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Abstract: During the 21st century, nearly half of amphibians are facing survival threats for different reasons.
In China, such situation is serious in Yunnan Province. A unique floating Carex swamp wetland is in Beihai
Wetland, Tengchong County, Yunnan Province, which has an important value of scientific research in China
and world. Besides, amphibians have often been thought to serve as a particularly desirable ecological
indicator species. They can be used to assess environmental conditions. The amphibian resources survey is
beneficial to promote Beihai Wetland protection and restoration. From May, July to August 2019, and from
May to June and September 2020, the amphibian resources survey was investigated. The investigative
methods were mainly based on transect lines. 8 transect lines were choosen (Table 1). Besides, interviewing
helped to confirm species. There were 21 species of amphibians, including 1 invasive species. 20 indigenous
species belong to 2 orders, 7 families and 17 genera (Table 2). Compared to the last survey (2008), 5 species
were recorded in Beihai Wetland for the first time (Table 4). They were Leptobrachella tengchongensis,
Rhacophorus rhodopus, Zhangixalus smaragdinus, Chiromantis doriae and invasive species American
Bullfrogs (Lithobates catesbeianus = Rana catesbeiana). 2 families and 8 species were newly revised (Table
4). G-F index was used to analyse data. The G-index reflected the diversity at genus level. The F-index
reflected the diversity within and among families. Average fauna resemblance (AFR) was used to compare
Beihai Wetland with surrounding areas. Firstly, the results show that the G index of amphibians in Beihai
Wetland is 2.842, the F index of amphibians is 5.001 and the G-F index of amphibians is 0.432. Secondly, the
average fauna resemblance (AFR) value of Beihai Wetland is similar to Tengchong (Gaoligong Mountain
National Natural Reserve), Longling (Xiaoheishan Nature Reserve), Yingjiang (Tongbiguan Nature Reserve)
and Lushui (Gaoligong Mountain National Natural Reserve) (Table 3). Thirdly, the abundance of American
Bullfrogs is far greater than that of indigenous species. American Bullfrogs have become the dominant species
and have formed breeding populations. Therefore it is necessary to take a set of protective measures. Fourthly,
it is important to establish a monitoring program for amphibians. The monitoring systems are helpful to
evaluate wetland ecological health.

Key words: Beihai Wetland; Amphibians; Biodiversity; Average fauna resemblance; Lithobates catesbeianus

HBEN 21 LB PR, FEE SRR R

- 845 -

al. 2018), W REZEAITHMEHAET RGN EE

A PR ONAR DL R B B R R &, AT
)W) IE 2 I MR DR R R A A T K 4
(Stuart et al. 2004, Hoffmann et al. 2010). F&[E
PIRE 2 U FIE ] 43.1%, i TUCN (H
FLH SRR 3 BE ¥, International Union for
Conservation of Nature) ZL 8445 (2021) il
A IME 41%, Hb, mR2&2 B R™
HHX 2 — L4 2016, ZREE 2017).
PRSP/ B MESh P B 2 1) T (R 26, 7EKAE
A28 R 2 (B KRBT REVER (Zhao et

BB, BMEEESRGMEFE RS TIKF
(fEAA%EE 2001, Pounds et al. 2006, Wake
2007) . IS B IR B 5| K T R S
XyE (Alford et al. 1999, Kieseker et al. 2001),
H a3 BCA B AR RS X B E s AR R R

B BTG HE 1994 FEEEA
A ) EE IR R 44 SR E— ) S MR i (]
FIRIE 1994, F 2005 FE A 0 E R
X GBEESE 2007), BAMEFEERRE 5
PR CGRINEE 2004), HEATHRGESNY 2 FEE



. 846 ¢ =24 Chinese Journal of Zoology 56 4%

AT AR S i IR DR AP H AR IR AR 2 R
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VB s X, PR RARGE B ILER 1.
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ZREMEAE S PSR EDY (2017) REER
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Tablel Amphibian transect linesin Beihai Wetland

#T 4 Starting point

2% 35 End point

i . K - g R
P2k 4 Transect lines (i GATE Length levati Ié“h Investigation
Longitude Longitude (km) Elevation (m) ~ Width (m) methods
and latitude and latitude
s 25°07'40" N 25°06'55" N 4=
HIE X Plank road zone 9893342 E 98°33'11" E 170 1721~1747 10 AT Walk
MEO-SERERBKX 25°07'54" N 25°07'43" N e
Haikou-Chaijia village farmland zone 98°3325" E 98°32'57" E 093 L721=1737 10 w7 Walk
e . 25°07'35" N 25°07'17" N - .
k1 [X Floating meadows zone 1 08°33'02" E 08°3320" E 0.74 1726 ~1730 10 KIf5 Boating
_— . 25°07'30" N 25°0720" N N .
i 2 [X Floating meadows zone 2 08°33'14" E 08°33724" E 0.45 1710 ~1729 10 KA Boating
PR IERELR X 25°08'10" N 25°08'34" N e
Amphibious northern transect line 98°33139" E 98°3332" E 3100 1752~ 1974 3 ZAT Walk
- o 25°07'52" N 25°08'05" N ~ s
BB X Qinghai lake zone 08°34128" E 08°34"27" F 1.78 1815~1 881 10 1T Walk
=SSRy VNN " 4=
- E AR S 25°08'05" N 25°00221" N AT
Qinghai lake-Mayu valley 98°3326" E 98°34'57" E 2093 1651~2070 7 Walk/ Drive
=Y s N 4
T U - Y 25°07'51" N 25°07'11" N SATIFFE
Qinghai lake-Sakura valley 98°33'41" E 98°39'54" E 1569 1382~ 1878 7 Walk/ Drive
e - . N
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WGSBS R TR A 241 HPWBFHRY  Gitd LM

EEAF ARG REICATRZ a3 . B T A Hh
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EY) KRR, HFEFKXFR (Long 1963, 5K FH %%
2020).
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31 BrdtEE A ERE RSB RT
3.1.1 MEH 2018 & 2020 4EEFAME A
B, Hads 21 Fplsiy, wFE 1 Mok
N 1& B —— 21 (Lithobates catesbeianus =
Rana catesbeiana). 20 FHiziYRET 2 B
7 B 17 J@ . £ BOR Y B E b R
(Duttaphrynus melanostictus). #£ 78 [y (Hyla
annectans). HA5 Mkl (Rana chaochiacensis) .
PG EEE (Nidirana occidentalis). Afi FGiZ Wi

(3) G-Ffa% (Dgr): Dgp=1-

(Polypedates braueri) A1) 1|41 Ffi# (Fejervarya
kawamurai) 6 Fift (£ 2). T4 RAE bR
WOLW 7 MR AR, S 2B

(Tylototriton shanjing) (AFREGH ). AL i ik

(Bufo gargarizans) (IAFRIBIGIE, H1FX5, &
A, EIL MEIREE). HHEMEER (AFRMRG I
HFXG, EWSE). EHWE (BREE. &5
B NHEASEE) . FESEAREE (BFRRISIED . A
REZ W (RFRA . ZW. SORIAEE . 18
HASZE) AT i CAFR S, N dA5,
TS o
312 BWMAEYSY RPN E K LR
¥, CITES M 1 ¥k . =5 Rk

(Odorrana andersonii) iy [E B HESI Y41 (1
YR G et . A BEWEE (Rhacophorus
rhodopus) FIHA B AR AR EEEA R 8« E
FORY A S aE A EEED . BREETF RN
EREON G G S e ) I/ I ORE o QA G

( Megophrys feae) . 7% 4% iifi . ( Amolops
afghanus ) . H @il K & i ( Zhangixalus
smaragdinus) 175 4% it & B dE - ( Chiromantis
doriae) %% 9 Fh (3R 2).

K2 mHEEBHTILEEM E R R XYL R
Table2 Checklist of Amphibian in Beihai Wetland Nature Reserve, Tengchong County, Yunnan Province

A tss RPN oz, MAEL . BESSR AR
S X R . y v/
7€ Taxon Red Listof  Protection DAY Distributi Detec];mn Resources  Z5# iﬂlﬁ)&ﬂ%/ﬁ
China’s class Fauna on pattern number grade Ecotype References
Vertebrates (ind)
)2 H Caudata
— IFWEAl Salamandridae
1 £092PEH5 Tylototriton shanjing NT Il SW Sb 17 + TQ OB
e H Anuran
= fERl Megophryidae
2 FHIKJEHELE Megophrys feae NT SY S Sc 20 ++ TR ®
3 JRG M M. periosa NE SW Wa 12 ++ TR ®
4 b Ee s
1
Leptobrachium tengchongense NE SW sb 3 * R ©
5 JE A e
+
Leptobrachella tengchongensis NE SW sb ! TR ©
= iRl Bufonidae
6 iy Bufo gargarizans LC SY W Eg 21 ++ TQ 0/@le)
7 HHEMEER Duttaphrynus melanostictus LC SY (0] We >50 -+ TQ o/le)
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gk 2
it wran i B wees ag
ZJT Taxon Red Lisf of  Protection lzlfjiu Distributi Dnetmegtt)leorn Resources %! lfgijj i)’i
China’s class onpattern =4y grade  Ecotype
Vertebrates
JoJe B Anuran
VY FidEAl Hylidae
8 MEVHR I Hyla annectans LC ) wd >50 +++ Q OIIB
. iF} Ranidae
9 = Fg Sl Odorrana ander sonii VU C/S We 4 + R ®
10 W3¢ 4k Rana chaochiacensis’ LC SY 0 He >50 -+ TQ O@IB
11 JEPE 50 Nidirana occidentalis NE SW Sb >50 +++ Q ®
12 ki Amolops afghanus SY 0o Wa 1 + R ®
7N i FL Rhacophoridae
13 HEAR I Zhangixalus puerensis NE SW Sb 2 + A ®
14 A7 [Gi2 i Polypedates braueri LC SW Sb >50 +H+ A 0]
15 4hifaiE Zhangixalus burmanus NE 0 Wa 2 + A ©)
16 4B Rhacophorus rhodopus’ LC SY 0 Sb 12 ++ A ®
17 A& AW Z. smaragdinus NT SY SW Sb 1 + A ®
18 754kt Mk Chiromantis doriae LC SY S Wb 4 + A (@)
+ X EHEE Dicroglossidae
19 )11k FidE Fejervarya kawamurai LC SY w We >50 +++ TQ O/le)
20 =B FE Nanorana yunnanensis NE 0 Wa 3 + R ©)
N{ZFf Invasive species
21 Atk
Lithobates catesbeianus= NE >50 +++ Q [©O/®]
Rana catesbeiana

* REREE R REEESMOELT: VU, Sft: NT. Efa: LC. Kfa: NE. Kith. 4490: SY. =Ha, MERES A
s ECE A EEEG . FEAUFOME R S, 1L R R E. XREMG: O, R S. RIERERKX: C. RS
X, SW. RFEFVERIX: W REFMEILFAR. S8 W RER a 0l b Sal-B IR o ful-riEfdly, d -
LA e Bar-IRH: He. B SRME-REWTILX A (BB E): Bg RMXE (RIBHEMXAF) @RS E, §i6E S fEhE
By b, Bi-FEEAH ;o M-PIERGE . BUREZ: + Wi+ —f e R S TQ. MK TR REGRAA,
R, B A BRI, Q. #oKEL. Hickis: O SEiifd; @ Uiis; @ EBrHCE.

*: Endemic species in China. Red List of China’s Vertebrates: VU. Vulnerable; NT. Near threatened; LC. Least concern; NE. Not evaluated.
Protection class: SY. Sanyou animals, terrestrial wild animals protected by the state that are beneficial or have important economic or scientific
research value; II. Listed in the Directory of the People's Republic of China on Special State Protection of Wildlife, under the category II. Fauna:
O. Oriental species; S. Oriental species South China; C. Oriental species Central China; SW. Oriental species southwest China; W. Oriental
species and Palaearctic species. Distribution pattern code: W. Oriental pattern; a. tropic; b. tropic-south subtropics; c. tropic-middle subtropics; d.
tropic-northern subtropics; e. tropic-temperate zone; Hc. Himalaya-Hengduan mountains pattern (mainly in Hengduan mountains); Eg. Monsoon
region pattern (mainly in eastern humid region) including Wusuli and North Korea; S. South china pattern; b. tropic-south subtropics; c.
tropic-middle subtropics. Resources grade: + rare species; ++ general species; +++ abundant species. Ecological types: TQ. Terrestrial quiet water
type; TR. Terrestrial running water type; R. Running water type; A. Arboreal type; Q. Quiet water type. References: (D Field investigation; @

Questionnaire and interview; @) References.

313 AEFFA LS HRA, mTEMEK RN
T 5 Fh, FEWIERARAL 3 A, RIS 7 B, B 32 G-F IBEER
KA 2 b, B 4R (G 200 DR ARY A; TE G FRECH 2.842, F #5408 5.001,
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G-F 185N 0432, FIRE0E T G 1850 HFA
o SRR U7 BOR R A R S
13/17, BARPRRE &5 (i T saphm . R
FiRMRZ, ULERN AR ) 2 R, X
I F ABEa im0 JE A 2 R R, X R
G faEIk.
33 XRNTEFHFYIX R UM
331 XAER&Ah fEHEzHEXE L, =
T v ) T Y M SR T AR R SR R X P R L
O [X CFRERAH 2011) . JLHFUEHE 20 Fl 425 P4
WEshy (20, AR 2 B, D) 1R Rk kA
HAEIE IR . FRVESYT AR T R, ARG E R
WS IIFIEL 35%; PURGIX 8 Fli, 7 40%; 4£
X 24, 5 10%; HHAErgIX 1R, 5 5%,
B R PIHIS) [X R AL RS AL (X
RIABTE, X R AR S A Fh R 75 g [X ol
NE,

AR T 4 (R 2): KRR 9 R,
5 45%; FEFRER 9 B, b 45%; B EhHE-

BEWTII XA 1 Fh, & 5%; ZRUIXAL 1, 5
5% 43 A 7R DL AR PE TR RN R rp [ R o0 T 9 o
A%, FivERtiEgRE s, 55 5hk-
T L DX TR AR — e R &R

332 PHFYWX RAMEBMELE @i LA
JevE 5 R P AR 4 B K. ARl
Tl B SPIEIX ZAEMME (R 3D, K
AR S GREeoT Il E R H H R R
XD, ¥k (RETTILERS ARG XD, &
B /N L S SRR IX L HEESC AR RS X
BRI ARG RFR. Hf, 53K EHETT
 FE R E R XD AR /N B 9 AR
PRAF X S AL

4 THg
41 5 (R ScEic ke
GRXD 4P rmmishass 2 B 6 &

17 Fho HEYCAEILIE SRR 2 H 7 & 20 Fh
A1 FANSRNARFS, 5 GREY M, RiEE

#® 3 AuiiEin 5 A B P EhY X R AR

Table3 Comparison of average faunal resemblance value for amphibians between

Beihai Wetland and surrounding counties

X £ 7> Fauna it CPREMIX
N FHEMEL FAEME
e S5 County-level REAF R A Common  Average fauna
refecture-leve Oriental ~ Palacarctic Widespread  gpecies with  resemblance
species species species  Bejhai Wetland AFR
ot R sl B R g 5 AR RS XD
Tengchong (Gaoligong Mountain 19 0 1 8 0.400
National Natural Reserve)
PR G ERTT I R B AR XD
PRI Baoshan Baoshan (Gaoligong Mountain 19 0 2 8 0.390
National Natural Reserve)
Tl OGO . o | . 0.533
Longling(Xiaoheishan Nature Reserve) '
Tl R TR S UG VA M S N S
RMRBSBURH N oy coppmex e thrar i)
Dehong Dai and Jingpo Yingjiang (Tongbiguan Narure Reserve) 1 0 2 7 0444
Autonomous Prefecture glang £o12
TILERBER BRI WK CanBRTT I E R A AR XD
Nujiang Lisu Lushui (Gaoligong Mountain 17 0 2 10 0.513

Autonomous Prefecture ~ National Natural Reserve)

ot CGRZErnli R Y AR RY DO Rl GRETTLE R AR DO . BB AR AR X HEER F AR RS X BT A X
K GREETTLE R Y HR P DO TSI Z R B 2% (RmPIRIRITEY (B RIFSE 2008).

Amphibian checklists of Tengchong (Gaoligong Mountain National Natural Reserve), Baoshan (Gaoligong Mountain National Natural Reserve),
Longling (Xiaoheishan Nature Reserve), Yingjiang (Tongbiguan Narure Reserve), Lushui (Gaoligong Mountain National Natural Reserve)
referencing Amphibia and Reptilia of Yunnan (Yang et al. 2008).
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FIMAIBNY 1 Bl Nt st R (Odorrana
grahami), Hri4pmish o Aifridsg 5 M, A
FERE R (Yang et al. 2016a). 2L BEMTIE
AR e | T A st R A e DL TG N AR A B (3R
4). HEIT 2 B8 Bl (BENISE 2010, Zhang et

al. 2010, Doi 2014, Huang et al. 2016, Cheng
etal. 2018, Jiang et al. 2019, FH|% 2020,
EFHEE 2021) (£ 4). fEFEITHRIYIRH,
Hi FIZ A iE (Kuraishi et al. 2012). VPG 320
(Lyu et al. 20200 fErlEEHS (Yang et al.

R4 (R EFREERRFEELRME
Table4 Thecomparison of Plan checklist with thisinvestigation checklist

A XA This investigation

(HIKIY 43 Plan checklist

4, 5% Checklist

%% Remarks

HJEH Caudata

)2 H Caudata

gkl R} Salamandridae gl R} Salamandridae

ZLIEPEHR Tylototriton shanjing 21 JE MR Tylototriton shanjing
F R H Anura TR H Anura

FLEIERl Discoglossidae FEEL Megophryidae BT New revised
4ii b5 R4 Brachytarsophrys feae P I BB Megophrys feae
50K 1 8 Megophrys major SR f11 U M. periosa BB New revised
Vb 40l e Leptobrachium chapaense Ji P Ll FE 3 Leptobrachium tengchongense BrEIT New revised

JHE i 2 5% 05 Leptobrachella tengchongensis BriC % New recorded

Ik Bl Bufonidae kiRl Bufonidae

1E s Bufo andrewsi rhfkifsi% Bufo gargarizans

PEHEME IR B. melanostictus HE 444 Duttaphrynus melanostictus
Y UER} Hylidae MR Hylidae

£ RY i Hyla annectans PG R i Hyla annectans
1%} Ranidae A} Ranidae

7 i BRI Rana andersonii
Tt R¥E R grahami
FF it Ak R. chaochiaoensis

JHIE R pleuraden

7 M BRI Odorrana ander sonii

AF e Akl Rana chaochiaoensis

VE G Z28E Nidirana occidentalis

A R I Undiscovered

HiEIT New revised

# s53m i Amol ops afghanus Tk i Amolops afghanus
X EFl Dicroglossidae HHET New revised
U R limnocharis JII#4 Fli e Fejervarya kawamurai BHEIT New revised
XU A R, yunnanensis 7 F Bl Nanorana yunnanensis BHEIT New revised
Hi R} Rhacophoridae g F} Rhacophoridae
PERRYZ 4 1E Polypedates megacephalus i 72 ik Polypedates braueri BB New revised
FEERIZ W P, dugritei WHMIE Zhangixalus puerensis BT New revised

5T 144 Rhacophorus gongshanensis

4t ik Z. burmanus

HiEIT New revised

15 4% i B ik Chiromantis doriae it 3% New recorded

21 BRI Rhacophorus rhodopus Hric % New recorded

AR L Z. smaragdinus Hric %k New recorded
NAZFf Invasive species

i Lithobates catesbeianus=Rana catesbeiana i sk New recorded
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2016b) K FE Mk (Mahony et al. 2018, £/
HEEE 2020)1X 4 FlZ T 10 4F 5537 52 TR
THIEE (20200 BFFeda, R PO X R4k
R EFIPIFI R AT LT WA IR AL
PSR 45 R R, A Mz
VPR 5 o e I 7 4 S Rl — 2 B
b TR T b A S A 1 R R
AIRES A EZ R 1 IR YR R o A5
AR EE O A S, A SCHRE TR A
SEEHE, BRI T XYM S . ar
L 34t 2 YEC PR DT L Pk e, X 95 496 50 47 o 2
FIAnEEE T (WEEAREE 2013).

42 G-F 1B¥AFH3hY X RAELME TS
421 G-F## g ZEWzY (20
Bl HIRATshY (20 FiD (R 2021, FFK
) EWF SR 3. bR el st
7EL16 J& 20 i, G H5%EL 2.718, F 1544 4.795,
G-F 484 0.433, HM RS EE 28.57%, HFh
JBELA L 75.00% CiRESE 2021, 5 KE). F
BHUX LR Z A, G fEEU< I 8] 2 B
CEENIZE 1999). JLiE G sh ) G 1
¥ (2.842) F1 F 483 (5.001) 4y 5)ETIELT
VI G FRECR F 484, I H TR BI I ol
B (U7 FMEMERSE (13/17) 3
KT TRAT SN IR RAE, RIS 1) E 5k
BHECREE s A JE 20 e s . kUi, b
VY b P A 2047 ()R ) i ) 22 AR 3S v TR
T8

422 “FHEYX ZMALEESEN R i
T 5 E h CEETT L B R G E AR IR
X). K (mEITILERFEARESX) (F
HIESE 2004) ek BILE KR AR R IX (E
FEREE 2007)HIEE S FAR R X BT X (H
Z9REE 20160 AHEG, WAREEEEEUN, X TTREZ
JEHF IR RO~ 2 S AR AL 5 R 3 B A I AR
PIXEO A% KRR, MAEEVIRARNER . H
e, GRS R R /N B AR G AR IR XA
PR CREETT I E R R E SRR XD S AR,
=AM X T = 2o L e v g (F

HESE 2004, F RIS 2007, HZomSE
20160, AU SEFLE, o6t Pz
HUFE X ARARUR R o A S U5 A ) B 2 A P
Feit GROBIESE 2001), =M XA T H
RGBS e/ BILA G E RS
XFK CEEoT i B R % H AR R XD A
RIIX AT 2 AR, JbiER AL TR A
TR X rla), aTAA /N B . R T 1%
DX 35 P APG B P P AT A 5 P e R 4 A DG
YEH .
4.3 HPRNRFh Ak

iR A O A A, DI i -
SeFERHIX” R “RRIBIX” N, 1 HiM
BB AR 14 R ], AR EN
110 AT 572 Ko Jbig3E b A e 10 40 A Y5l 2
I ER G 17 T ) S S R o 2000 A4
BENAR PP E K2 (Invasive Species Specialist
Group, ISSG) FINHHFE 100 FBtENRANE
fhz — (Lowe etal. 2000), E#A%E (2020)
(RIS, 5 I i R) S v Y R X B
R Hh, FAR I AR THARIA K 90% L |,
Bz A . RGN TG A
RGBT E RN I8 . A5 L2 PiNig)
YitaLL, BAEZITHSES ISR, Flansb R
B HESRIEEE S ALK, S e
e G A PR D N A Bl e 4, L. ARl
Xof T A Hby £ ) B 25 K () R TR A, K DA
R BRI AE S RAEFE (ZFREE 2004).,

BV REAR S, AR A I
FREEM IR ARG . A A RARALIEIR H  AA — A
UEFRGEK Y, JEAEANEKIERM, 4N
AKIERE R 2 AR . B AR WS oL,
PG Hb R BURE F A SE A AR At (R R
2003, ZFRLEE 2004). TEASEGIARM B, Xt
2 e B B R LUK R . R FEAFF AN
SFHHATIE S TE B X H A L5 A B A ek
VA T B AT N . B ST AL AR
ke R, AT KERNEZHEBRANRTE
Fo MR GELLUR 70 : (1) 40540
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R IR (2) RS2 B B A Al Ek AR
BERPRIL s (3) ZRikExt AL E A o 2 B
EERG BB RAME ST R W
(Roy et al. 2017),
4.4 BSIFHWIYI A R

ARV AL 2008 45 (LRI PAR
5% CH T 2008) 2 Ja i — IR PR E)
VIR R IR, Sehbif A 14 B o s W T
PSR R AR T AR EE S (R
B 2016b). XTI FER LT LA
441 WBWMXBEES HPISPAHLE
gE R, ARSI 5 R 1 X 4
Pl B — @ AR, PR K4 E 18N, H
FEARIE NAR 0 R 2 57 W R G SR e b B
#J (Urban 2015). X} bR PR ESR ) R4
MFE7R, T X F 2 v & T b
P ER AR 58 X3, AR SRS X I ) AT S A ol
B, W XS N E S 8
DR 25 1 AU ) B 5 O E LR T T, AR bR
o . NRPFN . V5%, S8 AM2k B (ultraviolet-B
UV-B) 5@t 7 b G P 200 SR a8 ik
DL S 25 B 1] ) B [ /E - (Whhitfield et al.
2016). o, A2 Hh A AR AL e 1 R
Tk BVGEBRE R, K TR YR L,
WD B R IX e AR Ak B3 AT e ® (VL P AR
2016). 75 LA EEHE 2R ah b, RIx B Zh4) S5
IREEAR FAE FH 020 56 SE s MR, vk
— BT R HE AR AL B4 4848 (Antonelli et
al. 2018).
442 MMEBARPROEERE B
VIR S O AMRY X R 7E AL Hh R
WSS, 7RE T R EEHEE AT, I
I REZ MESS ), B8 T bR AR RS
Wi, HETARAR. 2%k, WkZ
PR SRR, B RYIX N R MR
i, fEEl SRR, WeRIERE S (RS
2017),
443 RELMBRAOAARSE HTE
T H R MG S 42 (0 26 A7 23 B 5 2 b R R AR i

(i) o P8 S, DRI UHE S2 3 N 20 3 ) R R ()
ik 2017, #X%0E 2019). Hk, &5 ik
R EEEES), TRy Ef, 2R uE
TR P AR S (1 0 BE2E R, R A RO T
P X ARS S5HEI (LEZESE 2008).,

gt B A e g R AR X
PR TAEN REET A AR A 5 75 B Ah i £
[ Bl o TR T A7 B 44 o e N BOR N [1)
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