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Population dynamics of Cydia pomonella on two walnut
species in Hotan area
CAO Xiaoyan, YE Xiaoqin,CAO Haixia, Adil - Sattar "
(College of Forestry and Landscape Architecture, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract ; [ Objectives ] The paper aimed to clarify the relationship between walnut phenology and codling moth occurrence in Hotan
area,and to provide a theoretical basis for precise control. [ Methods]Phenological observation was carried out regularly in the field
from the flowering stage to the ripening stage of the walnut fruit. The three diameters of the fruit were measured with vernier calipers,
and the occurrence of various codling moth states was investigated by random sampling method. The relationship between the
phenology of walnut and the occurrence of each state of codling moth was also discussed. [ Results] The survey on the growth and
decline dynamics of codling moth adults found that in late April, when the phenology of ‘ Xinfeng’ walnut was the fruit expansion
period ,and the * Zha343’ walnut phenology was the fruit set period, the overwintering adults reached the peak of eclosion. The
prevention and control of adult insects could effectively reduce the population density of insects. In late July,when the phenology of
‘ Xinfeng’ walnut was the husk turnover period,and the phenology of ‘Zha343’ walnut was the hardcore period, the first generation
adults reached the peak of eclosion, and the control of the first generation adults at this stage could be effectively reduce insect
population density. The survey on spawning found that from late April to early May,the overwintering adults began to lay eggs,and
the walnut phenology was the fruit expansion period(20-30 d after flowering) ,which was the best period for the control of the first
generation eggs. From early May to late May,the oviposition peak of overwintering adults, walnut phenology was the fruit expansion
period(30—-40 d after flowering) ,and this was the best period for the control of the first generation of newly hatched larvae. In the
first August,the eggs of the first generation adults reached the peak. The phenology of ‘Xinfeng’ walnut was the husk cracking
period ,and the phenology of ‘Zha343” walnut was the husk turnover period. This was the best time for the control of the second
generation of newly hatched larvae. The investigation of borers found that from early May to early June,the first generation of larvae
began to cause damage and reached the peak of damage,and the walnut phenology was the fruit expansion period (40—-60 d after

flowering) . This was the best time to control the first generation of mature larvae. In the first August,the second generation of larvae
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reached the peak ,the phenology of ‘Xinfeng’ walnut was the husk cracking period ,and the phenology of ‘Zha343’ walnut was the husk
turnover period. This was the best control period for the second generation of mature larvae. [ Conclusions ] Combined with the walnut
phenology , the occurrence dynamics of each stage of codling moth was clarified, which laid the foundation for the precise control of
each stage of codling moth,and then reduced the damage of codling moth to walnut fruit.

Keywords : walnut ; phenological period ; codling moth ( Cydia pomonella) ;occurrence dynamics
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Fig.1 Occurrence dynamics of Cydia pomonella male moth( A)and walnut blossom and fruit appearance phenotypes(B)
TSR A B A AT 2 5 B B AL, Number of male moths is the average number of adult moths caught per trap.
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Table 1 Phenological stage and fruit phenotypic characters of walnut

CHrE Bk ¢ Xinfeng® walnut

WA H
Observe the date Y F4%/mm Y2/ mm 4%/ mm R/ g

Phenological stage Transverse diameter Longitudinal diameter Side diameter  Fruit weight

3 A FA] Late March MEAERY Female flower period — — — —

4 AFA) Late April JESZJ A Fruit expansion period 10.1320.08" 17.17£0.15" 10.47+0.10  0.89+0.17'

5 A A Middle May S K] Fruit expansion period 24.99+0.33¢ 34.50+0.488 24.21+0.04"  10.73+0.65¢

5 AT Late May AN K Fruit expansion period 34.20+0.53¢ 47.51+1.65" 36.04£1.62¢  29.54x1.35¢

6 A ] Early June TR K Fruit expansion period 40.64+0.37° 53.62+3.00° 42.89+0.28"  52.55+0.57°

7 A F 4] Late July R A Husk turnover period 45.60+1.85" 60.72+0.64" 48.94+£2.15¢ 79.48+1.70%

8 H LAI-1 Early August-1 SR FF 2] Husk cracking period 45.72+0.46" 64.90+1.46" 51.59+0.57*  77.78+3.54"

8 A L H)-2 Early August-2  F Rz FF 23] Husk cracking period 46.00+0.77% 66.13+1.80° 50.61£0.61"  77.24+1.54"

8 A T 4] Late August SRS I Fruit maturation period 47.06+0.16* 63.75+0.89°¢ 51.92+0.56* 77.08+0.47"

‘L 343 Bibk ¢ Zha343’ walnut
JUEZSERE]
Observe the date LY/N ] F 72/ mm A2/ mm 4%/ mm fif /g

Phenological stage Transverse diameter Longitudinal diameter —Side diameter  Fruit weight

3 H F ] Late March AL Female flower period — — — —

4 AT ) Late April A SR Fruit set period 9.23+0.19¢ 14.58+0.96¢ 9.40+0.21"  0.74+0.07'

5 H [-f] Middle May I FI Fruit expansion period 13.31+1.11" 17.01£1.10" 13.32£0.77¢  1.61+0.19¢

5 H 4] Late May SR Fruit expansion period 27.94+0.74¢ 35.47£1.26° 29.01+0.37"  16.11x1.05"

6 A 4] Early June JS2I A Fruit expansion period 35.55+1.06" 45.75+1.10¢ 37.35+1.11°  33.94%1.74°

7 AT Late July A% Hardcore period 45.32+1.06° 54.83+1.67" 49.12+0.23*  68.41+2.39*

8 H_EA]-1 Early August-1 3501 Husk turnover period 44.12+0.75" 54.71+0.83" 47.66+2.91"  61.33£3.23¢

8 A L f)-2 Early August-2 Rz 5] Husk turnover period 42.31+0.82¢ 52.50+0.60¢ 44.27+0.231  55.92+1.39¢

8 A T f) Late August SRS Y Fruit maturation period 45.24+0.16° 59.04+0.98° 46.84+0.88°  64.04+1.76"

T HF R F I AR HE2Z | Al — BB 5 il A ARG 505 2R 28 5 3% (P<0.05) o 8 H EA)-1 R ‘i 465 120 d, “ 4L
343 fEJ5 100 d;8 A FAI-2 208 BiFE 4EI5 130 d, * 413437 fE)5 110 d.
Note : Numbers represent meanz+standard deviation , data with different lowercase letters after the same column indicate significant difference at 0.05
level. Early August-1 indicate 120 d after the ‘ Xinfeng’ flowering and 100 d after flowering for ‘Zha343’ ;early August-2 indicate 130 d
after the ‘ Xinfeng’ flowering and 110 d after flowering for ‘Zha343’ .
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A BRACAR I LR 0 R P B AL B 5 11 Statisties on the oviposition sites of overwintering generation codling moth adults; B. 5 1 {43 525
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Fig. 4 Appearance phenotype of walnut fruit
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