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Study on the Tolerance to Salinity of Tadpole of Rana catesbeiana Shaw at Two Growth Stages
LIANG Jia-hao,XIAN Xue-mei
Abstract
velopment of tadpoles.The tolerance to salinity of tadpoles of Rana catesbeiana Shaw at two growth stages was studied by using a single-factor

(College of Resources and Environment, Aba Teachers University , Wenchuan, Sichuan 623002 )
Under the conditions of artificial culture,salinity was often used as one of the environmental factors that affected the growth and de-

static acute toxicity test under the laboratory environment with an average temperature of (23.1+2.0) °C.The results showed that under the ex-
perimental conditions,24,48,72 and 96 h LCj, of R.catesbeiana tadpoles at the 25 stage and 5-toed differentiation stage were 6.41,5.44,5.50,
5.37 and 12.56,10.48,7.67,4.09 g/L respectively,SC value was 1.18 and 2.19 g/L respectively. Under the same conditions, the tolerance to
salinity of R.catesbeiana tadpole at 5-toed differentiation stage was stronger than that of bullfrog tadpole at the 25 stage.lt was suggested that in
the process of artificial breeding, R.catesbeiana tadpoles at 25-stage and 5-toed differentiation stage should be fed in separate ponds,and the

safe salinity of their long-term survival should be controlled below 1.3 g/L.
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Table 1 The poisoning symptoms of small tadpole of R.catesbeiana at various salinity

] HJE Salinity // g/ L.
Time //h 0( 254 Blank) 4.0 5.0 6.0 7.0 8.0
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48 TS FERKI K iFsh st R ITE —
72 THH (E2ILYN EEWSE TR WEEEE TR — —
9 Bt B WS L HH AN £ — —
" FoR IR MA LR T
Note: “—" indicated all test individuals died
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Note :a,b.Small tadpole of R.catesbeiana had greyish skin;c.Small tadpole of R.catesbeiana occurred tail damage ;d.Small tadpole of R.catesbeiana oc-

curred head damage ;e.Large tadpole of R.catesbeiana occurred skin shrinkage ;f.Large tadpole of R.catesbeiana occurred tail defect;g.Large tadpole
of R.catesbeiana was gnawed
1 KRR SE T 155
Fig.1 Death of large and small tadpoles of R.catesbeiana
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Table 2 The poisoning symptoms of large tadpole of R.catesbeiana at various salinity
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Table 3 Mortality rate,lethal value and safe concentrations of small tadpoles of R.catesbeiana at various salinity

24 h 48 h 72 h 96 h
i
Salinity BET R BT BT R BT BT R e BETHK BT
/L )2 Yo & % Fe % F %o
0(Z519) 0 0 0 0 0 0 0 0
4.0 1 6.7 0 6.7 0 6.7 0 6.7
5.0 0 0 0 0 3 20.0 0 20.0
6.0 3 20.0 7 66.7 2 80.0 3 100
7.0 14 93.0 1 100
8.0 15 100
LC,//¢/L 5.50 3.99 4.66 4.75
LCy, //¢/L 6.41 5.44 5.50 5.37
LCyy//&/L 8.00 7.00 6.33 6.00
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Table 4 Mortality,lethal value and safe concentrations of large tadpoles of R.catesbeiana at various salinity

24 h 48 h 72 h 96 h
i
Salinity SET AL FETR BETHL FET % FET AL T H SET L FETHR
&L == % == % = % == %
0(=5H) 0 0 0 0 0 0 0 0
2.0 0 0 1 6.7 1 13.3 3 333
3.0 0 0 2 13.3 2 26.7 4 53.3
4.0 2 13.3 2 26.7 2 40.0 3 60.0
5.0 0 0 1 6.7 7 53.3 3 73.3
6.0 1 6.7 2 20.0 2 333 5 66.7
7.0 2 13.3 2 26.7 3 46.7 4 73.3
8.0 2 13.3 2 26.7 4 53.3 4 80.0
LC,//&/L 4.98 3.01 2.67 2.16
LCy /&/L 12.56 10.48 7.67 4.09
LCy //&/L. 20.16 17.94 12.67 10.34
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(9.913+1.354) .(10.686+1.075) . (12.663+0.408 ) F1(9.380+
0.589) g/L™ /Kt £ BE T 24 LU T, 24 ik i
PR BE (7 52 B 1 AR 55 , 1% 4 B0/ N2 e RIS} TR 4
U BRI ERFE 96 h LCy 435k 5.37 F14.09 g/L. B4R
[ e AR o B (T 2 1 2 S R B, VS e 1 2
AAHR 1.9 g/L a2 4 H 75 AR P bt g
L% A AR RILE 2.0 @/L LR, HOR 48 9 o [ e )
Y224 R 1.93 o/L™ | ZHFSESs J 0%, oA iRl i £
BEFZ A BN 2.19 ¢/ L, 5 [ bRik TR 64 dek Rl O BIF 5T 45
SRAIE , A dek R ST Rt A b . 25 IR0/ IN A e R
EREEZE BN 1.18 o/ L, AT BRI R HAR IR RN, 11 2
BB R Gk B AR TE e, Fouk B T2 A 0SS , Sk
HAZAERAE . R, Sl kR EE S 1.5 o/L i3
AR A 7, HEAE A T 3R R 8 25 W94 ik
SRS b A A A RS SR 3 , — 3 KA AT A A
EREEERILE 1.3 g/L DU o %R0t AR ) A e 1 1 2 e s
(R BTS2 HEHEA T T HBERSE 498 T AN ) A K B B 1 4 e
HRVISE 2 PO VR BE LA % 2 4, Sy N T 3R 08 A ek o PR A
A AR T B

CESa

[1] BY, FHOE L5 dRimioR [ M st AR E AR f:, 2000.

(2] EFm A A ey (AR5 e 25 FAE L) ] FRIE AR,
2013(5) :205.

[3] TS, Sk, BN A e TR THR ) ] PR, 1998,
27(3) :23.

[4] ZFE, JBEA, RS, S5 A Ry IR T 2 (A S HA oo hr [T ).
ik Tl 2018,39(7) : 157-161.

[5] ZERIAp: ekl K A bl VE PR A O B9 [ D
AR EMAL AR, 2007

[6] B, b2, B, 5 A AT IHISL I CAFFT [ ] BB RSt
(BRI R) ,2006,25(1) :42-44.

(7] i, Z50HSs ok 05z, M [a]— AR 4 il S IR () £ P L
[ ZhrEr5T,2005,26( 1) :89-95.

(8] FEWES A TR ELE [ T ] A HHRoR ,2019(11) :31-32.

(9] 7033, W = A N T AL 1] A5 25,2017 10) - 177.

[10] 7R, BaEIH, & i m Ui g N 28] Bl Jr £, 2016
(10) :12.

[11] Zattt s sl — T V] b E & g il 2015, 11(9) -
35.

[ 12] Wle A RETBRL T ] RATHHOR ,2015(4) :29-30

[13] Zte. Aot i) B R T ] R 2, 2015(4) - 53.

[ 14] BRI FTKAAHESEROR [T ] AR, 2012(2) :28-29.

[15] VHRERAEM N TEIESFRIEROR T ] AR50, 1994(3) 40—

41.
[16] Fli, Ak AT ZE AR R BE [T ] S B, 1993,25
(2):83-84.

[17] B0 B SO0y NFRIE PR S 7T [ ] PEIL e 4R (5
SRRIEERR) ,1994,30(4) :51-52.

[18] PR, THPReT, A, S5 TR R - R A T RS2
L] RRE,2015(2) :55-56,59.

[19] F~Fer, Zose XIEET5, S R e A a2 ) 1. 5h
vt 0018,53(2) :191-197.

[20] 373, FHR, AR AR S R E MR A=A B IR S
Rnz[ T].P9)15H#,2005,24(3) :355-358.

[21] Fa7, FWY=, PN A MR R bbb () FR S | ki
TR NS EREEL) ] 22 ,2005,40(2) :23-27.

[22] T2 S g A ia e aamism it R 2
FEERISEIA[ D )T ] BE5E A2, 2019.

(23] BEER, DG B AR PR b R B AR R PO 2 R 3T [T .
JKFE,1998,19(5) :26-28.

[24] Myl BB A bk, 5. i E iRkt SR B s 7L ] 7K
ik, 2004,25(2) :36-38.

[25] WElL, AR, 2250k, S5 FR AR e ER A pHL (T2 [ T ).
Hegegu 2004,23(2) 137-40.

[26] WElZ, ABPRAR, 5ok, S5 2 W A FE AR R 2R s ek
BRI ) ] ARl AR, 2004,32( 1) :39-42.

[27]) BE(2, PR, TR B AR AR 2 [ ) ] 354k
LRz ,2003,32(2) :4-6,13.

[28] Z==AH, =/ INF, dopatie MRidsdphishu 308 R OS2 e [V ] 2
T T B 2011(3) ;146-148.

[29] WE(2, B, 25K, . FE AR Asibbisb e pH R EERTRRIE O
TERAPEL I ] 07 FAEARFAR, 2004, 15(8) 1 1411-1415.

[30] FLiFS, T2 8 kA, S A E R bR AR [ ] L ikl R
$£,2000(4) :23-24,33.

[31] AR, Z220  AHROR, S5 e MR SR R RO A2 P e SR
PR ARASROREMA J ] A, 2018,37(11) :3351-3356.[ 32] S
A RS BB TN/ EREEAD pH B2 ERFoT L) ] KR
=2 2015,34(8) :502-505.

[33] 148N, S 4 , SR8, 25 SR N S B AR AU <2 1 [ 0 .35
Jedall Rl ,2012,51(7) - 1423-1425.

[34] THEE, MRSEHe, BXiEvE, 55 RIAZYNE @ 2h a5 8 R (i A2 R 5%
[J1.79)112#4),2014,33(3) :430-433.

(T#%97TR)



49 K 14 1

REF T RMARE DS RAARBEE 54T 97

—_
o~ o ) =
T T

#R4% Individuals Il £k
#A Individuals Il #&

O
T

[3%)

8o

#R4% Individuals /| Bk

=)

12 4 1401 4
120
= 10
g 80
| S 60
I 40
I I ~ 20

i it Iy v o i

#4R Age-class
120

100

#

—_
(=N
[=]

Ak Individuals Il 4

%% Individuals Il #&

I v v
#2R Age-class

4 C
P,
I I I

v v
#2% Age-class

ML Individuals /| #&

R Age-class
T ca PREREE b B DU, o i, I ARIEAE , e BEFLA LA HIA

SR Age-class

d 2000 ¢ 90r ¢
80 60
s 120
60
40 30
0 0 . . 0 .
1 11 I v I I il v 1 Il il v \

#ER Age-class

Note : a. Eucalyptus exserta , b. Podocarpus macrophyllus , c. Endospermum chinense , d. Machilus kwangtungensis , e. Acronychia oligophlebia , f. Archidendron

clypearia

B3 MENRASKMMEBFENER SN
Fig.3 Age-structure of the Fengshui Woods of Buling

% 3k

1] KGR A EERROKMERTL ] A0l 25 ,2002(3) :239-243.

2] TARAEYIIRRT.) AR M] AU Rl R, 1976.

3] SMiFgs PERE g M. A aT Rl R, 1980.

4] Rk BRGSO EST—— XRS5 A EEREE, 2005
(11) :30-31.

(57 Wi, 255520, 52/ DRk, S5 891 LR ORI A s iR T

[J] s i 1999,19(4) :312-317.

[6] Bz, XM, Mk B 45 A RS B AR - MR X KRB B AR IE
SFTLI ) S a iE A1, 2009,17(2) :137-145.

(7] ZMO5, TEHAE, T, 5. MG Rl e T LI 1T

AR ,2012,28(2) :1-8.

—

¥,2013,33(3) :307-313,332.
(9] 24T  BRAT iR, F0F, 55 2R = ARUKAE R AT M A A 5 A o
SRR OB ] R R SEMRETR, 2008,3(2) :42-48.
[10] YIP J K L,NGAR Y N,YIP J Y,et al.Venturing fung shui woods[ M ].
Hong Kong: Power Digital Printing Co.Ltd. ,2004.
(1] FHES RIER, Sl T INROKAR MR AR R R A
2013.
[12] RAUNKIAER C.The life forms of plants and statistical plant geography
[ M ].Oxford : Clarendon Press,1934:1-623.
[13} RAUNKIAER C. The life—form of plant and statistical plant geography
[M].Oxford: Clarendon Press,1934.:1-623.
[14] SHANNON C E,WEINER W.The mathematical theory of communication
[ M].Urbana: University of Illinois Press,1949.125.
[15] PIELOU E C.An introduction to mathematical ecology[ M |.New York : Wi-

ley Interscience,1969:125-127.

[16] RAUNKIAER C.Recherches statistiques sur les formations vegetales| M ].
Det Kgl Danske Vidensk :Selsk Biol Medd,1918:3-80.

[ 17] difrte, SARIE , o 52 5t B s R A B AL 4T [ T ] A 1R,
1952,1(1) :18-49.

[18] WU Z Y.The areal-types of Chinese genera of seed plants[J].Acta Bot
Yunnan, 1991,4(S4) ; 1-139.

[19] ?ﬁ//]\(f@?),if H LU AR 0T LARh 2 PR T ] 23R,
1983(1) :11-17.

[20] EA3R, A=, 52 D, S AEYHRE T M TN R

HHiE, 1996:1-106.

[21] ZHUANG X Y, GORLETT R T.Forest and forest succession in Hong
Kong,China[ J].J Trop Ecol,1997,13(6) :857-866.

[22] DIAMOND J M.The island dilemma; Lessons of modern biogeographic
studies for the design of natural reserves[]J].Biological conservation,
1975,7(2) :129-146.

[23] SIMBERLOFF D S,ABELE L G.Island biogeography theory and conserva-
tion practice[ J].Science,1976,191(4224) :285-286.

[24] SIMBERLOFF D,ABELE L G.Refuge design and island biogeograpic the-
ory : Effects of fragmentation[ J ].The American naturalist,1982,120( 1) .41
-50.

[25] WILCOX B A,MURPHY D D.Conservation strategy ; Effects of fragmenta-
tion on extinction[ J |.The American naturalist,1985,125(6) :879-887.

[26] TR AU = AKX SE RO ZAR S AT T ] bk
R ,2012,28(1) :72-76.

[27] BRACBR BRI =N K AR 5 A= A A e Ras i Fn [ M. S8R
St iRl ARoR AR, 2007.

(L% 88 1)

[35] Azgdt Ehiae I 5 PPt R R e nZ [ D]. L. L
AR, 2014,

[36] BRURBAZE—FdIIE I R A B IO ) ] A= pimH, 1990,
25(1) : 13-15.

[37] R, S8 AR/ R MO ER i fa B BRI e [ ] AR,
2003,23(1) :58.

[38] BT BoKIFEARIAEI M R T TR R, 1993:6-11,
111-116.

[39] Z=2ifg, FHAEIR.9 FhiA ek Aid i O RE AT 5 [ ) ] 2ol Rl
2010,38(2) :769-771.

[40] HHRNE, BFATEE R fa ST SERi J a 2R B B IR RTTALEIL T .70
4Ll 2010(8) -41-43,50.

[41] SREEDYE. HAMIERIES B & B — AR JIEER R A AR As B 1)
KB PN EE B FAREAR) ,1990,11(4) :304-309.




