� �Ŷƃ� ƭŚŬƳř� ŹřźĪţǀ�Ʊřż

ŸƜţƿƶ�į�ƶƳřŻƹŹ��ƽ�Ʋſ�ƹŹǇ�ƹ�ƪƯŚĩ�šřźƄůƭƺſ�Ƙţǀǀŵƺƃ�Ʋ���Żř�žěÏÑ�ŢƗŚſ��źŤěƽ��ŵŹƺƯ�ŚƷ
ŵŻŚŝƿŵřŶƘţ� ƹ�ŢƟźĭ� Źřźƣ� Ŷ�ŸƜţ�šřźƄůƿƶ�ŵźĭ�ŢŞŧ� ƵŶƃƿŶ��řƿŚƯŻō� Ʋƿ�ƶŝ� ƶƬůźƯ� ƹŵ� Źŵ�Ƃ

�ƪƇřƺƟÎÒ�Ŷƃ�ƭŚŬƳř�ƮƷ�Żř�ŻƹŹ��ƯǀĮƳŚǀŸƜţ�Ʋƿƶ�į�ƱƺƯŻō�Ǝſƺţ�ƵŵŚƯ�ƹ�źƳ�žƴū�ƹŵ�t-test��ŵŹƺƯ
ŚƤƯƿŢƟźĭ�Źřźƣ�ƶƀ����

� ŹŵƾſŹźŝ�� ħŻƹŶƄƠĩ�ŢǀſŚƀůƶŝ�ŢŞƀƳ�Ĩƫƹ� ƲƛƹŹ��ŢƔƬƛ�ŚƷƽ�řŹƿŵźŝŹŚĩ� Ūƽ��Źŵ
ƶƤƐƴƯ�ŢƟźĭ� Źřźƣ� źƔƳ� ŶƯ�ƹ�ƶſ��ŢƔƬƛÒ�å� �æ�� ƹÒ�æ�Ĩƫƹ�ƲƛƹŹ� ŶƇŹŵ��� ƹƫƺưƘƯ�śōƾ�

ƶŝ�ţ�ƱřƺƴƗǀ�ŹŚư�ŶƷŚƃśŚŴŤƳř�Ŷƃ��ƶŝ�Źŵ�ŹƺƔƴƯ�ƉźƘƯ�Źřźƣ�ŚƷƹŹǇ�Ʊŵřŵƽ��Ʃƹř�Ʋſ�šřźƄů�ƹ
� ƪƯŚƧŢƔƬƛ� źŝřźŝ� Źŵ�ħŻƹŶƄƠĩ�ŚƷƽ�ƲƛƹŹ� źƔƳ� ŵŹƺƯ�� Żř� �ƶŰƠƇ� ƹŵ�ƽ�ƃǀƶƄ�řƽ�çå���çå�
ŤƳŚſƾ��źŤƯ�ƶƧ�Ǝſƹ�ŹŵƱō�ŚƷ�Ƭě�ŜƫŚƣƾ�ţřǀƴƬƾ��źƐƣ�ƶŝ�æç�ŤƳŚſƾ��Źřźƣ�źŤƯƾƯ�ŢƟźĭ��ŵźĭ�ƵŵŚƠŤſřƿŶ�

(Hassan, 1977)� �� ƶƧ�šŹƺƇ�ƲƿŶŝ� Ʋſ� ƹŹǇ� ƵŵƩƹř��ƵźƄů� Ƶŵ� ƹ�į�ŝ� ħŻƹŶƄƠĩ� ƪƯŚĩƶ��ŹƺƏ
ƮƬƣ�Ǝſƺţ�ƶƳŚĭřŶū�ŰƯ�Żř�ƺƯǀ�ƁŹƹźě�Ǝƶŝ�ƹŹƽ�ƶŰƠƇ�į�ƃǀƶƄ�řƽ�ŶƳŶƃ�ƪƤŤƴƯ���ŜƫŚƣ�žĜſ

Ƭěƾ�ţřǀƹŹ�ƲƬƽ�ƠƇƶŰ�į�ƃǀƶƄ�řƽ�ŢƟźĭ� Źřźƣ�ƹ�źĜſř�Ĩưĩ� Śŝƽ�Ťſŵƾ��ƴƛƹŹ�ƩƺƬŰƯƾ�ƹŹƽ�
ƃŚě� ŚƷƹŹǇǀŶƃ�ƵŶ� �žě��ŻřŤƃřŸĭƲ�ƶŰƠƇ�į�ƃǀƶƄ�řƽ�ƹŹ�ƭƹŵƽ�Ƭě�ŜƫŚƣƾ�ţřǀƲƬƱō�ƝźƏ�ƹŵ� ��

ŹƺţŚŝƺĪƳř�ƶŝ�ƹ�ƮĪŰƯ�ŲƳ�ƹ�śƺģ�šŚƘƐƣ�Śŝ�ŚƯŵ�Śŝƽ�æ��t��çÒ��ŽƺǀƀƬſ�ŞƀƳ�ŢŝƺƏŹƾ�Ò��t��ÓÒ�
ŶƇŹŵ���ƹæç�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹæç�ŢƗŚſ�ŹŚţƿĪƾ��ƪƤŤƴƯƿŵźĭŶ��řƿŚƯŻō�Ʋƿ�Źŵ�ƂÑ�řźŝ�ŹřźĪţƽ�
ţ� źƷǀ� ƭŚŬƳř� ŹŚưƃŶ� �źŤě� ƝƹźƓƽ�ŵŻŚŝ� ŻƹŹ� źƷƿƹ� ŚƷƹŹǇ� ŵřŶƘţ� ƹ� Ŷ��ƵŵźƯ� ƪƯŚĩ� šřźƄů

ƿ� ŢƃřŵŵŚƿŵźĭŶ� �ƶŞſŚŰƯ� Żř� žě�ƽ�Ư� ƹ� īźƯ� ŶƇŹŵǀ� źƷ� ź�ŹŚưǀţ�Ƶƹźĭ�ƢŞƏ� ŚƷŹŚưǀţ� ƽŶƴŝ�
ƯŻŚſ�ƆųŚƃŝ�ƱŚǀƲ�ƬƬưƫřƾ�ƵŻŹŚŞƯ�į�ŝǀĥƺƫƺƿĨ��IOBC/WPRS��Ƴř� ƭŚŬř�ƹƿƲư�źţƿźţźƌƯ�ƹ�Ʋƿ�Ʋ

řźŝ�ƲƛƹŹ�ŢƔƬƛƽ�ŚƷƹŹǇƽ��Ʃƹř�Ʋſ�ƪƯŚƧ�šřźƄů�ƹƘţ�ħŻƹŶƄƠĩǀǀŵźĭ�ƲƿŶ���



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ����������������������������������������������������������������������ÕÐ 

� ƶƧ� ŵřŵ� ƱŚƄƳ�ŪƿŚŤƳƯ� ŹŵǀŸƜţ� Ʊřżƿƶ�į�ƵŵŚƯ� ƹ� źƳ�žƴū� ƹŵ�į��ŵŹŻ� ŹřŵźĜſ� Żř�ħŻƹŶƄƠĩ
ƣźƃƾ�šŚŞĩźƯ��ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�řŶƳ�ŵƺūƹŵŹ��åÒ�åp > ��Òè�åt = ���ƯǀĮƳŚǀŸƜţ�Ʋƿƶ�į�źƄůƵ�ƽ�

�ƪƯŚĩźƳ��źƄůƵ�ƽ�ƪƯŚĩ�Ʋſ�ƹŹǇ�ƹ�ƵŵŚƯ�ƭƺſ�ƶŝ�ħŻƹŶƄƠĩ�ţźţǀ�Ŝèè�å�t�æÒ�Ó��çí�å�t�èì�Ó�
�ƹææ�å�t�åî�ì��Źŵ�ŵŶƗçÑ��ŢƗŚſŶƃ�ƶŞſŚŰƯ���

ƯǀŧŐţ� Ʊřżǀ� źŢƔƬƛ�ŚƷƽ�� Ĩƫƹ� ƲƛƹŹ� ƞƬŤŴƯƹŹƽ�� Ʋſ� ƹŹǇƩƹř�ƹ��ƪƯŚĩ� šřźƄů
ħŻƹŶƄƠĩ��Źŵ�ƩƹŶūæ�Ţſř�ƵŶƯō���ƶŝ�ƶūƺţ�Śŝ�ƲƿřŚŤƳƿŚƤƯ�ƹ�Ūƿƶƀ�Ʊō�ƽ�ƘƯ�ŚŝǀŚƷŹŚƽ�ŻŹřƿŝŚƾ�

ƱŚƯŻŚſ�ŝǀƲ�ƬƬưƫřƾ�ƵŻŹŚŞƯ�į�ŝǀĥƺƫƺƿřźŝ� �Ĩƽ�ħŻƹŶƄƠĩ� Ʃƹř� Ʋſ� ƹŹǇ��ŢƔƬƛ��Ò�æ��ŶƇŹŵ
ƹ�īźƯ�Śŝ�Ĩƫƹ�ƲƛƹŹ�Ưǀ�źçÒ�íæ���Ƶƹźĭ�Źŵè���ŚŝƎſƺŤƯ�źƐų��ƹ�ŢƔƬƛ�ŚƷƽ�æ��ƹÒ�å�ŶƇŹŵ�

ƶŝ�ţźţǀŚŝ�Ŝ�źǀƯ�ƹ�īźƯ�ìÒ�ÓÕ��ƹ�Ò�Óç�Ƶƹźĭ�Źŵ����ç��Śŝ�ŗżū�źƐųƾ��ŶƴŤƟźĭ�Źřźƣ��ƴĤưƷǀƲ��
�ƽřźŝƄůħŻƹŶƄƠĩ�ƪƯŚĩ�šřź��ŢƔƬƛ�ŚƷƽ�Ò�æ��æ��ƹÒ�å�ŶƇŹŵ�ƶŝ�ţźţǀƹ�īźƯ�Śŝ�Ŝ�Ưǀź�Ò�ìì��
ÓÒ��ƹçÒ�Óæ��Ƶƹźĭ�Źŵ�ŶƇŹŵç��ƾŗżū�źƐų�Śŝ��ŶƴŤƟźĭ�Źřźƣ���

��
�ƩƹŶūæ��ŢƔƬƛ�źǀŧŐţ�ƱřżǀƯ�źǀƯ�ƹ�īźƯ�ƽƹŹ�Ĩƫƹ�ƲƛƹŹ�ƞƬŤŴƯ�ƽŚƷ�ƹŹǇƽŚƷ��ƲſƩƹř��ƹ

ħŻƹŶƄƠĩ�ƪƯŚĩ�šřźƄů�C. bipustulatus���
Table 1. Mortality of C. bipustulatus treated with different concentrations of volk oil on 1st 

instar larvae and adults. 
 

Concentration 
Life stage 

1.5% 1.0% 0.5% 
81/25 ± 0/15 68/75 ± 0/21 62/5 ± 0/1 1st instar larva 

77/5 ± 0/2 65 ± 0/11 61/25 ± 0/25 Adult 
��
� Śŝźĭ� źƔƳ� ŹŵƲŤƟ�ƶƿŸƜţ� ƱřżǀƯ�į�� Ʋſ� ƽŚƷƹŹǇ� ƹ� ƪƯŚĩ� šřźƄůƭƺſ�ħŻƹŶƄƠĩ� �

C. bipustulatus�šŚŞĩźƯ�ƾƣźƃ�ŵŹŻ�ŹřŵźĜſ�Żř��ƾƯ�ƍŚŞƴŤſř�Ʋǀƴģ��źƷ�Źŵ�ħŻƹŶƄƠĩ�Ʋƿř�ƶĩ�ŵƺƃ
ƹŵ�ƶƬůźƯ�į�ƵźƄů�į�� ƹŹǇ� ƹ�ƪƯŚĩ� ŻřŹŚĩōľŚŤŞƀƳ�ƾƿ�� ƩźŤƴĩ�ƽřźŝ� ƾŝƺƬƐƯ�Ʋƿř�ŢƟō�ŹřŵŹƺųźŝ

Ţſř��Farid (1993)��żǀƳƤŰţ�Źŵǀŵƺų�šŚƤ��Ʋƿřŝ�řŹ�ħŻƹŶƄƠĩƶ�źĭŹŚĪƃ�ƱřƺƴƗƽ��ƩźŤƴĩ�Źŵ�ƮƸƯ
řŵźĜſƾƯ� ƾƟźƘƯ� šŚŞĩźƯ� ƾƣźƃ� ŵŹŻ� Ź�ƾƯ� ŹŚƸƓř� ƹ� Ŷƴĩ��źƿŚſ� ŹŚƴĩ� Źŵ� źĭŹŚƨƃ� Ʋƿř� ƶĩ� ŵŹřŵ

ƾƯ� ƾƘǀŞƏ� ƱŚƴưƃŵ�ƮƄģ�ƂƷŚĩ� ŶƳřƺţ�ƶƯŚƳźŝ�Ʀƿ�ŜƫŚƣ� Źŵ� źƔƳ� ŵŹƺƯ�ŢƟō� ƩźŤƴĩ� Źŵ� ƽźǀĭ��ƽ
ŶƃŚŝ� ƶŤƃřŵ� ƾƤǀƠƬţ� ŢƿźƿŶƯ� ��ŚǀƳźƠǀƫŚĩ� Źŵ�� ƾƿōŹŚĩŻƹŶƄƠĩ� ħC. bipustulatus��ƩźŤƴĩ� ƽřźŝ
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� ƾƿŚǀƳźƠǀƫŚĩ�ĨƄĜƃÑÑ���Ñæ�� ŶƇŹŵŢſř� ƵŶƃ� ŵŹƹōźŝ�(Popova, 1971)� �� �ƲǀƴĤưƷ�ƹ�ƁŹƹźě
�ƽŻŚſŚƷŹ�Ʋƿř�ƩźŤƴĩ�ƽřźŝ�ħŻƹŶƄƠĩƦƄĜƃ�Risso cus citricPlanoco��ŢǀƘưū�ƂƷŚĩ�ŜūƺƯ

Ŷƃ�śƺƬƐƯ�Ŷů�Źŵ�ŢƟōŢſř�Ƶ�(Berlinger & Izahor, 1979)����
ģ�źƷ�ƶĪƴƿř�ƶŝ�ƶūƺţ�ŚŝƮĩ�ƲƛƹŹ�ŢƔƬƛ�ƶ�Ƃǀŝ�Ʊō�źǀŴŞţ�ŢƗźſ�ŶƃŚŝ�źţ�źţ��ƹŹ�Ʊō�ƭřƹŵƽ�

ĭǀƮĩ�ƵŚ��ƹ�źţƶŬǀŤƳŹŵ�ƵźƄů�šŹŶƣ�Ƅĩƾ�Ƴ�ƱōǀƮĩ�ż�ŵƺŝ�ŶƷřƺų�źţ��řźŝŚƴŝƿřźŝ�Ʋƽ�řżƟřƿƶūŹŵ�Ƃ�į�
ĭŶƴƄĩƾ�ŢƔƬƛ�Żř�ŚƷƽ�ŝǀƂ�Ư�ƵŵŚƠŤſř�ƲƛƹŹ�źţƾ�ŵƺƃ��Ƶƹźĭ�ŪƿŚŤƳ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ��ƽŶƴŝƢŞƏ�

Ʋǀŝ�ƱŚƯŻŚſ�ƽŚƷŹŚǀƘƯ�ŞƯ�ƾƬƬưƫřƵŻŹŚ�į�Ĩƿĥƺƫƺǀŝ�ƢǀƤŰţ�Źŵ��źƋŚů�ƾƯ�ƶŬǀŤƳ�Ʊřƺţ�ƶƧ�ŵźƧ�ƽźǀĭ�
ƶƤƐƴƯ� Źŵ�į�ƶƯŚƳźŝ�Ĩƿ�ŜƫŚƣ� Źŵ�ƾƣźƃ� ŵŹŻ� ŹřŵźĜſ�ƩźŤƴĩ�ƽřźŝ�ũƺƴƸĩ� ƹ�ŢƟźǀū�į��ŢƿźƿŶƯ

šŚƟō�ƾƷƺŞƳř���ħŻƹŶƄƠĩ�ƹ�Ĩƫƹ�ƲƛƹŹ�ŵźŝŹŚĩC. bipustulatus��ƶǀƇƺţ�ƪŝŚƣŢſř����
ƶǀƬĩ� Żř�į�šŚƤǀƤŰţ� ƂŴŝ� ƱřŹŚĪưƷ��ƵŚǀĭ�ţ� żĩźƯ� ƾĪƃżě�ƹ� ŢƟźǀū� ƽŻŹƹŚƄĩ� šŚƤǀƤŰ
�źĪƄţ�ũƺƴƸĩƾƯ�ƾƳřŵŹŶƣ�ƹ�ŵƺƃ���
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