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Study on the occurrence regularity of Lithocolletis ringoniella in apple or-

chards in Xinjiang Aksu
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Abstract: [Objectivel Lithocolletis ringoniella is a kind of leaf pest of fruit trees that mainly harms ap-
ple trees and seriously reduces fruit production. With the development of the characteristic fruit tree in-
dustry in Xinjiang, L. ringoniella has occurred in the Aksu area in recent years. The study aimed to find
out the occurrence regularity of L. ringoniella in Apple orchards in southern Xinjiang, and to provide
scientific basis for integrated management of the pest. [Methods] In this paper, the occurrence and dam-
age rule of the L. ringoniella was studied by the methods of sexing attraction trapping and field investi-
gation in apple orchards with different ages, varieties and intercropping patterns. In each treatment or-
chard, three sets of traps were placed respectively. They were hung with wire on the trunk of a ventilat-
ed area on the dark side of the fruit trees at a height of 1.5 meters or in the middle and lower part of the
tree crown. Each set of traps was hung with one sex attractant and a sticky trap was installed. From
March 12 to September 28, the number of L. ringoniella on the sticky trap was surveyed once a week,
and the sticky trap was replaced. The sex attractant was replaced every three weeks. From May 20 to

September 28, 5 trees were selected from each orchard for marking, and 1 branch was identified from
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the east, south, west, north, and middle of each tree. 20 leaves were investigated on each branch. 100
leaves were investigated for each tree, and the number of damaged leaves was classified and counted.
[Results] The results showed that the L. ringoniella occurred 6 generations in a year in southern Xin-
jiang. The overwintering adults began to emerge when the average temperature of 7 consecutive days in
spring was over 7.1 °C. There was no obvious discontinuity between the generations of L. ringoniella
adults in each treatment, and the number of the first and second generations was small and the duration
was long. The number of L. ringoniella adults in the third and fourth generations increased significant-
ly, and the duration was shorter. L.The ringoniella Adults of the fifth generation lasted longer and their
numbers declined sharply after mid-September. The highest number occurred in July to August and the
damage degree and occurrence amount in different types of orchards varied with different types of or-
chards with 20-year-old orchard > 5-year-old orchard, the conventional tillage management orchards >
1-year-old grass covering orchards > Medicagonie sativa orchards, and Red love orchard >Fuji orchard.
The occurrence trend of L. ringoniella adults in different intercropping types of orchards was basically
the same, with 6 peak periods, but the number of peak periods in each generation was different. The L.
ringoniella adult peak of the overwintering generation was April 6, and the trapping capacity of conven-
tional tillage management orchards, 1-year-old grass-covering orchards, and Medicagonie sativa or-
chards were 308, 158.25, and 142.75 heads on each sticky trap, respectively. The occurrence period of
the overwintering generation of the Fuji apple (treatment A) lasted for a long time (mid-March to late
April), and the average trapping amount of the L. ringoniella adult was 293 heads for each sticky trap
during the peak period (March 30). The occurrence period of the overwintering generation of the Red
love apple (treatment D) was concentrated (early April to late April), and the peak period (April 6) was
about one week later than the occurrence period of the treatment A. The peak trapping capacity was 315
heads on each sticky trap. The pest indices and leaf damage rates of the two cultivars were 0.42, 0.17,
1.67%, and 0.67%, respectively, in the conventional tillage management orchard of Red love and Fuji.
The pest situation index and leaf damage rate increased rapidly after July. By August 10, the pest situa-
tion index and leaf damage rate of Red love and Fuji conventional tillage management orchards were
18.67, 6.42, 41.33%, and 15%, respectively. In the middle and late September, the pest situation index
and leaf damage rate reached the maximum, 26.91, 16.75, 77.67% and 32.67%, respectively. In the con-
ventional tillage management orchards of Fuji, the overwintering generation of L. ringoniella occurred
earlier in the 5-year-old apple orchards, and reached its peak on March 30 with 293 heads on each
sticky trap, and reached its peak on April 6 with 57.25 heads on each sticky trap in the 20-year old apple
orchards. [Conclusion] L. ringoniella lived through the winter with its pupae in the damaged leaf spots,
and occurred six generations a year in the Aksu area. The most serious period of the damage to apple
was from July to August, and more frequent damage of it was found in elderly orchards and clean culti-
vation orchards. There were also differences in the preferences of it for different varieties in apple.
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Table 1  Overview of the test site
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Treat- Site Variet Age of the Intercrop of Area/

ment Y trees/Year orchard hm’

A B2 2L 5 HBE 25.33
Chang’an Town Fuji apple Clean tillage

B iR AR =3 5 e HEE 1,50
Lihua Town Red love apple Rape and oats

C RAEH a2 % 5 EEH 1.50
Lihua Town Red love apple Alfalfa

D iR ARG 3 5 B 1.50
Lihua Town Red love apple Clean tillage

E BREARY &L 20 TH B 1.33
Tarim Fuji apple Clean tillage
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Fig.1 Dynamics of adult population of L. ringoniella
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Table 2 Damage dynamics of L. ringoniella in different intercropping apple orchards

4t 3 B Treatment B Jb3E C Treatment C AEPE D Treatment D
2 2 e I e I e R
Date of survey Percentage of Index of pest Percentage of Index of pest Percentage of Index of pest

infestation/% situation infestation/% situation infestation/% situation
5 H 11 H May 11 0 0 0.33+0.27 0.08+0.02 1.67+0.72 0.42+0.07
5 725 H May 25 2.67+0.27 0.67+0.07 3.00+0.47 0.42+0.18 4.00+0.47 0.75+0.12
6 7 8 [ Jun. 8 4.33+0.27 1.08+0.07 4.67+0.54 1.08+0.07 4.67+0.27 1.25+0.20
6 H 29 H Jun. 29 6.67+0.27 1.67+0.07 6.00+0.47 1.67+0.07 13.33+0.54 1.75+0.31
7 713 H Jul. 13 10.67+0.27 2.67+0.07 12.00+0.47 3.00+0.12 19.33+0.54 4.75+0.20
7 7327 H Jul. 27 21.67+0.27 6.92+0.18 23.00+0.47 7.67+0.30 30.33+0.54 9.08+0.14
8 F 10 H Aug. 10 32.67+0.27 11.75+0.24 34.00+0.47 13.08+0.53 41.33+0.54 18.67+0.30
8 H 24 H Aug. 24 38.67+1.44 13.67+0.25 40.67+0.27 15.08+0.68 47.33+0.72 18.50+0.31
9 H 14 H Sept. 14 40.67+1.19 16.58+0.59 43.33+0.54 17.5+0.89 67.00+1.25 20.00+0.35
9 1 28 H Sept. 28 46.67+0.98 20.91+0.27 51.67+2.13 23.66+0.55 77.67+1.19 26.91+1.47
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Table 3 Damage dynamics of L. ringoniella in different varieties apple orchards
S ?L‘IEA Treatment A _ ?L‘IED Treatment D .
Date of survey wEE e = e S
Percentage of infestation/% Index of pest situation Percentage of infestation/% Index of pest situation

57 11 H May 11 0.67+0.27 0.17+0.07 1.67+0.72 0.42+0.07
5 J1 25 H May 25 1.33+£0.27 0.47+0.24 4.00+0.47 0.75+0.12
6 78 [ Jun. 8 2.33+0.27 0.58+0.07 4.67+0.27 1.25+0.20
6 /129 H Jun. 29 4.67+0.54 1.08+0.07 13.33+0.54 1.75+0.31
7713 HJul. 13 10.00+0.82 3.08+0.25 19.33+0.54 4.75+0.20
7 727 H Jul. 27 15.67+0.98 4.50+0.54 30.33+0.54 9.08+0.14
8 10 H Aug. 10 15.00+0.47 6.4240.53 41.33+£0.54 18.67+0.30
8 H 24 H Aug. 24 18.00+0.47 8.00+0.47 47.33+0.72 18.50+0.31
9 7 14 H Sept. 14 25.00+0.47 10.42+0.18 67.00+1.25 20.00+0.35
9 J1 28 H Sept. 28 32.67+0.27 16.75+0.83 77.67+1.19 26.91+1.47
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Table 4 Damage dynamics of L. ringoniella in different

ages apple orchards

AbPEE Treatment E
P 2R LR

Percentage Index of

Ab3E A Treatment A
PER JuiTRE
Percentage  Index of
of infesta-  pestsitua- of infesta- pest situa-
tion/% tion tion/% tion

i H

Date of survey

0.67£0.27  0.17+0.07 0 0

1.33£0.27  0.47+0.24 2.67+0.27 0.67+0.07
2.33+0.27  0.58+0.07 4.67+0.54 1.08+0.07
4.67+0.54  1.08+0.07 7.00+£0.47 1.83+0.18
10.00+0.82  3.08+0.25 12.33+0.27 4.33+0.18
15.67+0.98  4.50+0.54 21.00+£0.47  7.92+0.14
8 J110 H Aug. 10 15.00£0.47  6.42+0.53 28.67+0.27 11.67+0.18
8 124 H Aug. 24 18.00£0.47  8.00+0.47 36.33+0.27 12.25+0.31
9 H 14 H Sept. 14 25.00£0.47 10.42+0.18 43.67+1.19 20.25+0.77
9 H 28 H Sept. 28 32.67+0.27 16.75+0.83 47.33+1.19 24.58+0.49

5 H 11 H May 11
5 H 25 H May 25
6 J1 8 H Jun. 8

6 J129 H Jun. 29
7 A 13 H Jul. 13
7 A 27 HJul.27




1834 xrOW

S 4

413

A T 3 5 2 RS R H0E 31 32.67% 1 16.75, Ak
HEE W 4 R U R BN 47.33% 811 24,58 4
FR 2 5wl S oAk kA R R IER 2R AR
AN R KT Rl

3o #

AR, R E M ERKEE M E
BN 2, KB IR R AN ORI AT DA Sk Tl B
B RA . PN AL TE BRI SR IR T
S UMM IR R D AU AR SRR S I v 0
T 2R M BE 2 22 AN A 4 S R R AR AR K
Az B 3 5 ) AR R F % 45 AT L T S8R AE
B 176 44 A8 22 T 945 1| FA) R A B 3, N0 425 SR 5 s s AR
o BB AEAH TR N 2L S5 E AR IR 26 A T
AT IR B D AT A SRR, T T 2019 SR
PR 4 SR B — AR R 1 A AN 14 R AR
RE, 85 B 5 SLhRA AR, B Z R Bk AU N &L
RO LA BT B RTS8, AT AR IR A R X (1%
VORE, TN 2 — A R AE I, XX i 5 4 Se4nig
BlEEpR B A EER L

A [ SR el S FR HORI Iy 4 R AR E R, X
Al R KW A6 B O S EOR 5 B A58 2 R
FHO o ALK TS TR, 4 804 %) 2L H A) 3 48
A A R iy, SN 2 R R ) G0 PR 8 0ot A A e F b 2
A ERA R ERm, 2EESEIHRRD, R
Del P S A0 7 , SR 50 em KA BAKL b i B Pl R
1,57 Sk, A B BEl 1) 3.3 4% , 25 A5 1k R s /i
G /N 08 1) 25 A2 2R 59 50 R 5T% R0 67% » T T #F S 17l
A 3.2%H115.1% , A 5L Tl ) R S azc vy T #F
Fl

AN TR S JE S e B v SRR B T RS G S
o0 Ho At 1 . 28 )1 B AT R I E AT EDE
AN SZSEE I AT R R R S A T A
R Em e E GG &8k faE. HiES
SN G SUANEAE 8 AN AL Rl BB EAT L
B RINASTE) St o 52 55 R AA A W 2 22 S U AN ] i
PN G Qb R A Z R, S A A S R —
Bro oAb, Z U R B BT 4 T 4 SR A AR
R R AEIIHER B — B AR AR K EHE™
H, T AR AS 22 W S el A% 7 208 [ e T 9 0 T R
(5] 42, AT 5 008 46 0 R 8 0 HEIR  [RIEA2  40
25 A I 38 XA R IR, D 4 SUami v kAR A1) id

TIEE R, N2 2w R FE W e, I T
B, A5 R T < SR ) A

el TRIAE b ol R 0 < SCEAIER (14 5 A #4947 5
Wit o 75 A« 22 SR it ol A 2 e SR el A7 ) 1 < U4 1
KA T NGRS e SO I . A < SC R A
R X RPN i A B (B0 A 22 SR AR SR NIE AR vl g
S < SUARIRATT R A5 K Jm B2 R T A 5l

H— BRI
4 #Z B

SRR h R TR RAE 6, RAEFHHR
el (B4 b Aot R o0 o T MR bl A FR o et
Bl 2R v, (AR 1R AR SR IEA RV IR, [ 2 4F
A GRNEAEDI I AR 418 b VALt 2 2 3 N & SR
(1) 55l St i, (EAR N T 408 e Sr i 4L e %
S SR P TP T 5 5 1 SR (el A SR [l 4 S At ik
T,

SEHk References:

(1] ARZEni, ShU . PRRFR) s st 32 SR B s gl v 75 52 0 F Az
BRI, PHIb AR 4], 2017,26(12): 1877-1882.
NIU Jungiang, MA Ming. Trap and control effects of synthetic
sex pheromone traps on Lithocolletis ringoniella Mats.[J]. Acta
Agriculturae Boreali- occidentalis Sinica, 2017, 26(12): 1877-
1882.

(21 BRI, 2250, B3R iR, /P . ot B DX 39 SR e i Al TR
KRBT ER ], # IR Y241, 2016, 43(2):351-352.
CHEN Chuan, AN Kejiang, YANG Meixia,GUO Xiaoxia. Dynam-
ics of Lithocolletis ringoniella adults in orchards in Shaanxi[J].
Journal of Plant Protection,2016,43(2):351-352.

31 8%, S, XEE . g b 5 R e QUM R RS A [0]. 1
YR 2R, 2011 ,38(3):209-215.
LI Xin, MA Li, LIU Yuyu. The population dynamics of apple
Lithocolletis ringoniella in Loess Plateau[J]. Acta Phytophylaci-
ca Sinica,2011,38(3):209-215.

[4]  FWest, AEE V8 )R SO AL A R I 2 BT[] BR
PaAL Rl ,2005,51(1):26-28.
QIAO Xiaoliang, HUA Lei. The disciplinarian study of Lithocol-
letis ringoniella in apple tree of Luochuan[J]. Shaanxi Journal of
Agricultural Sciences,2005,51(1):26-28.

[51  E&F LS, HBO% . ICH R X AU ) R A K 2
FUBAIARI]. A RB, 1994(3):27-28.
WANG lJinxiang, REN Houbin, HUANG Hanxing. Occurrence
and chemical control of Lithocolletis ringoniella in apple pro-
ducing areas in southern Liaoning Province[J]. China Fruits,
1994(3):27-28.

[6]  BRTRS KA, IR, EAAE . B er 20 X 3 R G Sri A= 4



9

AT S 5 TSR e 75 SR e < U A I 7T

1835

(71

(8]

[9]

[10]

(1]

[12]

SR, P E AR T T, 2016,36(1):59-62.

CHEN Weimin, ZHANG Lin, JING Jun, WANG Jichua. Obser-
vation on the biological characteristics of Lithocolletis ringoniel-
la in Ili region of Xinjiang[J]. China Plant Protection, 2016, 36
(1):59-62.

L, A IR, HSER SUAm R i RS R i R
WLE[T]. PEAbAR L 244],2016,25(7): 1103-1110.

XIN Wen, LI Xin, MENG Shandong, GAN Jiaming. Observa-
tion of antennal sensilla of Lithocolletis ringoniella Matsumura
by SEM[J]. Acta Agriculturae Boreali-occidentalis Sinica, 2016,
25(7):1103-1110.

T, I, FRAL, DR, T AR . PR E A
Stof 3 S 4 SCANIR ¥ s AT B 43R 3R [0]. SRR B 254, 2022, 3
(2):18-20.

YU Tao, DONG Juanhua, JT Jingjing, MENG Qingguo, WANG
Yanshu, REN Qiang. Monitoring and control test of sex attrac-
tant trap on Lithocolletis ringoniella Mats.[J]. Journal of Fruit
Resources,2022,3(2): 18-20.

PR R e i R (D). BRI RLARL Y, 2022, 68(3): 95-99.
JIAN Chengzhi, QIAO Xianfeng, SU Sha, ZHANG Xiaohe,
FANG Sensen, CHEN Maohua. Advances in biological charac-
teristics and control of Lithocolletis ringoniella[J]. Shaanxi Jour-
nal of Agricultural Sciences,2022,68(3):95-99.

EAREE A X S G SO R A AT T[], A
$,2018(11):30-31.

WANG Junkui. Study on occurrence rule of Lithocolletis ringon-
iella in apple tree of Yantai[J]. Rural Science & Technology,
2018(11):30-31.

ZKT BB RO, B SR R R 22 5 IRBA X AR
B SUAMR R R B 3 KR ROR BT T )], = M AR R, 2020
(6):13-15.

LI Yongging, CHEN Min, YANG Yijuan, YANG Wenzhao,
ZHAO Zihua, SHI Anxian. Study on occereence dynamics and
sexual attraction effect of Lithocolletis ringoniella in apple tree
of Zhaoyang[J]. Yunnan Agricultural Science and Technology,
2020(6): 13-15.

EI3k MRk, B R, X, A8 TR ZE . Mk 0 dL < Seam ik
PEIE S Rl R A AR S A= B 8 DRt 0. Bl v Aol f
2%,2020,66(4):36-40.

YAN Miao, CHEN Yuzhao, LU Chengye, LIU Chao, ZOU
Yangjun. Study on occurrence rule and biological control mea-

sure of Carposina niponensisi and Lithocolletis ringoniella on

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Luochuan([J]. Shaanxi Journal of Agricultural Sciences, 2020, 66
(4):36-40.

FURTT, 25, R, TR, SERE40, 4 S0, AR AR IR
FH 717 <6 SO Bl R AR MU F 0] AR R 5 5 B, 2018
(17):65-67.

BAI Xinke, LI Jinzhang, LIU Jianping, WANG Jianmin, DOU
Peihua, SHI Wenjing, HUI Zhaohua. Study on occurrence rule
of Lithocolletis ringoniella adults in Qingyang[J]. Agricultural
Science-Technology and Information,2018(17):65-67.
INIAL, 2B A, i, 2R 50 = . LU R B AR A
A ORI, B R AR, 2007,44(1): 119-121.

SUN Ruihong, LI Aihua, QU Jianlu, LI Yaosan. Developmental
threshold temperature and effective accumulated temperature of
Lithocolletis ringoniella[J]. Chinese Bulletin of Entomology,
2007,44(1):119-121.

KGR, PNVERE, TR B ARG SR b SR
FREZMR R[] BEIE S ,2020(6): 47-49.

LIU Zhichao, SUN Zhihui, WANG Junmin, CAO Xuemei. The
relationship between the occurrence trend and meteorological
factors of Lithocolletis ringoniella[J]. Journal of Shaanxi Meteo-
rology,2020(6):47-49.

BALAZS K. The importance of parasitoids in apple orchards[J].
Biological Agriculture & Horticulture, 1997, 15(1/2/3/4): 123-
129.

T SR, TR TR R ACRE L B AN IR R e A
A P FE SR PRI FT[I]. N B Mokl 7 i it 2022, 45
(2):33-34.

LI Jianjun, ZHANG Chao, ZHOU Yuli, ZHANG Jiayi, AO Te-
gen. Experimental study on ecological damage control and quali-
ty improvement of grass in Saiwai red apple orchard[J]. Inner
Mongolia Forestry Investigation and Design, 2022, 45(2): 33-
34.

ZE)N bk ORI R B AR R I B TET]. R
A ,2002,39(1):44-47.

QIN Yuchuan, YANG Shulin. The outbreak of golden yellow
gracilariid in recent years[J]. Entomological Knowledge, 2002,
39(1):44-47.

SHEG, KRBT, KA, EEE . \ASSERL RO 39 2R i A
SO L] BRI, 1989,26(2):88-91.

DOU Liandeng, ZHANG Ciren, GUAN Fengdong, WANG Guo-
jun. Resistance of eight apple varieties to apple leaf mites and
Lithocolletis ringoniellain[J]. Entomological Knowledge, 1989,
26(2):88-91.



