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Characteristics of composition and species diversity of the amphibian community

in Ganjiangyuan area of Jiangxi Province

LAI Shuifa'*, YU Zhengliang’, CHEN Shangquan®, LIU Hong’, ZENG Zhigao™ "

| Bureau of Agriculture and Rural Affairs of Ruijin City, Ruijin 342500, China

2 Key Laboratory of Animal Ecology and Conservation Biology , Institute of Zoology, Chinese Academy of Sciences , Beijing 100101, China
3 Jiangxi Ganjiangyuan National Nature Reserve, Ganzhou 342714, China

Abstract: Ganjiang River originates from the western foot on the southern range of the Wuyi Mountains in China. The
unique geographical environment and climatic characteristics formed a rich diversity of amphibian species for Ganjiangyuan
area of Jiangxi Province in China. However, the investigations on the composition and species diversity of amphibian
community in this area are very scarce at present. This is not conducive for the conservation of amphibian species diversity
in the source area of Ganjiang River. In this study, we investigated the resource status of amphibian and its characteristics of
community composition and species diversity using the line transect method in the Ganjiangyuan area of Jiangxi Province

from April to September 2016. Subsequently, we compared their differences among three habitats of mountain forest area,
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hilly forest and farmland area, and basin farmland area. The three habitats were 8—30 km apart from each other, and 10
sample lines with a length of 200—300 m and a spacing distance of more than 500 m were respectively arranged on each
habitat. The results of our investigations showed that the Ganjiangyuan area had 23 amphibian species belonging to 8
families with Fejervarya multisiriata and Microhyla fissipes as the dominant species. Meanwhile, we added 3 new amphibian
species recorded in the Ganjiangyuan area, including Occidozyga lima, Rana hanluica and Quasipaa jiulongensis. There
were significant seasonal and habitat differences in the composition and species diversity of the amphibian community in the
Ganjiangyuan area. Seasonal reproduction of amphibian was the major factor causing the seasonal difference, while factors
such as land use types, habitat features, spatial distance, and species habits led to the habitat difference. Therefore, the
species richness and diversity index in spring and summer were higher than those of autumn; the amphibian species richness
and diversity index were the highest in the mountain forest area, followed by the basin farmland area, and the lowest in the
hilly forest and farmland area. The mountain forest area should be the priority area for the conservation of amphibian
diversity in the Ganjiangyuan area. Hoplobatrachus chinensis, a national second-class protected animal species of China, was
distributed in all of the three habitats, with more individuals in the basin farmland area and the mountain forest area, but
the endangered species was exposed to a bigger threat in the basin farmland area. Therefore, it was suggested to strengthen

the conservation of H. chinensis and its habitat in the basin farmland area.
Key Words: Ganjiangyuan; habitat; amphibian; community composition; species diversity ; Hoplobatrachus chinensis
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Table 1 Starting point coordinates of line transects in the study area

FELL AeIX PRIX ARIX
Line transect Agricultural area Agricultural and forestry area Forestry area
1 25 °56'14"N, 116 °02'00"E 25°49'17"N, 116 °01'58"E 26 °02'33"N,116 °19'43"E
2 25 °56'21"N, 116 °02'19"E 25°49'11"N, 116 °02'25"E 26 °02'21"N,116 °19'34"E
3 25 °56'30"N, 116 °02'33"E 25 °49'18"N, 116 °02'48"E 26 °01'46"N, 116 °19"24"E
4 25 °56'41"N, 116 °02'15"E 25°49'19"N, 116 °03'28"E 26 °01'26"N,116 °19'54"E
5 25 °56'30"N, 116 °01'57"E 25 °49'44"N 116 °03'54"E 26 °01'47"N, 116 °20"27"E
6 25 °56'46"N, 116 °02'41"E 25°50'27"N, 116 °04'19"E 26 °01'20"N, 116 °21'05"E
7 25 °56'50"N, 116 °03'02"E 25 °50'50"N, 116 °04'32"E 26 °01'11"N, 116 °21'06"E
8 25 °57'02"N, 116 °02'32"E 25 °51'04"N, 116 °04'32"E 26 °01'22"N, 116 °20'36"E
9 25 °56'36"N, 116 °02'57"E 25 °51'34"N, 116 °04'48"E 26 °01'34"N,116 °20'11"E
10 25 °56'06"N, 116 °03'03"E 25 °51'49"N, 116 °04'59"E 26 °02'35"N,116 °19'55"E
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%2 (AFEFEMME ( Rana hanluica ) FIRR KLU ( Limnonectes fujianensis) .5 TAERK SR A PL( 3 2) ., FEFEM
e 0, IR PR DXV AR A G v PR L UL

TEAR DX AKX FARIX 3 M St b SC s B A PR 430100 10 .8 (21 i % 2H A7 70 WG 5L b 7] 22 S
(x’=1333.85, df=44, P<0.001;3% 2) . ARIX 5370 PR S Rl S B 4 22 ) LR 34 Ay e Bl e | o 80 A e |
ZINSICERE A0 e RV e, AR Sy S EE e A Rt BERRVZ W ( Polypedates megacephalus) (4w i A FE S0 1R H
FHUE ( Megophrys boettgeri) TEFGmE  FEFEMEE  [FRE AKEE ( Sylvirana latouchii) FREEME KER R (0. graminea) |
LS AR ME BRI ( Quasipaa spinosa) JUIETRIEE ( Q. jiulongensis) KLz Witk (M. butleri ) F1/)N% B i ek
12 A RAEARIX A 3 A1 o A DCRIARAR XA DA 449 S a8 il de A SCAR B | IO Ay SR WS R FT v e (H
DX AR FR A AT PEBERE e R AR Mg | rh AW ER RN R 5 VR ( Occidozyga lima ) AXAEAR XA 4347, AR X FIBK
DXL R (8 Fi) o LA 34.78% ,3 DX HYEAFN (7 F) o5 L HA 30.43% (K 2) .

B ZAEPEFR BRI MRIX AR X 22 0] MR IX 55 AR X 22 [] 1 T 478 0 40 o v 2 ok 2 S I b Bl A IX S5 R AR IXC
ZIANAR 2S5 R 2 s AR RS 22 LU R (R 3)

®3 2016 FTABTEREARMES B AENMEZN B S
Table 3 f diversity of amphibian communities between different habitat types in Ganjiangyuan area of Jiangxi in 2016

X AKX MR DX-HRIX

. X 4%
B.?Hﬁ Agricultural area-agricultural Agricultural and forestry area- X ZE,:
Bindex . Forestry area-agricultural area
and forestry area forestry area
Bc 2.0 6.5 7.5
Bs 0.778 0.552 0.516

B¢ : Cody FeH Cody index ;B : Sgrensen 84U Sgrensen index

32 HWEEhY R 2 R

MEEAS 2016 4FRF BRI 3 A0 15 1 22 1] 6% 0 G 50 49 00 7o 22 REPE A A 10 35 25 53 (P<0.01)  ARIX
AR X AT HEAARIX 25 B o ) W b = T B SRR -5 S [ W o 22 e, AR I LA DX A 2 35 5 e A R = e
(£ 4), 1EFT MR XA A DR 2 T ARl 4= 5 B2 (P<0.01) (B RHE] 5 & [ P A 2 B A 3 26
L[] ) 25 52 A8 25 (P>0.05) 5 75 25  ARIXFIA XA U AARIX I 255 B v ) 0 b = B2 K1) 5 s [ 40 ol
ZHENE(P<0.01) s fERK TS  ARIX b = 6 1 R E) -5 Jas R M 2 R de g, AR XU AR IX A e R (P <
0.01;%4),

F4 2016 FIRKTREREABANYIHSHEENBIHES

Table 4 Differences in amphibian species diversity among three habitat types in Ganjiangyuan area of Jiangxi in 2016

\ ST Kix At Hix pE
A [] Time . . Agricultural and Analysis of variance
Diversity index Agricultural area ) Forestry area

forestry area Fy P
B R 4.70+0.42ab 3.50+0.45b 5.80+0.47a 6.592 0.005
Spring Dy 0.69+0.18 0.21+0.11 0.62+0.16 2.951 0.069
D, 1.51+0.09 1.16x0.16 1.48+0.10 2.605 0.092
RS R 5.50+0.50a 3.00+0.37b 5.30+0.47a 9.544 0.001
Summer Dy 0.97+0.19a 0.07+0.07b 0.49+0.25ab 6.148 0.006
D, 1.65+0.12a 1.02+0.15b 1.34+0.09ab 6.939 0.004
R R 2.90+0.23ab 1.70+0.21b 4.30+0.65a 9.707 0.001
Autumn Dy 0.07+0.07b 0.00+0.00b 0.73+0.24a 7.905 0.002
D 1.03+0.08a 0.46+0.13b 1.16+0.13a 10.344 <0.001
SAE R 6.50+0.43b 4.10+0.41c 8.40+0.56a 20.965 <0.001
Whole year Dy 1.39+0.23a 0.28+0.11b 1.47+0.21a 12.152 <0.001
D, 1.85+0.07a 1.36+0.11b 1.86+0.09a 9.853 0.001

R YFhE & Species richness; Dy : F $8%0 F index; D¢ : G 3640 G index ; £ FP ZREMEFE BUA /R A SHEL (n=10) BIEYI(E AR HEDR s #8 3
SR 2Z ] ) AT Bl ) A M e, W) — A7 b R IR ING AR SR 2R A B3 51T 25 57 (P<0.05)
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X PRSI RE TS HEAT 2 R A, R VR X AE R H A A B @ R 8 B (F, ,, = 11.01, P<
0.001) FHEPFP ZHEHME(F, ,,=9.00,P=0.001) 5J& RIY) R ZHEM: (F, ,, =10.793, P<0.001) ; BRIX (1) 4 Fil
FEEIE(F,,,=6.74,P=0.004) KR PFZREVE(F, ,, = 6.42,P=0.005) 275 B Z 0 5, LR Y R 2 FE
PR BN ERANDE (F,,,=2.10,P=0.142) ; AKX P Fh=F 5 B KRR S @ MR 2 HEbE | B 2R
B AR ZE NS ] 1 2 RN B (R F, ,,=2.02,P=0.152;D;: F, ,,=0.310,P=0.736;D,: F, ,, = 2.179, P =
0.133) ,

4 itig

AR SCHET R G W B R 7R TV S LR Xk o A 23 P sl ; Forbopn g i s 3 3 W
FEORAP XA DX 31 Y IR T B e | N DX PN AR DX 3 A 1) 58 i AR R LR B (3R 2) o 2013 4RI ER G R A B 4
B0 T BT AR X A 28 s B H R AY H A MK (Rana japonica ) 5 HLE MRt ( Rana
zhenhaiensis ) V. J& T [7]— ¥ Ff | AELVG AR 2 H AR R 2H ( Rana japonica group ) FHAY—Fh' 1 FEABISE A H A
Xk WA i # B H L E P A E H (Urodela) B9 H [E K7 (Andrias davidianus ) | 5 BENE W ( Pachytriton
brevipes ) 5 75 J5 W Wi ( Cynops orientalis ) F1JC & H 9 JCBE W & ( Hyla immaculata ) | 4 26 ) #8 8 ( Pelophylax
plancyi) KT ( Bamburana versabilis) S HEHEAREESL 7 B 75248 M A2 B UIR T, IO BTLIR IX B0
oA A E K 1 Gl R B AR S v [ R AT s i — IR A i, BV ANt 456 BV LIRS X RS
O ATAT, BT IR XS EAG FE AR AT 1 25 LR X (19 ) B2 ))& 2 38 Ll v R 4% Ik i BT I AR 4 X (24
i) A LIRS X (25 F) BE AR5 I Sl P BE R, SEEE AR LR e | Q7 PR ek R B A e A R DA X
S XS 43 A g 1O

P i ek A2 T 1 R 43 18 T AV 3 0 PR 34 22— AT 5 DX S R G 5 4 4 A A Ay 95 i e R 8 S
B BT AR TR D DX N A3 A (RS AR ) BRI (4 PR BUE T 8 FIAS B 19% (R BRAR X AR
TERKIRAN A () X [RIRERE LB 5 A, FREUIEAR FR B RS , R 22 40 A FE K R 38 3 K 45>, 3y
WRAFHN , AT AR 270 I ) e 9 4% FH IXCBE D3 57 22 1) e S0l AR, (E I A FH R s i P 4 245 M N S il i 45 2 fi
i PR A R B B R R MR ARG e AP PR TS e S N 3R R B I sl 32 Y
PRI 02024 g et R e R 300 A ) it X, S S SR IX PN A W S e 245 10 8 52 S TR A4 24 i K i AE T A 1
WESEAEAE AT UL i s VL I DX sl DX 50 e R ARG 50 1 ) DR AP, ok T3 A [ 5 T 0 e fR 4 B A W 3 )
Heidh, BT, TE FEEIE A % B R AR FH DX AR ek AR S A A 2l 20 ) I — A T A 1 pR S e
R

TR DI T G 2 ) R Vi 2E I A W) (B A Jmy B AP AE 22 5 . Bl 2 1 P B R 3 it 22 5 1) R BE R &R
BAFEHBIX 1 28 Fh G 3 1) 5 B A 2 R B2 B, A DO b (10.7% ) 19 SRR B S BB AR
ICSR B 23 MRS, KER TR (95.7% ) E¥AEF B =50, Bt e s B FHE 2 & FE
Fk 3 AR FN 3 BT 4 Fp 2 Fh 13 Bl 3 FpAD 1L RS ShWTE B AR LRI K AR A PR 2 Y
R, BRI AE 2 E0PIt sl ) B A 2 B L AR = I 3 B 22 () A8k ae (3R 2) o (HA LET A Sl 0 90 o 1) 25
FE AT AR T B A 10 53 B Y A TR AL T BB A S o AS T SR 1 1 S B A TE R Ml 2 RN AE 9 H
T3] (4 3 FE TR (0 BRI AR AR T FE R (10 A 8 H)HiJE > . ik, M4EE BT WL Fsh 9 694
= 6T B N 2R SR LUK TR Y R, R e RN SO ek R B 5 X SR AE AR AR ZR L3, BN IHERR
3—4 AR ER > BB (4 AR A) BRANE A 2 DR B R B i AT A R E 9 A T L E
PR )R 2t 5 SH 3 1) e T R AR S AR = A G, X s RIS A 5 T R B

VLR DX I ) WG SR v L ISR ) e 2 REME TR 25 () A% Jmy B AP AR W 25 57 o 76 3 RN AW B i rp 22
SEPEST A BRI T o 04 L IR =, AR D55 R DX 22 T] 98 T G 0 i 2E JSRE AL 22 L B AT T S AR DX 22 TR A AF R
JETR o 3k A7 b R 1 B B RVRRAE 25 A AR KOG R PV IS BB R 0 55, HEV 1] ) 2
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XS5y Z S R B I 2 AR PE A AR X ARAR X Z 1] (8 km) 2 BT EARIX A FEES (30 km 1 28 km)
AR 2 AR R A AR N AR A B RE 5, L XTI PO — B A0 e | ik SR A X5 ARk X
Z I I S ARV LS e T — B, (AR XY o B PR AR SO ) TR X 2t PR35, L IX A TR
F1% B <5z T DX BT 20 B, ABCRARIX 5 4% X 2 1) (8 PV sl 0 1 10 B0 o A0bK DX o i B R AR B 1) G 5 M 4
s AR EEAR DX 4R AR A PRI | SRRk 28 B A Fe B R T K Sl ) AN i 4, T RE S LA bR DX I 00 28] By AT 28 S
BT L HIARIX A DRI X 2 1] S 14 245 [V B | B R )98 44 1 25 B B A — e 14 = 00 5 R i R e, D)
ol 44 DX 2 T A W 8 AN [5) F) RA Sh  AEE s AL, —E R) F E502 0F AR  EL Ja 8) 22 S PE2 e) 2 F R 23
[DRS Jmy LS B0 3 S B st 2 1] (Y e 28 SR 2 St 2 2 s W A 6 T M5, T AR R TR Y, R
B i K85 A K SR B BB PR o Y ST R A L TR 0 T S R AR K T
sl P ep O A S PR R A S BOR I AE AR X DL B AT AR WE IR RN AR IR e (Y 43 A1 . IR JF AU e
i | S AR R SR AR A RSk e BRI e RS R 7 W AR DA A, IR A AR 1 ST
290 5 A W RBAEHER 330 m LA i L0 X R I RSSO, hAh 5 Bl I AR X 43 A 11
K BRI AR S DR R A /N IIBRE A e R 2 A LT LU XA K T KR KD K | LR A AR I B
SRS T DA AR 54 A 2 P, BT IAE AR DX T R AT A3 A0 1, H R4S SR AN T+ SRR A B
BRI TIAT I, AR AR S G T DX, Fr 32 B9 36 3l PR320 N2 S8, FE I8 A PRSI Y 3
U A A 2 U BRAEIZIX I, n] UL, - 3t R 220 R MR A |2 [l S A T M R+
Y5 R R IR 3 1 AR DX AR FIA DX AT Sl e 28 A W A [R], A bt 30 T 3 K Z [ P b 2
FEVEAAAE B35 225 o AH LB DRI DX, AT S8 b 7 17 1L st bk X B AT 5 oo 1) AV 8l 0 00 o = B S 2
M RN TR L DX HA v A Sl 4 2 B 1 DX e A S R W A P B i o e
AT DX, FRPR X AT LA FH DX s P R 2 R ) TR L bR DX 2 4 T D DX 3 PP A 3l 2 e £
Al v HES

B AWTFE W T TP T IR XA AT 23 BRI S, BT o0 A 08 5 B e R o S O R,
LR DA PTG S0 1) B R 7 LSRR o 22 R A LL AR X | B PR DX RN G AR DX 2 [RIAF A 1 35 28 5, = IX
A AT RN A 7 R LIRS A R s B 2 RV g, T e B AR DX A B i, R 2T A,
HBAFAE 25 ()RR Sl A 1 T 1 SR T A IR R L ) i il 1 3k = IX PG S e v 21 L S i 2R PE Y 2
ERS

Bl WFSE ARG B VLPE LR E 9 A AR PR AP XA B iy 48 1T B0 & BURF M PRI £ BUR I R ) SCHRE R D
PRBC A B RO RAAR 280 SEBEIT XK R RSB ST K S5 N BUERT SR & TAE 4R T
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