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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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%.fUR)%1LEK2fO(ring rot)%.S#+KC%'0#2%F%jK2%.#o%%%BS-B%nQU$%1Q3K"H%(Rai & Yadav, 2005)a%%%#QC
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%%_Q2-%!Qbt'L%ZSf^%.BEwb"%Z#UKUV[%(Tingey, 1981; Scurrah & Raman, 1984; Dimock &
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Karroubizadeh et al. (2002)%#è"kdK$%%jKQ2%.FB-'Rê%”2f2%!C%_"F#U"%.#o%%%SB%-S%1Q3K"HP†%
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1b$I%BfhF%'C%13\"%.Eo-f4%!wc#Å"%1b$I%F%HfKC%%%%%%%SB%ˆGbQy-%BfQhF%#Q"-%EQ0B'J$%&Eo#Q("%Hf$H
/-ERL%SB%B'èR+`%no#ê%E^SB%‚%F%&BfcI%.#oZS#dy%/-NK"%F%&BfcI'K%0–"E%%%SB%ZF#Q{[%BfhF

1`-SH%u#lS-%X+V[%12S'C%BSf"%FB-'Rê%”2f2%ZS#dy%!C%_\d$%jKQ2%.%%1Q3K"H%%BfQCa%%%XQR`
%%jKQ2%u#QlS-%SB%_"F#U"%%%%Ÿ'Qê%A1Q()F%1Q3K"H%%%&EQ‚%.#Qo%.-%(Neal et al., 1989; Pelletier &

Smilowitz, 1990; Yencho & Tingey, 1994; Pelletier & Dutheil, 2006)%%.#oEQK˜fc#ècIfèKRL%A
jK2%‡'C%F% #4%SB%Bfhf"%%13K"H(Pelletier & Smilowitz, 1990; Pelletier & Dutheil, 2006)%%F

%*K[#"f[#{cI%EK˜fc#ècI(Dimock et al., 1986)%_2-%&E4%1t'w"a%%
noF¡O%H-%1R^-%ˆEo%'›#)jK2%1`-SH%u#lS-%SB%_"F#U"%.-Nh-%12S'C%A%%_\d$%13K"H

-'Rê%”2f2%!CjK2%.FB%%%&Eo#Q("%ZSfQ^%SB%#[%&BfC%13K"H%.%%%1Q3w"%ZF#Q{[%S-B%%%_Q"F#U"%SB
!C%Au#lS-%!w2f[%F%ù0F'[%!C%_\d$%_tI%'bDC%e'b3ê%Sfi3"%.%/I%_(ê%Bf4%u-El-%#o%a%&B#{b2-%-'0H

%%%%%Q4%uf+Q2%ˆ'Q„"%no#QW%jQhf"%uF#U"%u#lS-%H-K+K#10%%b"GQ2%¢Q{)%A1%%̂ 'Q„"%%%A/#LEQ33W
!t'^%fh10%No%SB0!3%#o.%cf[Kno#W%AE%LBfcI1%V"KH%r0\€%/#3+4B%¢{)%F%_dKw1%%%mQ2f2
FB-'RW.%2Kj%"HK31%B%F0RW%Z#tI%'JKE.%2Kj%"HK31%E4%Eo-fya%%
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E3bt'L%S-'l%1C#0HS-%a!$f+$%%SFçC%.#o:&E‚%#o%<%KUV[%NQê'"%H-%u#lS-%*0-%%%%/#bQ2-%.HSF#Q(ê%Z#QU

!d2–"%.S#è+o%#C%XKCBS-%.%E0B'L%!KD[%Sf(ê%SçC%F%e#D$%'K¤è[%F%EKcf[%a%%
1b$I%Z#(0#"HI%1b$I%n0#"HI%F%!`SN"%SB%X+V[%F%Hf$H%%%%#Q"B%#QC%!Q$#sRL%SB%HfKC.%Y%%¥%%P@%

!hSB%.%dR2K%\Qd$%_Cf€S%F%|f1%}%%¥%%¦}%%%%%%_Qt'L%u#Q,$-%S#QDC%XQ„t%SB%EQ^SBa%%!Q`SN"%.%
(0#"HI1%_)#d"%!C%%1\0'U[Y‹†%%%SB%F%BfQC%S#bèo@†%%%%%%%S-'Ql%&EQU$%/#bQ2'D4%§'Q4%.'b"fQRKê
_4-B%a'D"%X0-F-%SB%n0#"HI%BSf"%*K"H%%%e#2%&#"@Yp¦%/-B'L'C%*oIF#L%#C%%&BH%TK+`%ks4%S-B
E4%a2S'C%BSf"%u#lS-%_4#ê%!C%_\d$%S#DC%SB%1VÅ2%ks4%”0%H-%zO1%%EQ4%u-El-%a%%Z#QKR+`
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$%BSf"%10#K+K4%.#oBfêK%.#O%/B-B%Ÿ#y%Z#KR+`%*K)%SB%S#DC%ef€%SB%F%E4%&B-B%!`SN"%!C%H#

![fC%!C%![H-%Bfê%H-%!\['"%FB%A#o%E0B'L%&B#{b2-%Ÿ'2%ZSf^%a%%!QC%ZSF'Q›%!C%!bdC%!`SN"%%%SfQ€
%.S#KCI%j['"4%E:”0%HFS%&B%'o%�̈f+w"%S#C%<3W%FœR`%e'b%%%%%1bQ2B%*KQhF%ŠFS%!QC%H'o%.#o
_t'L%u#,$-a%%

%%%
(]0L+J^%"#2-%_2'Dt1%jK2%œRbs"%u#lS-%TKUV[%SB%&B#{b2-%BSf"%13K"Ha%%

Table 1. List of the different potato cultivars used in this study.%
Name""Number""Name""Number""Name""Number""
Famosa23Raja12Estima1
Armada24Santana13Morene2
Arrancar25Romina14Bridjet3
Carlita26Velox15Delikat4
Elles27Aparret16Likaria5
Miryam28Bright17Provento5
Cardinal29Idul18Desiree7
Beluga30Sinja!!19Agata8
Marfona31Baltica20Nicola9
Satina32Cosima21Eba10
Agria33Fianna!!22Diamont11
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!C%1b$I%12S'C%Sfi3"%%/-f3`%#C%1(0#"HI%AHf$H©%v#sb$-%_d[%©%%%%-'Qh-%!Q`SN"%SB%Q4E%a%%*Q0-

S#"I%]'€%jc#l%SB%n0#"HI.%ŸfRC%%#C%1tB#„[%X"#ê%.#oYY%%%F%S#Q+K[…%%%%EQ0B'L%u#Q,$-%S-'Qè[%a
*0EC%!b(O%.fh%SB%!ê%jK['[%&'0-B%ZSf^%!C%!ê%10#o%.%%ª#w4%#C%X"#ê¦†‹P%%AE0B'L%B#,0-%'b"

%#oS#+K[:-u#lS%<%!RQ^#t%!C%F%1tB#„[%ZSf^%!C%.%…}%%1b$#Q2%%%kQo%H-%'Qb"%%%%E$EQ4%_Q(ê%'QJ0B%a
*0-'C#3CA%!R^#t%#C%&'0-B%S#D’%ªf+,"%SB%.%}%ko%H-%'b"%%%%%%S#Q+K[%'Qo%&'Q0-B%'Qo%SB%F%B#,0-%'J0B

”0%!C%S#C%E0B'L%_(ê%1tB#„[%ZSf^%aFB%BFE)%%_4#ê%H-%EwC%&#"A%%-B%'Qo%r2F%SB%Q0%&'P}†%
&'()%BE`%.%H#2#oS%X"#êE0B'L%.«%FB%-çc%%LBfcI%H-%X\l%HFS1%%%%%%SF#Q,"%ªS-NQ"%!QC%!Qwh-'"%#C

¬+h%!C%_\d$%SFI.%@†††%&'()%BE`%.%%u-El-%X"#W%EQ4%a%%¬Q+h%Z-'Q()%%%A&EQ4%.SFI%%XQy-B
z{l%#o.%b2GOKM1%!C%%B#wC-P†%­%…†%­%}†%b$#21%/I%ŠfOSB%!W%'b"%Sf[%#C%#o.%%%&EQ4%&E$#4fO
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#"B%#C.%¦%!hSB%.%dR2K!J$%|f%S-B.%E$E4%aH#2#oS%H-%EwC.A%jRh%X"#ê%Z-'()%B-Ew[%%&E4
%![fC%'o%!C:klS%#0%S#+K[%<&SFB%SB%%1$#"H%.#o@%%#[}%%%%%EQ0B'L%ŠS#+Q4%#QoS-'M[%u#Q+[%SB%HFS%a

jRh%X"#ê%Z-'()%B-Ew[%/-f3`%!C%S#+K[%'o%!C%&E4%%1Qb$I%xy#4%%%B'L%vfQdV"%.HfQ$H%Q0E%a
!0N,[%.%S-F0&B-B%z$#%E\[%H-%zO%#o0X%5.0"x%%u'Q$%H-%&B#{b2-%#C%%%S-NQt-SPSS13%#U"%F0%!Qd%.%

"KJ$#K*%%ŠFS%#C%#oTukey’s HSD%_t'L%ZSf^a%%
#"HI%SB01b$I%n%&E‚%AHfKC%#o.%2S'C%BSf"%u#lS-1%/-ERL%SB%%'Ål%!C%10#oPP%%%ª#Q{[S-%F@p%

1b$#2%E$E4%!b4#ê%'b"%a”0%F%S#DC%X„t%X0-F-%SB%_4#ê%Z#KR+`%%!Q`SN"%_4#ê%H-%EwC%HFS%%.-
_t'L%ZSf^%a-0tB#„[%G̈"#W%]'€%jc#l%SB%F%S-'è[%!2%SB%n0#"HI%*1%_t'L%u#,$-%a%%H-%EQwC

_(o%!L'C%![fC%/E4%/-ERL%'o%SB%A#oA%!l#2%.%!C%![fC%e#+4%_+2%%%!y#Q4%”Q0%/-f3`%.%%%S#Q+K[
F%Sfi3"%Xy-B%b2I%z{lK31%E0B'L%|f\V"%®f„s"%a%%B-EQw[%z{l%'o%Xy-B%z¯2@}%%%BEQ`

&H#[%eF-%*2%FS�%~0'{[%%%&SFB%efQ€%F%.H#Q2#oS%&E4%.%%%%%!\Q2#V"%HFS%jQd)%'QC%.FS�%Q4E%a
%*K3ž+o@P%H#2#oS%H-%EwC%HFS.%_lB%#C%1c#bK,0B%.FH-'[%#C%#oFS�%/HF%A††@‹†%%%*KQKw[%u'L

E0B'L%a&SFB%1€%.-'C%.%1L'K{4A%”0%ˆF'°%%S#QC%%%bQ2GO%ˆ'Q„"KM1%%!QC%%%B#QwC-}%%­%@†%­%P†%
b$#21%D[%'b"K/I%œW%SB%F%!%%ª#{[S-%!C%&S-%Ÿ#y%.S-EU"%#oP%1b$#2%E4%!bs0S%'b"a%%%*K"‘Q[%_Dh

_Cf€SA%!\3O%.S-EU"%.%%EQ4%&B-B%S-'l%ˆ'°%'o%!4fL%SB%zKy%a%%%%%!QC%BFSF%±QV"%!QC%#QoFS�
&SFB%.%nKO%E$E4%XUb3"%ˆF'°%*0-%Xy-B%!C%1L'K{4%a%O%.-'QC%%%%%”Q0%_Q4f$'2%TQKlB%.'QKJK
nKO%&'K{4A%/I%H-%”0%'o%!RK2F%!C%#o%.%!i{V"%%%EQ$E0B'L%-EQh%!KUC%H-%10#o%a%QOKn%%{Q4K&'%%#Qo.%

&SFB%ef€%F%E$E4%&B-B%S-'l%&¡0F%ˆ'°%”0%SB%S#+K[%ˆ'°%'o%!C%²fC'"%.%%_4-BB#0%1L'K{4
&SFB%Z#{R[%E^SB%F%E0B'L%E4%!\2#V"%NK$%1L'K{4%F%.FS�%.#o%a&B-B%b2-%#C%#o%H-%&B#{%u'$%%S-Nt-

SPSS13%!0N,[%.%S-F%Q0B'L%z$#%Q0E%a#U"0%!Qd%.%"%QKJ$#K*%%%%ŠFS%#QC%#QoTukey’s HSD%%EQ\[%F0%X
&B-B%#o.%%#C%Z#{R[%E^SB%!C%²fC'"arc sin x%_t'L%u#,$-a

!C%%!Q`SN"%r0-'4%SB%1(0#"HI%A1C#0HS-%BSf"%u#lS-%X+V[%12S'C%Sfi3"%%%_Qt'L%u#Q,$-%.-%a
-0"HI%*!wÅl%FB%X"#4%n0#%.%‚%F%&BfcIKBfC%&BfcI'%a%%%X"#Q4%!QwÅl%'oY%%%ƒfQRC:%S-'QM[%<%%'Qo%F

%.-S-B%ƒfRCYY%BfC%klS%a%.-S-B%ŸfRC%'oYY%%ef€%!C%!b(O%.fhY%%%%!bQ(O%.#Q3DO%F%'Qb"%%%SB%#Qo
%&E`#l}†%%|³S%SB%FY†%1b$#2%%%BfQC%'Qb"%a%!RQ^#t%.%%!bQ(O%|³S%%#Qo.%%%H-%SF#Q,"0%EQM0%'J@††%
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1b$#2%BfC%'b"%ab(O%'o%SBE4%!b4#ê%S#+K[%”0%!%a!R^#t%.%![fC%!b(O%.FS%SB%#o%%#oY†%1b$#2%%%'Qb"
E4%!bt'L%'i$%SB%a!wÅl%SB%.%&BfcIA%|#d)%SB%'[0!R)'"%*%.%E4S.%LK_tI%!C%&#A%03w1%'U[0%#̈\

@}%XL%H-%X\l%HFS%1oB%(Ferro et al.,1983; Boiteau et al., 1999; Ragsdale & Radcliffe, 1999)A%
[%![fC%'o%.FS%B-Ew…†%%r2fb"%FS�%BE`:-F-%F%uFB%*20%%ufQ2%*Q2%X%<%%%%SF#Q,"%ªS-NQ"%H-%!QW

¬+h%SFI.%E0B'L%.H#2#oS%E$BfC%&E4%a%%%.fQh%'Qo%.#oFS�%S-'t%F%_ê')%H-%.'KLfRh%.-'C
!b(O%.fh%!C%!b(O%H#2#oS%H-%EwC%ASF#,"%.#o.A%%H-%&B#{b2-%#C0!’S#O%m%.%%SfQ[.%%{Q2K%´$SE

!b(O%%H-%#o0EM0B'L%-Eh%'J0E%awÅl!%.%!C%uFB%B'L%'Ubd"%Eo#4%/-f3`0cF%E1%-%SB0%µKo%!wÅl%*
[%k2%#C%1LBfcI%BfhF%ZSf^%SB%F%E($%u#,$-%1LBfcI%ªf$K"%!C%F%/-BfK%/-NP%cK%%%S#QbMo%SB%'Qb

E4%e'b3ê%a&H-E$-%Z'W%F%!wÅl%'o%SB%ef„V"%B'èR+`%.'KLF%A%%%%%%no#Qê%EQ^SB%*KQKw[%.-'QC
E4%&B#{b2-%'0H%ef"'t%H-%klS%'o%SB%B'èR+`;%%

%%%
@††%%­¶‚%B'MR+`K%&BfcI'·%:%&BfcI%B'MR+`7%‚%B'MR+`K&BfcI'¸<%%¹B'èR+`%no#W%E^SB%%

%%
&B-B%#o.%C!%_2B%%&EQ"IA%%%%u'Q$%H-%&B#{bQ2-%#QC%%%S-NQt-SPSS13%N,[%Q0!%.%S-F%Q0B'L%z$#%Q0%F%E

"KJ$#K*%%ŠFS%#C%#oTukey’s HSD%#U"0E$E4%!da%N,[0!%.%!4fy%-.%%%%%%B-EQw[%Z#{Q^%|#Q2-%'QC
jRh%X"#W%Z-'()%!C%&E4%![fC%%&SFB%SB%#Qo%.%}%"%A&HFS%QKJ$#KFS�%/HF%*.%%%kQoBH-FB%HFS%SB

H#2#oS%H-%EwC."%AKJ$#K&SFB%ef€%*%#o.%FS�.%{4%FKL'1"%AKJ$#K-%Z#{R[%*0&SFB%*%"%A#o%QK%/-N
%ŠFS%!C%u#lS-%B'MR+`%no#W%E^SB%F%u#lS-%!C%&BS-F%ZS#dyUPGMA%%%'Q›%|#Q2-%'C%F0%j

!R^#t%!C#([%.%Rl-K2E1%-%&B#{b2-%#C%Fu'$%H%%S-Nt-MINITAB15%_t'L%u#,$-a%%
%%

(ab&(0(cG1NB((
!0N,[%ù0#b$%.%"%v#sb$-%/f"HI%z$#0S-FK%/#CN:%eFEhP%<C%!ê%B-B%/#($K%%œQRbs"%u#lS-%*

2Kj%"HK31%X"#W%Z-'()%B-Ew[%'i$%H-'Ubd"%/I%.FS%'C%&E4%%'o%SB%#o}%%%SB%1Q2S'C%BSf"%HFS
%e#+b)-%“Å2@%13w"%ˆGby-%E^SB%BS-B%BfhF%S-B%a%%
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(]0L+M^%!0N,[%.%m2f2%B-Ew[%z$#0S-F%#o.%'Ubd"%FS%&E4.%%Q2%œRbs"%u#lS-Kj%"HK%Q31%%SB
/#"H%#o.%1b$I%n0#"HI%SB%œRbs"%Hf$Ha

Table 2. Analysis of variance of settled beetles on different potato cultivars in the antixenosis
test.

 
Mean squaresDegree

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.% 

%%
%SBP…%%%%%&'Q()%B-EQw[%º#QVc%H-%u#QlS-%A.H#2#oS%H-%EwC%_`#2%.%%%'UbQd"%XQ"#ê%%&EQ4A%%SB

&F'L%#o.%[F#{b"%.S#"I1%E3bt'L%S-'l%a"%#C%e#30BS#ê%klS%ZE"%*0-%SBKJ$#K%*P}‹†%%&F'L%SBa%%F
"%#C%#,3K2%F%#bKcS#ê%u#lS-KJ$#K%*}†‹†%%&F'L%SBab%%bt'L%S-'Ql%EQ3%%'Qb+W%F0%jQRh%*%%LEQ33W1%%-S

'()%!C%_\d$FB-'RW%m2f2%X"#W%Z-.%2Kj%"HK31%SB%AE3b4-B%1c#)%%%%%%kQlS%ZEQ"%*Q0-%SB%!Qê
%*KJ$#K"%#C%#LfRCq}‹p%&'()%BE`%.%jRh%X"#ê%%&F'L%SB%![fC%'C%&E4e%%_t'L%S-'l:%eFEhY%a<

&'()%B-Ew[%º#Vc%H-%NK$%'J0B%HFS%S#D’%SB%.%'Ubd"%X"#ê%%ˆGby-%AœRbs"%u#lS-%.FS%'C%&E4
13w"%%e#+b)-%“Å2%SB%S-B”0%%%%%F%zQc-%A#,3KQ2%A#QbKcS#ê%Ae#30BS#ê%u#lS-%F%E0B'L%&Eo#("%E^SB

'b+W%B-Ew[%#3K"FS.%&'()%.%E$B'W%jRh%-S%X"#W%a1b$I%Z-'‰-%BfhF%'"-%*0-%%%1Qy'C%SB%.Hf$H
%12S'C%BSf"%u#lS-%H-:F%!C0BS#W%&¡0cS#W%F%e#3K#b%<"%/#($%-S1%%%EQoB(Smith, 2005)%a%%%|#Q2-%'QC

"KJ$#K&SFB%*%.%ù3O%&HFSA%BS#W%u#lS-0e#3%cS#W%FK%S-'Ql%#C%#b%%%%%S#Q"I%&F'QL%SB%*bt'QL.%a%%%u#QlS-%F
'C0S-'l%#C%zc-%F%_,%%%%%S#Q"I%&F'QL%SB%*bt'QL.%ab%%%%%%%%XQ"#W%Z-'Q()%B-EQw[%Xl-EQ)%jQdW%#QC

'Ubd"%&E4A%b$I%º#Vc%H-1%UC%!C%_\d$%Hf$HK!%.%2S'C%BSf"%u#lS-1%WK{K'bDC%_.%%E3b4-B:%eFEh
Ya<%Karroubizadeh et al. (2002)%#"HI%u#,$-%*+›0"%v#sb$-%nKFS%/#CN.%P†%2%klSKj%"HK31%

FS%&E4'Ubd"%X"#W%Z-'()%B-Ew[%º#Vc%H-.%%%%1Q3w"%ˆGbQy-%!Q[fC%%%%%&Eo#Q("%u#QlS-%*KQC%.S-B
E$B'è$a%n0#"HI%SB%12S'C%BSf"%u#lS-%H-%klS%ù3O%#D3[%!b\c-%'›#)%:%%%%Ae#Q30BS#ê%A&'Q0HB%AeFEQ0-

#bKcS#ê%F%#$ftS#"%</I%r2f[%$E4%12S'C%#o#"%n0#"HI%SB%!ê%E%%%%1Q3w"%ˆGbQy-%NK$%%%'Qi$%H-%.S-B
b$I1%Hf$H%%-%*KC0_4-E$%BfhF%u#lS-%*a%%
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_f/-S#è+o%F%&N0'Dê%1+2#l%;%SB%_"F#U"%.-Nh-%12S'C==%jK2%.S#,[%klS%13K"H%aaa%%

!0N,[%ù0#b$%.%1b$I%12S'C%_Dh%!$#sRL%SB%!wc#Å"%BSf"%Z#{^%z$#0S-F%%%eFEQh%SB%HfKC
…%_2-%&E4%!˜-S-%a”0%e#+b)-%“Å2%SB%12S'C%BSf"%Z#{^%u#+[%BSf"%SB%%#oS#+K[%*KC%E^SB

13w"%ˆGby-%B%BS-B%BfQhF%S-%a%*K˜#QO%%%%%%%%.FS%#QoFS�%.#QUC%/-NQK"%F%.FS�%fQ+$%F%EQ4S%/BfQC
!$fL%%1()F%.#oSolanum%&H-E$-%.-'C%1„y#4%/-f3`%!C%%%FB-'QRê%”Q2f2%!C%_"F#U"%.'KL.%
2Kj%"HK31%1"%vfdV"%%Bf4(Pelletier & Clark, 2004)%aLyytinen et al. (2007)%$K%E4S%/-NK"%N
F%FB-'Rê%”2f2%.FS�%f+$.%2Kj%"HK31%1b$I%xy#4%/-f3`%!C%-S%%jKQ2%u#lS-%SB%HfKC%%%1Q3K"H

E$B-B%S-'l%12S'C%BSf"a%%
%

(]0L+Z^%!0N,[%.%BSf"%Z#{^%z$#0S-F%%1b$I%n0#"HI%SB%!wc#Å"%-'4%SB%HfKC0!$#sRL%ra
Table 4. Analysis of variance for the studied traits in the antibiosis test in greenhouse

conditions.

Mean squaresDegree
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.

%%
!d0#U"%.%*KJ$#K"%&SFB%/#0#O%SB%!ê%B-B%/#($%12S'C%BSf"%Z#{^%.#o%.%%.#oFS�%A.FS�

ŠSF'O%S-'l%#C%Z#èKcB%u#lS-%.FS%'C%!bt#0%%&F'L%SB%*bt'La%S-'l%#C%#bKcS#ê%F%_,0'C%F%%SB%*bt'L
%&F'LabA%!C%F%%%%%/HF%*KJ$#QK"%#QC%jQK['[P†‹}%%¥%%pY‹@@†%A»»‹…%%¥%%…p‹@@p%%FpP‹@%%¥%%p†‹@@p%

"KR1%#oFS�%!C%_\d$%-S%.FS�%/HF%*0'b+ê%u'L.%ŠSF'O%0%%FS%'QC%!Qbt#.%UC%QK!%.%%%%BSfQ"%u#QlS-
2S'C1%%E3b4-B:%eFEh}%a<1"%BSf"%*0-%/#($%E$-f[%&E3oB%.%1b$I%Z-'‰-%-%.HfKC%Q0%%%EQ4#C%u#QlS-%*

(Horton et al., 1997)%a%%
%12S'C%SBP†%jK2%klS%%%rQ2f[%13K"HKarroubizadeh et al. (2002)%A…p%%%%H-%EQwC%_`#Q2

ŠSF'O%.#oFS�%/HF%º#Vc%H-%A‡'C%F% #4%.FS%#oFS�%.H#2#oS%%ˆGby-%Au#lS-%.FS%'C%!bt#0
13w"%E($%&Eo#("%œRbs"%u#lS-%*KC%.S-B%ac-%rUt%!b\ù3O%%%%%'Q›#)%TQKUV[%SB%1Q2S'C%BSf"%klS

:%AeFE0-#bKcS#ê%F%#$ftS#"%Ae#30BS#ê%A&'0HB%</I%r2f[%/#"H%/BfC%ZF#{b"%!W%BfC%&E4%1C#0HS-%#o% %
%%
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_M/-S#è+o%F%&N0'Dê%1+2#l%;%SB%_"F#U"%.-Nh-%12S'C==%jK2%.S#,[%klS%13K"H%aaa%%

&H-E$-%%'›#)%TKUV[%SB%/HF%.'KL:@P%.H#2#oS%H-%EwC%HFS%</I%TKUV[%F%%#o:…p%%H-%EwC%_`#2
.H#2#oS%<1"%hf[%-S%Bfhf"%ˆGby-%E$-f[E0#+$%!Ka%Horton et al. (1997)%%%_Q(o%12S'C%*+›
jK2%*0�%%A13K"H…p%%%S-'Ql%H-%EQwC%_`#2%%%%%%'Qi$%H-%A!Q[fC%.FS%#QoFS�%*bt'QL%%%.#QoFS�%/HF
ŠSF'O%%H-%klS%!2%.FS%!bt#0_(o%%%%%%1Q3w"%no#Qê%Eo#Q4%kQlS%!QC%_\d$%12S'C%BSf"%klS%%%S-B

E$Bf+$%&Eo#("a
#U"0!d%.%"KJ$#K*%%º#Vc%H-%!W%B-B%/#($%#o&SFB%XW%Z#{R[%%#Qo.%FS�.%%{Q4%FKL'1%%%u#QlS-

!C%Z#èKcB%F%#,3K2%A#bKcS#ê%['[KS-'l%#C%j%&F'L%SB%*bt'L%#o.%a%Aab%%Fabc%#U"%SB0%%%#Q2%#QC%!Qd0%'
C%u#lS-K'b(0-%_tI%¼c#C#$%X)-'"%SB%-S%Z#{R[%*0%%%%SB%*bt'QL%S-'Ql%#QC%zêfcF%klS%F%E$Bf+$%B#,
%&F'Lh%-'l%#C%eFE0-%F%_0-'C%A#+0Hfê%u#lS-%FS%%%&F'QL%SB%*bt'Lgh%#U"%SB0%%%B%u#QlS-%#QC%!Qd0%%'QJ
'b+W0%E$E4%jhf"%_tI%¼c#C#$%X)-'"%SB%-S%Z#{R[%*:%eFEh}%a<BFE)%#[%ù0#b$%*0-.%%ù0#b$%#C

12S'C%H-%X^#)%.#o%Yasar & Gungor (2005)%BS-B%_o#\4%a/I%!b\c-%%rUt%#o%ù3QO%%%%A#Q0'LI%kQlS
f+$%12S'C%-S%'¯2#ê%F%�f$-'L%A#$ftS#"%A'R3K2#OE$B%a'[�#C%&SFB%Z#{R[%E^SB%/BfC%%%SfQCN"%.#o

1"%u#lS-%1y'C%SB%%%1Qb$I%Z-'Q‰-%!C%E$-f[%%%%%EQ4#C%²fQC'"%u#QlS-%/I%.HfQKC%(Horton et al., 1997;

Lyytinen et al., 2007)%a%%
1$�f€%'›#)%TKUV[%SB%&SFB%ef€%*0'[%%%%%A#QbKcS#ê%u#QlS-%.FS%SB%_QtI%.f+$%F%E4S%.#o

!C%_,0'C%F%ZS#OI%%%"%#QC%jQK['[%%*KJ$#QK}Y‹†%%¥%%p†‹Y}%A@†‹@%%¥%%P}‹Y}%A}¦‹†%%¥%%}P‹Y…%%HFS
%E0B'L%&Eo#(":%eFEh}%a<12S'C%H-%X^#)%ù0#b$%#C%ù0#b$%*0-%.#o%Yasar & Gungor (2005)%F%

Horton et al. (1997)%_o#\4%BS-B%10#o%a1$�f€%%1Q"%klS%”0%.FS%_tI%f+$%F%E4S%/BfC%%%%!QC%EQ$-f[
1b$I%Z-'‰-%BfhF%/I%SB%.HfKC%E4#C%²fC'"%klS%(Horton et al., 1997; Lyytinen et al., 2007)a
!0N,[%ù0#b$%.%BSf"%Z#{^%z$#0S-F%%%%eFEQh%SB%X+V[%12S'C%_Dh%!`SN"%SB%!wc#Å"¦%
_2-%&E4%!˜-S-%a13w"%ˆGby-%#oS#+K[%*KC%%%%%“ÅQ2%SB%1Q2S'C%BSfQ"%Z#{^%u#+[%BSf"%SB%.S-B

”0%e#+b)-%BS-B%BfhF%E^SBa%%
!d0#U"%.%J$#K"-'4%SB%Z#{^%*K0!`SN"%r%-.%:%eFEhq%<%%%%%F%#$#b$#Q2%u#QlS-%!QW%B-B%/#Q($

S-'l%#C%#$ftS#"%%&F'L%SB%*bt'La%"%#C%FKJ$#K%*qq‹}%%¥%%…†%%E^SB'b+W0"%*K‡'C%/-N%LBSfy1%%-S
ç•[%'‰-%SB0!%.%#U"%SB%_tI0#2%#C%!d0%%%S-'Ql%#QC%#QèKbc#C%F%#3K[#2%u#lS-%F%E3b4-B%u#lS-%'%%%SB%*bt'QL
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%ù0#b$$%1DC#("K%r2f[%NKarroubizadeh et al. (2002)%FS.%P†%!C%klS%BfC%&E"I%_2Ba%%
%%
(]0L+_^%!0N,[%.%X+V[%n0#"HI%SB%!`SN"%SB%!wc#Å"%BSf"%Z#{^%z$#0S-Fa

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

Mean squaresDegree
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.% 
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!d0#U"%AB'èR+`%no#ê%E^SB%BSf"%SB%.%*KJ$#K"%%%%%%A#3K[#Q2%A#$#b$#Q2%u#QlS-%!Qê%B-B%/#($%#o

F%�fèK$%!C%_,0'C%['[KS-'l%#C%j%%%&F'QL%SB%*bt'QL%%#Qo.%a%Aab%Aabc%%Fabc%%"%#QC%F%QKJ$#K*%%#Qo.% %
…@‹Y%%¥%%»p‹q%A†…‹…%%¥%%@}‹@¦%A»Y‹q%%¥%%P¦‹@¦%%F†…‹…%%¥%%pp‹@¦%%no#ê%/-NK"%*0'b+ê%E^SB

%%%%%%*Q0-%SB%B'QèR+`%no#Qê%EQ^SB%*0'bQ(KC%F%E$B-B%/#($%&BfcI'K‚%r0-'4%!C%_\d$%-S%B'èR+`
%*KJ$#K"%#C%#bKcS#ê%klS%!C%²fC'"%r0-'4q…‹p%%¥%%Y»‹}P%%BfC%E^SB:%eFEhq%a<%TKUV[%*0-%ù0#b$

BS#W%u#lS-%SB%B'èR+`%no#ê%E^SB%®f„y%SB0%cS#W%F%e#Q3K%%%%%TQKUV[%H-%XQ^#)%ù0#Qb$%#QC%#Qb%
Karroubizadeh et al. (2002)%%!C#("_2-%F1c%SB%&S#C%.%-%u#lS-0HB%F%#$ftS#"%AeFE%Q0%%#Qb$%#QC%&'0%ù

UV[%H-%X^#)K/I%T%ZF#{[%#o%1"%/#($%-S%10#o%EoB%a%1Q"%ªf›f"%*0-%%%b"%!QC%EQ$-f[%ZF#Q{%%%/BfQC
n0#"HI%r0-'4A%ZF#{b"%!R+h%H-%-'h-%ªf$%/BfC.%#"HI0n%%#o:/I%2S'C%#o1%%u#,$-%/-ERL%SB%-S

E$B-B<A%ZF#{b"%F%&BfcI%/#"H%/BfC%![fC%.H#2%E4#C%²fC'"%#o%a%%
�#C%%n0#"HI%FB%SB%klS%*0-%!ê%_2-%1c#)%SB%#bKcS#ê%klS%SB%B'èR+`%no#ê%E^SB%/BfC

1b$I%1b$I%F%Hf$H%U"%HfKC'[�#C%_"F#.%#2%!C%_\d$%-S0BfC%&B-B%/#($%u#lS-%'a%EC0['[%*K%'i$%!C%j
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Fig. 1. Dendrogram for resistance to Colorado potato beetle in 33 potato cultivars. 
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