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Extended Abstract

1. Introduction: Potato, (Solanum tuberosum L.) is an important crop with 5.24 million tons of production on
143000 ha of irrigated land in Iran. Numerous pests attack the Potato crop, among them the Colorado potato beetle,
Leptinotarsa decemlineata (Say), is the most important pest. This is a cosmopolitan pest and the most dangerous
pest of Potato and other solanaceous crops in many areas of the world that can cause yield reduction of 30 to 50%.
Due to interference of generations, usually all four biological stages of the pest (eggs, larvae, pupae and adult
insects) are observed on the farm at the same time, so it is very difficult to control. The use of resistant cultivars is
one of the important methods in integrated management (IPM) programs of this pest. Effective combination of
pest control methods requires that information on pest growth and development be available on different Potato
cultivars. Much research has been done on the biology and ecology of this pest, but there is not much research on
the effect of cultivar on its biology and morphological characteristics, so in the present study, the biological and
morphological indices of potato beetle, were studied on four Potato cultivars (Agria, Stima, Bridjet and Delikat).

2. Material and Methods: First, the pest egg masses were collected from infected fields in west Azarbaijan
province, Iran. Then, hatched larvae were reared for three generations on the studied cultivars under protected field
conditions. Biology of the pest was studied in a greenhouse at 22+4°C, 65+5% Rh and natural light at 2018. After
the emergence of the plants, one sleeve cage was set on each pot and 25 neonate larvae were released and reared.
Incubation period and developmental time of larvae and pupae and mortalities of these stages were determined as
antibiosis indices of the cultivars. Insects reared in greenhouses were used to study and measure the morphological
characteristics of the pest. Head capsule width of different instars larvae, length and width of the male and female
adults, weight of different instars larvae, the number of egg/egg mass and weight of adults (male and female) as
morphological indices was measured. Data was analyzed with spss 21 statistical software in randomized complete
block design and comparison of means was performed with Tukey’s HSD procedure in 5% level.

3. Results and discussion: Cultivar had significant effect on many biological parameters (P<0.05). Significant
differences were observed for all morphological indices (P<0.05). The longest developmental periods of larvae,
pupae and total (larvae and pupae) were observed on Delikat cultivar with means values of 15.07, 12.90 and 27.97
days, respectively. The highest mortality of immature stages (larvae and pupae) was observed on Bridjet cultivar
with average of 57.78%. The lowest head capsule diameter of the first, second and third instar larvae were observed
on Bridjet, Delikat and Bridjet cultivars with means of 0.59, 1.01 and 1.55 mm, respectively. The lowest length
and width of female adults were observed on Delikat with average of 10.60 and 6.44 mm, respectively and the
lowest length and width of male adults were observed on Bridjet and Delikat with average of 10.04 and 6.07 mm,
respectively. The lowest weight of first to fourth instar larvae were observed on Bridjet, Bridjet, Delikat and
Delikat with means of 0.99, 4.17, 23.20 and 85.67 mg, respectively and lowest weight of male and female adults
were observed on Delikat with average of 159.33 and 135 mg, respectively.

4. Conclusions: The results of the study showed that the cultivar not only affects all the biological characteristics
of the Colorado potato beetle, such as the length of its development and survival rate, but also all the morphological
characteristics of the pest, such as body size of different larval and adult’s insect. It also affected their size and
weight of the pest. Based on the results of this study, Delikat and Bridjet cultivars were less favorable for Colorado
potato beetle compared to Agria and Stima cultivars, which can be used in plant breeding programs to produce
resistant cultivars.
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Table 1- Mean comparison of the developmental period of L. decemlineata on the studied cultivars

LX)
(59) 0395 Jsb Cultivar

Developmental period (Day) L ,ST Ll ] olds

Agria Stima Bridjet Delikat
ESCERRNVININ Y Incubation 4.27%+0.27 4.43°+0.07 4,732+0.07 4.80°+0.10
sl iy sy, 1% Instar Larvae 167°40.09  2.00%+0.06  2.200.12  2.23%+0.09
P39S i Slog Y 2" Instar Larvae 2.13°+0.14 2.17°+0.14 2.702+0.10 2.732+0.18
pom s Slog,Y 3 Instar Larvae 3.13%+0.20 3.17°+0.03 3.672£0.13 3.90°£0.21
ooz i cslog Y A Instar Larvae 5274038  533'+0.14 59794022  6.20%0.29
oY opgs JS Total Larval Period 122004051  12.67°+0.29 1453024  15.07%0.52
S s 0,90 Pupal Period 11.30°+0.51 11.67%+0.18  12.60%+0.15 12.90%+0.30
HLb J=l e Larval & Pupal Period 23.50°+0.23 24.33%+0.47 27.13*+0.08  27.97°+0.47

Shre oz £k 05,05 (5,0 sire IS a0 iy Jlois] o 10 (S5 (g0l (bl g i) j2 40 5 ie By > s slaSile

Means followed by the same letters in each row are not significantly different according to Tukey’s (HSD) test (P<0.05). Mean+ SE
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Table 2- Mean comparison of the developmental mortality of L. decemlineata on the studied cultivars

i 933
(W033) (Gg0d 0,90 wlaly Cultivar
Developmental mortality (7.) L,ST Lol o g wlds
Agria Stima Bridjet Delikat
Jsl i slog,Y 1% Instar Larvae 10.00%+1.92 11.11°%+1.11 14.44%+2 94  16.67%+1.93
90 i slog,Y 2" Instar Larvae 6.13°+1.14 8.73%+1.19 10.332+1.01 9.29%+1.13
Py Cs 5Ly, Y 3" Instar Larvae 0.00°+0.00 1.39%°+0.39 5.87%+1.61 5.86%+1.42
oolez i log Y 4 Instar Larvae 0.00°+0.00 1.33%+0.33 6.08°+1.31 4.69%+0.07
&agY 0,90 S Total Larval Period 15.56"+1.11 21.11°+1.11 32.228+2.22  32.22°+1.11
S s 0,90 Pupal Period 27.69°+2.58 27.17°+1.66 37.68%+2.79  34.37°+2.36
ML >y Larval & Pupal Period 38.89°+2.94 43.33+1.93 57.78%+2.22  55.56%+1.11

Shme glla £S5k .55 (g0 sire IS ao o iy Jlois] mhaws 10 (Ss (g0l (bl s cciys;y 12 50 S i By > ol lo Sileo
Means followed by the same letters in each row are not significantly different according to Tukey’s (HSD) test (P<0.05). Mean+ SE
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Table 3- Mean comparison of the larvae head capsule width of L. decemlineata on the studied cultivars

95
(o o) B9, Yy JamsS (55 Cultivar
Larvae head capsule width (mm) L,ST Lile R oo
Agria Stima Bridjet Delikat
Jl s slog,Y 1% Instar Larvae 0.71°+0.01 0.63%%0.02 0.59+0.02 0.60*+0.03
£30 i slag,Y 2" Instar Larvae 1.18°+0.04 1.14°°+0.02 1.07%°+0.02b 1.01%+0.03
poms Oy slog,Y 3 Instar Larvae 1.68+0.04 1.67°+0.02 1.552+0.03 1.562+0.03

Shre glas F,. Sk 05l (g lo ire BB a0 ity Jloim] mhaws 10 (S'e5 (yg03] (bl e, j0 50 S i By > ol slo . Silo
Means followed by the same letters in each row are not significantly different according to Tukey’s (HSD) test (P<0.05). Mean+ SE
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Table 4- Mean comparison of the length and width of the male and female adults of L. decemlineata
on the studied cultivars

TP
Graghes) Olpio (oye 5 Jsb Cultivar
Length and width (mm) L,ST Ll S p olds
Agria Stima Bridjet Delikat
osls @l pi> Jobo Length of Female 11.38+0.27 11.43+0.11 10.98%+0.11 10.60%+0.23
ools &l i pse Width of Female 6.81°+0.12 6.79°+0.06 6.59%°+0.07 6.442+0.13
ol Job Length of Male 10.62°+0.22 10.51%+0.07 10.04%+0.05 10.17%°+0.06
5ol by Width of Male 6.35°+0.09 6.28+0.06 6.09%°+0.06 6.07%+£0.04

Shre glas F,85ke 35,105 (5,0 gime BN as 0 ity Jloi] mhaws 10 (S (yge3] (wlel g i) ja 40 S ie g > 6l sla i Silo
Means followed by the same letters in each row are not significantly different according to Tukey’s (HSD) test (P<0.05). Mean+ SE
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Table 5- Mean comparison of the weight of different instars larvae of L. decemlineata on the studied

cultivars
59
(p,5 ko) alizre i slog,Y (59 Cultivar

Weight of different instars larvae (mg) L,ST [F0%:{WW Com s

Agria Stima Bridjet Delikat
Jol G slog )Y 1%t Instar Larvae 1.32°+0.03 1.25+0.03 0.99%+0.04 1.00%+0.04
£30 i slag,Y 2" Instar Larvae 5.03°+0.14 4.67%+0.20 4.17%+0.18 4.23*+0.14
pows Cyais (5log Y 3" Instar Larvae 31.37°+1.27 29.10°°+1.96 24.70°°+0.57 23.20%+0.97
ol G slog,Y 4™ Instar Larvae 95.00°+2.89 92.83%+1.01 86.832+0.93 85.672+1.59

Shre slas £l .05 )l (g s pme WS s o iy Jleim| maw o Ses O}A)'T bl pa ) o 0 S e By, )b Gle Sl
Means followed by the same letters in each row are not significantly different according to Tukey’s (HSD) test (P<0.05). Mean+ SE
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«(Radcliffe & Lagnaoui, 2005; Hahn, 2019
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Table 6- Mean comparison of the egg number and weight of adults of L. decemlineata on the studied

cultivars
LT ]
iz Wlao Cultivar

Traits differente L,ST Lol ey AL

Agria Stima Bridjet Delikat
@55 Slass The number of egg/Mass  36.13°+2.77  30.40%+3.19 25.40%+1.77 24.00%1.61
(0,5 ko) oole JolS o> 454 Female Adults (mg) 180.33+8.22 178.67°+5.55 160.33%+3.93 159.33%+5.49
(p,S ko) 5 Jol5 0y (439 Male Adults (mg) 158.67°+5.93 153.67%°+4.67 136.00%+3.06 135.00%+2.65

Shre glas +,. Sl 05 )l05 (g0 cime BN doyo gy Jloim! mhaws 4o (Se5 (yae] bl ey 12 50 S ie g > ol lo Sileo
Means followed by the same letters in each row are not significantly different according to Tukey’s (HSD) test (P<0.05). Mean+ SE
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