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ƵŶǀƨģ��

�ƺƯ�ƵźŬƳŻ(Psalmocharias alhageos)ŶǀƬĩ�ŢƟō� �ƽ�ŚƷ� ƵŹƺě�šŶƯ�ƾƳǇƺƏ�ƶƿŸƜţ� Śŝ�ƹ� Ƶŵƺŝ�Ʊřźƿř� Źŵ�ŹƺĮƳř�ƱŚŤųŹŵƽ�řƿ�Żř�ŢƟō�Ʋ
ƮŴţ�ƹ�ƺƯ�ƶƄƿŹ�ƾţŚŞƳ�Ƶźǀƃ�ƽƹŹ�ƪƯŚĩ�šřźƄů�ƽŹřŸĭƶųŚƃźſř�ŦƗŚŝ��ŚƷƿŵŚƈŤƣř�šŹŚƀųŵŚŬƽ�Ư�ƱřŹŚĩ�ŹƺĮƳř�ƶŝƾ�ŵŵźĭ�����ƢǀƤŰţ�Ʋƿř�Źŵ

�ƪů�ƪŝŚƣ�ƖƿŚƯ�ƪƯŚƃ�ƪǀƳƹźĜǀƟ�ƾƬųřŵ�ƱƺǀſǇƺƯźƟ�ƹŵ�ƾƿřŹŚĩ�SC .02%��ƩƺƳřźĭ�ƹ ��G .02%��ƾūŹŚų�ƪǀƳƹźĜǀƟ���G .02%� �ęŚţŹŚƧ���G 

.5%��ŶƿźěƺƬĩřŶǀưƿř�ƹ �SC 350� �ŜƫŚƣ�Źŵ�ƞƬŤŴƯ�ƽŚƸŤƔƬƛ�Śŝ�Ʀƿ�źƷħƺƬŝ�ŭźƏŚƷƽ�ƟŵŚƈţ�ƪƯŚĩƾ�Śŝ��ì��ƹ�ŹŚưǀţë���ƺƯ�ƵźŬƳŻ�ƶǀƬƗ��ŹřźĪţ
żĩźƯ�ƱŚŤſř�Źŵƽ�Ŷƃ�ƶƘƫŚƐƯ���řŶŤŝř�Ƶĥƹźě�ƭŚŬƳř�ƽřźŝ�ƶƿŚſ�Ţưƀƣ�ŹŵŻřŶƳř�ƺƯ�ƱŚŤųŹŵ��ŹŚǀƃƽ��ƢưƗ�ƶŝçå�źŤƯ�Ʀƿ�ƾŞƿźƤţ�ƕŚƘƃ�ƶŝ�ƹ�źŤưǀŤƳŚſ�

žĜſ� ƹ� Ŷƃ� ŵŚŬƿř�� ƾƃŚě� ƩƺƳřźĭ� Śƿ� ƾƷŵ� ƩƺƬŰƯŶƿŵźĭ� ƭŚŬƳř� �ŝ� ƪƈƟ� ƩƺƏ� ŹŵƶŤſƺě� ŵřŶƘţ� ƾĮŤƠƷ�šŹƺƇ� ƶ�ƽŚƷ�űřŹƺſ� �ƾĭźǀƠƃ�ƽŚƷ
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ŶƯō��ƶŝ�ŝ�ŜǀƧźţ�ƹŵ�Ʋƿř�ŵźŝŹŚĩ��ŚƷŹŚưǀţ�źƿŚſ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƩƺƳřźĭ�ƪǀƳƹźĜǀƟ�ƹ�ŶƿźěƺƬƧřŶǀưƿř��ƽŚƷŹŚưǀţ�Źřŵ�ƾƴƘƯ�ƝǈŤųř�ƶŝ�ƶūƺţ�Śŝ�ƾƬƧ�ŹƺƏ�ƶ
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Abstract 

Vine Cicada, Psalmocharias alhageos (Hom.: Cicadidae), is a key pest of vine in Iran. Nymphs are active on 
vine roots and feed on plant sap while adults damage vine branches through laying eggs. In a field study, based on a 
random complete block design, with 7 treatments and 6 replications, the efficacy of cartap (Padan® G 4%), 
imidacloprid  (Confidor® Sc 350) and two formulations of fipronil (SC 5% and G 0.02%; at different concentrations) 
were assessed against Vine Cicada in Markazi province. Treatments were applied in March by making a 20-cm deep 
groove, at a radius of one meter, under the canopy of vines. The number of nymphal exit holes, pupa and damaged 
branches were subjected to analysis of variance followed by Duncan�s test. The lowest number of nymphal skin (13.17 
and 10.83), exit holes (1.33 and 0.5) and damaged branches (7.1 and 8.33) were observed in imidaclopriod and fipronil 
G 0.02% (50 gr/vine) treatments, respectively. Based on our results, fipronil (G 0.02%) (at 50 gr/vine) and 
imidacloprid (at 20 ml/vine) can reduce Vine Cicada damage and increase yield if applied before emergence of pupa.  
Key words: grape, grape cicada, fipronil, imidachlopride,  control,  
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�ƺƯ�źŤƯ�Ʀƿ�ƾŞƿźƤţ�ƕŚƘƃ�ƶŝ���ƢưƗ�ƶŝ�ƥŚų�ƹ�ƵŶƃ�ƭŚŬƳř�ŢųŹŵ�źƷ�ƽŚě�ƾƃŚě�ƩƺƳřźĭ�ƹ�ƽżƿŹ�ƩƺƬŰƯ�ŭźƏ�ƶƄƤƳ�ŽŚſřźŝæå�
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Ŷƃ�ƭŚŬƳř���
��

ŪƿŚŤƳ��
ƾĭźǀƠƃ�ƶŤſƺě��

ƾƴƘƯ�ƝǈŤųř�žƳŚƿŹřƹ�ƶƿżŬţ�ŪƿŚŤƳ��ŵřŵ�ƱŚƄƳ�ƾĭźǀƠƃ�ƶŤſƺě�ŵřŶƘţ�źƔƳ�Żř�ŚƷŹŚưǀţ�Ʋǀŝ�ƽŹřŵ�df6, 30 f=3.56, P= 0.0086���
ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�źŝ�Śƴŝ��ŚƷ�ƩƹŶū��æ��ŹŚưǀţ �ƱřżǀƯ�ƶŝ�ƾƬųřŵ�ƪǀƳƹźĜǀƟ�ƽŚƷêå��ƱřżǀƯ�ƶŝ��ŹƹŶǀƠƳƺƧ��ƹ�ƭźĭçå��Źŵ�źŤǀƫ�ƾƬǀƯçå�

ƺƯ�ŢųŹŵ�źƷ�ƽřŻř� ƶŝ�śō� źŤǀƫ� � �� Śŝ�ŜǀţźŤŝíè�æå�� ƹæì�æè�ƲǀƿŚě�ƽřŹřŵ� � ŵŶƗ��ƾĭźǀƠƃ� ƶŤſƺě� ŵřŶƘţ�Ʋƿźţ�� Ƶƹźĭ� Źŵc� ��ƹ
ưǀţŹŚ��ƽŚƷ��Śŝ�ŜǀţźŤŝ�ęŚţŹŚƧ�ƹ�ŶƷŚƃëì�ëç��ƹéí��ƾĭźǀƠƃ�ƶŤſƺě�ŵřŶƘţ�ƲƿźŤƄǀŝ�ƽřŹřŵ�ŵŶƗ��Ƶƹźĭa��ŶƴŤƃřŵ�Źřźƣ� ��ƩƺƳřźĭ
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�ƪǀƳƹźĜǀƟç�å�ƱřżǀƯ�ƶŝ��ƾūŹŚų�ŶƇŹŵêå��ƪǀƳƹźĜǀƟ��ƭźĭSC 5%�ƱřżǀƯ�ƶŝ��èå��ƵřźưƷ�ƶŝ�źŤǀƫ�ƾƬǀƯ���ƱřżǀƯ�ƶŝ�ƾƬųřŵ�ƪǀƳƹźĜǀƟéå�
�ƽŹŚƯō�Ƶƹźĭ�Źŵ�ƭźĭb�ƴŤƟźĭ�ŹřźƣŶ����

��
ŚƷ�ƵŹƺě�ƾūƹźų�ƽŚƷ�űřŹƺſ�ŵřŶƘţ��

ƵŹƺě�ƾūƹźų�űřŹƺſ�ŵřŶƘţ��žƳŚƿŹřƹ�ƶƿżŬţ�ŪƿŚŤƳ�źŝŚƴŝ��ƵŶƷŚƄƯ�ŶƇŹŵ�Ʀƿ�ŮƐſ�Źŵ�ƽŹřŵ�ƾƴƘƯ�ƝǈŤųř�ŚƷŹŚưǀţ�Ʋǀŝ�ŚƷ
�Ŷƿŵźĭ�df6, 30 f=11.29, P= 0.001� ���ŚƷŹŚưǀţ�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ƩƹŶū��æ��ŵřŵ�ƱŚƄƳ� ��ŚƷŹŚưǀţ�źƿŚſ�Śŝ�ęŚţŹŚƧ�ƹ�ŶƷŚƃ�ƽŚƷŹŚưǀţ

ƾƴƘƯ�ƝǈŤųř�� ƶƳŚĭřŶū� Ƶƹźĭ� Źŵ� ƹ� ƶŤƃřŵ�ƽŹřŵa�ŶƴŤƟźĭ� Źřźƣ� �ŶƴŤƟźĭ� Źřźƣ� Ƶƹźĭ�Ʀƿ� Źŵ� ƮƷ� Śŝ� ŚƷŹŚưǀţ� źƿŚſ� ��ŵƺūƹ�Ʋƿř� Śŝ
ƵŹƺě�ƾūƹźų�űřŹƺſ�ŵřŶƘţ�ƲƿźŤưƧ�ƪǀƳƹźĜǀƟ�ƩƺƳřźĭ�ƽŚƷŹŚưǀţ�Źŵ� ŚƷ��ƱřżǀƯ�ƶŝ�ƾƬųřŵêå�� Śŝ�ŜǀţźŤŝ�ŹƹŶǀƠƳƺƧ�ƹ�ƭźĭê�å��ƹ

èè�æ�Ŷƿŵźĭ�ƵŶƷŚƄƯ�ŵŶƗ�����
��

Ƶŵƺƫō�ƶųŚƃ��
ƾƴƘƯ�ƝǈŤųř�ŚƷŹŚưǀţ�Ʋǀŝ�Ƶŵƺƫō�ƶųŚƃ�ŵřŶƘţ�źƔƳ�Żř�ƶƧ�ŵřŵ�ƱŚƄƳ�ŚƷŹŚưǀţ�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ŵŹřŶƳ�ŵƺūƹ�ƽŹřŵ�df6, 30 f=1.01, 

P= 0.4221� � ��ƾƴƘƯ�ƝǈŤųř�ƭŶƗ�ŵƺūƹ� Śŝ�� �ŚƷŹŚưǀţ�Ʋǀŝ�Źřŵ�ƹ�ŹƹŶǀƠƳƺƧ�ƽŚƷŹŚưǀţ�Źŵ� Ƶŵƺƫō�ƶųŚƃ�ƱřżǀƯ�ƲƿźŤưƧ�żǀƳ� ŚŬƴƿř�Źŵ
�ƱřżǀƯ�ƶŝ�ƾƬųřŵ�ƩƺƳřźĭ�ƪǀƳƹźĜǀƟêå�Ŷƃ�ƵŶƷŚƄƯ�ŢųŹŵ�źƷ�ƽřŻř�ƶŝ�ƭźĭ����ŶƷŚƃ��ƽŚƷŹŚưǀţ�Źŵ�żǀƳ�Ƶŵƺƫō�ƶųŚƃ�ŵřŶƘţ�ƲƿźţǇŚŝ

�ƪǀƳƹźĜǀƟsc��ƱřżǀƯ�ƶŝèå�ƾƬǀƯ�Ŷƿŵźĭ�ƵŶƷŚƄƯ�ęŚţŹŚƧ�ƹ�źŤǀƫ���
��

�ƩƹŶūæ��ƃ�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯƆųŚ�ƶƴƯřŵ�Ŷƴģ�ƱƺƯŻō�ƁƹŹ�ƶŝ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�Źŵ�ƾŝŚƿŻŹř�ŵŹƺƯ�ƽŚƷ��ƩŚſ�ƲƨƳřŵ�ƽřæèîæ���
Table 1. Mean comparison of evaluation indicators by Duncan's multiple test in 2012. 

��
treatment concentration mean±SE 

  Pupal shell Exit hole Infected 
branches 

Control - 62.67±13.49a 10.67±2.1a 14.50±3.93a 
Granule cartap 4% 50 gr/ha 48.00±12.84a 13.00±3.4a 10.53±2.29a 

Internal granule fipronil 0.2% 50 gr/ha 10.83±4.23c 0.50±0.2b 8.33±1.86a 
Internal granule fipronil 0.2% 40 gr/ha 27.33±7.37bc 2.17±0.87b 10.17±2.1a 
External granule fipronil 0.2% 50 gr/ha 24.17±4.06bc 1.50±0.65b 8.83±2.13a 

Internal fipronil Sc 5% 30 ml/ha 32.00±6.39ab 1.67±0.74b 12.33±2.04a 
Confidor® 20 ml/ha 13.17±4.11c 1.33±0.51b 7.1±2.41a 

ƾƴƘƯ�ƝǈŤųř�źĮƳŚƄƳ�ƱƺŤſ�źƷ�Źŵ�ƶŝŚƄƯ�źǀƛ�Ɲƹźů��ŮƐſ�Źŵ�Źřŵê�Ţſř�ŶƇŹŵ. 

��
ŦŰŝ��

ŪƿŚŤƳ�ŵřŵ�ƱŚƄƳ�ƵźƄů�ƶĩ�Ƃĩ��ƩƺƳřźĭ�ƾƬųřŵ��ƪǀƳƹźĜǀƟ0.2%���ƱřżǀƯ�ƶŝgr�êå���ŹŚưǀţ�ƹ�ŢųŹŵ�źƷ�ƽřŻř�ƶŝřƿưǀźěƺƬĩřŶƿŶ�
��ŹƹŶǀƠƳƺƧSC350��ƱřżǀƯ�ƶŝ�gr çå�ŢųŹŵ�źƷ�Źŵ��ƶŬǀŤƳ�Źŵ�ƹ�ŚƷ�ƵŹƺě�ƾūƹźų�űřŹƺſ�řŶƘţ�ƂƷŚĩ�ƽƹŹ�ƾŞſŚƴƯ�ƾƫźŤƴĩ�šřźŧř

ŶƴŤƟźĭ�Źřźƣ� Ƶƹźĭ�Ĩƿ� Źŵ�ƹ�ŶƳŹřŵ� ŚƷŹŚưǀţ�źƿŚſ�ƹ�ŶƷŚƃ�ŹŚưǀţ�ƶŝ�ŢŞƀƳ�ŵźĪƬưƗ�ƂƿřżƟř���Ƃĩ�ƵźƄů�ŜſŚƴƯ�ƾƫźŤƴĩ�šřźŧř
ƿř�ƶƧ��Ţſř�ƵŶƃ�ƁŹřżĭ�ǈŞƣ�ŹƹŶǀƠƳƺƧ�ĨǀưŤƀǀſưǀźěƺƬĩřŶƿŶ�řŹřŵƽ�ŝǀźŤƄƿƲ�ŧŚţǀź�ƹŹƽ�ƵŹƺě�šŚƠƬţ�ŚƷƽ��ƺƯ�ƵźŬƳŻ��ƂƷŚĩ

ŤƳ� Źŵ� ƹ�ŢƟō�šŹŚƀųǀƶŬ�řżƟřƿƂ�� ƩƺƈŰƯ� ŵźĪƬưƗ�Ţſř� ƶŤƃřŵ�Valizadeh & Farazmand, 2009� ��ƢǀƤŰţ�Ʋƿř� ŪƿŚŤƳ� Śŝ� ƶƧ
ŵŹřŵ�ŢƤŝŚƐƯ����ĨǀưŤƀǀſ�Ƃĩ�ƵźƄů��ƶĪƴƿř�ƶŝ�ƶūƺţ�Śŝ�řŸƫřƿưǀźěƺƬĩřŶƿŶ��ƺƯ�ƵźŬƳŻ�ƶǀƬƗ�źŝ�ƾěŚǀưǀƃ�šŚŞǀĩźţ�ƲƿźţźŧƺƯ�Żř�ƾĪƿ

Archive of SID

www.SID.ir

http://www.sid.ir


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

��

120 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

�ƶŤųŚƴƃ�ŶƳřƺţ�ƾƯ�ƲƿżĮƿŚū�ƽŚƷ�Ƃĩ�ƵźƄů�ƾƟźƘƯ�Źŵ�Ƃĩ�ƵźƄů�Ʋƿř�Śŝ�ƂƿŚƯŻō�ŵŹƺƯ�ƽŚƷŹŚưǀţ�ƽřŹŚĩ�ƱřżǀƯ�ƶƀƿŚƤƯ�ƵŶƃ
ŵźǀĭ�Źřźƣ�ƪưƗ�ħǈƯ���

Ʋƿř�ƶŝ�ƶūƺţ�Śŝ�Ʋƿř�źŝ�Śƴŝ��ƽŚƷŹŚưǀţ�ƶĩƵźƄů�Ƃĩ��ƪǀƳƹźĜǀƟƾƬųřŵ��ƩƺƳřźĭ0.2%���ƱřżǀƯ�ƶŝgr�êå���ƪǀƳƹźĜǀƟ�ƹ�Regent®���Śŝ
�ƾƿřŹŚĩ�ƝźƈƯ� ŹřŶƤƯ�ƲǀưƷ�ƽŚƷ�űřŹƺſ� ŵřŶƘţ�ƲǀĮƳŚǀƯ�ƑŚŰƫ� Żř� ƹ�ŶƳŵřŵ�ƱŚƄƳ� ŵźĪƬưƗ�ƂƿřżƟř� ƹ� �ŢƟō�ƩźŤƴĩ� Źŵ� řŹ� ŵƺų

�ƶƯŚƳźŝ�Źŵ�ŚƸƳō�Żř�Ʊřƺţ�ƾƯ�ŶƴŤƟźĭ�Źřźƣ�Ƶƹźĭ�Ĩƿ�Źŵ�ŶƿřźěƺƬĩřŶǀưƿř�Ƃĩ�ƵźƄů�Śŝ�ŵźĪƬưƗ�ƱřżǀƯ�ƲǀƴĤưƷ�ƹ�ŚƷ�ƵŹƺě�ƾūƹźų
ŵƺưƳ�ƵŵŚƠŤſř�ŢƟō�ƾƤǀƠƬţ�ŢƿźƿŶƯ��ƵźƄů�ŜſŚƴƯ�ƾƿřŹŚĩ�ƕƺƋƺƯ�Ʋƿř�ƶĩ�ŢƔƬƛ�Śŝ�řŹ�Ƃĩ��Źŵ�ƹ�ŢƟō�ƩźŤƴĩ�Źŵ���źƔƳ�ŵŹƺƯ�ƽŚƷ

ƾƯ� ƱŚƄƳ� Ʊō�šŹŚƀų�ƂƷŚĩ� ƶŬǀŤƳ�ŶƷŵ� � �ƵźƄů�Ƃĩ�ęŚţŹŚĩ�� ƱřŵŚě� ƱƺǀſǇƺƯźƟ�G% 4� �ƵźƄů� ƶƧ�ƾƄƧ�ƦǀưŤƀǀſ��źŧř� Śŝ
ř�ƾƃŹřƺĭ��ƾſŚưţ�Ţſř�ƵŶƃ�ƶŤƟźĭ�ŹŚĪŝ�ƞƬŤŴƯ�šǇƺƈŰƯ�Źŵ�ƵŶƴĪƯ�šŚƟō�ƶǀƬƗ�źŝ�ƶĩ��ŢƔƬƛ�Śŝ�gr�êå��żǀƳ�ŢųŹŵ�źƷ�Źŵ

ŵřŵ�ƱŚƄƳ�ŵƺų�Żř�ƾƴǀƿŚě�ƾƿřŹŚĩ����
�ŵƹŹ�ƾƯ� ŹŚĩ�ƶŝ�ĨƄĜƃ�ƹ�žĜƿźţ� �ƪǀƀě� �ŻƺƴǀƯ� �ĨƫŚŝ� ŶǀƠſ� �ƶŤƃ�ƪǀŞƣ� Żř�ƾţŚƟō�ƩźŤƴĩ�ƽřźŝ�ŶƿźěƺƬĩřŶǀưƿř�Ƃĩ�ƵźƄů

�Talebi Jahromi, 2009� ��� ŶƿźěƺƬĩřŶǀưƿř�Ƃĩ� ƵźƄů�ƝźƈƯ�Admire®� �ĨƄĜƃ� ƩźŤƴĩ�ŢƸū�ħŚų� Źŵ� ŵźŝŹŚĩ�šŹƺƇ� ƶŝ
ƫōŵŹōŵƺ��Pseudococcus maritimus���ŹřŶƤƯ�ƶŝ�ŹƺĮƳř�ƽŚƷ�ƙŚŝ�Źŵççêå��ææçê�Ţſř�ƵŶƃ�ƶǀƇƺţ�ŹŚŤĪƷ�Źŵ�ƭźĭ���Ƃĩ�ƵźƄů�Ʋƿř

�ŵƺƃ�ƾƯ�śŸū�ŚƷ�ƶƄƿŹ�Ǝſƺţ��ƱŚŤųŹŵ�ƽŹŚǀŝō�Żř�žě�ƹ�ƵŶƃ�ƝźƈƯ�ƮŴƃ�Żř�ƪŞƣ�ƹ�ƱŚŤųŹŵ�ƾƷŶƬĭ�ƱŚƯŻ�Źŵ(Pfeiffer & 

Schultz, 1996)� �� ŹřŶƤƯ�ƲǀƴĤưƷç�ç�� Źŵ� źŤǀƫ�ƾƬǀƯæå�ƫ� ŶƿźěƺƬĩřŶǀưƿř�Ƃĩ� ƵźƄů�Żř�ŢųŹŵ�źƷ� ŌřŻř� ƶŝ�śō� źŤǀ�ŹƹŶǀƠƴĩq�
Sc350���Ŷƴĩ�ƾƯ�ƩźŤƴĩ�řŹ�ŚƷ�ƱŚŤƀĩŚţ�Źŵ�ŵƺƫōŵŹō�ĨƄĜƃ(Tollerup et al., 2004)���ŹřŶƤƯ�ƶŝ�ŶƿźěƺƬĩřŶǀưƿř�Ƃĩ�ƵźƄů�ŵźŝŹŚĩçå�

ŵ�ƾŝƺų�źǀŧŚţ�ħŚų�Żř�ƺƯ� ƵźŬƳŻ�ƽŚƷ� ƵŹƺě�ũƹźų�ƱŚƯŻ�Źŵ�ŹƺĮƳř�ŢųŹŵ�źƷ�ŌřŻř�ƶŝ�źŤǀƫ�ƾƬǀƯ��ŵŹřŵ�ŢƟō�šŹŚƀų�ƂƷŚĩ�Ź
�ŹŚưǀţ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƶĪƿŹƺƐŝ�ŶƷŚƃ���ƂƿřżƟř�ŜūƺƯèêå��ŹŚưǀţ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƹ�ƽŶƇŹŵ�ƾƳŚŞƛŚŝ�šŚǀƬưƗ���ƂƿřżƟř�ŦƗŚŝççå�

�ŵƺƃ�ƾƯ�ƩƺƈŰƯ�ŵźĪƬưƗ�ƽŶƇŹŵ�Valizadeh & Farazmand, 2009����
ƯźƟ�ƶĩ�ŶƷŵ�ƾƯ�ƱŚƄƳ�ƪǀƳƹźĜǀƟ�Śŝ�ŶƿřźěƺƬĩřŶǀưƿř�Ƃĩ�ƵźƄů�ŪƿŚŤƳ�ƶƀƿŚƤƯ�ƪŝŚƣ�ƾƿřŹŚĩ�ƑŚŰƫ�Żř�ƪǀƳƹźĜǀƟ�ƩƺƳřźĭ�ƱƺǀſǇƺ

ŶƃŚŝ�ƾƯ�ŶƿźěƺƬĩřŶǀưƿř�Śŝ�ŢŝŚƣŹ���ƹ�ŵƺŝ�ŹřŵŹƺųźŝ�ƽźŤƸŝ�ƾƿřŹŚĩ�Żř�ƩƺƳřźĭ�ƱƺǀſǇƺƯźƟ��ƪǀƳƹźĜǀƟ�ƶŤƟŹ�ŹŚĪŝ�ƱƺǀſǇƺƯźƟ�ƹŵ�Ʋǀŝ
�ƱřżǀƯ�ƶŝ�ƪǀƳƹźĜǀƟ�ƩƺƳřźĭêå��ƱřżǀƯ�ƶŝ�ŶƿřźěƺƬĩřŶǀưƿř� Śŝ�ƽŵƹŶů�Śţ� �ŢųŹŵ�źƷ�ŌřŻř�ƶŝ�ƭźĭçå��ƾƬǀƯ�ŢųŹŵ�źƷ�ŌřŻř�ƶŝ�źŤǀƫ

ŵźĩ�ƾƯ�ƽźŝřźŝ���
ƭźƧ�ƽƹŹ�ƪǀƳƹźĜǀƟ�ƂƧ� ƵźƄů� ŵźŝŹŚƧ� ƢǀƤŰţ� Śŝ� �ƢǀƤŰţ�Ʋƿř� Żř� ƪƇŚů�ŪƿŚŤƳƶƣƺƏ�ƽŚƷƶƄƿŹ� ƹ� Źřƺų�źƨƄǀƳ� Źŵ� Źřƺų

� źǀƯ� ƹ�īźƯ�ŜŞſ� ƶĩ�ƽŹƺƐŝ� �ƶŤƃřŵ�ŢƤŝŚƐƯêé�ëé��Ţſř� ƵŶƿŵźĭ�šŚƟō�Ʋƿř�ƽŚƷƹŹǇ�ƽŶƇŹŵ�Mann et al., 2009� ���Źŵ
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