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Invasive species identification, monitoring, prevention and
control status of forest fruit in Xinjiang

LIU Zhongjun, CHEN Meng, WANG Gang”
Xinjiang Forestry Pest Control and Quarantine Bureaw, Urumqi, Xinjiang 830001, China

Abstract; For the past 10 years, forest fruit industry has rapidly developed in Xinjiang. With the transport of seedling propagules of
forest fruits, the risk of pests coming from overseas or outside of the province has increased. It has become an important issue to
maintain a healthy forest fruit industry in Xinjiang. In identification works, morphological identification and molecular identification
were generally used in identifications. In monitoring levels, artificial ground surveys were mainly used in forest fruit general survey,
which was the conventional monitoring techniques. In prevention and control, chemical control method was mainly used, and biologi-
cal control techniques and cultivation measures were supplemented. The epidemic caused by various forest fruit invasive species, in-
cluding Carpomyia vesuviana Costa and Phenacoccus solenopsis Tinsley, were successfully controlled by Xinjiang forestry administra-
tions. The identification, monitoring, prevention and control works of forest fruit invasive species reduced the dangerous of the forest
fruit invasive species and promoted the development of Xinjiang forestry.
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BEAN R X AMEN e R 26 Bl 5 7 B, FE 6
Pt s F B AR Carpomya vesuviana Costa R
WY Eulecanium gigantean ( Shinji) #5414 Cnidocam-
pa flavescens( Walker) | 1 EAE4 8 Protaetia brevitar-
sis Lewis SEH /NG T H Agrilus mali Mats. A iy
Contaria sp. 55 (U ,2012)

SRR AW AR RIS | 3 T AR SR 1Y
BRI 40 2007 47, st & 7 4 X 808 5L 3T
b e T R A A SR | i K A IX
S TR SRR T0% LA T, S S5 i 5T K
TR, HARRY AT AL 2233.8 1, TR R 2 {45T
(BEESE,2011) o ACSEHEAUHI 2 T S 24
Bt B i JR , i HLXS B SR 40 U7 hm® LRI E 4
FEL £ 007l ) i P O e s RV A R fE . T
— e 2002 4F T AR BT i B Sh ok AR R
Y)—— ¥ BE AL R Anoplophora nobilis Ganglbaue , Bk
P& A MRS T TR, 38 A T ™ H Y 28 5 4
I, BT ARG R L 4R 0 7 IS Ak Ak UR
(PSR 2014) oA BOBE R R A TE M i %
& F T B BTSRRI SF 15 MR FE AL
B BT ISR AR ENRE 5 58 B AT
HRERSE A KA ® . 2011 4R LR, BEBE A K2R e 4
SRAG FERIARGE 37.3 TIk  RERTER I 28 0% & SR A S
LA T BRI B (58 TR &, 2011)

2 HEMRRIRNEEVMWEERZE

Mol A A 1 4 2 JE B 2 Sh R AR AR W Y T
BB EEN FEN AR R E M TR
Yy S 2 B, B DB EEARCR AR AR A W Y 4
BRI T 73T A S E W T5 18 LIRS
1], FARGH TR B AR RN EA 4 Fh

(1) 2520 DNA Z5IEMAG I, Bl ) - v
JRAE(2012) FIAR BE T (2014b ) X AL 52 B ) mtDNA
COI FEPRFN cyh2 BEIEN #E4TH 1L PCR Al , CO1
F43 751 (HQ687210) 5 35 45 S AR BLEE S 96%
~97%

(2)SS-PCR H ARG, 38 5o He A 70 Hr A0 52 s
5 A H AR SRR COT BERF T, Al X4
SO S PRECME Bactrocera zonata Saunders | 357 Fi 52
W B. correcta B JNZEWE B. tau JNSEWE B. cucuribitae
VLA /NS B. dorsalis 13X 5 FhA 22 52 0 (A2 BE Gl
4 2013)

(3) RFLP-PCR FAKZIM A4k A [7) 552 i 11 i
PR B AN [], T A8 S g R LAl 5 ooz 2 2 S5 g
Xy, FEAUEFEAITE 20 h WoEK, S5 PAIEIE
AFUEE 20 d AL, SR E TR S e A PR SR Y
H A (FEREET4EE 2014a)

(4)SYBR Green SZHF 2850 PCR AR,
FHAC S0 (mtRNA ) Fh COT FE R 751, 43 51 A /)
SRS | R TGS | A AR ST Rk S 4 S
Tt SIZ R 35 90 5 | ) ) S P LM R O s ¢ A S
WEAR YRR VRS W, 25 3 o0 B D (4 | 48 B[]
5% 4 h, HASSZ HUS R (PRI ,2014c) .

AR S E T UL DNA S B R, 75
BB R TE B I B R B B, R 2 T %
FE R [E] WER b T ARSI T XURS:, S 2 T
YES T 56 5t A B ], b 4 5 vk WA S T
HABMESN R AMZ AP0 555, AR KB & SR
I, BRI THRFHII R AL A W) 2558 T AR (Y MR B2 AN

3 HEMRRISRNEREWHIIEN A E

I A b ok A AR A 1) T R B 45 10 R R
filt o BTSEAMRCRAT T AW A DN T T A
JeAE G I J5 i , e R BLA R AR A Wi
W FBe, BT, BAE ST R MO A
A A T R 1LY B R R AR AR A
MES IR R ARAR R () 4

UEAE B RLA Iz AT 1A R R D R A 5 i
WO AT A ARG BRSO R 92 s ) &
gi, R R MMz, & Bk B 6 B Bkl
A H A M D A0 T B, TR SE I Mk Hyphantria
cunea ( Drury ) FAM 2 L Bursaphelenchus xylophilus
SR FEIR Cydia pomonella 1. AESCME A/ INSEUE | )
2 i SR MR A A S M AT LR W RN JBE IR /N Scolytus
schevyrewi Seme. . Z% /N B 0> HU Grapholitha molesta
(Busck) . 1% 15 8 Wk Parathrene tabaniformis Rot-
tenberg S5 K PEARO AT AW MR N R iz AT O
W TR, ©ORTEAUE s, 02015 4EHALN
SRR BRI R (B R AR, DR 2015 4R 42
ARSPR RO R A o 5 N AT A ) 8
A EAIh R A R 7 H b g B A A d i B
Freemf A8, X — T4 RS = AIB 4R 1Y
T OUAHAT | 2 WA G BT 45 1 IX 3P SR 4 0k & 2E T
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H S B [T, AP 7E AR T S B4, P L X S SR
W A B VA AR 55— AR5 e b (2R AE,2015) .
S B AW I 2R 5 4 B 05 S R R B 2 A
FEISY, MR AR T RRGERIEMN
AR LA WM BB AR S, £E
RO ARG B A B Ao — 1Ak 52
BT AN A Sk R RR Ak, AH R b R R
45 SRR A AHIE N BN AR R G R IR 55 2%
b BAE AT LUK ARAT BT AT 9N ) R 1] LER
BTk SRS ML R Ak B EefL . &
AP SR E XL T
4 FEWRRIMSENBEVHIEHE
BRI A Sk A AR A W 1 Sz A il o ) P A
B IXMESN EZAE A 2 Fag RS, i 10 42k Ak

WAREDAWHEIN(E 1) . HAT, ARk
ARG F 2 LAZG5 B 6 0 3, i DL E B
IRHR BTGS2 MIr ik, 2 TSI RNE
A 22 A A RE AR 0K 24 500 By 3 I 32 B v e
AR 5] 24 TR 2R K IR S P ol 5 8 B A 45 79
SR PR A IR IR IO A T, A
B AR = AT | B BRSO ) 22 A T 7
SER TP AR AR T b bR e B2 A
SEREEL RO L BT O RO S AR R
P AL R R, e &R R AR A 58173,
P S22 MR R AL RR i 25 i 26 T VR B 1A A
il R T 2 PR R S R B — RO IR E XA, KT
A KSR VR REL R O I TS5 A A B i 7
AR R TN
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Table 1 Invasive forestry harmful pest occurrence and distribution in recent 10 years in Xinjiang

AR B o
N N \ 525 |
i B IR %t S+ i
Species Year of invasion Hosts Distribution pl 1
or discovery e
SERLRIT Eriosoma lanigerum 2005 SER BB AW Malus pumila,  PEHX RS ETH Some coun- [EH
Pyrus spp., Armeniaca vulgaris ries of Yili National
LM Carpomya vesuviana 2007 IR Ziziphus jujuba mHeERm HEL T E EE
Tarpun, Shanahan, Tuokexun National
BB IR, Acleris fimbriana 2008 SER Bk ZE AR Malus pumila, 2425 Kuche -
Amygdalus persica, Prunus, Cratae-
gus pinnatifida
NEHTHR Chrysobothris succedanea 2008 17 MR Populus, Salix babylonica At X Kashi -
JRIFHERE Pyralidac 2008 AR R R A B I MBE R -
Ziziphus jujuba, Pyrus spp., Malus  Kashi, Heshuo, Ruoqiang
pumila, Badam, Armeniaca ulgaris,
Populus , Salix babylonica
LR R Batracomorphus pandarus 2009 WG AP A Vidis vinifera, Ar- DY E Manasi -
meniaca vulgaris, Armeniaca vulgaris
AR EFE B Epitrimerus zizyphagus 2009 LI Ziziphus jujuba BT 58 95 W& A M AF Akesu,
Kashi, Bazhou
HRFLGHFIN Phenacoccus solenopsis 2010 T Flowers LEAF HME FTH R EHR
BT MIH 7 Urumgi, Shufu,  National
Yining, Fukang, Hetian
HAELH 8 Coccura suwvakoensis 2011 BF . ¥R% Euonymus alatus, ZEARFHH Urumqgi -
Malus pumila
e/ NSO HL Carposina sasakii 2013 SRR B MR Malus pumila, i 525 Akesu Wy
Pyrus spp, Ziziphus jujuba, Amyg- Local

dalus persica

4.1 EEEMMNA

PE(E B RTEINRA F AW iaTh L1 T 8
ER . RPN T A MBS B, IRIBER
S (e HOTCEE B ME U 5 AL, TR

RSZHE , DL B P F o i H g, FUHTE R
TYEANRE ] FEA By $2 5L/ B ORISR 4 A
W, G ERAH Nz, PG BOR WL
(ﬁ 2) o
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x2 HBEHRUEEEVBEREEEEREN
R FA (2011—2015 £ )
Table 2 The application of biological pheromones for
forest pest prevention in Xinjiang (2011-2015)

x3 FERUBEEMHEEYREN
Rz A (2011—2015)
Table 3 The application of biological pesticides for
forest pest prevention in Xinjiang (2011-2015)

B i T AR Wi TR
/07 hm? BB . = /Jihm® BEAL
HFrE )j—J/% Area (->f Effici- éﬁfﬂlﬁ‘jﬁ Eljrj—; :‘ilﬂ Ajilofm Area (.)f Effici-
Target pest Amount prevention  ency Pesticide pest Jt prevention  ency
/ten thous- /% /ten thous- /%
and hm? and hm?
FIEHM, Parathrene tabaniformis 10108 6.16  81.89 HERAF -k 57097.54 443236 88.01
FUNE IR Grapholitha molesta 358925 56.57  76.71 lime sulfur Tetranychidae
FIREEM Cydia pomonella 26037 2038 75.06 B2k e 22 igf ey 122.08 12320 88.95
F[E H Wk Hyphantria cunea 135 0.01 92.00 Abamectin Aphidoidea
VP IREESZE Rhagoletis batava 1000 0.07 30.00 WS PN 87.64 144.15 91.55
VR HAAHIR Coleophora dahurica 275 0.35 50.00 Matrine Geometridae
T&ENT AN /INEE: Ips subelongatus 60 0.01  85.00 T AT E &R 140.53  219.11 88.70
AL/ NEE Ips typographus 126 0.07 80.00 Bacillus uringiensis ~ Geometridae
2N HL Grapholitha funebrana 18750  30.15  74.50 TR - TS0 AUBLIY 0.24 0.67  90.00
/N Dacus dorsalis 740 0.19 99.00 Nicotine - Matrine  Contaria
A1t Total 416840  113.96  70.83 &t Total 57448.53 4919.49 88.87
TP BN 5 AR Fh g 5 AR,

Data in the table are total amount for the five years.

42 EMRY

TR B W) A W IR A B AR T T 24 50 e
ZPMERA F WG Gein TARh R H],
HC AR AR 25 1Y B ARG I, 4R S BUR AR
JEARD BARE BEE TAER AR IR . v S
B B2 PR IR, LA B BT B 2R O = AT
B2 R B SR A W IR AR 25 1 8 U 988 Je i
1 Orthosia incerta Hiifnagl , 34 K &\ Psylla chinensis
Yang et Li W28 W52 G th REE R, 8O B
S A SR el A 7 B E IR T B (R 3) . FERKM
20 R T PE A, A Aok A A A R K
iy AR ERIZ WY Rhodococcus turanicus Archangelskaja
SEME T MBI AT, iR T I AR R 22 TR AR
BRI — IO U ME R, KN IR |k DR S5 B i
A R FAEARRA A B i6 A5 B E AL, I
KT R
4.3 XBEHRFIA

2011 AFLIOR BT K A I Biih , O 24
R B 10 33k FEE 4 O3k B 1.5 053k
il d 420 773k PR/ 50 T3k AR AR 3R 2]
TARUNE O M T T A S R b A
55, e R 86 P T AZ A8 75 4 R 2 R LU BF SRS RN
RGBS T ERR (£ 4) .

Data in the table are total amount for the five years.

x4 FERKULEELEYMRYERM
FIF (2011—2015 ££)
Table 4 The application of natural enemies control for
forest pest prevention in Xinjiang (2011-2015)

DRI
/77 hm?  PiRL

— =N
Hirg it W of Effici-

PNCLES

. Target /T3k .
Pesticide L A " prevention  ency
bes MUt ten thous- /%
and hm?

IR ¥ Trieho-  ZYNEUH G- 10.00 0.07 20.00
gram matids pholitha molesta
e - 400  0.01  50.00
Predator mites Tetranychidae
L Mo Hy 1.50 0.01 45.00
Coccinellidae Aphidoidea
Jii B 8 Sclero-  SEHUNET ML 42000 5.67  46.50
dermus harmandi  Agrilus mali
PR % 50.00  0.04 -
Anastatus sp. Pantatomidae
43t Total 485.50 5.79 41.63

RTE R 5 L8H,

Data in the table are total amount for the five years.

4.4 TKBHEEAR

AR B EMOR A FAE Y B ih LLBU 3 5
(1) AL IR M5 55 )7 ¥ U DR K e, HE 3l 1 A
MolbE EAEYS B Geih TAE, 2016 45 HIA X BUN
F T LB R E AL 400 J7 hm® . KA A
HRMAHZS A, BSOS IR 2 R
AVl CHLB IR 22 LABERE H AL e 32 ok 3
Wy A LR AR 25 o 3 2RI R 2 FE ., BiiR
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XFGA R E AL T e I A BT
WEHEF Wl I S T AR R g TR TR
PUBTIAE B3R A a7 | B2y 55 KB R85, JF
THIRTEA ™ FHET
4.5 YERhEE

UEAEAR A ) BRR  n S E ] T Z FARCR S
R ANAZA W5 A REN , I b A0 5 A0 S g Bk 2 4
¥4y Phenacoccus solenopsis Tinsley X 2 il Efa &
HIMRIMR AR (3R 5) o

Ik 5 2 bRl 2 T e o e G 92 B i
WAL F L SEAL B BRI AR AEBIIR T AR
P AR (MIAESE 2011) , 2009 AFEATSLE

F) 1 2 TR 2007 4EAY 1080 hm?® J8/0 3] 74 hm? | 15
TR M 3k 7 A B R kR #2010 44
A A 2 X LT WA RS A, T AR
K, I T T AR 2O A S kAR IR I E = B
X ERE L FETE LAY 150 hm? MR AIEEZ N,
JE TR LA, SCL T AL Y AT B AT 4 (X1
Wi ,2016) .

L[] JE 1 B R — RS R koL A F R
YU 2400 I T 2010 45 8 IRAE 56 K55 & BE,
M F2 TR IO, S Ak it 38 A A B U
Yy 24550 WP L B iR A 2 A6 1 it A o R T b b K
TR AR RPN ( EARSE,2012)

x5 FEMIEEEYWIERERIME(2011—2015 £)

Table 5 The application of physical prevention for forest pest prevention in Xinjiang (2011-2015)

) _ . BFIA T ALY/ J7 hm? B
1 v T
Mjcjtﬁ q Tadjﬂ(;[m ft A%n&(fnl Area of prevention Efficiency
: s
g /ten thousand hm? /%
FH I BN B AR SRR A 7713.63 i~ 21.93 76.64
Sweet and sour liquid Grapholitha molesta, Euzophera pyriella, Cydia pomonella
Y OIS BRI 1699.44 Ji 4> 373.08 82.22
Yellow board Contaria sp., Carpomya vesuviana, Janus pyri
b2y FINL N R 10827.00 kg 232.90 66.67
Viscose glue Geometridae, Tetranychidae
LR SREA AN EIN 10645.00 kg 204.55 66.50
Plastic film barrier Geometridae
FPRAE A 5 AR B

Data in the table are total amount for the five years.
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AR AR AT L 5E SE MR Ab R BB | X sy
RHAFAEY S EBIFAT ERIT RS, )
KA TSI, PR T %5 A Y i (s keSS
85,2012) , PRt QSRR BAR 28 B Z R R A
BLES A, S 25 10 v 2 5 (RO R R B, A 5 30
TAESRALTE Z B[],

M I T S B R R 5 X 7 2
MRS 2 A B B AR Tl A w8 73 i 1X, B
I Z N E R DO i AR Aok AR A= 7 #E /Y
FAWRIAR ST AT B AR, AR 2 78 S 5 1 0 21
GiAT AT BETE AR TRl DXL = e AR, X
K MBI R AR A= P 3R 3 5250 HEAf 1 KBl
ART SR B AP KMERI R AR

TEB P07 0, a3 ARl 320 1T i 2 4
SEMCRAINSR A RAYIR B, B 2R T EENE
BRI SE BRI ST 1RO S8 ) R R AL A
F A D B AL R R 2 T o L A R
SRR AW T A A1 5 o ) A A A R JE e
SRRl AR

MRS AR LE MR 5 | W I S B 4 e — A
AHUVRER 3 A5 ARS8, AR, i 3
AT T TAEA T A sEpoll i f R A g
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