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RIEMNT EESEITM

RAT EEHE Ber' ditkl weS & g

(1. PER R FR P FR R R R, dba 100193; 2. ELV =TSR, = 572024)

B E [H#) HWUMLBAE/NEM Bactrocera dorsalis FIJNEWE Zeugodacus cucurbitae 3t =X
FEIRGAEW R T EIE G, SRR SRR — W X A X B PR s S % [ ik ] RAA a0
GEPAE T I Y T e SIEE SR Ab 5 007 DR R AR ] 1) AR AL DL R AP0 | 3% L I, R JINAE =M R B
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20 d Ay AEEF FRER T, /NIRRT RN AT S A B e, SRR R BRI
P A7 F238E G B e 5 A /DN SIS R T SIS 40 i e SR B A A SRS 10, [ 638 ] w020 T T A /N5
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Adaptability of the citrusfruit fly Bactrocera dorsalis and
the melon fruit fly Zeugodacus cucurbitae to different
fruit and vegetable hostsin the Sanya region

MA Jun-Jie"?"" QIN Rui-Pin' CHEN Jin-Hong' LIU Xiao-Xia'
ZHANG Song-Dou' LI Zhen'™

(1. Department of Entomology, China Agricultural University, Beijing 100193, China;
2. Sanya Institute of China Agricultural University, Sanya 572024, China)

Abstract [Aim] To compare the adaptability of the citrus fruit fly Bactrocera dorsalis and melon fruit fly Zeugodacus
cucurbitae to different fruit and vegetable hosts in the Sanya region to develop a targeted control strategy for these pests.
[Methods] Three biological investigations of female adults of these two Tephritid fruit flies were conducted under laboratory
conditions; female fecundity on different days post adult emergence, the development and reproduction of each species on
mango, wax apple, cucumber, pumpkin and some other fruit and vegetable crops in Sanya and whether females prefer to
oviposit on fruits with intact or damaged peel. [Results] The female fecundity of B. dorsalis was much higher than of Z.
cucurbitae on its preferred host plant (P<0.01). The oviposition peak of both species occurred on the 20th day post adult
emergence. Among the host plants tested, B. dorsalis adapted well to mango, banana and tomato, whereas Z. cucurbitae
adapted well to mango, cucumber and pumpkin. Both species preferred to lay eggs on fruits with damaged peels. [Conclusion]
Both B. dorsalis and Z. cucurbitae can use multiple host plants in the Sanya region.

Key words invasive organism; polyphagous insect pest; fecundity; survivorship; oviposition preference
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SEhE R XGH H Diptera SZMFl Tephritidae,
HAT A E ML 500 J& 4 500 fp, HrhAg
1500 FhshiRlE dUrT LU ERIY R (58
JK4E, 20235 Zhao et al., 2024 ), SEHR A
URARAR R Ak, ATLL=IR P E RS R T,
4y AL B R SR EE R N, S EOR A
JEREFNAR BICTE , T S SRR 1 7 e T
(Ullah er al., 2023 ). H T SE @B CA 11 I Pk
it JHL B R &)y OB B 1 Bl SR 85 52 &) i i A
FE B BORMEHE , eSO BNz 010, RE
PR ph 51 ot B Rk e 3 i, 2400 AR
Je ST T AFNE 4D SO e A B 5 o A 2R ( Zhao
et al., 2024 ), FRE O REEHRGER B~R, F/HE
W8 Bactrocera dorsalis . J\ 5L W8 Zeugodacus
cucurbitae R WM Zeugodacus tau f& FE:
B AR AR M SR AR 2, i ELIX 3 AP 48
T [ PR 4 il DX A i, o R ) SRR 1 2 4 e v
B E R (ZRFIE, 2024 ),

fa/NSChg, AR T SRS . AR /NS
TEFRARME . EFig (5RMEE, 2008 ), H/INSEHE A&
P TP G RN ey H X, FRIE T 1911 4F
TUCAE 15 V5 1l DX 000 380 AR /DN S g 1 & A R
1934 AFEAE RS Kk P0G Bl 2 ) 4 [ 45 b 1 (52
WATEE, 2023 ), Bl A5k 52 5 5 A=< g As
b, A/ NI FP RIS AN AT A g, et
AEAEINZR | b A s X B 2 2 PR E (£
%AE, 2019; Zhao et al., 2020; FRREZEZE | 2021 ),
SR S B IE WM AN AT 3 ) R AR N
B PR Y O 3 BB O FE R B R (iR
45 2008; Zhao et al., 2024 ), F&/INSZig ] LLEK
BRI 250 AFPHGH RNV iR B, (H AN ) 27
FIRIABAAAE = I (B ZRAE, 2022),
B HL 25 B M, 6T T R AR /NS i A2
M5 B AT R

JIN S A, 2 SR 2 7 v ) — A B AR
T I FAGRBETEDREE, |20 T .
T RS 1) B Z AL X ( Dhillon et al., 2005 ).
FEFRE, JRSLHE EZ AR . ) ARG U R Al
REEB 10 2404 (EHEET . AR, LUER
ZERONE, AP E R E SR

MR AZDIFN SR (RS, 2010 ), JRSZHEL
JE—Fh e E R, AT LA R E S R A
Bl BRI 20 ZRHK 120 ZFREEY, H
AR E R VE B R E B i (XB
G, 2021), BAREFTIZ, JRSEHEXS AN [H
AF A F I 25 50 R R A AR Yo KO (227
452019 ), BIFST IS AN [R) 25 3 13 L BE
AT Ay B HL A 32 R B R RN o 25 B R
WAL RS,

T8 e 48— A U 2= 40 A DL C K 43 2%
P, ST EE B AGT  WH R Z Rg
Mo, PSR T B e AR A TR A AT
G R FEH 0] P b A i, SN T ST ARG R
PR B AT RS o PRI, IR AR S
P 2 X g R b X [R] 25 BRI 1R U Fn 240
RS, X Rl U X 1 W 5 B 4 S 1)
KA CRHEMYHL, BEARE R RSP
HEA EEE L, AN ELRE R
A W TR NIRRT S A TR R | 3
% BN, MRS 11 Fh =W X )32 FhAE SRR
B EE BN, R TR R S X
ol S 88 7= 9 A e R S ), LSO Sy B A R e S
X = IV b X o R VR W 1) B S N P
TG Al I Ry 48 T 79 o 367 H g 02 R o7 i 1
IS,

1 MRERE

11 fkers

A7 7N S i TR S 8 B 5| b o [ Rl R 2
)G9 55 A AR A 0 2 S 60 K U0 ) 5% 1) 52
FRPRE, I ETHREE(12cm*x 12ecm x 6 cm)
RN TR (Wang et al., 2023) 1HFEE %
G, e B R B K+ (SkE
60%% 4 ) EF (25ecmx18ecm x9em) |,
LK A L AR (CSRAERESE, 2021 ). 8-9d
Ja ¥ AL R R G E THRBEE (25 om x
25 cm x 40 cm ) H', T RCHCPILE SR AR U RDR
(EERE - BERERY=1 : 3) JEATIRIR (AL NIEE,
2017 ), PR R A S5 FUS 224 2= 8 A iR
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MR (2741) °C, AHAHEE 80%+5%, b
JEIH 121 ¢ 12D,
FE U A7 /)N S b A1 TS 52 0 109 2 32 70 B Pk 3k 8

BT i =0 DX UL B8 2R ) B RS A T
%, HAREEIENER 10 RIBER T =T
SERA BT, vk IR A

x1 #HiFEER
Table1l Information of tested hosts

Al Family ¥ E 44 FF Hosts fmAf Varieties 7= Producing area
WP El Cucurbitaceae  BJR 6 P JRL W5 F§ =V Sanya, Hainan
Cucummis sativas Nanyaxiongfeng

® ) Cucurbita moschata

22 )\ Luffa cylindrica
MW EL Anacardiaceae TS Mangifera indica
iEl Solanaceae

B2 IR AL Myrtaceae T

Syzygium samarangense
T AW Psidium guajava
KR

Hylocereus undulatus
¥tk Averrhoa carambola
B

Artocarpus heterophyllus
FHHE Musa nana

il N F} Cactaceae

3% FR Oxalis

ZF} Moraceae

ARl Musaceae

DD Yinbeibei

&R —*5 Shengheyihao
/N5 4% Baby Tainong
&t Solanum lycopersicum T2 Sweet Million

2 4: Wi Black Diamond

¥ Onyx Seed

B
Golden Capital No.1

7% Honey Sweet
53| —% Qiongyin No.1

6% Chinese Cavendish

M5 4k 4L B- Ledong County, Hainan

R % K B Lingshui County, Hainan
¥ F = V. Sanya, Hainan

1R (£ 5 H Baoting County, Hainan

¥ 7 =1V Sanya, Hainan

13 A& M Danzhou, Hainan
¥R %< J5 i Dongfang City, Hainan

R V8 75 B Chengmai County, Hainan
77 =1V Sanya, Hainan

4 =V Sanya, Hainan

12 PUBRARXYSLEEH=NENE

R T EREA IS H O Y S b A AT A
B BRI, B SR FH WA S0 A5 B A T A i)
2 TS R ARG A3 SR AT T S 7 B B P Ak
J& KA AL AE o B RIFIME 24 h ) S i e e
BORCE TR R (HERERS 20 Sk/%8 ), BERR 1 d
FAFE— RN TAREHRIK o ERS 3 RIFUR , RERR 2 d
B 1 R R (3 em x 3 ecm x 2 cm ) FlRg
JEH (3 om x 3 cm x 2 em ) 3 545 ARG /NS b A1
JRELHE Y R R, AR 24 h PN SEHE YD
B SR YL J5 4300 5 BN T EC SR e A /N a2
W DL S R T r I ST 1 DI ep 282 ) 2 00 1k
J5 36.d, BIy= BRI S o PR S ) 7 B 1
WIS SIS =R

1.3 ZWEFRFEKR LHES EIERNE

131 FUIE o ABEBCPEIE 20 d( FEEp g
1) HZFEAATHCIN 20 S Ads /NS b TS g

MR EBFRREY, 2% 1.2 P, RGN
ST A R TR ST i 1% 77 2 vh 43 R A [R] AR
PIRRRE (3emx 3 em x 2 cem ), BT R
14 ]l DAL IR K B IR | S e T T A S
WS A AEAN TR 2F B4 L 24 h NrEOREL. &
MEFEEE 4K,

132 #HBBFEFRZE B 131 PURERARZE
T L7 i SR B O ol e A Sl gl s e g
SR FHDRE I 1 2 32 SR S 5 1 2 8 AR L TR
HE Tk ARERBEA VD - 9 2 2440 HUEEL, 8
TR A B 1.3.1 PSR E X Y
FRORELH LA, S HT el B

1.3.3 LEFE CRRBEA L b S AL
B FR58  A X 27 E T & (N
A HRBEA LG ), 7EIE R R &
TR 8-9 d J5, RLmiC D £ Tl A i i S
W R, TR SR SR RS 1.3.2 WX
AL ECH W LE, ki,
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134 PUERFMBERLE K 1.3.3 PERRIRY
SCUEIR , R A SR R R, 4R A5 R B N T
BHAUKIY, T 6-7 d JEMESTTHECHAL R B £k
F o T33P A S e S S 1.3.3 o )i
WA B LA, bR AR . P R
PR i ) 7 B 5 T2 25 ME ORI, o
B 5 P R R R HO AR T 5 A ] Ak B A
HEE,

1.4 SR SCER B 5T B M X 308 7 O 4 5T RO %
i E

R T 2 43 B R S 2R R I X S
FEBR R PE BRI, ARYE 1.3 TR S XA [
A FAEYIE B BE I 52 LA SRS RN, 28R B
5 em Ze A5 RS SEORIEE RS T 79 o S0 7= B9l -
PRI 5E o SR R Ak PR SR FH K SR T A SRS R
RS A3 em AR, 450 IREE RIS R
Bz o W S R e RN 0 10 S S AR B B T R U
NIRRT E, B 30 S3PI1k 20 d 2244 780 2E B
A7 /0N S i AR TR S i g 4 ) A A ) SR
SLRYFEMIER, PN 4 h 5, BUBLERS:,
BIORIT b 558 9 o S 31 SR Bz 0 R At 11 SR
ST PRI EIRH o B 30 SkMEPE ST — A,
FAHEL 3 K,

15 HESHT

IREG B R ] IBM Statistics SPSS 21.0 %4
HATGET o Hr o PR SRR AE A R 2F A Y 2
FE T, 2 AETE A AR PR 22
b 2 PSR SR FHERLIR 3R 25 40 A (O 25 55 8 R
H Tukey K55 , ASFF 89K H Games-Howell K5 ),
S (2019) WA TR AN S IR 7EAN 7]
ZF EAEY b 020 A A A B UM A S
B, ihEAKX: (1) Xt FHFFEEEFE=

ml

2000ml| — -1
l1-e "

In ( ——) 5 (2) M D A=
ml| — -1
1—¢ [’”m j
mlim, o Hoh, m BT, AGRK N 20 K
BT 77 5 T O B L LE 24 b BB 5
T RAFIER my HEFE, AR 20

AL T O e WU P M LA 24 b N B
BRIC SR o PIRN SR AN ] 5 Bz S8 B R S 7 B
BLiok £ 3 o R S R L B

2 HRESHMH

21 2K~ ERPLREREL

ARG T, /DS il AR P 5
5509 RIFLRZON, I IS e M g e e PAE ) 5
12 RIFGR7=00, PIRhSC b= o o] DIRESE 1
AAVUE; ARG 15 K, 7E45 Wit a)
A5/ INSE I ) B0 H 7= B e B 3 v TSR (45 2=
5384, P=0.006; t;5 x=10.641, P<0.001; 5, x=
9.617, P=0.001; 4 x=9.912, P=0.001; tp7 x=
9.365,P=0.001;130x=7.948,P=0.001; £33 x=8.203,
P=0.001; 535 x=7.961, P=0.001); MPIL)55
15-30 K, Ha/Nschg iy B H 7 O i Y 7E 300 LA
b, PR H AR PR 5 21 R[(521.52+
4.96) Hi]; SAE/NEHEA EL, JICZ0E A O e i
Wt (), LAPIEE 26 15-18 KRBy H =5l
i K[ (98.59£4.96) - (107.53£1.70 ) *¥i],
Pk 21 d J5 19 B = O30 F 80 i Hk stk
K (K1),

600 - —»—1&/NSLHE B. dorsalis
—o—JI\ZCWR Z. cucurbitae

HopE kL)
Daily egg production (grains)
w
(=3
(=}

3 6 9 12 15 18 21 24 27 30 33 36
BHCPILE R (d)
Days after adult emergence (d)
B 1 #E/scagfniseis B RERP LR BTN
Fig.1 Number of eggs laid by Bactrocera dorsalis

and Zeugodacus cucurbitae on different days
post adult emergence

22 2HETWERARFERLLHES
fa/INSERAE 11 AN TR] 2 32 B B0 i UL
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SRR, /NS AE AR A RS ) R
FAERFE 2, R B H = IRk,
UORERE . Tl KR W BN A
W, /NS AERBE . 22K BRI 25 T A R

=2

H - BT 100 47, I RIESS N Y™ B i i
fi& (3% 2)0 SR, Aa/NEMERY A AR 1L
U L PR IME L HE AR AN [R) B J2 2R 58 B JC R

25 (P>0.05) (F2).

BNKBEARRETE LHES ERA

Table2 Performance of Bactrocera dorsalis on different host plants

YRAETER (%) AL (%)

PFIUEE (%)

WAL (%)

LA PR (CRL) . _ .
Host plants Fecundity (grains) Larva survival rate  Pupation rate Emergence rate Female ratio
(%) (%) (%) (%0)
#JN Cucumbermis sativas 108.25+9.32 cde 89.71£3.81 a 76.48+7.67a 59.87£16.75a 44.08+8.33 a
R Cucurbita moschata 80.00+8.95 de 93.74£1.25a 75.49+2.53 a  52.56+10.56a 51.58+7.15a
2 JK Luffa cylindrica 80.5049.35 de 93.01+2.26 a 64.86+8.02a 62.96+9.04a 52.92+5.65a
Fin Solanum lycopersicum 146.75+£5.23 be 96.47+1.78 a 72.98+4.14a 77.79+8.15a  54.64+2.52 a
1 Mangifera indica 200.50+20.27 a 95.48+1.58 a 79.93£3.90a 66.32+3.76 a  51.78+2.06 a
%% Syzygium samarangense 64.50+£8.49 ¢ 96.18+1.62 a 52.0749.84a 56.89+10.73 a 53.85+4.05a
T AW Psidium guajava 103.00+9.60 cde 96.52+2.10 a 66.55£3.93 a 66.06£9.05a  45.42+3.79 a
KB Hylocereus undulatus 129.00+10.14 bed 95.91+0.45 a 73.1244.46 a 74.31£3.10a 52.65+1.35a
8k Averrhoa carambola 83.00+7.93 de 95.12+2.83 a 61.09£5.27a 66.17£10.16 a 55.84+2.90 a
W Artocarpus heterophyllus  116.00+£11.90 bede  97.46+0.63 a 67.5146.04a 65.55+20.33 a 45.10£1.77 a
FH Musa nana 162.50+12.17 ab 96.19+0.80 a 74.38+6.53 a 82.21+£10.50 a 46.25+1.78 a
F 14.201 1.219 1.787 0.618 0.964
P 0 0.315 0.102 0.788 0.492

FP BRI, RSB S A FNG TR R 22 5 B3 (P <0.05, Tukey K ). TR,

Data in the table are presented as mean+SE, and followed by the different letters within the same column indicate significant

difference (P < 0.05, Tukey test). The same below.

JRNSCMBTETR AR . KORR Bk EE A
FELILTEATI, 546, SN A W 2
T ERRAA AN, BT, RS 6
FIRFEAF R EAr=00 . 2 BfriG R . i
FRPMEIFAE R 25 (P<0.001) (£3),
SEREH, RSeS| BRI R L B
FEEE R, HUORZZIN, FEFRAMAESS 1)
Hr=gp /b o RSCHE7E 0 L M. B2
JN b B2l BAEIE R R, (AR 5 PR B AR
AR E2ZS (F=2.043, P=0.162); JR5C
DETE TR A AIE S L 4 A TR R, BT
FRFIRK ( F=9.140, P=0.002 ), JRSZWRLER A

RS, WEMT RN, PR, BRI
JK (F=30.501, P<0.001), {H53%E I E
#£5 (0.560, P=0.170 ), JNSZHELETIHAES
PR mERAL, BT 4 PRSI AN
(F=14.065, P<0.001),

LR VIR SR [ AT A 1 B
FIRAFIETEN, THE 4027 Tl A A &
EERE . BRATEM, /NSRS R E AT
FiE G R, HUCEFEMEM, MEES L
(27 FE A ERAR (8 2: A); JRSCHR7E R |
M7F IS R, HUORRVRER, 767k
FAIFESS 75 18 G BEARAR (& 2: B),



- 1066 - R B 244k Chinese Journal of Applied Entomology 62 1
*3 MEBERARFELNESERNA
Table3 Performance of Zeugodacus cucurbitae on different host plants
MRS & A P (o
wram O e o0 g o) R U0) gy (o)
ecundity e . 0 mergence rate o
Host plants (grains) Larva survival (%)  Pupation rate (%) %) Female ratio (%)
# I\ Cucumber 119.00+£6.65 a 75.60+2.44 ab 70.55+2.64 a 59.43+5.18 a 50.41+£3.21 a
R /K Pumpkin 115.25+11.66 a 79.29+4.81 a 73.47+£2.79 a 60.39+5.30 a 50.30£1.70 a
#2)1 Sponge gourd ~ 73.00£6.39 b 60.89+6.55 abc 62.30+6.78 ab 58.1747.50 a 57.23+4.83 a
il Tomato 37.00+3.03 ¢ 35.63£8.99 ¢ 21.04+7.89 ¢ 8.33+8.33 b 16.67+16.67 a
=5 Mango 129.00+4.92 a 80.05+9.17 a 72.17£2.93 a 67.15+4.03 a 55.26+2.64 a
$%%% Wax apple 34.254+5.41 ¢ 45.12+6.62 be 37.87+7.36 bc 19.13£8.34 b 66.67£23.57 a
F 38.20 7.64 15.31 14.07 2.01
P 0 0.001 0.00 0 0.13
2077 o e 2.0~ A .
& w2455 %7 33 A Absolute host adaptability " | B W Zi%i % 35 4 5 Absolute host adaptability
E AN 35&E S ¥ Relative host adaptability = CO XT3 £3&E B JE Relative host adaptability
8 s
% 15¢ 315 L
B S
- <
2 10} 2 1.0}
i ol
4o 4o
Host Host
HH H
¥ %
0 O L O U0 A O S Q& o )
Rt N
. ¢ S . 0 W ) o ¢
© T F o ¢ @ W ¢ O o & &
&w@%ﬁ@§&§@uwa&w9&%ﬁ o & F ﬁ§ o
& Op’ & %ﬁ\ o ’@? o O{Q\“ & o o & & W
A S o R L % M N
&Y T PR oV Ty G
% N >‘§§é T % A (,%f
£7 R &7
. ¥ % £ Host species
B EFhE Host species

B2 g (A) fIKEER (B) EARRELNFEEEE
Fig. 2 Host adaptability of Bactrocera dorsalis (A) and Zeugodacus cucurbitae
(B) on different fruit and vegetable crops

2.3 REWIRXT 2 FICHE = R R

N PO BE BRI IR 45 SRR B, A /NS A
IS B A e B — 50, AR A A S B A2 40 10 7
R 7RO, T LSRR B b 5 A R
MR TE S (/NS x5 n=86.64, Pun<
0.000 1; x#r=20.753, P %x<0.000 1; JIKSZHE -
ex=63.36, P #x<0.000 1; yxx=90.133, P sn<
0.000 1) (&l 3),

3 itig

SR — BRI | 7 B RO 3 v
JTBISE R E AR A, 7 A R R
2= o AMFTEAREY, /N AT SE
WA U IR, A A IS AT E B, D
A/ IN S BHR18 B L B B A o = SI0 H [X A )
R K 2 AT R AOIE R, o S e g B
TESR BEAG O ) 25 RS 17 O i pl M X S
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REwEE REBHR
Intact Damaged
fruit peel fruit peel
=R
¥/ M. indica
NS
B. dorsalis ﬁf[\\
C. sativas
™
f[\\iﬂ% M. indica
Z. cucurbitae T
C. sativas
~150-100-50 0 50 100 150 200 250
HRIEL
Number of eggs
B 3 #/hEtefnlsKiexy R g EEM
WRTF EM IR T

Fig. 3 Oviposition preference of Bactrocera dorsalis
and Zeugodacus cucurbitae on host plants
with intact or damaged fruit peel

RN WE (P<0.01, RITKL ).
** indicate significant difference (P < 0.01, Chi-square test).

Tia] 3% [ PP R A AL T b X Y 32 B R Sk
—, W pg 5 AC 7 Hb DX S0 R B Akl 2
HELgy BB X EE R (=W,
2023 ), PRIUL, TN AR A /N S R A T S 0 X
PR AR S R A T e b DX 1) 7 32 3
XoF T S i T L | R R A L B S Y
TE AR D P Sk H R AT A IS A 7 S B
B CHRAE, 2023 ),

EJAHFSE I 25 5 — 3, FE RS ( 2022 )
FIMFSE B, A/ INSEME B P BRI AT ik 40 d L L,
PO I IR IR S 2 20 d A2 A,
MEFZBR R 1 200-1 500 Ki; XB4:74E (2021)
PIBRFSE R I, TSR B9 B Gk 48-68 d,
PAMEST- A P Ol 764-943 i, AT L, 5%
BOE M L, o s | B IR L
FWSIE R, A% B 45 0 F B 1 i — 2D s
o Sohpg e RSN AR, ME TR
DRI, ] g ST o 42 =B A b RS R . Bl
S ) B 6 T2 R A A 175 R SO W b A
ARHF SR, B AT R FEER A LT
W (Methyl eugenol, ME ) {3 i 512 e il
AR, R L 0 SRy R S e A ) 0
fEH (Royer and Mayer, 2018 ), %47b, SZHEAL
T Bl 73R, Wi A HR) A B A R AN

PRAR R, PR [ 32 S0 A 20 27 3238
TRV 41 7 ) 4 T S e P Ak A A e ko
Bida, INTTA A5 RH L o — 20 il s 4

S HE X RS AMEA SR, XIHAE(2019 )
F4) AR A I 5 W I B, A7 /0N S i AR TSI
T T = VS DX 22 b SR i Tl Y kA
JE . I, ARTFFR AT 50 e Rk
J5 20 d) (X PRFRSNE, JF R T =X =X
TG EY A FF 3 A B RN« 1 25 85 55
(2005 ) AUBIFFE AR, A7 /DN S e X 4 A 1) 7 BT v
IR, HUROERS . k. Bk PR RRER AR
A KB, A /N S2bi dpe D 4 6 22 2R 70,
HYOEA A, X ARk 0 7= B A PR A BEAh,
A7/ IN S X e i 1) B A et A e, S R A
B 7 BRSPS TE 2 25 5 o (H R o S R 4%
(2005 ) A5 20 2 IRARG /NS AN B U 7 T il b
PO, OO A IR v S AR TR A
A5 (2019 ) X SR AE AR 77 32 10 258 )
WG RN, JRSEMETESFN . #N ., 22)K . & JRA
(RN S Tl T = = T DO o O 3 Pl 7 o
W0 BRI, X 2 50 A ™ B O G P S v o 2R A A
(2022) MBI B, TSI 0 B i - 6 I
22 K =50, HAR B RNA 22 K 04l & & D
T AR R o STl T R L R A
e T URMNHE O A A, AR AR
T A=A B I LA R 7 AR W A B B £ A
TR AE X S ) 27 B et B S (4
WAKEE, 2023 ). BT YRR R
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