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Adult population dynamic of the oriental fruit moth Grapholita molesta and
the control efficacy of sex pheromone disorientation against it
in a plumcot orchard in southern Xinjiang
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Abstract: To determine the occurrence pattern and control efficacy of sex pheromone emitter against
the oriental fruit moth Grapholita molesta (Busck), the population dynamics of this pest using sex pher-
omone traps in plumcot orchards in Aksu during 2021 and 2022 were monitored, and the efficiency of
the sex pheromone emitter in controlling oriental fruit moths in plumcot orchards were also evaluated.
The results showed that the oriental fruit moth occurred four generations per year in Aksu. The emer-
gence of the overwintering generation peaked in early to mid-April, followed by the first generation in
late May to early June, the second generation in early July, and the third generation in early to mid-Au-
gust. There was a significant overlapping among these generations. The rate of boring fruits caused by
oriental fruit moths in conventional control orchards (2.46%) was significantly higher than in orchards
using sex pheromone emitters (0.06%) in 2022. The reduction in boring treetops ranged from 88.65% to
98.13% in 2021—2022, while the reduction in boring fruits was 98.40% in 2022. The disorientation
rates of sex pheromone emitter among different generations of oriental fruit moths ranged from 92.87%
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to 100.00% in male adults in 2021, the reduction rates of adult abundance ranged from 58.75% to

81.37% in 2022. These results indicated that using sex pheromone emitter is an effective strategy to sup-

press the density and damage caused by oriental fruit moths in plumcot orchards in southern Xinjiang.

Key words: Prunus simonii (Decne.) Carriére; Grapholita molesta (Busck); pest management; sex pher-

omone; control cost
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Fig. 1 The population dynamics of the oriental fruit moth in plumcot orchards in 2021 and 2022

B8 R 8 brifElR . Data are mean+SE.
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Table 1 Effects of sex pheromone emitters on boring treetops by oriental fruit moths in 2021

. I A LiR SPBIEES
HARCH I JOBL: . .
. Rate of boring Reduction rate of D P
Generation (date) Treatment )
treetops/% boring treetops/%
#5218(6-19) X} #8 Control 17.00+4.06 - 1.00 0.008
2nd generation (6-19) 1] Biff Disorientation 0.25+0.15 98.13+0.013

Fe B B bRERR . Data are mean=SE.

+R2 2021 FHERRE L EFFFHA R NR O RS R EH I

Table 2 Effects of sex pheromone emitters on the abundance of male oriental fruit moths trapped by sex pheromone in 2021

‘ VB LA R .
HACCH ) yLEL o it
. Average abundance/  Disorientation o
Generation (date) Treatment o Statistic
(individuals/trap) rates/%
HAA(4-23) Xif i Control 32.80£11.30 - -7.03  <0.001
Overwintering generation (4-23) 211 }J4 Disorientation 1.75+£0.56 92.874+2.30
% 118(6-04) X 8 Control 4.42+1.24 - 1.00 0.029
Ist generation (6-04) 8] Bj VA Disorientation 0.00+0.00 100.00+0.00
#21L(7-10) X 8 Control 24.20+3.88 - -8.70 <0.001
2nd generation (7-10) & 1] ¥ Disorientation 0.42+0.21 98.50+0.60
#31L(8-10) X 8 Control 53.10+7.16 - -10.81 <0.001
3rd generation (8-10) 9] Bj VA Disorientation 0.83+0.35 98.58+0.56

R PR A B RR . 28 VAR REE I Ge ik DAE, HA AR A SE 142 2 {H . Data are mean=SE. The statistic

D value is for the first generation and z value for the other generations.
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Table 3 Effects of sex pheromone emitters on boring treetops and boring fruits by oriental fruit moths in 2022

T X IR XA RN 2.46% , BE T
] BT VAR X R 22 0.06% (P =0.029) , i SR 80R
#4798.40%(F3).,

THACCH ) PIE 2N b3 Pk = Pk R TBIEES Giitht
Generation(date) Damage symptoms Treatment Damage rate/% Reduction rate/%  Statistic
% 21%(6-27) B A %t HE Control 6.86+1.23 - 5.06 0.002
2nd generation (6-27)  Boring treetops  pk [ 534 Disorientation  0.43+0.33 88.65+0.10
5% 318(7-30) g AR X} #8 Control 2.46+0.21 - 1.00 0.029
3rd generation (7-30)  Boring fruits P[] Bif Disorientation  0.06+0.02 98.40 +0.33

R BRI B ERR DS . AR ST o E, SRR 9 4E T DB, Data are mean+SE. The statistic ¢ value

is for the boring treetops, and D value for the boring fruits.
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SEg . b AR A ST 34 e T B i
57.75 3 F138.50 3k , i 25 7 A i 3 (P=0.096) ; X
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0.001; %% 2% : P=0.007; %5 318 . P=0.005) , 5 1~3 1t
Z4/INEE O H P O R 1T DR A 58.75%~
81.37%(£4).

R4 2022 F S DR E LB R F RN R0 R MR R OB S8R0
Table 4 Effects of sex pheromone emitters on the population abundance of female and male oriental fruit moths

trapped by sugar-vinegar liquid in 2022

PR/ CRARIR) Rl R

Geii:tio?l/ji;te) Trfftfent Av.eralge.: abundance/ Reduction rate of éjz tj_si P
(individuals/trap) adult abundance/%
AL (4-18) %t F& Control 57.75+3.09 - -1.66 0.096
Overwintering generation (4-18) k[ /74 Disorientation 38.50+10.27 31.01£21.16
55 118 (6-11) %} i Control 84.00+7.67 - -6.10  <0.001
Ist generation (6-11) 7 [ B 16 Disorientation 20.00+7.15 74.45+8.88
5 248(7-16) %} Control 3.75+0.48 - -4.03 0.007
2nd generation (7-16) 2 [ B ¥ Disorientation 1.50+0.29 58.75+9.01
%5 310(8-19) %} Control 16.50+3.10 - -4.28 0.005
3rd generation (8-19) 2K [ [J774 Disorientation 2.75+0.85 81.37+7.07

B AR R R BB S e 2, HAB ARSI A {H . Data are mean+SE. The statistic z value

is for the overwintering generation, and ¢ value for the other generations.

2.3 MRSk EGEXMBRAREN

AE LG T A2 BTG T, {7 FH 2K 1) 22 7 3 7T gk />
SUALF 2GRN B o X BE Xl FH A2 25 50 i Rk
FURAGTR | GRS R | DO SR R PR A R B
HALNE AL, IR SURAS S 143.40 70/667 m*; ik
] B7 36 DX A A P A U228 3K 1) 22 19 7 R B AR Ry
125.00 J6/667 m* (£ 5) , X BEIX B B IR B S AF A
LERE 1B 6 X A 2 18.40 J6/667 m’

3 itig
VLR BB A AL L —PE R S5

S, AT R M AL/ IV B B H Y A ML (T BR
25,2022 SMEF,2023) o ARG I (F B R W
T XA 2 ] /N A B A A O,
PRAEAT 2 e AL/ IVED O L AR R R 448, &S &
A B[] 532 1 XS el A el 46 SR el AL/ INED O R
14 A= B [ AR — B MR T 45 5 20065 EAE , 20155
AR CAFE,2022) o SR, BL/INVE O B A B30 FN 45
THAR A R LR e 0] 37 15 B (B S5, 2019) TR B (J8
BEAE,2017) FOG R (B /0 JLAE, 20175 165 55
2019) 55 RIZ 2, AN R AR AL IV U U R 230
T A 22900, 15 2 A5 AR VR ORIkt 20 Ak v e 30 4 25 R



1 RN A AR B AL NV BRI K S A Mk i PR AR 175

Ko BRI VSR RO B RS B
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®5 2022 FRUNRORREIRTE TR AN
Table 5 Inputs for different control methods against Grapholita molesta in 2022

Hlf/(Ot/keg 2y 667 m*HIZhHE/ 5667 m> AL

JEzh [ § S o BRI/
e TESEN ki) k) SRGek) DHRER
AbBE ey WL Date for L .
Treatment Pesticide Frequency applyin Unit price/(yuan/ - Pesticide dosage - Labor cost per Total control
q v @p y . & kg pesticide or  per 667 m*/(kg/ 667 m*/(yuan/
pesticide . . . . . cost/yuan
yuan/emitter piece) emitter pieces) time)
Xof IR SR 2 5-01, 850.00 0.04 10.00 143.40
Control Chlorantraniliprole 7-01
VY Sl L PR 1 5-15 180.00 0.10
Tetrachlorantranilip-
role
SRR 1 6-01 90.00 0.06
Emamectin benzoate
o B A A R 1 8-01 120.00 0.10
Beta-cypermethrin
R BiR PR B Rk 1 22 1 4-10 3.00 40.00 5.00 125.00
Disorientation Sex pheromone

emitter
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