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Tolerance comparison of 33 potato cultivars to the Colorado potato beetle, Leptinotarsa decemlineata

(Col.: Chrysomelidae), in the field conditions in Naghadeh, west Azerbaijan

A. GHASSEMI-KAHRIZEH'B<, G. NOURI-GANBALANI, N. SHAYESTEH' and I. BERNOUST®
1- Department of Plant Protection, Islamic Azad University, Mahabad Branch, Iran; 2. Department of Plant Protection, Faculty of
Agriculture, University of Mohaghegh Ardabili, Iran; 3- Department of Plant Breeding and Biotechnology, University of Urmia, Iran

Abstract

Colorado potato beetle, Leptinotarsa decemlineata (Say), is the most important defoliating pest of potato throughout the world and
Iran which considerably reduce crop yield. In this study tolerance of 33 cultivars of potato were compared during 2007-2008 in the field
conditions. Experiment was carried out in both years in two trials, infested and non infested plots and arranged based on a randomized
complete block design. In infested plots, each plant was infested by 40 medium larvae (second and early third instars) 15 days prior to the
blooming of plants. Non-infested plots were kept pest-free by chemical and mechanical control methods. At the end of the season, defoliation
and yield loss in infested plots were determined and compared with non-infested plots in each cultivar. Cluster analysis of cultivars was
performed with MINITAB15 statistical software using UPGMA procedure based on Euclidean distance. Combined analysis of variance of
tolerance data in 2007 and 2008 showed significant differences among the cultivars (P < 0.01). Moreover, for all studied traits reciprocal
effect of cultivar x year was significant (P < 0.05). Cluster analysis based on defoliation and yield loss in two experimental years showed
that cultivars “Santana”, “Satina”, “Bridjet” and “Cardinal” had the highest tolerance to the Colorado potato beetle. Significant positive
correlation was observed between yield loss and defoliation traits in two years of study (P<0.01).
Key words: Resistance, potato, Colorado potato beetle, Leptinotarsa decemlineata, tolerance
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Table 1. Rainfall, temperature and relative humidity during two years of research in Naghadeh

Indices Year March May June July Agust September  October
Rainfall (mm) 2007 79.6 47.30 1.50 0.10 0.40 21.10 0.0
2008 0.6 8 1.40 0.0 0.0 21.80 20.60
2007 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Average temperature (%) 2008 6.4 6.4 6.4 6.4 6.4 6.4 6.4
. . 2007 60 60 60 60 60 60 60
Ralative humidity (%) 2008 61 61 61 61 61 61 61
G 55 4y B & S il pB)) Ll Y Jydr
Table 2. List of the different potato cultivars used in this study
Number Name Number Name Number Name
1 Estima 12 Raja 23 Famosa
2 Morene 13 Santana 24 Armada
3 Bridjet 14 Romina 25 Arrancar
4 Delikat 15 Velox 26 Carlita
5 Likaria 16 Aparret 27 Elles
5 Provento 17 Bright 28 Miryam
7 Desiree 18 Idul 29 Cardinal
8 Agata 19 Sinja 30 Beluga
9 Nicola 20 Baltica 31 Marfona
10 Eba 21 Cosima 32 Satina
11 Diamont 22 Fianna 33 Agria
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Table 3. Combind analysis of variance of the studied traits in field in the tolerance test under artificial infestation during 2007-2008

Mean Squares

Source of Variance Degree of Freedom  Consumed leaves  Yield of Control Yield of Treated Plot Yield Loss
Year 1 0.0433™ 542861 3528704™ 0.2488"
Block (Year) 4 0.0178 5632.546 20895 0.0284
Cultivar 32 0.1500™ 226663 183809 0.0775™
cultivarxYear 32 0.0392° 88183" 45725" 0.0232"
Error 128 0.02459 14760 7022.612 0.0116
C.V. 16.68% 14.26% 14.57% 17.92%

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

Sl ol a3y Shee o iy 525 ST Lol las
AYYY/AL £ YYA o Sle Loeos 5 an L ST 5 "8,
035 by Sy e S NOYAE YESAY/EY 2 60/t
Ol b Sols aslie 3 Sl 2alS s 3550 3 .ol
R I = s WES LR W I
SVVAY £ Y00 VWA £ Y/ A4+ Y/Y8 .Sl b
G 1y 3 ,Sas 218 Olses o 2eS Ao s VAFY £ Y/AY
LS Ol iy 5 Alesls DL 03,018 Jal 2 oy
/87 Sl b LY 35 4 a5l 5o s Slas

sl 0345 b g5 0 ds s

o 2oz Slio Gl SKils amlis w0 by o b

Sl Olsae o 2eS a8 sl OLES (8 Jsd) VAT Jle s
Ll 5 " LSl pB ) (s S 2w el 35l
STV £ Y YA £ YT oSl LS55 e
ST el s O Ol o 2o 5 o) YV 2 VY
Qe o/W Ay £ oW (o Sle b 5 4 ezl 5 UL
03 Jle e 53 el o3l BLE1 Ao ys AV £ VY/0Y
5 LS sl (edl J,28) [Sop T pds bl
DEYAEY 2 04/0Y sla Sl L s 5o 'L ST
Sy S AAVTY £ VONT 5 VN0 T+ )0 )/40

LBl 2) 5 5o dlesls QLIS Slas e 5 Shas 1 i



Y

Sl s Lami ol 4 by i slac Sl
Dymn oy ieS Jw 35 1n 53 &S 5l OLES VWAV 5 1TAT
Ty s Ll sl S BIRCEISE So7S
s Shes "Ll 5 sl B s el o3l (3L
sadly b b)) ey 4 ol ) (g0 Glas e
=03 0= 3 =l 03 3 S RalS Ul (S
sl 0o S sdaline "
Sl 3 Shes FalS Ol 3550 5 anllas ol o]
Karroubizadeh et al. (2002) G—i>5 | J—ol> @L:J L rlé 5]
Cslite 4 Ll S e rhdas e OLS, Slas sl
Sl g 035 Sslize Ghlasl = (S Ll 5 03
5 (asls pLal OIS s 1y s Laoh) Lazabes
Al by e ol w baw g glues T 0ley 05 g osline
G ol 3 s 2590 035 gy bl UT S nl e
30 o Clad 8" 5 "0 5a0L" (s )8 o 5s" (sl
G e 2050 el i 350 53 sl 18 SL
A3 e e S amlie 5 ol 48 S5 )50 et
s L1 Jaed 5550 53 a8 S ol Dliios JS )5k o

AAY 5 65 ) oyled AY W 1 alS glagslew 5 ST

5l g e B L L
de £ OV b 2 OV Gla Sl LS 5w sl
5 YL EANAY  EYFE £ ANAY  EY/FE £ AAY
3ol 3 OF Ol ity 5 Ao 3 ET/TE £ AJAY
SAVIW £ VAT Gl Sl b e S ezl 5 "), 8"
(0 Jsdm) cul ods S sdalive o s AVAV £ 1Y
I s (Sopdlpae Lol 55 ol (o S0le alie
LSt 5 KA ML Ll aS sls 0L YAV
VEVIIV £ 40/) ¢ DV EVW/Y £ AY/EA gla Sle L s 5
3 Shes op i 4 edt o, S ATV TE £ 1YY
o ST L el 5l pBl 3 5m 53 5 s | (sl e
o LSl 5 Ll Sl U e s Shes o 2l
SV £ £V E AYFa E 0dNVe L el S5 S
slie sl os g by o g 5 ods fjf V/vE £ VE/AY
5 VST L LY L1 aS sl 0L eSOl
AV £ 8/08 VAN Y/ WSl bes 5o 'Con
DoalS Ol o teS Aoy VUM £/08 5 VYUY £ V/AY
Cr At 3 Llosls OLIS o301 e Tl b a1 5 Shas
L ey b e Ll sl s s Shes RS s
awlis a5 .l 03 o3 OY/FAEANE Sl L

Dendrogram
Average Linkage, Euclidean Distance

B —

oAl

46.38+
Z  64.267
P
=
£
(7]
82.13-
100.00 I" l:
@B @ P R R DG & DD
@@g"“&“v@&?eﬁzél@\gﬁ,&go@%ﬁﬁ «

@R (B o R NE .
Ot €L TS T
RO C

—— —r—
B P P @ P, R D O
OB N O S HOIF B
N e
FO% $(<Q,Q_O@Q,®Q,« 6’9"’0(,7’2@4

Observations

S G938 S s o35 Y Jad ol S50 ) IS

Fig. 1. Dendrogram for tolerance to the Colorado potato beetle in 33 potato cultivars
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Table 4. Mean (+ SE) comparison of the studied traits in tolerance test under artificial infestation in field in 2007

AR

Cultivar

SE + Mean

Consumed Leaves
(%)

Yield of Control
(g/p)

Yield of Treated Plot

(g/p)

Yield Loss
(%)

Estima
Morene
Bridjet
Delikat
Likaria
Provento
Desiree
Agata
Nicola
Eba
Diamont
Raja
Santana
Romina
Velox
Aparret
Bright
Idul
Sinja
Baltica
Cosima
Fianna
Famosa
Armada
Arrancar
Carlita
Elles
Miryam
Cardinal
Beluga
Marfona
Satina

Agria

86.67 £ 12.02 c-e*
56.67+12.02 a-e
36.67+£3.33 a
50.00 +5.77 a-d
86.67 £3.33 de
40.00+ 5.77ab
63.33+£3.33 a-e
80.00 £5.77 b-e
70.00 £5.77 a-e
63.33 £6.67 a-e
73.33+£3.33 a-e
73.33+£3.33 a-e
36.67 £6.67 a
63.33 £8.82 a-e
80.00 £10.17 b-e
90.00 £5.77 e
70.00+5.77 a-e
66.67 £3.33 a-e
56.67 £6.67 a-e
86.67 £3.33 de
60.00+ 5.77 a-e
90.00 £5.77 e
7333+ 12.02 a-e
66.67 £3.33 a-e
60.00 £5.77 a-e
70.00+ 5.77 a-e
70.00+ 5.77 a-e
66.67+3.33 a-e
43.33+3.33 a-c
73.33 £6.67 a-e
60.00 £5.77 a-e
33334333 a
53.33+6.67 a-d

534.91 +78.86 f-h
650.67 +76.77 c-h
519.31+19.77 f-h
522.14+35.23 f-h
688.31+£37.97 c-h
617.28+ 42.46 c-h
642.31 +33.36 c-h
655.36 + 42.94 c-h
803.29 £67.79 c-h
640.43 + 29.44 c-h
585.31+67.12d-h
635.31 +41.88 c-h
433.31+39.64 gh
531.86 +48.21 f-h
563.47+37.26 e-h
551.61 +£37.99 e-h
387.61 +37.64 h
950.28 +49.72 b-e
391.20+39.25 h
506.31 +28.58 f-h
750.45 +£58.45 b-h
855.36 = 69.72 b-f
665.39 +45.39 c-h
834.47 +49.43 b-f
692.78 +49.24 c-h
580.47 +48.49 d-h
800.56 £75.95 b-g
615.45£50.86 c-h
487.45+28.17 f-h
1150.39 £101.95 ab
974.56 +32.99 b-d
1428.47 +59.02 a
989.22475.13 be

267.27 £34.74 £
424.87 £18.73 c-f
424.11£14.92 c-f
380.56 +£30.99 c-f

275.31 £30.50 f
422.06 £15096 c-f
351.95 +£30.43 d-f
380.97 £35.23 c-f
580.31+£26.19 b-d
400.25 £22.04 c-f

249.00+26.30 f
385.31 +£35.64 c-f
360.45 +10.87 d-f
366.00 +42.84 d-f
249.83 +34.77 f

286.42 £24.47 £

256.56 +15.88 f
562.45 +40.90 b-e
300.53 £26.39 ef
244.67 +29.96 f
476.39+ 34.67 c-f
401.14 £45.33 c-f
515.45+37.63 c-f
562.61+40.89 b-e
500.47 £29.94 c-f
370.42 £29.16 d-f
489.47 £ 32.66 c-f
343.47+£38.47 d-f
408.58 £10.08 c-f
813.42+40.40b
648.39 +50.70 bc

1222.89+32.80 a
650.28 +24.00 be

50.86 + 6.39 e-h
34.70 £2.88 a-h
18.33+2.87 a-c
27.1145.93 a-e
60.00+4.43 h
31.62 £2.59 a-g
45.21 +4.73 d-h
41.87 £5.37 c-h
27.76 £3.26 a-e
37.50+£3.44 a-h
57.47 +4.49 gh
39.354+5.61 b-h
16.81 +£2.51 a-c
31.18 £8.05 a-g
55.66 = 6.17 f-h
48.10+4.41 d-h
33.81+4.10 a-h
40.81£4.30 b-h
23.18 £6.75 a-d
51.67 £5.92 e-h
37.244£5.23 a-h
53.10+5.30 e-h
22.53 £5.65 a-d
32.58 +4.90 a-h
28.07 +4.30 a-e
36.20£5.03 a-h
38.86 +4.08 b-h
44.19 +6.25 d-h
16.18 +£2.07 ab
29.29 +3.51 a-f
33.47+5.13 a-h
14.39+£2.29 a
34.26 £2.42 a-h

*Means followed by the same letters in each column are not significantly different (P = 0.05, Tukey’s HSD).
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Table 5. Mean (+ SE) comparison of the studied traits in tolerance test under artificial conditions in field in 2008
SE + Mean
Cultivar Consumed Leaves Yield of Control Yield of Treated Plot Yield Loss
(%) (g/p) (g/p) (%)

Estima 86.67 £ 6.67 b* 755 £46.29 g-j 476.67 £49.76 j-1 36.86 + 6.59 a-d
Morene 53.34+8.82 ab 1006.34 £57.48 b-j 786.67 £42.86 b-i 21.82 +4.26 a-d
Bridjet 43.34+8.82 a 845 +£84.59 d-j 702.34+34.11 c-k 16.88+4.04 a-d
Delikat 76.67+8.82 ab 710.34 £66.89 h-j 559 £59.97 g-1 21.30+8.44 a-d
Likaria 76.67 +12.02 ab 1072.34 £90.27 b-h 531.67 +118.88 h-1 50.42+11.09 cd
Provento 43.34+8.82 a 1019.34+72.81 b-i 582 £77.52 f-1 42.90 £7.60 b-d
Desiree 50+5.77 ab 1276 £144.84 a-c 789.34 £32.67 b-i 38.14 £2.56 abed
Agata 70 £5.77 ab 1243.34 £112.58 a-d 943.67 £85.19 b-d 24.09 +6.86 a-d
Nicola 76.67 £6.67 ab 877.34 £55.38 c-j 734.67+69.60 b-j 16.26 £7.93 a-c
Eba 60 +5.77 ab 1159.34 £ 75.75 a-f 744 +40.92 b-j 35.82£3.53 a-d
Diamont 56.67 £6.67 ab 790.67 £52.05 f-j 480.34+25.98 j-1 39.25+3.29 b-d
Raja 83.34 +6.67 ab 722 £68.07 h-j 491 +49.57 j-1 31.99 £6.86 a-d
Santana 40+5.77 a 630.34 + 57.54 ij 567.67 +33.64 f-1 7.98+341a
Romina 83.34 £8.82 be 612.34 £53.19j 431.34 £62.31 k1 25.49 £9.59 a-d
Velox 70 £5.77 ab 1265.34 £103.99 a-c 668 +46.76 d-1 47.20+3.70 b-d
Aparret 67.67 £3.33 ab 715.67 £56.12 h-j 515.34 £51.03 i-1 26.83£7.06 a-d
Bright 63.34+8.82 ab 886.67 £65.00 c-j 499.67 £47.75 j-1 43.64+5.39 b-d
Idul 53.34 +8.82 ab 1140.67 £93.65a-g 842.34 £ 92.44 b-f 26.15+ 8.11 a-d
Sinja 53.34 +8.82 ab 1087 + 58.02 a-h 803.67 £79.55 b-h 26.06 £7.32 a-d
Baltica 70 £5.77 ab 1476.67 £95.10 a 967.34 +£74.93 a-c 34.49 £5.07 a-d
Cosima 76.67+ 6.67 ab 1371.34 £122.66 ab 948.67 + 74.54 be 30.82 £5.43 a-d
Fianna 66.67 +8.82 ab 1029 + 122.40 b-i 802.33 £89.91 b-h 22.02 £8.74 a-d
Famosa 73.34+ 8.82 ab 1316.34 +£124.19 ab 997.67 + 46.14 ab 24.20 +4.30 a-d
Armada 43.34+8.82 a 1095 +5 4.84 a-h 875.34+66.11 b-e 20.06 £6.04 a-d
Arrancar 60 £5.77 ab 1134.34 £117.59 a-g 611.67 £53.87 e-1 46.08 +4.75 b-d
Carlita 86.67+8.82 b 892.67 £104.75 c-j 425 +£78.031 52.39 +8.74 d
Elles 50 45.77 ab 1063.34 £90.96 b-h 830.67 + 78.40 b-g 21.88 £7.37 a-d
Miryam 46.67+6.67 ab 838+65.89 e-j 609+43.16 e-1 27.334£5.15 a-d
Cardinal 43.34+8.82 a 911.67 £4591 c-j 666 £33.51 e-1 26.84 £3.57 a-d
Beluga 66.67 +8.82 ab 1216.67 £31.99 a-e 946 + 51.05 be 22.25+4.20 a-d
Marfona 40+577 a 1073.34 +40.19 b-h 814.34 +£58.27 b-g 24.13+£5.43 a-d
Satina 43.34+8.82 a 1477.67+92.48 a 1239+59.75 a 16.15+ 4.04 a-c
Agria 60+5.77 ab 861.67+40.73 d-j 500.34 +45.24 j-1 41.93 £5.25 b-d

* Means followed by the same letters in each column are not significantly different (P = 0.05, Tukey’s HSD).
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