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Advances in pest control of deciduous fruit trees over the past 60 years in China

Cheng Jie' Zhao Peng' Li Jianying' Li Zhen' Zhang Songdou' Li Jiancheng® Liu Xiaoxia"
(1. Department of Entomology, College of Plant Protection, China Agricultural University, Beijing 100193, China;

2. Plant Protection Institute, Hebei Academy of Agricultural and Forestry Sciences, Baoding 071000,

Hebei Province, China)

Abstract: Deciduous fruit tree refers to the fruit trees whose leaves fall in late autumn, and is one of the
important crops in China. In recent years, with the adjustment of planting structure and the ever-
increasing fruit tree growing area, the impact of pests on fruit production industry has become progres-
sively worse. Now more and more researchers are involved in the research of orchard pests. A number
of new technologies and achievements have emerged in the green prevention and control of orchard
pests in China. To continuously promote and implement the new concepts of fruit tree pest control, this
paper briefly introduced the published research papers related to deciduous fruit tree pest control. The
succession characteristics of main pests of deciduous fruit trees were also introduced. In addition, the
changes in the ideas and measures of fruit tree pest control in the past 60 years were summarized. Look-
ing into the future, new technologies such as intelligent pest identification and forecasting, ecological
regulation and management of pests, genetic regulation technique, and nano-delivery system-based
RNA pesticides will promote continuous innovation of orchard pest monitoring and control systems.
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Fig. 1 No. of articles on deciduous fruit trees from 1962 to 2021 (data source from CNKI)
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W% B4 K\ Cacopsylla chinensis (Yang et Li) 2 4t H
e RAE XS U A FREE R A ARG N, Ry
FH R T A I o TR 5
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1.3 RANEEREEHREAEMEAETHER

SRR HE MAR B EEET, O E M,
CA AT E BT A R A AR W 44 s rh (2%
ARLLAE,2013) . —ELLOK, 1Z2H e TR AR 7Y
B HLIX Ry 7, AR E A 7 Hu X AT R (R
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S, e L AN BE TR 2 o7 1, e O A R AN e
B SE BC I 52 e ZE0E N —4%, DT Ak 2B A 3 Ry H
(), B AT A2k ) 2277 i E B X RNV G
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I 2K ] 22 B I6A AL /N B0 BB T 2 R AT SR 3R
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TR ACBC A MERL R A AT s b Bl 5 4R
FRREECER , A BB iR i H AT . XSO AE(2014)
FAR MG A (2016 )55 R DIHERE W 5 S R 45 (il
JHXTEY VR U B4 R AFSE R . 2R
B HORPREIN R 5 T, M RANCRT DR B SR
WG /NS0 kN BURIAL NSO AR 3 U &
A AR A SRR R (5 R 4F,2012) , 66 7] DL

Fl)— Su ) S PR H 3 W I AR OGS A TR
HEB ¥ . B R B R W B AR W A, BEnT T
SR F AR W T R B A EOR  JF H
5 BEHOREL A AT 3k B 4r 2R (5 T4,
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PRAF R BORN R B OB AR A S AR )y
ECE U ERRA S A Y 2 S N G s B N 6 PN
FHEMEREC 2T, FFA R R B H T A e 2R
FOROSUH H 25 A W2 B, A [) 35 H ) 2 2R M R L
FhAFAE 2257 o It MU e ) 27 A M R DA
D2 A 0 (SR MR M 2AS AT ) TN &l oy 2 A e (e | A MafS
)R F (L LA, 2016) s REEE B A AR
T LAB /N2 Sl (R SRV, 1992) o R 3 Ui &
PR AR TR AV R PR, ek, e D
PR RS RIS I SR R 2 R
ORI Z . ORI RE R AR R 2
HENE 5 2 2030 EEAS RIAE R N R
PRI ZR 52 , DR AS e 7840 & #0392 AR
o B scE A A R T A SRR R H kAR 2R
Pel 05, (R i LBt R e

TERRE MR A SR G, 51 R K o) i
SRR REAR R T e i AR PR T SR e
WA By A Y b it feiits (BE R ,2017) o dld
s VI RCEINE Y ON L IR N IEE AN
B B i 3 TR R R A R TR BIA AL
P CIRALAE FIBRELED ,2014) o T4, ENAMET
i R FH T B 4 2 Bl 10 AR B 5 34 0, 95
TN A RIS RN T A A RE DA | R RS TR
AR (BRI W DA S B3 IR - o i MR e 7 A 3 %
(1) 5% M) 5 T, LR SR el R ik ol R e FH 7 oy 47 SR el
B0 U AR AN W Bl A Ak, B 45 RO AS W 4
(Zang et al.,2021) . Zhang et al.(2021) 3 i % I
A T 5 1B R oA MR e 7 24 el PN X)) IO A A 0 s
I A3, 7E S e 25 ARAL N0 BB ™ BRI B i
FA B IR AR ¥ Trichogramma dendrolimi Matsumura
AR AR RO B AR . Li et al. (2016) BF5E
R IAERRFE AL/ INED U MUK A v WS B HIORA B HL AR HR
B m] G 2 R IR Bl A A R A R AL N RN
(2021b) WFFTAE R B R ALl ok 1) Bl A e 55 R
TR T H AR MR M TE 5l FH AT B 56 B NV O U Bl
FEROR . AL AR R — M B RO T
15 3 SR Dl 2 6, G IVl 22 355 Amblyseius cucumeris
Oudemans - 2 R i A AE 7, O SR bl 22 i 127 47
B B B0, XoF IR A A A el v ) 4 EE A
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W Tetranychus turkestani Ugarav et Nikolski f%) [ 5
RO (TR A e S, 2006) o BEAN, EL ECOHT /N i
Neoseiulus barkeri Hughes J& 22 £ P &I, 7] 4 4K
B 45 3¢ IR 4 T Panonychus ulmi Koch ( 5% 14§,
2021),
3 RE

Bl 3 A A A s R AR AT TG SR el
gt B 4 T PR R T B T — R R R
TN A5 SRl S €0 52 JR B ) FIR i B it 28 4
IR, TRl 56 R B b AL S EREE 2 4, PRl e Xt i el 2
g B Y F 9T 5 S B T R R EOR . i
10 24K, FHEN B0 48 B 45 M 2 i B 1Y
) B AL WTIN SR , B T ERHEK P A5 i
WSR2 AR BT HOR , B R B — 0 2R el 735 1
I B B AN 232 B2 K
3.1 FEREFEE

7E2012—2016 £E 1 54 ], FR R4 1 1 B 74
BRGNS 22 RUE 23 ()45 3R 3 AR SR
% (ecological regulation and management of pests,
ERMP) , A= A5 45 S 25 5 16 B 2 7R R ¢ e (it
WEAE,2017) o [ ef 3 e A S 4 0 2 3 A ) —
FREOR A48 AR S RO A& 36 D REAT
PIa I E - HOR AR AARTEOR R
VEVI IR 48 PR R S5 (I 04, 2020) o Ry i 4R
b T FFEE A SR AN HURT RS i A K, F VRS
PEPORE 2o 2T AR SRR R nT 2 K
JEREE T ]
3.2 ERERUBEERNEMBESEN

Xof 2R el 5 H A TR TR B B g B
HAGOK N TR BEIREE 27 > BOR LA SO S HL4Y
AR R T 55 00 A, SRl B A TR B A W v
GFF E%55,2019) o SR bl B dURhE s 2 i n] AR
e 7 e AR A A TR A 2 St MR B 45 I T4
AR, BT BRI+ REE . =5 3SR K
A SRR S5 22 P A E AR A 45 2 AL
O 245 o5y RS 1 D o), AR A 2 A S IR R el
P 2 A W IS A A A AT A GRX 56455, 2021) o
3.3 FHREEFFE

F HUBAL P BOR BA YRR 5 PRI I
R ASEIL R AP B AR IR AR 7oK S
RIEHaF(RIES,2015) . BEE FEH TR AR &
Ji , 3 Bt PR HOR O\ AT B BE R L iy
TR UE I HE R S R Rl 2013 AR TT 4R %

) CRISPR/Cas9 £ A , (153 AL EWE N iE £
A= 1 3k DR 21 G R T BB (2R 215 5, 2017485
E45 1 2019) . i i CRISPR/Cas9 45 35 A g A,
A A 3 TR R Y R R R T £
AL st B 45 A A R A8 2w AR a1 1) 5 1
ANE R, IR RS LB R AR . AT,
TR el 8 3R A 42 %) S AR R AF 9 R i 3ok
TR M A AR el 3 I T B A TR Y
i o
3.4 ETFXFHRIBIRNAZR BFH R H

T EEAR AR EARO F P IR SRR B T
FLR A IV 7, e 8 T A% 58 3 B IR 7658 L2}
AN A AR AL (B RITIE A, 2019) o 42K
RS A2 A 2 P R ] AR R B it fh oAk 24
IR ST AR BRI 2 i . AR IR
FI B A A TG S 1 3R G0 bR i 5 U SRR
BT, P kL A B R TR e (3R AR,
2019). FEEHFFAEYEEEAAN LR, KieS
B A=At sl AR SC I L P & B0, RNA AR
1)z T R R A DI RESE R |, iF 3 B ik
s IR AL T AT BB (AR AR S, 2019) o BE#E
RNA 9K 26 2R A FDOUEE RNA 1Y =8 i R |
A RNA R BRI 2 A P s BRER T . A
AR B 1 22K B 25 7 2 A W 9 K 24K (star poly-
cation, SPc) #45 # AL /NE O U 2 Ik NPF1a 3£ 1Y
WUE RNAF & T AT TR AL /N O HL &) H i SRR
B -RNA il 575, 4 5 5 bl B 4w it RNA
R BT IR B/ INE O B L B 9% B9 02 T FE Al (Wei
etal.,2021) . RNA K HU Bl S HF T 4t o n] £
SL % R HLE TS T AR AR 2 AL T A, T
FHF SR PR I 4 4 g SR AR

i 2 SR el o B A B A R e e Bl S5 vk
INZ 5 @ AR AW A SR, SR ek A2
U B B ORI ST 35 | B IR KTt R B ok
1R, DO TR HE 75 SR R AL RSk R SRk
Jre HA H 2L ORI
Bigh: AR B AP RS BT DA AR Y B
AV 2R R 2 e 2 B 042 A B b [ Al Bk 2 e SR
SR BT AL 5% AR WIS G2 62 SO H 58 DO, AR L B0
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