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Study on the resistance components in potato, tomato, eggplant and pepper against Colorado potato beetle,
Leptinotarsa decemlineata (Col.: Chrysomelidae) in field in Naghadeh region, west Azarbaijan province

S. AHMADI NAGHADEHI', A. GHASSEMI-KAHRIZEHBX? and M. POURYOUSEF MIANDOAB?
1- Department of Agro-ecology; 2- Department of Plant Protection; 3- Department of
Agronomy and Agro-ecology, Mahabad Branch, Islamic Azad University, Mahabad, Iran

Abstract

Colorado potato beetle, Leptinotarsa decemlineata (Say) (Col.: Chrysomelidae), is the most important defoliating pest of potato
worldwide and is one of the dangerous pests of other solanaceous crops such as eggplant and tomato in many areas of the world. To evaluate
the resistance in potato, tomato, eggplant and pepper to the pest, a field experiment was conducted. In a field choice test, the numbers of
attracted beetles to the species were determined as antixenosis index. To evaluate the antibiosis, studied species were planted in pots and on
each pot sleeve cages were set up, in which 15 first instar larvae were released and reared. Larval weight on the 10™ day after releasing,
mortality percentages of larvae and pupae and durations for these stages were considered and analyzed as the antibiosis indices. To study the
tolerance of species, 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 25 second and early third instars larvae. Chemical and mechanical methods were used for
controlling of non-infested plots. At the end of the season, defoliation and yield loss in infested plots were determined and compared with
non-infested plots. Analysis of variance of choice test data showed that significant difference was observed between experimental species (P
< 0.0001). Analysis of variance of antibiosis data showed that difference between species was significant for all studied traits (P < 0.05). The
highest mortality rate and the longest developmental period of the pest were observed on pepper and tomato, respectively. Analysis of
variance of tolerance data showed that significant difference was observed between species (P < 0.01) for all studied traits. A significant
positive relation was observed between yield loss and defoliation traits (P < 0.01).
Key words: Antibiosis, Antixenosis, Colorado potato beetle, Eggplant, Pepper, Potato, Resistance, Tolerance, Tomato.
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Table 1. Analysis of variance of settled beetles on different

species in antixenosis experiment

24 Hours 48 Hours
Source of Degree of b 0
Variance  Freedom - -
MS Value MS Value
Repeat 4 0.107 0.534 0.026 0.937
Treatment 3 4.002 0.0001 5.012 0.0001
Error 12 0.129 0.136
C. V. 18.18% 17.86%
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Table 3. Analysis of variance of the adults’ weight before and

10 days after releasing

Weight of Weight of Adults
Source of  Degree of Adults Before 10 Days After
Variance Freedom Releasing Releasing
M.S P-alue M.S P-alue

Repeat 4 2.125 0.981 53.450 0.232
Treatment 3 8.133 0.769  2179.783  0.0001

Error 12 21.425 32.950

C.V. 4.02% 4%
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Table 4. Mean (+ SE) comparison of the adults’ weight before

and 10 days after releasing on studied species

Mean + SE
Weight of Adults Weight of Adults 10
Speices Before Releasing Days After Releasing
(mg) (mg)

Potato 114.0 + 1.23a* 161.8 £2.94¢
Pepper 113.8 +£1.83a 118.2+1.98a
Eggplant 116.2+2.18a 159.2 £3.34c
Tomato 116.0 £ 1.92a 134.2 £2.60b
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Table 2. Mean (+ SE) comparison of the numbers of settled

beetles on different species in the antixenosis test.

Mean + SE
Speices 24 Hours (n/p) 48 Hours (n/p)
Potato 7.40 £0.92b* 8.8 £0.66b
Pepper 0.80 £0.32a 0.80 £0.47a
Eggplant 6.80 £0.37b 7.40 £0.51b
Tomato 1.40£0.51a 1.40 £0.51a
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Table 5. Analysis of variance of the traits of developmental period of pest on studied species

Source of Degree of Mortality of Mortality of
Weight of Larvae  Larval Period Pupal Period Total Period  Total Mortality
Variance Freedom Larvae Pupae

MS P-alue MS P-alue MS P-alue MS P-alue MS P-Value MS P-alue M.S P-alue
Repeat 3 53.819 0301 2.049 0.048 0.001 0.848 1.025 0.131 0.002 0.669 5.142 0.004 0.001 0.724
Treatment 3 3017.034 0.0001 14.076 0.0001 0.079 0.0001 6.563 0.001 0.024 0.012 39.247 0.0001 0.068 0.0001

Error 9 38.063 0.524 0.002 0.420 0.004 0.548 0.003

C.V. 5.55% 4.50% 6.42% 4.14% 8.81% 2.33% 5.75%
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Table 6. Mean (+ SE) comparison of the traits of developmental period of pest on studied species

Mean + SE
Speices Weight of Larval Period Mortality of Pupal Period Mortality of Total period M’(f:tt:lli ty
Larvae (mg) (day) Larvae (%) (day) Pupae (%) (day) (%)
Potato 140.34 +3.41d* 13.85+0.28a 25 +1.00c 13.91 £0.15b 27.65+331b 2776 £0.42c 51+2.51b
Pepper 80.66 +3.13a 17.85 +£0.66a 54 £2.58a 16.61 £0.43a 50.17+1.71a  34.46 +0.62a 77+ 191a
Eggplant  127.31 +3.44c 15.20 +0.34b 36 +1.63b 50.51 £15.50a  39.13+1.8lab  30.07 £0.72b 61 £191b
Tomato 96.31 £2.96b 17.37 £0.52a 51 £3.00a 16.62 +0.31a 49.38 £3.79a 34 +0.78a 75 +£3.00a
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Table 7. Analysis of variance of the studied traits in tolerance test

Source of  Degree of

Variance Freedom Consumed Leaves Yield of Control Yield of Treatment Yield Loss Toleran Index
Repeat 3 MS P-Value MS P-Value MS P-Value MS P-Value MS P-alue
Treatment 3 0.004 0.830 23031.063 0.259 26082.417 0.147 0.008 0.420 0.079  0.387
Error 9 0.261 0.0001  360682.229  0.0001  327166.250  0.0001 0.083 0.002 0.777  0.002
C.V. 0.015 14471.340 11389.972 0.008 0.070
Repeat 16.33% 14.45% 15.88% 20.21% 33.64%

oo oo 4 by o Slas (Gl glas 2) anslio —A J g
Table 8. Mean (+ SE) comparison of the studied traits in tolerance experiment
Mean + SE

Consumed Yield of Control Yield of Yield Loss (%) Tolernce
Leaves (%) (g/hill) Treatment (g/hill) ° Index

Speices

Potato 65.00 + 6.45b* 953.50 = 71.96b 662.00 + 20.66b 29.82 £3.37b 1.19 £0.13b
Pepper 22.50+£4.78a 559.25 +37.95¢ 502.50 +23.08b 9.77 £2.00a 0.39 £0.08a
Eggplant 70.00 £ 4.08b 617.25 +33.89¢ 445.50 + 55.35b 28.55 £4.95b 1.14 £0.20b

Tomato 30.00 £ 4.08a 1199.75 + 94.4a 1078.50 + 105.60a 10.48 £2.28a 0.42 £0.09a
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