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Abstract 
Greenhouse and field experiments were conducted to evaluate the resistance components in 33 

potato commercial cultivars to Colorado potato beetle, Leptinotarsa decemlineata (Say) in 2008. In a field 
choice test, the numbers of attracted beetles to the cultivars was determined as antixenosis index. To 
evaluate the antibiosis, potato tubers were planted in pots under greenhouse conditions and on each pot, 
one sleeve cage was set up, in which 15 first instar larvae were released and reared. The Larval weight 
after 12 days of releasing, mortality percentages of larvae and pupae and the durations of developmental 
stages were analyzed as the antibiosis indices. To study the level of tolerance of cultivars, the infested and 
non infested plots were isolated and arranged based on a randomized complete block design in field. In 
infested plots, each plant was infested by 40 medium larvae (second and early third instars) 15 days prior 
to the blooming of plants. At the end of the season, defoliation and yield loss among infested plots were 
determined and compared to non infested plots for each cultivar. Significant differences were observed in 
all studied traits. The cultivars Cardinal, Carlita and Sinja showed antixenosis effects with the least 
numbers of attracted beetles, whereas cultivars Carlita, Sinja, Delikat, Aparet and Bridjet showed 
antibiosis effects in comparison to the others. The cultivars Santana, Satina, Nicola and Bridjet showed 
tolerance to damage of the pest. Using cluster analysis, UPGMA procedure was based on Euclidean 
distance and 33 experimental cultivars were grouped in 7 distance groups. 
Key words: resistance, potato, Colorado potato beetle, antixenosis, antibiosis, tolerance, resistance 
component 
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ſǀŜ�ƯŻǀƴƾ�ƶŤƿŹřƹ�ƶſ�ƽƹŹ�řŹ�ƽ�Van Gogh��Timo�ƹ�Nevesky�ŶƳŵƺưƳ�ƾſŹźŝ����ƾºſŹźŝ�Ʋƿř�Źŵ
ǀƯƹŵřźƬƧ�Ʀſƺſ�ƽƹŹǇ�ƽŚƤŝ�ƹ�ƺưƳ�ƹ�ŶƃŹ�Ʊřżƽ�ſǀŜ�ƯŻǀƴƾ����ƶºŝ�ŹƺºŝżƯ�ƭŚºƣŹř�ƽƹŹ�źŝ���ƱřƺºƴƗ

ƆųŚƃ�ƾŤƳō�ƾŝŚƿŻŹř�ƽŚƷ�ƮŴţ�ƱřżǀƯ�ƹ�Żƺǀŝ��ƶºƿŸƜţ�Ůǀūźţ�ƹ�ƽżƿŹ����ƆųŚºƃ�ƱřƺºƴƗ�ƶºŝ�ƽř���ƽŚºƷ
ƾŤƳō�ƾŝŚƿŻŹř���ŢºƟźĭ�Źřźºƣ�ƾſŹźŝ�ŵŹƺƯ�ŻƺƳŻ����ƱřżºǀƯ�ŚºƤŝƽ��ƵŻřŶºƳř�ƹ�ƽƹŹǇ�ƽ����ƪºƯŚƧ�šřźºƄů

ƁŹƹźě�ƹ�ƶſ�ƽƹŹ�ƶŤƟŚƿƶŤƿŹř�ƽ�ƄƿŚƯŻōƾ�ƾƴƘƯ�ƝǈŤųř�ŶƴŤƃřŶƳ�ƮƷ�Śŝ�ƽŹřŵ�����źºƳ�ƪºƯŚƧ�šřźƄů
ƶƿŸƜţ�Ůǀūźţ�ƮƣŹ�ƶŝ�ŢŞƀƳ�ƽř�Nevesky�ŶƳŵřŵ�ƱŚƄƳ�źĮƿŵ�ƭŚƣŹř�Śŝ�ƶƀƿŚƤƯ�Źŵ��ƲǀƴĤưƷ�šřźƄů�

ƮŴţ�ƽřźŝ�ƵŵŚƯ���ƮºƣŹ�ƽŹřŸºĭ�Nevesky�řŹ��������ŶºƳŵřŵ�Ůǀūźºţ�źŤºƄǀŝ�źºĮƿŵ�ƮºƣŹ�ƹŵ�Śºŝ�ƶºƀƿŚƤƯ�Źŵ��



ÒÑ                         ƱřŹŚƨưƷ�ƹ�ƵżƿźƸƧ�ƾưſŚƣ���Źŵ�ŢƯƹŚƤƯ�ƽřżūř�ƾſŹźŝèè�Ŝǀſ�ƽŹŚŬţ�ƮƣŹ�ƾƴǀƯŻ������

Karroubizadeh et al. (2002)�ŚƨƯƮƀǀƳ��Ŝǀºſ�ƽƹŵřźƬƧ�Ʀſƺſ�ƶŝ�ŢƯƹŚƤƯ�ƽŚƷ���Źŵ�řŹ�ƾºƴǀƯŻÏÍ�
Ŝǀſ�ƾƗřŹŻ�ƮƣŹ��ƹ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ƾƴǀƯŻƶƗŹżƯ�řƽ�ŶƳŵƺưƳ�ƾſŹźŝ����ŵŹƺºƯ�ƭŚƣŹř�ƱŚǀƯ�Źŵ

ƾŤƳō�ŵƺūƹ�źŝ�ƾƴŞƯ�ƽŶƷřƺƃ�ƶƘƫŚƐƯ�ƾŤƳō�ƹ�Żƺǀŝ�������Źŵ�ƝǈŤºųř�ŵƺºūƹ�ŚºƯř�ŶºƿŵźĮƳ�ƵŶƷŚºƄƯ�ŻƺƳŻ
ƱřŶƬĭ�Źŵ�ŵźƨƬưƗ�ƂƷŚƧ�ŶƇŹŵ�ƛ�ƹ�Ƶŵƺƫō�ƽŚƷšŹŚƀų�ƱřżǀƯ�ƹ�Ƶŵƺƫōźǀ�ƿŒƯŶ���Źŵ�šƹŚºƠţ�ŵƺūƹ

ƾƗřŹŻ�ƭŚƣŹř�ƪưŰţ�ƾſŹźŝ�ŵŹƺƯ�ƹŵřźƬƧ�Ʀſƺſ�šŹŚƀų�ƶŝ�ŢŞƀƳ�Ŝǀºſ�ƽ��ƾºƴǀƯŻ��ŵƺºŝ����ƪºƬƗ
��Ŝǀºſ�ƭŚºƣŹř�Źŵ�ŢƯƹŚƤƯ����ƥźºƧ��ƾºƄůƹ�ƾºƴǀƯŻ���ƵŶºƛ�ƽŚºƷ�ƽř�(Neal et al., 1989; Pelletier & 

Smilowitz, 1990; Yencho & Tingey, 1994; Pelletier & Dutheil, 2006)��ƽŚƷŶºǀŗƺƫŚƨƫōƺƨǀƬĭ��
Ŝǀſ�īźŝ�ƹ�űŚƃ�Źŵ�ŵƺūƺƯ��ƾƴǀƯŻ(Pelletier & Smilowitz, 1990; Pelletier & Dutheil, 2006)��ƹ

�ƲǀţŚƯƺţŚƠƫō�ŶǀŗƺƫŚƨƫō(Dimock et al., 1986)�Ţſř�ƵŶƃ�ƾƟźƘƯ���
ƂƷƹĦě�Żř�ƾƬƇř�ƝŶƷ�źƋŚůŜǀſ�ƾƗřŹŻ�ƭŚƣŹř�Źŵ�ŢƯƹŚƤƯ�ƽřżūř�ƾſŹźŝ����ŢŞƀƳ�ƾƴǀƯŻ

řźƬƧ�Ʀſƺſ�ƶŝŜǀſ�ƽƹŵ���ƵŶƷŚºƄƯ�šŹƺºƇ�Źŵ�Śţ�Ƶŵƺŝ�ƾƴǀƯŻ�ƽ���ƾºƴƘƯ�šƹŚºƠţ�Źřŵ���ŢºƯƹŚƤƯ�Źŵ
ƶŝ��ƭŚƣŹř�ƶƘſƺţ�ƹ�Ūƿƹźţ�ƶŝ�ŢŞƀƳ�ŢƟō�źŤƸŝ�ƩźŤƴƧ�ŹƺƔƴƯ�ƽ�Ʊō�ŢƄƧ�ŵƺƃ�ƭřŶƣř�ŚƷ���ƵŵŚƠŤſř�řźƿŻ

�����ºƃ�ƭƺưºſ�ƝźºƈƯ�ƂƷŚºĩ�ŜºūƺƯ�ƭƹŚƤƯ�ƭŚƣŹř�ŻřǀưǀŚƾƿ��ŤƯǈºſ�ƒºƠů��ƾ��ƝźºƈƯ����ƱŚĭŶºƴƴĩ
ƶƟźƇ�ƺūƾƿ�żƷ�Źŵƿƶƴ�ŚƷƽ�ƫƺţǀƂƷŚĩ��Ŷ�ĭŵƺƫōƾ�ŰƯǀŻ�ƎƿŞƏ�ƱŚƴưƃŵ�ƒƠů�ƹ�ŢƀǀƘƾ���Ĩºſƺſ
ƹŵřźƬĩƽ�ſǀŜ�ƯŻǀƴƾ�ŵ�ƹƿƬĩ�šŚƟō�źĮǀŶƽ�ſǀŜ�ƯŻǀƴƾ�Ŷƃ�ŶƷřƺų���

��
ƁƹŹ�ƹ�ŵřƺƯ��ŚƷ��

�ƢǀƤŰţ�Ʋƿř�ŹŵÐÐ�Ŝǀſ�ƾƗřŹŻ�ƭŚƣŹř�Żř�ƮƣŹ��ƯŚºſř�ƶŝ�ƾƴǀƯŻƾ����ƩƹŶºū�Źŵ�ũŹŶºƴƯÎ���ŵŹƺºƯ
ŶƴŤƟźĭ�Źřźƣ�ƾŝŚƿŻŹř��ƶƳƺưƳ��ŹƹŸŝ�ƽŚƷ�ƵŶƛ�ŚƷ���ǀƤŰţ�żºƧźƯ�Żř�ƭŚƣŹř�Ʋƿř����ƱŚŤºſř�ƽŻŹƹŚºƄƧ�šŚºƤ

ƶƀſŒƯ�ƽŹŚƨưƷ�Śŝ�ƪǀŝŵŹř�ƽ�Ŷƿŵźĭ�ƶǀƸţ�ŹƺƄƧ�ŹŸŝ�ƹ�ƩŚƸƳ�źǀŨƨţ�ƹ�Ŷǀƫƺţ����
ƾŤƳō�šŚƄƿŚƯŻō�ƾŤƳō�ƂƿŚƯŻō�ƹ�ƶƗŹżƯ�Źŵ�ƪưŰţ�ƹ�ŻƺƳŻ����ŚºƯŵ�Śºŝ�ƶºƳŚŴƬĭ�Źŵ�Żƺǀŝƽ�Ð��t��ÏÎ�

ƶūŹŵ�ƽ�ƀƬſǀ�ŞºƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ�Ò��t��ÓÒ������ŢºƟźĭ�ƭŚºŬƳř�ŹŚºƸŝ�ƪºƈƟ�Źŵ�ŶºƇŹŵ���ƶºƗŹżƯ�ƽ�
ƄƿŚƯŻōƾ�ŢůŚƀƯ�ƶŝ��ƾŞƿźƤţÐ�Í���Źŵ�ƹ�ŵƺºŝ�ŹŚŤƨƷÎÍ�������Źřźºƣ�ƵŶºƤƳ�ƱŚŤºſźƸƃ�ơźºƃ�ƽźŤƯƺºƬǀƧ
Ţƃřŵ��źƸƯ�ƪƿřƹř�Źŵ�ƂƿŚƯŻō�ŵŹƺƯ�ƲǀƯŻ���ƩŚſ�ƵŚƯÎÐÕÓ�Ʊřŵźĭźŝ�ƲƷōƹŚĭ�Śŝ��ƵŵŻ�ƢǀưƗ�ƮŴƃ�Źřŵ
Ŷƃ��ſŹźŝ�ŵŹƺƯ�ƭŚƣŹř�ŢƃŚƧ�ƶŝ�ŢŞƀƳ�ŹŚƸŝ�Źŵ�ƾŰƐſ�ƮŴƃ�Ʀƿ�Żř�žěƾ��Ŷºƃ�ƭřŶƣř����šŚºǀƬưƗ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���æ���ÎÐîå�������������������������������������������������������������������������ÒÒ 

ŚƷŻƹŹ�Źŵ�ŢƃŚƧƽ�ƿŵŹƹźƟ�ƭŹŚƸģ�ƹ�ƭƺſ�ƩŚſ�ƲÎÐÕÔ�Ŷƿŵźĭ�ƭŚŬƳř�����ƥŚºų�ƱƺºƯŻō�ŽŚºſř�źŝ��
Ƴ�ŵŹƺƯ�ƾƿŚǀưǀƃ�ƽŚƷŵƺƧǀ�ƽŚě�Ʊŵřŵ�ƥŚų�šŚǀƬưƗ�Ʋǀů�Źŵ�ŹŚƸŝ�ƩƺƏ�Źŵ�ƹ�Ŷƃ�Ƶŵřŵ�ƶƗŹżƯ�ƶŝ�ŻŚ

ƶţƺŝ�ƶŝ�ƶţŻř�ŵƺƧ�Żř�ƶŞţźƯ�ƹŵ��ŚƷ�Ŷƿŵźĭ�ƵŵŚƠŤſř�ƥźſ�šŹƺƇ����ƶºŝ�šŹƹźºƋ�ƶŝ�ƶŤƀŝ�ƶƗŹżƯ���ŹƺºƏ
�ƽŹŚǀŝō�ŜţźƯƃ�Ŷ�Ʀƿ�ŻƹŹ�Ƶŵ�źƷ�ľǇƺưƘƯ�ŹŚŝ��ƴĩ�ƹƞƬƗ�ƩźŤ�����ƾŤºſŵ�Ʋǀºūƹ�ƁƹŹ�ƶºŝ�ŻźƷ�ƽŚƷ
ŢƟźĭ�ƭŚŬƳř���

���
�ƩƹŶūÎ��ƯŚſř�ŢſźƸƟƾ�Ŝǀſ�ƞƬŤŴƯ�ƭŚƣŹř�ƢǀƤŰţ�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�ƾƴǀƯŻ���

Table 1. List of the different potato cultivars used in this study.� 
 

Name��Number��Name��Number��Name��Number��
Famosa 23 Raja 12 Estima 1 
Armada 24 Santana 13 Morene 2 
Arrancar 25 Romina 14 Bridjet 3 
Carlita 26 Velox 15 Delikat 4 
Elles 27 Aparret 16 Likaria 5 
Miryam 28 Bright 17 Provento 5 
Cardinal 29 Idul 18 Desiree 7 
Beluga 30 Sinja��19 Agata 8 
Marfona 31 Baltica 20 Nicola 9 
Satina 32 Cosima 21 Eba 10 
Agria 33 Fianna��22 Diamont 11 

��
ƶŝ�ƾŤƳō�ƾſŹźŝ�ŹƺƔƴƯ��ƱřƺƴƗ�Śŝ�ƾƄƿŚƯŻō��ŻƺƳŻ��śŚŴŤƳř�Ţƀţ������řźºūř�ƶºƗŹżƯ�Źŵ�ºƃŶ����Ʋºƿř

ŹŚƯō�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƿŚƯŻōƽ�ƥƺƬŝ��Śŝ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽŚƷÐÐ���ƹ�ŹŚºưǀţÑ����Ŷºƿŵźĭ�ƭŚºŬƳř�Źřźºƨţ��
ƲƿŶŝ�ƶŤƄě�ƽƺū�Źŵ�ƶƧ�Ŝǀţźţ�Ƶźƿřŵ�šŹƺƇ�ƶŝ�ƶƧ�ƾƿŚƷ�ƽ��ƕŚƘƃ�Śŝ�ƪƯŚƧÓÍ�Ï���Ŷƿŵźĭ�ŵŚŬƿř�źŤƯ

�ŚƷŹŚưǀţ�řƭŚƣŹ���ƶƬºƇŚƟ�ƶŝ�ƹ�ƾƟŵŚƈţ�šŹƺƇ�ƶŝ�ƽ�ÑÒ��ƾŤƳŚºſ���ƮºƷ�Żř�źºŤƯ����ŶƳŶºƃ�ŢºƄƧ�źºĮƿŵ��
ƲƿřźŝŚƴŝ��ƶƬƇŚƟ�Śŝ�Ƶźƿřŵ�ŹŚƸģ�ƕƺưŬƯ�Źŵ�ƽ�Ò�ƮƷ�Żř�źŤƯ������ŹŚºưǀţ�źºƷ�Ƶźºƿřŵ�źºƷ�Źŵ�ƹ�ŵŚŬƿř�źĮƿŵ

Ʀƿ�ƶŝ�ŹŚŝ�Ŷƿŵźĭ�ŢƄƧ�ƾƟŵŚƈţ�šŹƺƇ��ƹŵ�ŵƹŶů��ŢƃŚƧ�Żř�ŶƘŝ�ƵŚƯ���řŵ�źºƷ�Ǝſƹ�Źŵ�ºƿ�ƵźÏÒÍ�
ƵźƄů�ŵŶƗ�ƽ�ŻŚſŚƷŹ�ƪƯŚƧŶƿŵźĭ�ƽ��ƹŵ�řŸƫ��ĭŵƺƫō�Żř�ƪŞƣ�ŻƹŹƾ������ŹƹŚºŬƯ�ƕŹřżºƯ�ƶºŝ�ƶºƘūřźƯ�Śŝ

Ɩưū�ƶŝ�ŢŞƀƳ�Źƹōƽ�ÎÍÍÍ�ƵźƄů�ŵŶƗ�ƽ��ƭřŶƣř�ƪƯŚĩ�Ŷºƃ����Ɩºưū�šřźºƄů����ƵŶºƃ�ƽŹƹō��ƪºųřŵ
žƠƣ�ŚƷƽ�ŤſǈěǀĪƾ�ƶŝ��ŵŚƘŝřÏÍ���ÑÍ���ÒÍ�ŤƳŚſƾ�Ʊō�ƁƺěŹŵ�ƶĩ�źŤƯ�Źƺţ�Śŝ�ŚƷƽ���ƵŶºƃ�ƵŶƳŚƃƺě

ƟŚĩ�ŹřŶƤƯ�ƹ�ŵƺŝƾ�ſ�īźŝǀŜ�ƯŻǀƴƾ�řźŝƽ�ŸƜţƿƶ�ƽ�Ʊō��ŚƷ�ŶƴŤƃřŵ�ŻŚſŚƷŹ�ŻƹŹ�Śţ�ƽ��ƪųřŵƿƫŚĤŴƾ�



ÒÓ                         ƱřŹŚƨưƷ�ƹ�ƵżƿźƸƧ�ƾưſŚƣ���Źŵ�ŢƯƹŚƤƯ�ƽřżūř�ƾſŹźŝèè�Ŝǀſ�ƽŹŚŬţ�ƮƣŹ�ƾƴǀƯŻ������

ŚƯŵ�Śŝƽ�Ó�ƶūŹŵ�ƽ�ƀƬſǀƶĮƳ�Žƺ�Źřŵƽ�ŶƳŶƃ��ŻŚſŚƷŹ�Żř�ŶƘŝƽ��ŜƬū�ƪƯŚƧ�šřźƄů�ŵřŶƘţ��ƵŶƃ
�ƶţƺŝ�źƷ�ƶŝ�ƮƣŹ�Śƿ�ŹŚưǀţ��ƵŹƹŵ�Źŵ��ƾƳŚƯŻ�ƽŚƷÎ��ŚţÒ�����Ŷºƿŵźĭ�ƁŹŚưºƃ�ŚºƷŹřźĪţ�ƭŚºưţ�Źŵ�ŻƹŹ��

ŜƬū�ƪƯŚƧ�šřźƄů�ŵřŶƘţ�ƱřƺƴƗ�ƶŝ�ŹŚưǀţ�źƷ�ƶŝ�ƵŶƃ��ƾºŤƳō�ƆųŚƃ���ŵźĭ�śƺºƀŰƯ�ƽŻƺºƳŻ�ºƿŶ��
ƶƿżŬţ�ƽ�ŹřƹƿƵŵřŵ�žƳŚ�ŶŞţ�Żř�žě�ŚƷƿƪ�5.0x��ƭźºƳ�Żř�ƵŵŚƠŤſř�Śŝ���ŹřżºƟřSPSS13�ŚƤƯ�ƹƿ�ƶºƀ�ƽ�

ƯǀĮƳŚǀƲ��ƁƹŹ�Śŝ�ŚƷTukey�s HSD�ŢƟźĭ�šŹƺƇ� ��
ŚƯŻō�ŹŵƿƾŤƳō�Ƃ�ƵŶƛ��Żƺǀŝ�ŚƷƽ�ſŹźŝ�ŵŹƺƯ�ƭŚƣŹřƾ�ƱřŶƬĭ�Źŵ��źƐƣ�ƶŝ�ƾƿŚƷÏÏ���ƕŚºƠţŹř�ƹÎÕ�

ƾŤƳŚſ�ŶƳŶƃ�ƶŤƃŚƧ�źŤƯ��Ʀƿ�ƹ�ŹŚƸŝ�ƪƈƟ�ƪƿřƹř�Źŵ�ŢƃŚƧ�šŚǀƬưƗ��ƶºƗŹżƯ�ŢƃŚƧ�Żř�ŶƘŝ�ŻƹŹ��ƽř
ŢƟźĭ�šŹƺƇ��řƿƟŵŚƈţ�ľǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�ƹ�Źřźƨţ�ƶſ�Źŵ�ƂƿŚƯŻō�Ʋƾ�ŢƟźĭ�ƭŚŬƳř����Żř�ŶºƘŝ

ŢƄƷ�ƶĭźŝ�ƶţƺŝ�ƱŶƃ�ƱřŶƬĭ�źƷ�Źŵ��ŚƷ��ƶƣŚſ�ƽ�ƶŝ�ƶţƺŝ�ƩŚưƃ�Ţưſ���ƶųŚºƃ�Ʀºƿ�ƱřƺƴƗ�ƽ���ŹŚºưǀţ
ƹ�ŹƺƔƴƯ�ƪųřŵ�Ťſō�žƠƣǀƴƾ�Ŷƿŵźĭ�ŽƺŞŰƯ�ƅƺƈŴƯ����ŵřŶºƘţ�žƠƣ�źƷ�ƪųřŵ�žĜſÎÒ���ŵŶºƗ

ƵŻŚţ�Ʃƹř�Ʋſ�ƹŹǇ�ŲƿźƠţ���ƵŹƹŵ�ƩƺºƏ�ƹ�ƽŻŚºſŚƷŹ�ƵŶƃ�ƽ�����ƶŞºſŚŰƯ�ŻƹŹ�Ŝºƀů�źºŝ�ƽƹŹǇ�ºƃŶ��
�ƲǀƴĤưƷÎÏ�ŻŚſŚƷŹ�Żř�ŶƘŝ�ŻƹŹƽ�Ţƣŵ�Śŝ�ƾƫŚŤǀŬƿŵ�ƽƹŻřźţ�Śŝ�ŚƷƹŹǇ�ƱŻƹ��ÍÍÎ�Í���ƲǀºǀƘţ�ƭźĭ
Ŷƿŵźĭ��ƵŹƹŵ�ƾƏ�ƽřźŝ�ƽ�ƾĭźǀƠƃ��Ʀƿ�ƝƹźƓ��ŹŚºŝ���Ťºſǈě�ƝźºƈƯǀĪƾ��ƶºŝ���ŵŚºƘŝřÒ����ÎÍ���ÏÍ�
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ƶƿżŬţ�ŪƿŚŤƳ�ƽ�Ư�śŚŴŤƳř�ƱƺƯŻō�žƳŚƿŹřƹǀ�ƱŚŝż��ƩƹŶūÏ��ŝ�ƶƧ�ŵřŵ�ƱŚƄƳǀ��ƞºƬŤŴƯ�ƭŚƣŹř�Ʋ
ſǀŜ�ƯŻǀƴƾ�ƪƯŚĩ�šřźƄů�ŵřŶƘţ�źƔƳ�Żř źƤŤƀƯ�Ʊō�ƽƹŹ�źŝ�ƵŶƃ��źƷ�Źŵ�ŚƷÒ���Źŵ�ƾºſŹźŝ�ŵŹƺƯ�ŻƹŹ
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Table 2. Analysis of variance of settled beetles on different potato cultivars in the antixenosis 
test.  

 
Mean squares Degree 

of 
freedom 

Source of 
variance Mean of 

five days 
Fifth 
day 

Forth 
day 

Third 
day 

Second 
day 

First 
day 

0.614 ns 
1.261** 
0.289 

30.08% 

0.512 ns 
1.201** 
0.361 

36.98% 

0.555 ns 
1.414** 
0.405 

36.87% 

0.657 ns 
1.432** 
0.389 

34.48% 

0.796 ns 
1.506** 
0.318 

30.51% 

0.695 ns 
1.337** 
0.352 

32.93% 

3 
32 
96 

Repeat 
Treatment 
Error 
C.V. 

 ns and ** are non-significant and significant at 0.01 level, respectively.� 
��
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ƾƴƘƯ��ƩŚưŤůř�ŮƐſ�Źŵ�ŹřŵƦƿ�����ƹ�žºƫř��ŚŬƴǀºſ��ŚºŤǀƫŹŚƧ��ƩŚƴƿŵŹŚƧ�ƭŚƣŹř�ƹ�Ŷƿŵźĭ�ƵŶƷŚƄƯ�ŶƇŹŵ
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źƤŤƀƯ�ƵŶƃ��ŤƳō�ƑŚŰƫ�Żřƾ�Ƥŝ�ƶŝ�ŢŞƀƳ�ŻƺƳŻǀƶ�ƽ�ſŹźŝ�ŵŹƺƯ�ƭŚƣŹřƾ�ĩǀƠǀźŤƸŝ�Ţƽ��ŶƴŤƃřŵ��ƩƹŶū
Ð���Karroubizadeh et al. (2002)�ŚƯŻō�ƭŚŬƳř�ƲưƋƿƯ�śŚŴŤƳř�ƂǀƹŹ�ƱŚŝżƽ�ÏÍ�ſ�ƮƣŹǀŜ�ƯŻǀƴƾ�
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ƹ�ƹŵřźƬƧ�Ʀſƺſ�ƽƹŹǇ�ƺưƳƽ�ſǀŜ�ƯŻǀƴƾ�ƾŤƳō�ƆųŚƃ�ƱřƺƴƗ�ƶŝ�řŹ��Ŝǀºſ�ƭŚƣŹř�Źŵ�Żƺǀŝ���ƾºƴǀƯŻ

ŶƳŵřŵ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ���
� 

�ƩƹŶūÑ��ƶƿżŬţ�ƽ�ŵŹƺƯ�šŚƠƇ�žƳŚƿŹřƹ��ƾŤƳō�ƂƿŚƯŻō�Źŵ�ƶƘƫŚƐƯ�řźƃ�Źŵ�ŻƺǀŝƿƶƳŚŴƬĭ�Ǝ� 

Table 4. Analysis of variance for the studied traits in the antibiosis test in greenhouse 
conditions. 

 
Mean squares Degree 

of 
freedom 

Source of 
variance Total 

period 
Total 

mortality 
Pupal 
period 

Mortality 
of pupae 

Larval 
period 

Mortality 
of larvae 

Weight 
of larvae 

15.139** 
1.846 
4.40% 

0.062** 
0.008 

10.86% 

8.657** 
0.89 

6.25% 

0.059** 
0.011 

15.36% 

5.123** 
0.802 
5.67% 

0.109** 
0.019 

30.29% 

643.99** 
37.689 
4.33% 

32 
66 
 

Treatment 
Error 
C.V. 

 ** significant at 0.01 level. 

��
ƶƀƿŚƤƯ�ƽ�ƲǀĮƳŚǀƯ�ƵŹƹŵ�ƱŚƿŚě�Źŵ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƾſŹźŝ�ŵŹƺƯ�šŚƠƇ�ƽŚƷ�ƽ��ƽŚƷƹŹǇ��ƽƹŹǇ

ƁŹƹźě�Źřźƣ�Śŝ�šŚƨǀƫŵ�ƭŚƣŹř�ƽƹŹ�źŝ�ƶŤƟŚƿ��Ƶƹźĭ�Źŵ�ƲŤƟźĭa�Źřźƣ�Śŝ�ŚŤǀƫŹŚƧ�ƹ�ŢŬƿźŝ�ƹ��Źŵ�ƲŤƟźĭ
�Ƶƹźĭab��ƶŝ�ƹ�����ƱŻƹ�ƲǀĮƳŚºǀƯ�Śºŝ�ŜºǀţźţÏÍ�Ò��t��ÕÐ�ÎÎÍ��ÖÖ�Ñ��t��ÑÕ�ÎÎÕ��ƹÕÏ�Î��t��ÕÍ�ÎÎÕ�

ƯǀƬƾ�ŚƷƹŹǇ�ƶŝ�ŢŞƀƳ�řŹ�ƽƹŹǇ�ƱŻƹ�ƲƿźŤưƧ�ƭźĭƽ�ƁŹƹźě�ƿ��ƹŹ�źºŝ�ƶºŤƟŚƽ�Ƥŝ�ºǀƶ�ƽ����ŵŹƺºƯ�ƭŚºƣŹř
ſŹźŝƾ��ŶƴŤƃřŵ��ƩƹŶūÒ���ƾƯ�ŵŹƺƯ�Ʋƿř�ƱŚƄƳ�ŶƳřƺţ�ƵŶƴƷŵ�ƽ�ƾŤƳō�šřźŧř�ř�ƽŻƺǀŝ�ºƿ���ŶºƃŚŝ�ƭŚºƣŹř�Ʋ

(Horton et al., 1997)����
�ƾſŹźŝ�ŹŵÏÍ�Ŝǀſ�ƮƣŹ���Ǝºſƺţ�ƾƴǀƯŻKarroubizadeh et al. (2002)��ÑÕ����Żř�ŶºƘŝ�ŢƗŚºſ

ƁŹƹźě�ƽŚƷƹŹǇ�ƱŻƹ�ƑŚŰƫ�Żř��īźŝ�ƹ�űŚƃ�ƽƹŹ�ŚƷƹŹǇ�ƽŻŚſŚƷŹ��ƝǈŤųř��ƭŚƣŹř�ƽƹŹ�źŝ�ƶŤƟŚƿ
ƾƴƘƯ�ŶƄƳ�ƵŶƷŚƄƯ�ƞƬŤŴƯ�ƭŚƣŹř�Ʋǀŝ�ƽŹřŵ��ƫř�ƎƤƟ�ƶŤŞŪƴě�����źºƋŚů�ƢºǀƤŰţ�Źŵ�ƾºſŹźŝ�ŵŹƺƯ�ƮƣŹ

���ƩƹŶƿřŚŤǀƫŹŚƧ�ƹ�ŚƳƺƟŹŚƯ��ƩŚƴƿŵŹŚƧ��ƵźƿŻŵ��Ʊō�Ǝſƺţ�ƱŚƯŻ�Ʊŵƺŝ�šƹŚƠŤƯ�ƶĩ�ŵƺŝ�ƵŶƃ�ƾŝŚƿŻŹř�ŚƷ� �
��
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��



ÓÏ                         ƱřŹŚƨưƷ�ƹ�ƵżƿźƸƧ�ƾưſŚƣ���Źŵ�ŢƯƹŚƤƯ�ƽřżūř�ƾſŹźŝèè�Ŝǀſ�ƽŹŚŬţ�ƮƣŹ�ƾƴǀƯŻ������

ƵŻřŶƳř��źƋŚů�ƢǀƤŰţ�Źŵ�ƱŻƹ�ƽźǀĭ�ÎÏ�ƽŻŚſŚƷŹ�Żř�ŶƘŝ�ŻƹŹ��Ʊō�ƢǀƤŰţ�ƹ��ŚƷ�ÑÕ��Żř�ŶƘŝ�ŢƗŚſ
ƽŻŚſŚƷŹ��ƾƯ�ūƺţ�řŹ�ŵƺūƺƯ�ƝǈŤųř�ŶƳřƺţŶƿŚưƳ�ƶǀ��Horton et al. (1997)���ŢºƄƷ�ƾſŹźŝ�ƲưƋ
Ŝǀſ�ƲƿǇ���ƾƴǀƯŻÑÕ���Źřźºƣ�Żř�ŶºƘŝ�ŢƗŚſ������źºƔƳ�Żř��ƶºţƺŝ�ƽƹŹ�ŚºƷƹŹǇ�ƲŤƟźºĭ���ƽŚºƷƹŹǇ�ƱŻƹ
ƁŹƹźě��Żř�ƮƣŹ�ƶſ�ƽƹŹ�ƶŤƟŚƿŢƄƷ������ƾºƴƘƯ�ƂƷŚºƧ�ŶƷŚºƃ�ƮºƣŹ�ƶºŝ�ŢŞƀƳ�ƾſŹźŝ�ŵŹƺƯ�ƮƣŹ���Źřŵ

ŶƳŵƺưƳ�ƵŶƷŚƄƯ� 

ŚƤƯƿƶƀ�ƽ�ƯǀĮƳŚǀƲ��ƑŚŰƫ�Żř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷƵŹƹŵ�ƪĩ�šŚƠƬţ��ŚºƷƽ�ƹŹǇƽ��Ơºƃ�ƹǀĭźƾ���ƭŚºƣŹř
ƶŝ�šŚƨǀƫŵ�ƹ�ŚŬƴǀſ��ŚŤǀƫŹŚƧ�ţźţǀŹřźƣ�Śŝ�Ŝ�Ƶƹźĭ�Źŵ�ƲŤƟźĭ�ŚƷƽ�a��ab��ƹabc�ŚƤƯ�Źŵƿ���Śºſ�Śºŝ�ƶºƀƿ�ź

ŝ�ƭŚƣŹřǀźŤƄƿř�ŢƟō�ƚƫŚŝŚƳ�ƪůřźƯ�Źŵ�řŹ�šŚƠƬţ�Ʋƿ����Źŵ�ƲŤƟźºĭ�Źřźºƣ�Śºŝ�žƧƺƫƹ�ƮƣŹ�ƹ�ŶƳŵƺưƳ�ŵŚŬ
�Ƶƹźĭh�řźƣ�Śŝ�ƩƹŶƿř�ƹ�Ţƿřźŝ��ŚưƿŻƺƧ�ƭŚƣŹř�ƹŹ���Ƶƹźºĭ�Źŵ�ƲŤƟźĭgh�ŚƤƯ�Źŵƿ���ŵ�ƭŚºƣŹř�Śºŝ�ƶºƀƿ��źºĮ
źŤưĩƿ�ŶƳŶƃ�ŜūƺƯ�ŢƟō�ƚƫŚŝŚƳ�ƪůřźƯ�Źŵ�řŹ�šŚƠƬţ�Ʋ��ƩƹŶūÒ���ŵƹŶů�Śţ�ŪƿŚŤƳ�Ʋƿřƽ��ŪƿŚŤƳ�Śŝ

ƾſŹźŝ�Żř�ƪƇŚů�ƽŚƷ�Yasar & Gungor (2005)�ŵŹřŵ�ŢƷŚŞƃ��Ʊō�ƶŤŞƫř��ƎƤƟ�ŚƷ�Ūƴºě�����Śºƿźĭō�ƮºƣŹ
ƺưƳ�ƾſŹźŝ�řŹ�źĜſŚƧ�ƹ�ǇƺƳřźĭ��ŚƳƺƟŹŚƯ��źƬƴǀſŚěŶƳŵ��źţǇŚŝ�ƵŹƹŵ�šŚƠƬţ�ŶƇŹŵ�Ʊŵƺŝ���ŹƺºŝżƯ�ƽŚƷ

ƾƯ�ƭŚƣŹř�ƾųźŝ�Źŵ���ƾºŤƳō�šřźºŧř�ƶŝ�ŶƳřƺţ�����ŶºƃŚŝ�ƍƺºŝźƯ�ƭŚºƣŹř�Ʊō�ƽŻƺºǀŝ�(Horton et al., 1997; 

Lyytinen et al., 2007)����
ƾƳǇƺƏ�źƋŚů�ƢǀƤŰţ�Źŵ�ƵŹƹŵ�ƩƺƏ�Ʋƿźţ������ŚºŤǀƫŹŚƧ�ƭŚºƣŹř�ƽƹŹ�Źŵ�ŢºƟō�ƽƺưƳ�ƹ�ŶƃŹ�ƽŚƷ

ƶŝ�ŢŬƿźŝ�ƹ�šŹŚěō���Ư�Śºŝ�Ŝºǀţźţ��ƲǀĮƳŚºǀÒÐ�Í��t��ÕÍ�ÐÒ��ÎÍ�Î��t��ÏÒ�ÐÒ��ÒÓ�Í��t��ÒÏ�ÐÑ��ŻƹŹ
�Ŷƿŵźĭ�ƵŶƷŚƄƯ��ƩƹŶūÒ���ƾſŹźŝ�Żř�ƪƇŚů�ŪƿŚŤƳ�Śŝ�ŪƿŚŤƳ�Ʋƿř�ƽŚƷ�Yasar & Gungor (2005)�ƹ�

Horton et al. (1997)�ŢƷŚŞƃ�ŵŹřŵ�ƾƿŚƷ��ƾƳǇƺƏ��ƾºƯ�ƮƣŹ�Ʀƿ�ƽƹŹ�ŢƟō�ƺưƳ�ƹ�ŶƃŹ�Ʊŵƺŝ����ƶºŝ�ŶºƳřƺţ
ƾŤƳō�šřźŧř�ŵƺūƹ�Ʊō�Źŵ�ƽŻƺǀŝ�ŶƃŚŝ�ƍƺŝźƯ�ƮƣŹ�(Horton et al., 1997; Lyytinen et al., 2007)� 

ƶƿżŬţ�ŪƿŚŤƳ�ƽ�ŵŹƺƯ�šŚƠƇ�žƳŚƿŹřƹ����ƩƹŶºū�Źŵ�ƪưŰţ�ƾſŹźŝ�ŢƸū�ƶƗŹżƯ�Źŵ�ƶƘƫŚƐƯÓ�
Ţſř�ƵŶƃ�ƶŗřŹř��ƾƴƘƯ�ƝǈŤųř�ŚƷŹŚưǀţ�Ʋǀŝ�����ŮƐºſ�Źŵ�ƾºſŹźŝ�ŵŹƺºƯ�šŚƠƇ�ƭŚưţ�ŵŹƺƯ�Źŵ�ƽŹřŵ

Ʀƿ�ƩŚưŤůř�ŵŹřŵ�ŵƺūƹ�ŶƇŹŵ���
ƶƀƿŚƤƯ�ƽ�ĮƳŚǀƯřźƃ�Źŵ�šŚƠƇ�ƲǀƿƶƗŹżƯ�Ǝ�řƽ���ƩƹŶūÔ�������ƹ�ŚƳŚŤƳŚºſ�ƭŚºƣŹř�ƶºĩ�ŵřŵ�ƱŚºƄƳ

Źřźƣ�Śŝ�ŚƳƺƟŹŚƯ��Ƶƹźĭ�Źŵ�ƲŤƟźĭa�Ư�Śŝ�ƹǀĮƳŚǀ�ƲÔÔ�Ò��t��ÑÍ��ŶƇŹŵźŤưĩƿƯ�Ʋǀīźŝ�Ʊřż�ĭŵŹƺųƾ��řŹ
ŸƜţ�źŧř�Źŵƿƶ�ƽ�ŚƤƯ�Źŵ�ŢƟōƿŚſ�Śŝ�ƶƀƿ���Źřźºƣ�Śºŝ�ŚºƨǀŤƫŚŝ�ƹ�ŚƴǀţŚſ�ƭŚƣŹř�ƹ�ŶƴŤƃřŵ�ƭŚƣŹř�ź���Źŵ�ƲŤƟźºĭ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���æ���ÎÐîå�������������������������������������������������������������������������ÓÐ 

�Ƶƹźĭa�ƶŝ�ƹ��ƲǀĮƳŚǀƯ�Śŝ�ŜǀţźţÑÕ�ÖÏ��t��ÓÔ�ÎÑÔÔ��ƹÎÍ�ÖÒ��t��ÓÔ�ÎÑÔÔ���ƲƿźŤºƄǀŝ�ƶţƺŝ�źŝ�ƭźĭ
ƶƗŹżƯ�ŵźƨƬưƗ�Śſ�ƶŝ�ŢŞƀƳ�řŹ�ƽřƿƶƘƐƣ�Źŵ�ƭŚƣŹř�ź�ƽ�ƛǀ���ŶºƳŵřŵ�ƱŚºƄƳ�ŢºƟō�ƶŝ�Ƶŵƺƫōź����ŵŹƺºƯ�Źŵ

ŹŚưǀţ�ƭŚƣŹř���ƾºƯ�ƍƺºŝźƯ�ŚƨǀŤƫŚŝ�ƹ�ŚſƺƯŚƟ��ŚƴǀţŚſ�ƭŚƣŹř�ƶŝ�ŵźƨƬưƗ�ƲƿźŤƄǀŝ�żǀƳ�ŢƟō�Śŝ�ƵŶƃ��ŶºƃŚŝ��
�ŪƿŚŤƳƳ�ƾƸŝŚƄƯǀ�Ǝſƺţ�żKarroubizadeh et al. (2002)�ƹŹƽ�ÏÍ�ƶŝ�ƮƣŹ�ŵƺŝ�ƵŶƯō�Ţſŵ���
��
�ƩƹŶūÓ��ƶƿżŬţ�ƽ�ƪưŰţ�ƂƿŚƯŻō�Źŵ�ƶƗŹżƯ�Źŵ�ƶƘƫŚƐƯ�ŵŹƺƯ�šŚƠƇ�žƳŚƿŹřƹ� 

Table 6. Analysis of variance of the studied traits in field in the tolerance test. 
 

Mean squares Degree 
of 

freedom 

Source of 
variance Yield 

loss 
Yield of 

treated plot 
Yield of 
control 

Consumed 
leaves 

360.386 
363.212** 
110.832 
35.10% 

40329.827��
117425.156** 

10993.526 
14.79% 

2573.374 ns 
166992.874** 

21169.717 
14.30% 

201.101 ns 
662.563** 
173.643 
21.28% 

2 
32 
66 
 

Repeat 
Treatment 
Error 
C.V. 

 ns, * and ** are non-significant and significant at 0.05 and 0.01 levels, respectively.� 
��

ƶƀƿŚƤƯ��ŵźƨƬưƗ�ƂƷŚƧ�ŶƇŹŵ�ŵŹƺƯ�Źŵ�ƽ�ƲǀĮƳŚǀƯ�������ŚƴǀţŚºſ��ŚƳŚŤƳŚºſ�ƭŚºƣŹř�ƶºƧ�ŵřŵ�ƱŚƄƳ�ŚƷ
ƹ�ǇƺƨǀƳ�ƶŝ�ŢŬƿźŝ�ţźţǀŹřźƣ�Śŝ�Ŝ���Ƶƹźºĭ�Źŵ�ƲŤƟźºĭ��ŚºƷƽ�a��ab��abc��ƹabc��Ư�Śºŝ�ƹ�ºǀĮƳŚǀƲ��ŚºƷƽ� �

ÑÎ�Ð��t��ÖÕ�Ô��ÍÑ�Ñ��t��ÎÒ�ÎÓ��ÖÐ�Ô��t��ÏÓ�ÎÓ��ƹÍÑ�Ñ��t��ÕÕ�ÎÓ��ƂƷŚƧ�ƱřżǀƯ�ƲƿźŤưƧ�ŶƇŹŵ
������Ʋºƿř�Źŵ�ŵźºƨƬưƗ�ƂƷŚºƧ�ŶºƇŹŵ�ƲƿźŤºƄǀŝ�ƹ�ŶƳŵřŵ�ƱŚƄƳ�Ƶŵƺƫōźǀƛ�Ǝƿřźƃ�ƶŝ�ŢŞƀƳ�řŹ�ŵźƨƬưƗ

�ƲǀĮƳŚǀƯ�Śŝ�ŚŤǀƫŹŚƧ�ƮƣŹ�ƶŝ�ƍƺŝźƯ�ƎƿřźƃÔÑ�Õ��t��ÐÖ�ÒÏ��ŵƺŝ�ŶƇŹŵ��ƩƹŶūÔ����ƢǀƤŰţ�Ʋƿř�ŪƿŚŤƳ
ŵŹŚĩ�ƭŚƣŹř�Źŵ�ŵźƨƬưƗ�ƂƷŚƧ�ŶƇŹŵ�ƅƺƈų�Źŵƿ�ƫŹŚĩ�ƹ�ƩŚºƴǀ�����ƢºǀƤŰţ�Żř�ƪºƇŚů�ŪƿŚºŤƳ�Śºŝ�ŚºŤ�

Karroubizadeh et al. (2002)��ƶŝŚƄƯŢſř�ƹƾƫ�Źŵ�ƵŹŚŝ�ƽ�ř�ƭŚƣŹřƿŻŵ�ƹ�ŚƳƺƟŹŚƯ��ƩƹŶ�ºƿ��ŚºŤƳ�Śºŝ�Ƶźƿ�Ū
ƤŰţ�Żř�ƪƇŚůǀƱō�Ƣ�šƹŚƠţ�ŚƷ�ƾƯ�ƱŚƄƳ�řŹ�ƾƿŚƷ�ŶƷŵ���ƾºƯ�ƕƺƋƺƯ�Ʋƿř���ŤƯ�ƶºŝ�ŶºƳřƺţ�šƹŚºƠ���Ʊŵƺºŝ
ƂƿŚƯŻō�Ǝƿřźƃ��šƹŚƠŤƯ�ƶƬưū�Żř�řźūř�ƕƺƳ�Ʊŵƺŝƽ�ŚƯŻōƿƂ��ŚƷ�Ʊō�ſŹźŝ�ŚƷƾ��ƭŚŬƳř�ƱřŶƬĭ�Źŵ�řŹ

ŶƳŵřŵ���šƹŚƠŤƯ�ƹ�Ƶŵƺƫō�ƱŚƯŻ�Ʊŵƺŝ�ƶţƺŝ�ƽŻŚſ�ŶƃŚŝ�ƍƺŝźƯ�ŚƷ����
ǇŚŝ��ƂƿŚƯŻō�ƹŵ�Źŵ�ƮƣŹ�Ʋƿř�ƶƧ�Ţſř�ƾƫŚů�Źŵ�ŚŤǀƫŹŚƧ�ƮƣŹ�Źŵ�ŵźƨƬưƗ�ƂƷŚƧ�ŶƇŹŵ�Ʊŵƺŝ

ƾŤƳō�ƾŤƳō�ƹ�ŻƺƳŻ�ƤƯ�ŻƺǀŝźţǇŚŝ�ŢƯƹŚƽ�Śſ�ƶŝ�ŢŞƀƳ�řŹƿŵƺŝ�Ƶŵřŵ�ƱŚƄƳ�ƭŚƣŹř�ź��Ŷŝƿţźţ�Ʋǀ�źƔƳ�ƶŝ�Ŝ
Ưƾ�ƮƀǀƳŚƨƯ�ƶƧ�ŶſŹ�ŚƷƽ�ŶƃŚŝ�šƹŚƠŤƯ�ƞƬŤŴƯ�ƭŚƣŹř�Źŵ�ŢƟō�ƶŝ�ŢƯƹŚƤƯ����



ÓÑ                         ƱřŹŚƨưƷ�ƹ�ƵżƿźƸƧ�ƾưſŚƣ���Źŵ�ŢƯƹŚƤƯ�ƽřżūř�ƾſŹźŝèè�Ŝǀſ�ƽŹŚŬţ�ƮƣŹ�ƾƴǀƯŻ������

żŬţ�Żř�ƪƇŚů�ƭřźĭƹŹŶƳŵ�ŽŚſřźŝƿƶƃƺų�ƶ�řƽ���ƪĪƃÎ���šŚƠƇ�ƕƺưŬƯ�źƔƳ�Żř���ƶŝ�ƭŚƣŹř
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Fig. 1. Dendrogram for resistance to Colorado potato beetle in 33 potato cultivars. 
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