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Current status of jujube pest, control techniques, and future research

prospects
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WANG Su” (Institute of Plant Protection, Beijing Academy of Agriculture and Forestry Sciences,
Key Laboratory of Environment Friendly Management on Fruit and Vegetable Pests in North
China (Co-construction by Ministry and Province), Ministry of Agriculture and Rural Affairs,
Beijing Key Laboratory of Environment Friendly Management on Fruit Diseases and Pests in
North China, Beijing 100097, China)

Abstract: As adjustments to planting patterns, climate change, and the development of the
transportation industry continue, new pests of jujube trees are emerging, and the damage caused
by known pests is intensifying, posing a serious threat to the jujube industry. This paper provides a
comprehensive analysis of existing research literature on jujube tree pests, highlighting the types
of pests that have had a significant impact on the jujube industry in recent years, and summarizes
the currently promising pest control techniques. Additionally, the paper explores future directions
for the management and research of pests in jujube orchards, aiming to enhance public awareness
of the damage caused by jujube tree pests, promote basic and integrated pest management research,
thereby ensuring the healthy development of China's jujube industry and creating greater
economic benefits for jujube farmers.

Key words: Jujube tree pests; literature analysis; pest control techniques; zonal management;
green pest control
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Fig. 1 Retrieval of publication volume on jujube tree pest in CNKI and Web of Science databases (As of May 30,
2024)
E: A, FEZIM; B, Web of Science. Note: A, CNKI; B, Web of Science.
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Fig. 2 Major concepts of jujube tree pest publications in Web of Science Database
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2.1 BHRMBE

BRI Euzophera pyriella T 1994 1 IR#kIE CREREE, 1994) , FHHmERE
" % N Euzophera pyriella Yang (MR, 1994) . HEl, ZHR ) 2040 T HriE s,
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ZLHE5E, 2010) o LIRS BAE R T R . ZREE TR 25K (g7 Y T A, AERHAC N
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AR Dasineura jujubifolia Jiao & Bu J& &4 b1 —Fp 8 25 d1, H Al &0 A6 1558,
Wb Bevb. hZR. v, R WL LR ES A (BT ROMSIE S, 1998; 24T
AMBEFFNE, 20105 XK, 2023) o ZHERAT 1996 LEFE AR M X BRI IFARIE, i
%€ N Contarinia sp. (F 551, 1966) , Ja K XA Contarinia datifolia Jiang ! Dasineura datifolia
Jiang SR A (422255, 20105 5K{-HE5E, 20105 =EHSE, 2015) .
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MARSE, 2013; LEFE, 2015; FREFZE, 202D .
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B P R Ly P8 A R X e AR . IR S R R R (RS, 2023) , fEAd#EEMOlL
REZERT G, B/ G0 HUE X8 73 Hb X ARG il ™ oA, WEE R WHEE Y F A W 1~
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2.6 FLHE

S Carpomya vesuviana Costa EHEHAE 158, LA HUONFERR, B faH ] SEUR L
PR R AN 2, SR RS TE, P E G R R A, DR E SN SR A R A
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FERFAL, SR O TR R R LN, A EIALA 1~2 RER, 2l e RSN SE AN K
BB, 25T RIRm BB AL, B2 RN IR (T 55, 2009) .
FEZE N, SR ) T OF T SR T SRR, G O L ) S T BB IR R R
GEHBRRAE, 2012) o 4y AL o 0k £ SR A 5 SR SR ) R BRT B 42, L s 5 7™ s e o SR =
A5 (Lakra and Singh, 1983) .

ARSI TE G X —E TR A 2~3 4R, tHARE S, PB4, B4E 5 P AL
HIFEEPIE, 6 H ) R S R AT FE UG 72 5, 29 5 d JE 4 Uik, Bl R R
HHRZ ARG ITERR, EHIRIREL 15 cm Abfblf. 9 A NA), LSS ARH AL AL i A 2E
AR R B AL A PR (I, 2009) .
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Wi /INSEWE Bactrocera dorsalis (Hendel) 27 FAEYI V2, 4040 X I80E B 77 B iR P ke
X, (HBEE SRR S R g, HamieEEEmitry g CEREAE, 2019) . 14
NIRRT NESGEEE (BTFH%, 2011, 2013) , 2015 FIFHE NN EL KB
i CH 2, 2023) 5 Ja AR L R 28 22 KA el R4 b 2 A el M 0 381 00 ) A (AR 4155, 2019
ZRREE, 2022) o

A /)N S0 R WA I IR K SR SR B T P O, SR SR A IR /N BB A, 4 AL
JE BITE R PR, 3 pOR A SR S, 7 e K SR I P R B (AR, 201D,
HRAE RS KRS (i 5 52 %, BRI S RIS 16 15 i (PMRZTSE, 2019)

W/ Nl —ERAE 45 R, HARESR. Uam ol T RIS X A0, 4 7~8 H NG
ANSERE ) R AR IS (B AESE, 2011 o R/NSEWRLE ST MG 22 /N R I N R KA,
G/ NEHANMERKFIE SR8 3 A ERE S A, 6 ATRRE 7 AT, 8 A EARE
FB R, AR R AR B E g AU RIE 2 A A, 425 H. 8%
9O AL, ZWRIRTF 8 £ 10 A, 12 HEBE 2 & 1k, HoLLl 8~9 H k&
R NRRfEERN™E (MTHE, 2013) .
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Table 1 Major pest species and damage characteristics of jujube trees
X . faH mas g p FRERH . .
EibiES R T4 ° faH AL & RHE 2R
. . Hazardous . Annual
Pest species Latin name Damage part Damage characteristics K References
stage generation
gt e msart by, RN BCIRER T, S BUESALZE T AL BANIE . AR
gt LINIFIAE S8 L%, WX . The larvae spin silk and nibble on the leaves, forming a WA=, 1952: A8
R B Ancylis sativa Liu Larva Leaf, flowerand webbed remnant of the foliage. It can also cause the wilting and blackening of 3 MRS, 20215 1%
fruit the flowers, leading to their death, the reddening and shedding of the fruits, and —4f, 2023
the boring into the jujube fruits.
L2 H ST AR FLIE . BR . 44, BEE Y K OTE Cp R, 1k
ARPEIE T4 9 RARAVRL SRR, EWT #4507 . When young leaves are BERI5E, 2019;
S Apolugus lucorum (Meyer-Diir) A o sz - dama.g-ed, they develop irregular holes, cracks, and wrinkles, leading Fo a 5.6 BRBERE, 2019
Adult/nymph Leaf and fruit condition called "tattered leaf syndrome" as the leaves grow. Flower buds wither Luctal, 2024
and fall off. Young fruits exhibit necrotic spots at the sites of piercing and 7
sucking, which gradually lead to wilting and dropping.
AR A R, B IR IRTS . TR, s MR, 2002:
B MIE T SR oo B R, R AT, HERT. AEE A, 20085
T Asias halodendri (Pallas) J8e4) 2L BT Adults fe-ed on juju-be leaves, jujube bljanch phloem, and jujub? ﬂowers.. In mild | T%i%, 2014;
Adult/larva Branch and trunk  cases, this results in weakened tree vigor and flower and fruit drop; in severe B AR E 4 AL,
cases, it can lead to the death of the entire jujube tree. After hatching, larvae bore 2015; [l k&,
into the branch phloem, causing tree vigor to decline and even leading to death. 2016
GHF= T T BRI R P, 4 RO S AE SRS R, 3 A R SR SR BB WP RESE, 2013;
S A RS id withi i i i i FNAEE, 2019;
Nt Bactrocera dorsalis (Hendel) 41 %—k S 2 - Eggs are 1a1<-1 w1th1n- the skin of nearly r1;-)e fruits. After- hatching, 3.5 ” LJ ;5
Larva Fruit larvae feed inside the fruit, causing premature yellowing and dropping of the LR, 2022;

fruit, as well as pulp rot.

HEZE, 2023



Fkim &L, 2007;

- ) 4t P PAgh g AR, SEURSHR BB, SIRRSB . Larvae infest 5, 2009;
S Carpomya vesuviana Costa . . . . o . . . 2~3 B -
Larva Fruit jujube fruits, causing premature ripening and decay, which results in fruit drop. HHE, 2009; ¥
[FI24E, 2022
ST AT G,
SE X . 1964; TKEHBE,
Hh/h O e Carposina sasakii Matsumura s %* A sz, SEIEH. Larvae bore into the fruit, causing fruit drop. 1~2 * ]ig.fﬁ
Larva Fruit 2023; BREZS,
2023
- T ST 2 O PRI YRR R A5 AT B 2, UG A R . Piercing HETT, 19925 b
S . JA H ) o . .
A i iy Ceroplastes japonicas Guaind Adult/ h Leaf, branchand  and sucking the sap from branches and leaves, secreting sticky substances that 1 AL, 1997 HIFE
ult/nym
ymp trunk lead to the infestation of sooty mold fungi, thereby affecting photosynthesis. 3k, 2004
A, 20135
Tt mEE L, ARk L the leaf tissue, leaving only th BAHAER,
Senli Cnidocampa flavescens Walker FAILEy | QJJ_EH EEM R, N k. Larvae consume the leaf tissue, leaving only the | !
Larva Leaf veins. 2013; FRIAGE,
2015; F/hEe, 2016
o fr o ] AL D Gy e, RO e R s, BU R IEIE TSR . Larvae bore into Singh et al., 2018;
A Conogethes punctiferalis (Guenée) . ; T ) ’ ] 4 e
Larva Fruit the fruit, filling it with frass, which leads to fruit rot and causes fruit drop. B EIEEE, 2019
i fEE A, B EFH SRR, WK IEREKKE.
. i FORIL, 19665 F
SO B Dasineura datifolia Jiao&Bu AL it Larvae damage young leaves .and te.nder shoots, causing the affected leaves to 46 : "i
Larva Leaf curl and turn purple, thereby impacting the normal growth and development of 5, 2024
young trees.
- e ) PR T, e SRR I, A R R AR LM & E M . The
BRI Y MERCRS FHR BT . i i {EWIRAAE, 2013
SEREEDT Eulecanium giganteum (Shinji) Femal Leaf. branch and insects pierce and suck the sap from the branches. The females excrete an oily, 1 ] <7 :
) emale eaf, branch an
&y N: 11D ’ transparent liquid, causing the leaves to become sticky and adhere to dust, which KHFINEE, 2014
adult/nymph trunk K
affects photosynthesis.
i et Bk 4 B R T EAE RS, 4Bk 5. The larvae bore into the MALEZ, 2018;
AL BT Euzophera pyriella Yang Larva Branch, trunk phloem of the main trunk and primary branches of fruit trees. The larvae also 3 BB 201 9‘

and fruit

bore into the fruits.



MR qE. R

R ZE B FERIR S, SBURSEWRIE . AR LF4EIRABIL -« Adult and nymph

BB S A 52 BEEFEAE, 19925
- Erthesina fullo (Thunberg) = pierce and suck on the buds, branches, flowers, and fruits, leading to deformed 1 iy ] o
R K i) Adult/nymph Leaf, branch, L TkFEHTEE, 2017
X fruits with fibrous, woody pulp.
flower and fruit
G, T AT A I o i th .
TR Maladera Orientalis (Motschulsky) A R 15251 ﬁﬁ;ﬂ]f ﬁiw% bifﬂl i?i{?T*ﬁf dAduILInsec;s - Zn . 1 g, 2014 AR
M aladera Orientalis otschuls , i ¢
SE y Adult/larva Root and leaf eaves and newly emerging buds, while larvae feed on the underground roo %, 2015
systems.
HHR AT,
o e s Ay f AR, IS E A, &4, Larvae damage jujube 1965; XeA:4%,
AL Porphyrinia parua (Hiibner) ) . flowers and fruits by feeding on the stamens and nectaries and boring into the 1~2 1986; RERME
Larva Flower and fruit .. . .
jujube fruits. iz, 1996; T
%%, 2010
R 1~3 SFAERGRT, SR AT R BT, ERKERRER
- N R R EE, (. Adultand 1 i k th from 1~ .
. Quadraspidiotus perniciosus AT by BT RS AR %ﬁ.lﬂllﬁ dult and larva p%erce and sue esa.p fom 1~3 year 25305, 2007;
Ly Leaf, branch and old branches, leading to weakened tree vigor, delayed budding, and branch 2~3 S
Comstock Adult/larva . . ) L . M55, 2013
fruit wilting. During summer and autumn, they congregate and attach to jujube fruits,
causing damage and depressions on the fruit surface.
MR AR, R HE FIEEW TIEIER R, SEURIT R ZE R E I REUH5
N \ SR FLR B R s 41y AR R - Adults chew on the jujube buds, which RS, 19775
THEZH Seythropus yasumatsui Kono et 4B R zf*lﬁl«lﬁ AR QJIJEE}J%, W,:E? £ udsbc ;:w onl e'JuJu ¢ u S’\:l N 1 @jg&ﬂﬁ; 2019
(RKH) Morimoto Adult/larva Root and leaf o tf:n prev'ents nor'ma sprout'mg. ? ? ected buds result 1n e'mergmg shoots Sl ’
losing their leaf tips or having semicircular or serrated leaf tips. The larvae 2021
damage the root systems of jujube trees.
A i N9 « o R TN A f%]lﬁ]éj_}l]%ﬁﬁ,
RSB AIZE L g AITEE, e SO CURLTEI IR R AR AL R 2014: 4ol
RN . HH [ 2 Larvae feed on young shoots, young leaves, and flower buds. Severe infestations ’ .
) i Sucra jujuba Chu ) ; . 1~2 2019; FT%,
CREH /NGO Larva Leaf and flower  can result in no harvest for the current year and adversely affect fruit setting for .
. 2019; THES,
the following year.
2023
A H R i, T 2K A, TGS - Adult and nymph mites suck the sap BRI, 19935
AT e S5 il Tegolophus zizyphagus ~ (Keifer) from the leaves, causing the leaf surface to become grayish-white, leading to 1 JEALUESE, 19945
Adult/nymph Leaf

wilting and leaf drop.

BIheE, 2012
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TR -l

Tetranychus cinnbarinus Boisduval

Tetranychus truncatus Ehara

JA
Adult/nymph

B R
Adult/nymph

Leaf

H
Leaf

AT BRI s R I AN, BT R EE M R R
7% . Adult and nymph mites congregate and pierce the leaves to suck the sap.
Initially, small spots appear on the leaves, which gradually expand until the
leaves turn yellowish-brown and fall off.

JRAT B TR AR A T P AL IR, R SR T B B AR, e T
AR Tl 7% « Adult and nymph mites congregate on the underside of leaves
along the veins to feed, causing the leaves to develop small grayish-white or
yellowish-brown spots. In later stages, the leaves become twisted, deformed,
wilt, and eventually fall off.

12-15

13

g, 20115 i
RS, 2012; 2
JiHgSE, 2015

EF R,
1988; 74,
2010; Bl F7-pbts
IREE, 2014; L
Fl, 2022
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3.1 EAHER

TR TEANE R — M BRI, DLHS R L K5 3582 . M2 2 /AN R i &
FMEEAN A P22 B 72 0E (MBS, 2017, 22EMWE, 2019) « MGG KA E.
FLZ ALl i TR 55 4, AL PR T A ALIE 24 [ 96 40 2000 B B B ) [R) . 57 JuRIA kL, B4R
ARG YT /N o LERT SRR AT R e (1 B S e, (A 2 i B RS AN iR 25, K
PR 25%3R 5 HUE AT 70% 0 B IREE AT R ORTC AL 42 BRI, Bi6 38R 1Tk 85%; 1 B
FH 30% PRI ITE FI 45908 H - 2585 I 577 76 LR8BI Il 250 SR AT IE 90% DA b o AR 2448 FH B4 B
T B R 51K 70%0E ], BIA RCRAA 90% LA E (FRETaRAE, 2021) . HAT, WIEEIE
AN [ fe 35 I s SRR G AR A, SRR AR I S B AR DGOSR EDL I AL IR, i
R 25 B TTIE 77.3% GEIEA], 2022) A1 76.3% GEF, 2022) « KK, a5 TLANA
AL FAGREC AL B =k S, Wik R R FR RS 7%, AHELIIL, kR
(1) B TR SR AR I (R FE A, 20215 MRS, 2022) .
32 FEEAR

IRNER T AW 5 L L], R S RO B E AR ™= i, X T B v A 3 2 G B
HYFE R Y2500 B 25 3k FE . PO D B I S 2N (X%, 20065 7
HESE, 2010) o TEXE (2014) WA T RAEFE R LG R A5 BB, KRIAZ
KA AR B8 1) R SL 5 A5 EY, ARoK —HIR — Wl SR R AR R OFE. 2%
FRHE . D5 EEEIX 5 Pk S — 5 ML LU AR D0 N X R A B I 51 TG . el i 2
(20202, 2020b) I ALH 22 25 F4 S 4 A PRI A AR 2 6 R = T 5o 2K GO g ol R 38 A B SR
SIWER, - Fukesxd i i A B SRR SR, KRR R FR IR R 8 1T g 2 R M K ROREAN )
AR PRI PR . B HPE AT I 2 R R P S M A Ak 7 A SR AR S AH B AR B N, TR 51 L
ARACES (CEREESE, 2022) o K3 (2011) EIHIRE VB GG B &R, JFRE 1 0
PGB G FE R SO B S BRI S . BRI S H ik OB AR T, G5
SIS R A AR B R e (CFRESE, 2018) .
3.3 TR

HAT, 25 BRI & DAV R 3, (R AE A AR 2 AE 7 & . i P AN iR
FAZG IR R, 5 3508 5 B 2 M P AR R 5, NG MR ) R R S, s O R P
HY. ik, GHEMREE. mRUIAR IR B, A2 O B R BRI 78 1) 1 B o)
BT 2 TR 2% FR A SRR R s S A TR S o T B R R (&R, 2019) | Bh/AhEL R
(BkEH, 2023)  GEE (EXRT%, 2022) . KR (s, 2019) ARG/ (7
s, 2023) SHEABIFHIBIRG BN, 30%F0 4k T 2 - BRI S BT 7 X A EEE i
BRI GRS, 2019) o DL EZGFIARN SR 4, 78 2 el 24 A2 7= s e R HEFE AR T
TEF 25388 1, W REBIAR . B, BN go di=op - Far sk, GR7E A ) 5 HE
i) 5~8 d, A&l HUik B 5 Te2sR 2RI B 16, DALk B 2 B vk /I 0 IR S O B I
Wlo BAEIHE N (2023) MR T 23 Rl OIS BN B0 ORI 28K, R BT BRI A 2
P JOR 2 2 A e R PR R O M, UG M SIS 3% R R 987 ) R AT 5 v (R B VR 28R o AR
AW 2 50 B AR N IR A S 22 22 (Zhang er al., 2024) , M2 5 B FAAR B st 5% e
FIRIHIMEASE o S AFEE (2024) R BURE A IR A= 0 03 B 7 1 1T A R0 PR AR /N SRR B i R KT
PEACE, AR T B T4 /N LT 24 P 76 B DA KT R AR DGR IR 25 CRifhas, 2024)
3.4 HEHIREAEAR

IRl B« 2 2B 1 R B HRURN A 5 Ak 2B it A el 5 BT E M B I A — R R i



CL R IE Al B P R R IR A 22 BT IS B Oenopia conglobata Linnaeus 1 5. & 5 Stethorus
punctillum Weise. % (EEJFHE, 2014) « 4K ITIME Tenodera sinensis Saussure ¥l Arma
chinensis Fallou. 57 & 5l Harmonia axyridis Pallas. KK J5 & WF W& Metasyrphus corollae
Fabricius 27 & WF W8 Episyrphus baltestus De Geer 5[0 % Sk Wk Hylyphantes graminicola
Sundevall. KHIEIE Wk Araneus ventricosus L. Koch (&S, 2021)  JR¥k Lycosa sp.. = R4t
Wk Misumenops tricuspiddatus (Fabricius) « 12 Coccinella septempunctata L. (X
&, 2018) , (HIXUeR VR MIEFE DRI T — L0 . MR TR KRR, FAEMER
HOWEE BN T ). T IESE (2016) JFRE 7 EIET T MREE Sclerodermus pupariae Yang et
Yao BTG 4.4 R4 Asias halodendri (Pallas) BRI, R HMEE 1:1~1:2, 4% KT
(K125 A R ATIE 100%; 7E ], IR 1:6~1: 10 N EBugR, %R E %I 33.6%,
OV FE N L2/BR KR 0.4 Sk/0k, B RUR B . L0300 % i Peristenus spretus Chen et
van Achterberg J& 2% 5 4 RN B A My —, EAR[ESG GBSO P WiRs) 7 HE
YER (BHBGAE, 2018) o FEJRJEMZE T, W o R4 iz il 1 S Al fERk /N0 dUBk
A4y B IR A OB SR G DA ) R (A, 2012) 5 7R RIS Ul
AT R 75 o &3 A EARIEAF R Biie (EA, 2021 , 75 H B ARG A Bt AT
TARFBMPNG (E5H, 1997; {£%, 2021) .
4 MRRE
4.1 FEHBEN, BELZEME

AABEASA S A S AR RN AR i e 4 R 2R 2 XS S i [R) SE B o AR L = AR e o 7RG
FEX, A P X Z R A B A BEUR L3 b, ASEAS TR B RPN X
BRI T A 5 1) R AR BRI BT 16 751 A AN TR R 3R, (FIX EE R 7t 45 52 B T 1 7
Mo (BEESF, 2014 VFBESE, 2016: SR%5, 2021; DEISEAE, 2022) FIAR S FD (BRERA:
&, 2009; FKEEESE, 20155 FKIGME, 2017; HEENREE, 2023) , ANEEAE 4 E A X 4
J7o BRI, BT ORI TAEE FIR HE N TR N e A2 7= — 4, s xR el 5 R B B A5 1)
I AR @R H AR &, 0 RUR A S A BT AR IS . BEXF
AN R A G B R 2 ], A A AT T HURAE IS LTI, s A T UK AR RIBTIR IR 4R R R
oo filthn, ZEIESE (2015) F1%FH i AN B I8 d A0 vE BRHE AN R I 7 B R . B
SR FH (] ) TAEFERS FE 7, H M W 25 520 B8 30 I AR AR e S m A 72 ) @t . HED AR A
42 FFEHFMAR, EHIEREL

FEME IR, BRERAZ, MBI E, U EEN B aEAR.
w7 FEARERE, —RANEMEFER, TR RN E R DURSE ], AR EEH R
JEHENRE, 2007 £ 7 H & KA BRECHT s 8 X 208 BB, faF I 1082.5 hm?,
o ik B 7 X 5 RO T AR 30% (RT3 /g - vb 857K 4%, 2008) o AUl i A 8 i 45 25 T A
ERE B RE 7 2 DL LA vl B E 2 AR 2R 2, W] AG 55 2 RO 1 i S i i DL A B
AR, P EE R AL i LR . (T AR, 2009) o tbAR, R EPETE A AT RE
NG FEARR R E R . FRIRPHE F 2 ER. SER, WaraE. & TR, B
B, LR, BEELANRRE, BRRH ., GEREEARKTZ N, k6 H5 R
1A ) A RO B AE RS Ry W (1) 32 858 2 —, FE R SR A1 4™ X B R AR B A N, ™ E g2 |
LLAGEA R GEKEERE, 2019) o DRI, s A ElEr = B & AL RN (Guo ez al., 2019)
iz A a0 THe AU H dipva I PUEAE B By R E AR KRR K iE R
AR 48 5] R4 2K 28 Ok L
43 RIEBHERH, MEERELE



RV AT — PO R B T RN I AR G T, 1200 AR A BRI R AR X )T AT
TE o YL AR BN 2 1E 3~4 FENFETS, RO P i AR b, 7™ B R 7=l 1)
R E (Xueetal., 2018) o fEHRIEIH, AP0+ 20l 1 32 80018 & Hishimonus
PAZE G W 8 Hishimonides )W SIS B AL R, ) 401 2% 35 S0t Hishimonus sellatus
Uhler. Ui Z2 8008 Hishimonus hamatus Kuoh F1 7 55 8014 Hishimonus lamellatus Cai et
Kuoh (Laand Woo et al., 1980; REIES, 2019) . H[@htif—K7E 4 A 8 HHILH
A v U B 3 P9 1 B[] B3 P P R 575 6 S5 Y0 7 P b N il R % 38 LAt 27 - M f 5 14
B TR R S B A, SRR S b A el B A PR A R A (R,
AT DA R ks i e 1) 28 A4 RBR AL 25 o 485G i R AR AL S 24 SR, T DAk — 20 BH BT -t
M EFEAAEE , M A R i) o ] 1) fE 3 . B H A VEAIAE BEHL ] A S 2% 8 s I B VAR 4
ARATHSR A&t 5 4538 1) BRI R . Oy 1 o 8 A ) P RS T B PSR, T N O
A B HUEEAT BN A T AN R S AT
44 BRIEEME, XREFEHE

A BRI R [ A AR =) IR R IC B S (B 45 15 AR I $8 i 2L el m R BT (1) S8 . M
SOWRREE b, B2 R [ Ja] 3 Fh o AR D B it A 75 23 38 0 55 o s 3 XU, o %) T ) 2% £ 1tk
F, JEFRRE R A 2 A T RO AR E BB, R AR R A A
%, RAZZH G, o @2 n] fe 3 Rt R i A3y fr, 145 348 /a3 0
B WRFENREE b, B8t - RS- Fr SR m A 360 R PR o B o 8 o] B A [
JEIO AR AT DU R 5] FE HOREUN YD, IR AR T -5 - RECEARNLS], dE—2P
RIEH RFEEBRAR . AR M EIER SAFIE, R kK A0 5 HAb /1) 1H]
YRR . SR, XFERAE T A TR N R A . fildn, SE-RpIEAE, A )
PR R A BRI & T8 EH (NS, 2016) 5 -, - REE, &8
KRR TAAH (RHAE, 2014; ENAF, 2016) o
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