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Advancesin the development of oviposition-resistant plants
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Abstract Oviposition by herbivorous insects can stimulate plants to produce a certain degree of resistance. Compared to
research on resistance to insect feeding, research on oviposition resistance is still in its infancy in China and most results are
from overseas. To promote domestic research in this field, this paper reviews various aspects of oviposition-induced plant
resistance, including the elicitor, structural defense, chemical defense, defensive gene expression and indirect defense. The

future direction of research on oviposition-induced resistance is also discussed. Identifying and understanding the elicitor
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mechanism should be the first step in research in this area. Structural defense occurs mainly through changes in the plant cell
wall structure, growth of the oviposition site, tissue necrosis and hypersensitivity. Chemical defenses includes the production
of volatiles that deter further egg deposition on a chosen plant or neighboring plants. It also includes changes in nutrients and
secondary metabolites in the leaves of affected plants that increase larval mortality. At the molecular level, oviposition can
induce the synthesis of defensive proteins and the up-regulation of genes associated with resistance. Studies of related
pathways mainly focus on the transduction pathways of signal molecules, such as JA, SA and ethylene. Ecological or indirect
defense is mainly induced by transmitting information via the release of volatiles between plants, thereby promoting a tertiary
trophic relationship that protects plants in the same location. There has been a relatively large amount of research conducted on
the release of volatile compounds by plants to attract natural enemies, such as predators and parasitic wasps for indirect
defense. Currently, research on oviposition induced resistance is still mainly theoretical, and there are few products or
techniques available for the control of agriculture or forestry pests. Induced plant resistance is, however, likely to be an

important way of controlling pests in the future, and further research on plant defensive mechanisms is, therefore, essential to

provide a theoretical basis for this.

Key words plant feeding insect; oviposition; induced resistance; defence mechanism; elicitor

FE Y PT HAE JE A ) LA 5 AP AL i G B R
ERHE ST, F7E 1951 4F Painter A1 Reginald #2H
Ui Z/E N R i Iy N 1 P 7 0 X SO e s g
P ( Painter and Reginald, 1951 ), MAHTHLE M
KB S W B N A SO N N X D =N B[
EIF RSP0 (Howe and Jander, 2008 ), 4
BT PEAL HEAR ) J6 KAEAE 1 ) B 5+ R AL 4
T/ fE v R R (B9 1A, 2014), i
S ARG ) e 52 FE SO T AR R
M ), 3 3 AR B A B AR AR T EA Y B
TRV ( Haukioja, 1991; Zangerl, 2010 ), iX
ol S0 AT AR 5 S R AN 7 A SRy p i, e AT 7R
BB FERAL A R G PiME (Sticher etal., 1994;
SEMSHNAE, 2008 ). HEHYIRENS UEAL i S P A2
BAL A AT AR B B AR B Ao i B I ) U5 4 T
B, FEVE Y B R Y A B DG R i
FAEM (Bonello et al., 2006; Bolton, 2009 ),

75 B AL AL E B R R, Anghe
BAED . A= B . B AR S A A A
Z PSSP R AR B RS — 1. 1]
an, AR, BEELE ISR TR,
A T REATE Ry — Tl i R 5 DR %) B v 9 2
PrAnAEA: Wy 2 TS5 (Bonello et al., 2006 ),
FEE P R A 7 AT A S RN TE A S e
A E A — RN L A Y B

( Hilker and Fatouros, 2015 ), ZKCHELIA =P

B ML AH 253K ( Hilker and Meiners, 2006,
2010,2011; Reymond, 2013 ; Hilker and Fatouros,
2016) AL b, Z5AHO TS UR , XHZ A
BB T B2, . T AR

1 FREEFHHRIAR

BT (AT ) RS FAEY ™ £ R
MR REI MY SEHEE YR, BEY
B fFREYIN T (EJTRESE, 2010), AW
PN FEIEE A ARG . RS
FRUE W VA B AR B P B He i 7= P sk BB 45 A R
Y (BRRSE, 2010), HREA TR HERERRS
TP LE AR SRS A TR £ (4=
BriasE, 2008 ), Hrrfuds R U E s S i
A, B ANE =2 9 Spodoptera exigua H i 41
W IR — AR N-17-F8 W RS-
L-A & WA Alborn et al., 2000; Yoshinaga et al.,
2005 ), A ) B-8 T B Yoshinaga et al.,
2005 ), SEYMHRE% HL Helioverpa zea H (1% ] 4 1l 48
Ak A 2 K ik Manduca sexta FR RIS TR -
FERHE-AY) ( Musser et al., 2002 ). ¥ Tr=upfs
EMWAEFHREDY, CRAEGTZR
Callosobruchus maculatus A4 7= By P AF7E R
THE4E B, CHID(BruchinB, C flD), &
K8 Z ool S 3-F P9 R BR g o3 AR A4 17
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(Doss et al., 2000 ); 7EfHH Xanthogaleruca
luteola FIFA I Diprion pini (1) 5P 45 rh 4
7R A AR B AR N ) & T ( Meiners and
Hilker, 2000; Hilker et al., 2002 ). i} F HiA:
Yo A A SR A FE JLRR i H B AL B
HOR BT L AE Y 4l 20 vk BE K H R

( Jasmonic acid, fFRJA), BIFEH W EA /DR
i JA ( Tooker and De Moraes, 2005), JfH 15
FhAE SRS R g SRR Y 5 JA . KSR

( Salicylic acid, fai#x SA ) M HARIHATAY) Z —
FKHFR ( Tooker and De Moraes, 2007 ). A& T
YERREH ALY B TRV, MR ER
PR F N O S iUt R A — 2, (HE
RIS T A BR, X HA T B HIL R A 58 8
ABIRA o

2 FESHSHEEHEBE RN

TEFEAZ B R G 5, vT LAIE 2 el AR 4 iy
BELER R AT Ry BB BT , 240 AL E 21 A, 3 2550 o
FEY . KEEk . At — A baE i,
Ph K5 R 0 % T 2 R A B B T VR 4 T R

( Hammerschmidt and Nicholson, 1999 ), rF=5p
RO HE A F A Y s A 2URAE, T B R B i 2R
KEU S, e T G AT, i,
YR e n] 75 i R BOR AR L K O M AE P T
T, R EE R IR 2 2 M 7% ( Doss
etal., 2000), SAIJEMIRFEL LU BRI 25
REAK 4 AL ) 7715 8 ( Shapiro and Devay,
1987; Balbyshev and Lorenzen, 1997 ), 7KFFEHH
YR E MR, RIEAE KA
Sogatella furcifera ( Horvath ) {8l ( Seino et al.,
1996; Suzuki et al., 1996; Yamasaki et al., 2003 ).

Ty —IJ7 T, AR RE SR R T
AR A AR B A A B SRR S S B AR AL
AR RSN o 3R ER OSSO S R T A %
S LAY B B b ( Hypersensitive response ), Hfl
HR /)i ( Reymond, 2013 ), HVEI J= 41 i (e
LT (Mur et al., 2008 ), AIMIAET SN
RIS — RN ARG, AT

(ROS ). WM R 2 595 J5iAH O B Y 1R &k
(Coll et al., 2011 ), ZE{RUREEE S N L HHIESE L
RE 2 H (Hemiptera ), #§## H ( Lepidoptera )
FEE#H (Coleoptera ) B HAEMEY) L= P51
W74 K FE Oryza sativa ( Yang et al.,
2014 ) TR T HAEY) (A AERH IR IT
Arabidopsis thaliana 12 # J& 18 %) Brassica spp. )
( Little, 2007; Fatouros et al., 2014; Pashalidou
et al., 2015)., TFYET Phaseolus wulgaris
( Garza et al., 2001 ). FEATHERl A4t H AT
Vincetoxicum hirundinaria ( Kalske et al., 2014 ).,
HiEH B Solanum sp. FIXT 8 55 )& Physalis sp.
( Balbyshev and Lorenzen 1997 ; Petzold-Maxwell
et al., 2011 ). [HARAAEY A FEILIR D,
AR Ry FE B AR A7 B R WA, AT LATR
AT 7 B 75 T 235 4 915 0 B e S 0 R 9

3 FIESHFEHE

TWITEZ B B U 2RI, A 45 R Fl ™ B s
3 T4 AT 38 Ao A A A ) B ) BRSOk
AR LB IR, DR B He i) R 35 7 A i 4t
( Haukioja, 1991; FEZAR%E, 2018 ), Xebfh2#
VB AEE BT, B BRI R S5 AR PR T
( Mcclure, 1980; Kogan and Paxton, 1983 ),
B IR AR A A BT AR ) Ak B 8 R ¢
WEEGEE, CAfEZMH TS H REPEHES .,
Bt , B i O a2 A R E IR R AR S
PRI A AR B 13, DT RO AL 4
FIELEfE ) (Hilker and Fatouros, 2015 ),

31 EREFMRSERR

ES 1oy 5P RE I AE ) 0 %8 3% ot 1 DT 42 &
YT HECE R B HE S (Hilker and Fatouros,
2015 ), BFFEFR I 4 BUBCED = DA AAM | Har g |
25 b Tl SR e o0 R R AT ) 2 (LK o 1 M
W, AL L DL T INAR Y R B 4l e T AR
i (Beyaert et al., 2012; Geiselhardt et al.,
2013; Pashalidou et al., 2013; 2015; Bandoly
etal., 2015; 2016; Austel et al., 2016 ), FXiN
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g (2019) BF5ERUIH/NHIE Micromelalopha
sieversi JRBIfEHE IR, PR EEAG IO R 197 A
PR SRR IEAR AR il s . 4 N FIEES
FEER ) B A AR BE AR
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UAE I 2 B i S 5T, A
TR T A A R A ) T R AR ) AR A KA
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& HEEE A, N 2R R b i 210 E Ak
I i ( Barbehenn et al., 2007 ), Hg& bFN1E1E
HiES5hrdEMSE (Ruuhola et al., 2008), B
UESEAE B B U O AR R W 2R A W I TE

( Bandoly et al.,2015;2016; Austel et al., 2016 ),
B, # A Ulmus minor 7E 5% ) A i
Xanthogaleruca luteola 7= Bl J5 2315 50 Fr 2
YT CRIREZR ) B3 I DA T3 5 X0 &) R e
P (Austel et al., 2016), XU, /Mg M.
sieversi F=BIJE 108 #77R1 111 A0t o i) B Al
SRR (SREEE, 2019), HELAHF
FEFEH, FARTEE D. pini ZEAAB P sylvestris |7
GRS, AR S 2R G YR IR AR

(Beyaert etal., 2012 ), X} FHEEEMF d =)
W5 BB E RS AR A B AR A
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4 FEINEFBIEE B L

41 FESHHEERE

Al PR IR A & 1 ( Pathogenesis-related
proteins, fAiFK PR #E 1 ) SEIG A8 M) 7r 18 32 ik )5
AR Y ol R 2 (L B WAL B S P A 0 — 285 R by
FE M (Edreva, 1990; 2004 ), 5% A%
PAFHEDCE L IR IE S O R ) (( E
%, 2012 ). WESEABUAE MR 7 IR BRBES
PR VVBETBORIN & ) & w8 o, iR feiss S e
FEARAR P FE N 1 2634 (Roda and Baldwin,
2003 ). 4n: fEHYIPIRRAEY A K ( Cooper and
Goggin, 2005 ), F+FilHAEY G M ( Geiselhardt
etal., 2013), ApEHEHMHG (Kimetal.,

2012 ), smSZEALE W EY G M (Leopold and
Degrugillier, 1973; Kopke etal., 2010; Beyaert
etal., 2012), KKPIH I Pieris brassicae 1&g
Iv A thaliana 7 b= BB )5 , G148 B B AT )
FHOC Y LR B 175 T 63k, I Ha ilmy A At i sE 1
( Bruessow and Reymond, 2007 ), RFREXIAY
W R R R A B B A AE U R T L, iR B
J B PR-1 PRI I A4 AR 5G4 T4 (PAMP )
m B 3% K 19 2 35 ( Gouhier-Darimont et al. ,
2013 ), JFH, BB S SEAE P. rapae Y51
FUURPIBETS S PRI LK IR 7E DR TR A7
R FE R 280 2w (Little et al.,
2007 ), X4, M4 H Helicoverpa zea 7E&ifi
Solanum lycopersicum I 7= B J5 23175 5 25 1 0
il (Pin2) BRI T ERFIR (JA) L
RN TR YICE (Kim et al., 2012); #f
Sk Spodoptera exigua 7E VM EAHEL Nicotiana
attenuata b= B1, x5 SMRTBIEMIR, 2L
A5 RN B L I R TS L Do 1 &)y R
&, M E G (Bandoly and Steppuhn,
2016 ). i @A) Solanum dulcamara 7t FH 3277 15
Spodoptera exigua Bl GE 7 AE e F 2k Ak
A, FRENEEA (ROS) 5 SRR ME
FUR A=Ak % (Geuss et al., 2017 ). #/)
FHg = NS E G, 2 PR IO R 0 50 FI4R i
b5 PREEE . YRy A A Y iae i
IO 55 D REAH DG 1) B AR 2 P 3 )R 3Rk, H B
FERIAAAE 22 0], 05 05 PEAR DG HE R 4 il 2
TFIFEIL (Guoetal., 2020 ),

42 PBAEDIERETRAR

T B R N 245G SA. JA, O
L A AL S N 2 F0E 5 o0 FECEAE T
755 (Arimuru et al., 2005; Bodenhausen and
Reymond, 2007 ). {H H A AR AT 228 e fl
BHRRRERFER, PINEHENIRER D F
n, SA TESRHUTR T K RE, FZ2K
iR S5 1 PR 3 o 7 D5 = 7 A= 1) ( Little et al.,
2007; Buchala, 2010 ), BRI SEAERIRIT L™
UUJE, SA TEDNHERAI AR (Bruessow et al.,
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2010 ), JFHE LIRSS TAEIR ST SA Gl E%
X B B % A& 7 19 E 2 ( Gouhier-Darimont
etal., 2013), [FIAF, FEMIAR RIS A& A 1E
- Xanthogaleruca luteola /bl 5 eSS JA
HYE R FA (Doss et al., 1995; Biichel
etal., 2012), 74h, # 08 Diprion pini fY* B
WY RE RGEE T LM B9 B ( Schroder
etal., 2007 ),

HErbFR R, JA EEE7 NP A
iR TS T BB, T SA JE PRI
T IR TR T 4 2 T T I B S 45 5 44 Bl
25 (Reymond, 2013 ), 5M F KR
FEUIAT N AT RESNA T TA NIA LR, 154D
HIFRECE BT e JA W24 BB 0175 5 %) o i
PR (G S35 (Erb et al., 2012 ). BLEYBE™ 00
X JA RN K JA FKF R RE B I AT SR AR N Y o
JUE J B SA THAT AT JA PR TEAL Y B ()i 22 40
HAERJEFEPLR, IR = WA E
[FVEM (Corné et al., 2012), P AHE A HIHL
TR T T Ak B B RO R o A U5 R R 7

(Caarls et al., 2015), flan, Y FH

WIS I SA th, AN ERR Y, FRAL T4 U
B JAES, A B0 SA 8 IR TA 3 35 ToRs bt
YERT AHRC, DARTB S B A vt 4 e i 4%
Pt 71H it = ( Oosten et al., 2008 ; Hilfiker et al.,
2015). 734h, MYy SA =LA AEY)
A EMA (Lattanzio et al., 2008 ), My2¥fk
A TR TT BB 7 ON 5 2R SA 38 g PR It
1. Guo 5§ (2020 ) W58 kB 2 Fh AL TG R TE
M/ IN A B S5 8 2 8 1 [ 0 56 PR B A e A
R, AIRE A YR sh TKRRB R SE, v L
2B Hr ot i AR R S, R E R
HIEJE 8 Tl S S SA (555 st

5 FFESRESSEEE

51 BI=RKEFXREEHE

R 5 5 B A 25 B A T EOR AR W) e i 2
HUAR L 8 R T A ) AR P9 AR AR [ 3
P BAL I MARAF PR (AR MR K %, 20005

FEESE, 2010 ), [F]4% B 28 1 A TR e i
Y FERFZRM Y, fEWE L E A
Z 8] L K AE Py Fn B R 8] 28 ik AR B Ak
Y1 ( Bukovinszky et al., 2009 ), k5| KL
N £ 5 N2 A ek ] 42285 18 ( Hunter, 2002 ),
YT Z A B YR 280T, HORH A% & ]
fiE 7E £ 5 F T & b AR 5 oK B O 0y A 0 A [

( Dicke and Loon, 2000 ), XFfF B F AR
PrvA AT ARG IXT 3 HOREL (R R AR AR )
A9 51( Meiners and Hilker, 1997 ; Wegener et al .,
2001; Hilker etal., 2002; Colazzaetal., 2004;
Kessler and Heil, 2011 ), fiF#3 P. sylvestris i
PAEHTEAR DR DTRR S R 45 A D e e 5 | A i
W25 4 1% (Hilker et al., 2002), AP
R R B (E)-B-1k Je Js i 2538 hn, RN 5 | B 27
H:4%& Chrysonotomyia ruforum ( Mumm et al.,
2003 ), BPAFA: 4R HR % Trichogramma brassicae
AR FH D oy 5 0 =5 A A 190 B9 B 0 R A 35 2 1) 2
FHER Y UERE AR ( Pashalidou et al.,
2010 ). FHALAY =ZUE IR R TEMIF Ulmus spp.

( Meiners and Hilker, 1997; 2000 ) Fiz¢ o
Phaseolus vulgaris ( Colazza et al., 2004 ) F#$E
BRI XFE T RN IR R R T = R EsA, 5
I 7 B () TC B It BE RS R % A A A
Wl R, R RGNS SO

( Meiners and Hilker, 2000; Hilker et al., 2002;
Colazza et al., 2004 ). | FHRFIR A4 & P B o F
RATYIEAE ORI 2R AARE R A=)
By 765 B At SR T ik

52 BEEHMEX BRI E—H R AR

WF 5T B ER B 75 3 AL 1 X H Br B L
AL —E wlan, L'k < H
Brassica nigra /= BIRENG 5 | AS [Rl A5 9 o IR B
Trichogramma sp., i) &M # H ¥ 7% %
Mamestra brassicae Flfl =7 1#% Spodoptera
exigua = R AN BEWK 3] BF 73 4= #8( Fatouros et al.,
2012; Cusumano etal., 2015), 52X E,
A LA ) 1% 7 0 B R SR 1T X AR B RS
T 5 | 48 22 BN 25 AR 817 ( Meiners and Hilker,
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2000; Mumm etal., 2005), [AIAF, F=BEi% 0
512571 o 30 1 e B S 2= i3 7 (1 =
Brassica oleracea. % .0 3¢ B {4 % Murgantia
histrionica F174 B[ i Trissol cus brochymenae (115
SRV E]HR/NT 24 h ( Conti et al., 2010 ), 24
KT ZE W% Euschistus heros =BlfEE f5, H
B 25 4 16 PR B % Telenomus podisi REXT K 5155
B & Wy AR H SN ( Moraes et al., 1998 ),
KROK i 7IN% Oomyzus gallerucae S i i H () 5=
TLONTF AN, FEAEE SO 3 h )5, SLREXTAT
A I e /Y da A R R R WA RN
( Meiners and Hilker, 1997; 2000), X, #
i D. pini (9 BPAF 4 % Chrysonotmyia ruforum
AP0 1 d PR EF RG], 72ER 3 d ISR
0¥ & W A e W5l BP AF A= %% ( Hilker and
Meiners, 2002 ), [AlFf, JRHR#E T. brassicae 7y E
3 d BIRIAY AT RN 80 %, X TErE Bk AI 1 d
OIRE R 77 A L0051 40% M1 50% ( Fatouros
etal., 2005), #/NHEsTE 2 FhRAZTCIE R
FPURJE 24 h, £ A 577 DIAE AR SR T BAR AR AR
(7 O B 4 B F AL (Guo etal., 2019 ),

5.3 HEWERMX =T AR

B P L = B 2 I e A5 D A
HERE W E AT N PO e TR R 5 %
4 ) 1 R 3 N DG 2R B B HURR R 1 o ST
HERRALE CTREHTAE, 2003 ), TERLFRRREE I,
M R U 7 IR BE R AT O S T R R A
R R 7=, DTS mi P e 9 A Ak Ak

(BB TE, 1987 ). fildn, A A% A &
Diaphorina citri M & B AH A7 b2 HA BH 219
PRI AR (2RSS, 2018 ), i BRI SR
Drosophila melanogaster WX} =&k H A B & 1Y =
GRORsEEPE (EERAE, 2019 ), HEAYFEEIAT A
575 R TR A, RS Rt (AR ),
S0 (FETIAE, 2010 ), MEMER R
FEE T RE O 77 EAE R R, b E SR s
e RAEH . XSl E S A A
L AR B o9 o L R OUR 18 e AL 49 I (ke

o

15, 2015), HorPAEPIHE R pIrE RO,
YR R EAAREESE . W R BRR . R
e BRSSO R S A R A
)RR S A Y ST, LR E L)
) BGZA A ) ) A FR S B (RS, 2004 ),
R, AR D AE T EOK IR Ostrinia
furnacalis M #fk #7700 25 =0t B A VE AR R
O (RSCHRS, 2018), BEMH Pyrrhalta
maculicollis M HUFF L ™ B A& 3 A 7 B8 2K
TEARBY R A L8P (Meiners et al., 2005 ),
By an gk Trichoplusia ni 22 Bt i 6 i ik 172G 10E 3¢
TE A 32 45403 1) B A6 R AR A B AR BR L R
( Landolt, 2011 ), H 4 1t Diatraea saccharalis
14 77 B 25 3 35 B B A KRR AR PR T[] — 4 P 1 s
— PR PE A it ( Hamm and Stout, 2010 ),

54 HEYEZMEEKENESEKE

— SEAE PR A5 R A5 5 R RR N R 5
(4 SO LK BAF AR TR 45 B A% 346 o 75 AL ) 45
Y] LIAE i 4 Rl i A2 A5 515 B 45 AR AR Y L R
B Bk 2Z (2 YL A Dicke and Bruin, 2001 ),
i 2 725 AL LIRS T R R W e P E) 45 S
A AAER (Karban etal., 2010), &Y Ll
POH AR ) N TR AT S, X A8 i AT T AR
YN EBAL G W SR N — A 2R B A 2
—MEYI#E (Heil and Bueno, 2007 ), BE2A 5L
Y5 UIE S5 5 77 BRI e QI R A 7 O I 7 A S R
BT 2G5 S HiME ( Meiners and Hilker,
2000; Hilker etal., 2002; Colazza et al., 2004 ).
BlanAEip ( Wegener et al., 2001 ), SARMEY)
( Colazza et al., 2004 ) Fi#r%F ( Mumm and
Hilker, 2006 ) [ BLH0 5 2R 45 % Y i) Ko
MR A2, 5N P massoniana
AIRA TR R BE Y B-TR I I, BB & AN B
H1 Dendrolimus punctatus M Ht 7= B4 ( Zhao
etal., 2003), #/NFHE ORI, 108 A1 111
Wi BE AR AR PR R B TSPk, 3-
BERR A B-UR M AE A AR RS 8 A A5 5 o 2
FEAI T 4B AR BR L)~ Bl it (Guo et al., 2019 ),
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6 FFESHERENHRTE

7R YU R NS PO s T
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RERFNEGS , A H AT 2225 1 USRI =5
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W57 5028 R LR R 5%

(D EEEREMEEL, B s ™o
PUrE A g BT DU F B AR L
GRS TP T B B A TR S, G O S bt
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(2) HHTXF T 77 0015 F ik T8 5
A CNR A ER UL RS YU R AR R
B —F, WEMR A . TERPLHISE,
FIF B & TF KAl A B 70 TR A ) 1
PR A BE PR, S RARE B AR
BIIA BRI R R 0k

(3) ZENIA PR & RS T
PERFSE LA B E R SERTRA, LA A B
SN RSS2 5 T 3 1N i I 7 2 v Wik 4
ARG S158, 455 0CH N —HE TR RE
R AT 5 A% 38 B A G R R A R E Y
bR RS | M b RS 5h  a)

(4) MEPER f ™ I R e FE S —
A, %) JE 24 BT B2 e S HAL ) s =
5%, JEASK T MR 5T A 2y )

(5) BRARYF Z b K e ee
BT Z R 24 AR BOC R R T AL, HAR S
1 AR H A, HA s R ] 35 L fe
FZM A E IR, A R - i 474 280
5 o T LA [R) 3 17 O 5 AH B 22 6] A A A AL
T IR AR BB 7,

(6) ' FHHIIRE N —F 220 . =L
BB RS, W LARE A R A 25 i 3 s
R IR 122 ( Vallad and Goodman, 2004 ), B
ATTEY R AT LA ) 3 R 23 HR R0 A 38 5 ol
AE W RS B, XPIREE A, AT R
KIERIR o PRSP RN R ok = o R
K W AE T IR E FHUE AL AT (R SE A L, AE B
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