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Figure 1. The delta trap used in the research (original)
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Figure 2. The cylindrical trap used in the research (original)

Figure 3. The funnel shaped trap used in the research (original)
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Figure 4. The trend of capturing of male codling moth by funnel, delta and cylindrical traps in Mahabad region in
2016.
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Table 1. Effective degree-day calculated during different periods of activity of codling moth in Mahabad region
and compared with some other researches

Statement by . )
Funnel Tra Delta Tra Sylendrical ~ the Ministry ~ Amiri etal. Daneshniaet  Hatami etal.
Indices p p Trap of (2014) al. (2012) (2011)

(degree-day)  (degree-day) (degree-day)  Agriculture (degree-day) (degree-day) (degree-day)
(degree-day)

Firstflight ~ 27.04.2016  24.04.2016  24.04.2016

peak (82.4) (60) (60) 129.3
Control 11052016 08.052016 08.052016  23.05.2016
Time (168.3) (154.2) (154.2) (233.4) 155 172 1443
Second  22.062016  08.06.2016  08.06.2016
flight peak  (581.7) (435.5) (435.5)
Control  02.07.2016  18.06.2016  18.06.2016  02.07.2016 720 (2011) 770
Time (722) (538.1) (538.1) (659.5) (2009) 766.5
Thirdflight  31.07.2016  28.07.2016  28.07.2016
peak (11541)  (10544)  (1054.4)
Control 10082016 03082016 03.082016  0508.2016 1336
Time (1301.9) (1198) (1198) (1151.3)
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Table 2. Analysis of variance of data of attracted male moth of codling moth to each trap during four generations

Mean Squares

Source of Degree of Winter First Second Third
variance freedom Generation Generation Generation Generation
Repeat 2 2.293 M 1.560 2.121 1.233
Treatment 2 13.321* 12.204%* 45.013% 13.492*
Error 4 1.947 1.052 6.006 2.233
C.V. 14.43% 13.18% 19.06% 8.81%

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

ot 2050 Jod Sl (b 2 4l 2 aredd o o S 5 lae it olad Slons Gl 0 S0ls alis -¥ g
Table 3. Mean (£SE) comparison of the number of attracted male moth of codling moth to each trap during four
generations.

Mean(+SE)
Kind of Trap Win_ter First_ Secont_j Third_
Generation Generation Generation Generation
Delta Trap 23.67+4.67 ab 18.34+3.76 a 42.34+4.98 ab 63.67+3.72 b
Sylendrical Trap 11.34+1.20 b 5.67£1.76 b 13.67£2.73 b 53.67+3.16 b
Funnel Trap 41.00+8.63 a 26.34+3.18 a 85.67+19.37a 73.67+3.89 a

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

Codling moth, Cydia pomonella L. (Lepoptera: Tortricidae), is the key pest of apple
orchards in Mahabad and West Azarbaijan province. To determine the best spraying
time, male adults’ emergence was studied in Mahabad during 2016. Three types of
delta, cylindrical and funnel-shaped traps were used in an apple orchard (5 hectare)
in a randomized complete block design. The efficiency of three style pheromone
traps was compared. According to the data obtained from regional weather station
and larval activity, degree-day model was prepared. It was found that adults appeared
in late spring and was showing four populations peaks during growth season. The
results showed that there was a significant difference between the traps In terms of
trapping male adults (P<0.05). On the basis of the data available by funnel-shape
traps, the results showed that 168.3, 722 and 1301.9 degree-days were required for
egg eclosion at first (winter), second and third generation, respectively. Also, on the
basis of the data available by delta and cylindrical-shape traps, the results showed
that 154.2, 538.1 and 1198 degree-days were required for egg eclosion at first,
second and third generation, respectively. On the basis of the data available by funnel
traps the chemical control time was determined to be 10-14 May, 1-5 July and 9-14
August 2016 for three generation. Also, on the basis of the data available by delta
and cylindrical traps, the chemical control time was determined to be 7-11 May, 17-
21 June and 2-6 August for three generation. The comparison of means showed that
the funnel traps had the most capture with means values of 41.00+8.64, 26.34+3.18,
85.67+19.37 and 73.67%3.89 number of male adults for wintering, first, second and
third generation, respectively. Also, the cylindrical traps had the least capture with
means values of 11.34+1.20,5.67+1.76, 13.67+2.73 and 53.67+3.16 number of male
adults for wintering, first, second and third generation, respectively.

Keywords: Codling moth, degree-day, pheromone trap, spraying.
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