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Water quality of ecological breeding pond for Chinese giant salamander (Andrias davidia-
nus) in Zhangjiajie City. SONG Ying-jie'”, LUO Qing-hua'*", HU Xiao™’, WANG Han'?,
WEI Meng-ya® ('Key Laboratory of Hunan Forest Products and Chemical Industry Engineering,
Jishou University , Zhangjiajie 427000, Hunan, China; *Hunan Engineering Laboratory for Chi-
nese Giant Salamander’ s Resource Protection and Comprehensive Utilization, College of Resource
and Planning Science, Jishou University, Zhangjiajie 427000, Hunan, China; ’College of Bio-

logical Resources and Environmental Science, Jishou University , Jishou 416000, Hunan, China).

Abstract ; In order to provide a basis for optimizing the structure of ecological breeding ponds for
Chinese giant salamander (Andrias davidianus) , the change processes of water quality in the
ponds were analyzed and the main factors affecting the changes were discussed. Twelve ecological
breeding fields in Zhangjiajie City were investigated. The main water quality indexes were mea-
sured at the inlet, center and outlet of each pond. The results showed that the water quality indi-
cators met the growth requirement for Chinese giant salamanders and the first standard of breeding
water discharge standard from pond except for turbidity. From the inlet to the center, to the outlet
of the ecological pond, the water turbidity and dissolved oxygen (DO) showed a decreasing trend
while total phosphorus (TP ), total nitrogen (TN), chemical oxygen demand ( COD) and total
hardness (GH) showed an increasing trend. The good self-purification of water in the ecological
breeding ponds made the turbidity fell by 31.7%. Due to the reasonable engineering structure and
certain water velocity, TN, TP, COD and GH were kept within the requirements for Chinese gi-
ant salamanders. Ecological breeding pools are simple in structure and economic; however, the
efficiency of settling pond needs to be further improved to insure water turbidity demand of Chi-

nese giant salamanders.

Key words: water quality; ecological breeding pond ; Chinese giant salamander ( Andrias davidi-
anus) ; Zhangjiajie City.
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b K85 (Andrias davidianus) &5 i K
PTG B4 , RS YR T R B 22 sl 2 B R AR
YA ) “ 15 AT (Tjspeert et al. ,2007) ., T i
JERET AR BRI | B A KBiEk s H i 20 981y
E %R g E S AP 5 4 319 ( Cunningham et al. |
2016) . 7E 1996 4F 11 A 4 T g KR, b=
EEE L T 25 A KA R ORI X (Rl AR 25
2011) , Hr e B ok S A L T R R OB A AR
TR,

R M A 25 B M B AU R 5 R A S M R
FE RIS A b, N T /IR T, I 7 T 7 )
TR 7, FEAR 77 R AR AR 5 B ) | AL R 5
38 B B RS, UGE R 7 P RB A B 9K O
B, RTREESEFEARCH A RIE, TITE
25 (2007) B0 TN ARSI A: A i KB S i
Tk, B RAEAE (2015) F 5% T 23k AR b 5t T E
KEAESET LRGSR IEe ., HrhD8EE
S B FARFAE , JRET R 5 (2003 ) i858 T FRE K IR
M Tk B R R 5 5 T T K ) pH H 6.3 ~
7.5, %R (DO) (5~6) mg « L7 (KL%,
2012) ; 3L WA (2005) el 1 R BA: AR5, K
WHFFE(0.1~0.3) m « 5™ NH, KR K
AP B AR K e T AR B R, O T AR A b oK B
AR R DA R A 25 25 4 1 G 2 A DL AH DG i
1, AR SOR R 25 B K i £ 5 0 A, IR
Tt K B A 1B ] DL 3 AR A R S
K I AR PR 2R AR SE 4 2R D Rl A A
A K BB B

1 #REFZ®

1.1 PSR

TR Gt AL T Fe 44 P b AR (28° 52" N—
29°48'N,109°40'E—111°20'E) , & LL1 #h 7% XUk I <
fige AR 16 °C, BE IR IRTE | BT SR 7K AR
2 AR A BRI T AR R R R A S A
Tk R AT N A KA S EE I 35 4, Hb g
LT BN A 20 2, MR BEALERL 12 FAE N
B, ATEFMATES, KK HN(0.23£0.04)
m, W T DA B A S04 8 B, PR 22 0l 90° A
PEIA IR AR 5 R (82.5+15.0) %, A
JTREs . N TS E A (1.31£0.19) m?,
M54 (0.2740.06) m, i 11854 (0.28+0.04) m, i
FCNIKIRE A (0.24+0.09) m, JiE 40 5 LA OR A Fiad 1
HEhFE, SHESGSHERDN,

T 2015 4% 8—10 H X Az 2 3t 7K o i A7 ]
FIFH A ER TR RE S AL (GPS) I 5E 4% AT f5 i 7 '
R (R 1),

1.2 &Rk

FEAE S EH WP ORFEKFE , A T A U 55
34N B AEREFE WK O b Ak O, %
HEK 3 el B2 J5 A BV SL167-96 ( Hh A A RFE AN
KRS, 1998) o W EFe bR 4. (1) 7K (WT) .
K KRR EE TSI i RS FE 0.1 °C 5 (2) M. H
PLECBh: 5 (3) pH (E AEHE pH THIU & ; (4) B
SRS (5) R2FFE AR (COD) « FEAS MR AR 15
(6) MABERE(GH) ; EDTATRE:; (7) BA(TN) ;3

x1 EXEFIRPES

Table 1 Investigated sites of ecological breeding engineering

T A T AR G T4 (m) FRE AT X
1 LeBbul KR ) T AR AR 28 ) 29°27'N 110°23'E 462 FAHL I S
2 il ean S T RIEFRA AR 29°26'N 110°22'E 435 FHEEZ M S
3 S B iRARSCATPN e Re X (o 29°16'N 110°58'E 286 RHLEMZEN 2
4 Fdprdo R RER 29°20'N 110°32'E 415 BB TR X 25 iy B I 2 Ak
5 KR e R IR KSR KL PR 23 ] 29°25'N 110°36’E 253 ZEF B = AR
6 MA TR I A A T RN A 29°16’N 110°58'E 239 EREMA S

7 il TR R FAT bE KA R A A 29°28'N 110°22E 480 FH AT S
8 PR Ik R YR A ] 29°39'N 110°72'E 487 Fhl B AT KR
9 RERTE e =N IPN B ] 29°67'N 109°93'E 763 FAEH T K
10 Ko S BRI SR A AR AT 29°71’N 109°93'E 1161 FAE HL AT K
11 SREE Sl B SRR ISR AR 29°71'N 109°92E 769 S B A KB
12 ipieat K E X AUEIE KI5 5H ) 29°00’N 110°35'E 337 KB X RUEF &




RIENAE R F RV EF WK 1639
F2 ANO.HESH OB KSR Q1%
Table 2 T-test of water quality index between entrance, middle and exit
PE

WT W pH DO COD TN P GH
A-h 0.027* 0.082 0.241 0.082 0.004* * 0.001* " 0.000* * 0.082
-t 0.001* " 0.194 0.343 0.320 0.416 0.032" 0.021 " 0.787
A-th 0.000 " * 0.027* 0.246 0.024* 0.002 " * 0.001 " * 0.000 " * 0.016"

# ZESME R, o« RV,

BRARER- 25 GG 5 (8) KBk (TP) - AL
WFOCE D (9) FALY) . kL, AN, ME AT
BRI
1.3 st

SR SPSS B X 7K 4% T4 b i Ak 11 it
R AT EC X REAS ¢ R IG, JF R A 5 AR AT A
FAEIIHT o XA AR FE bn A8 A (3 DE - EE
PEFHE) Z BIFEAT AR
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1 AT, £5 M ZK 1T 21 HS K T B 7K e
T 15~22 °C, HEAEBEIEALN17.93£2.20 C |
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Fig.1 WT and turbidity of water at sampling points

B T AR S5.6.7 A1, FLAh A 25 v ] 5 1 K
JEFE 10 NTU LLUFRES 5 5 6 gE DA MUEE Rk, 43
514 40 F1 30 NTU , Heb [u]F i F B2 Sy 30,20
127 18 NTU, ¢ K3 &M (FE2) , AD 51 HKm
SR KA RE . NADRH O phE
R X R BRR R 31.7%

FHOCPEST T R W (3R 3) , MUEE S GH TN Al
TP FHOCHE 2 b B 2 SR BUK th & A Y 4l
NG U A ABAS s 0k ek 3 88 i 2 $-20 GH TN
5 TP EF(Joao et al.,2014) , 7] W, A0 7K iR dE
WEE,

2.2 pHEHHEMA

A 2 A%, pH {EA T 6.60~7.70), 5 H i i
PR P B B, A2 A B E A 1KY pH B 4
A 7.28+0.34, i HE]ZK Ry 7.27+0.32, 9t KA
7.21+0.31 , M A KB H K pH BT rhdE, 4
R 2), S A D a5 W 22 E KA
pH HZESFHARE,

FKEES AR DO ¥ 9.32£1.13 mg - L7,
WP EIKH DO YI(E A 9.02+1.31 mg - L™ Hi K
(9 DO YESF 518 8.77+£1.20 mg - L', ¢ KB 3
(F£2) , A5 KK DO 251k B3, KA B
E | AN WIS I A R O N 5 0
2.3 BAES R

M1 3 FIAL A EF AL bS5 K
TN & ¥E 20 54 0.019£0.015,0.025+0.015 5
0.028+0.015 mg - L™, ¢ Kol (£ 2) , A0 53t
HK H ETK Y TN 28 5 PeAl & 2, s ok 5 Tk
)TN 2= 5P 2, Al 0L &R O D 2 TN
Ellbiy <k

=3 KREEFREXERE
Table 3 Correlation coefficients of water indexes
By LB

TN TP COD GH
bliLy3 s 0.026 " 0.035" 0.901 0.046 "
KR 0.732 0.793 0.027 " 0.122

* {£ 0.05 K- CRUM ) I AR
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Fig.2 pH and DO of water at sampling points

TN(mg -+ L™)

1 2 3 4 5 6 7 8 9 10 11 12

3 HERKKTP S5 TN
Fig.3 TP and TN of water at sampling points

AREF AL K SE OOKE) TP R
P43 514 0.003 +0.002,0.005£0.002 5 0.006 +
0.003 mg - L™', ¢ KB R M (£ 2), HH A AHK
Stk BN CUK ) TP 22 S5 B 3, Pk 5
MEKE TP 22 5P . "I, &S A A E E

W TP &2 BT
2.4 fbFEA RS SR

HE 4 Al A E 5 E KR COD & 5t
YA M 8.20+£0.96.8.51£0.98 55 8.38+1.06
mg - L', ¢ KRIRERI (R 2) , BFEEA D 5K
WK COD 225 MM 2 . AT UL, S FE A
FIH T, COoD £ BT,

BREAA Wb 5 KA GH BI{E 4 5 N
132.00 + 17.78 . 137.00 + 21. 83 5 137.33 £ 19. 93
mg « L', MBEEK bk EH 0K e GH 2% b
FHta# R RUI (R 2), AHKSHHKE GH
ZIZESEEE ., AT, AR S WA T EH T, GH
2T
2.5 kY5 niE

FRA R RUK AL E 242 0, &4 UK TR
BWEEILE 5, /T 0.01~0.1 m - s, F3 K 0.042+
0.027 m - ™", Ui 38R 45 48 B3 A8 b AH OC M 3 B 45 2R
FW(F4) , MBS WT DO 28k 5 1 i FAH 5,
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Fig.4 COD and GH of water at sampling points
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Table 4  Correlation coefficients between water velocity
and water indexes
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Fig.5 Velocity of water at sampling points
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3.1 KRS

JIE A R AR K5 A A5 B F i KR4 Ry Ll SRk, 4
KRR PR RS RE , AR SUKIR M A T K itk
FNH FUKE BT, R, K IR KR AR
TR, K 2 A2 Yy A oK RG2S T 7RG
BRI, R FAREE A T 505 F sk
AT LAB 150 H 2 0 K R 20T, 53 40, — 5 BRI
R K RS e, R KERRE KR AR LS
KL BE A 5%, AN 2o AR v K R A AR R EE N
0.317 °C , REWH /& R BIE B AR (L AE 3 C AN I ZR
(TR 2005) ,

FEESMA TR O PR TR, TR
31.7%, F T A 25 b 00 47 B 00 A3 A RS 5, DA I
N &G ALY, XK o 2 ) B 5 ot
WEEEMEA, B, AT 505 EfkY HA i
[ A B R R AN TR, 54
AT AR (Scott et al., 2001 ; David et al. ,
2002) , #BAVE A 50 T TE /IS EL 45 A8 1 5 (L EE
A=A VR PR BE A 308 il TR 7K 0 il
5K SRR A 25 BB I A7 TR ) B ), R X
TRUK (2 PRAE,2009) |, 14 B8 K 1T 20K iR
Kk BE A SR 20, I LA 25 3 ROR R T
b, 7R K B ol R 7 D) A5 ) A B R
TR A
3.2 pH 5 DO

ik R IR 25 575 7 K PROK R B3 1, 4%
FESKAY pH (EA T 6.60~7.70, pH 15 WK i)
A S AR, AT UL R H TG s pH

/N, IO, RS EF MoK vh RS E pH
HeRETEAT R R

EAEREF M DO RGBS KA
XA ALY 53 i I FE— 853 DO (Nas et al.,2008;
Zhang et al.,2016) , R EHF W ALY F EoRJE
TR EHEM D R AR 53 81, KA 15 23T AE K
R DO, HEH T/KEK DO &, R, B KOG g
by KR AN EFER D ERIE YA E e
F=H: 5 ( Abowei et al.,2010) , LAk, H7KH —E ik
0.042+0.027 m + s~ , KRS B F K, DO P4
AR SRR TR DO A% 7.00 mg - L',
e TR PE R A AR 25 DO(5~6 mg - L7Y) (SKLLAE
25 2012) , T R 50 B R A AR AR T R (SRR A
2005) .
3.3 TN 5 TP

EAEREFWH TN S TP 3 o, T EESRT
TR A o0t 5 kA PR A R A R i T 3K
(Yilmaz et al.,2014;Ji et al.,2016) , H TAESEEF
AR AT RS IR K A e, K50 %% B, Je e
SEFMNAKAEE B EAE, 508 T 0.38 5
0.11 mg « L™ B 4 4E R BR 35 /K b TN TP 223K
(RS04, 1992) |, R AR L AT A 1l 3R /K P45 ot
ARERY 1 254815 (GB 3838—2002)
3.4 COD 5 GH

COD Hi(8.20£0.96) mg « L™ Hihi & (8.51+
0.98)mg + L™, I REJ2&: f1 A 2E 0 % A AL 1 - e A
SRR 1 B AT B 9 S AL 5 S (Omari et al.,
2013) K E KM M 9.95 mg - L7, £ 45 Hi K 3
B bR (GB 3838—2002) 1Y 1 254545, Al UL,
ANEFWFEE A TR, BN BRI 8 v 2% o
COD [Tt , 38 coD T/, GH AR %
B 2 E T, H 132.00£17.78 mg - L'
BN 137.33£19.93 mg + L™, FEZ/KIF LR K GH
Wik A 1 (29 AF,2007 ), J3 A1 ARG IR 4 il
DL AT BILIR X5 JEC BT 1 8 ok 32 B0 GH-Ca™ 385 im, (HLAF
B MG B B () E SR (B PAE,2009)
3.5 i

BREAE KB E N 0.01~0.1 m - s, FHYy
0.042£0.027 m - s~ 43 l/INF SCHRHRGE IO VL VG 5Bk
P S EF MR E 0.1~0.3 m » s (I HHAZ,
2005) 5 0.2~0.3 m - s ' (K BASE,2015) , o] sk
FI R S E T M 2K BRI, & ALK
Uit B T DAAERE 25 30K BT A AR X AR UE , i A5 HR A
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MIARE S A DT (H S AT AL B B ARG,
AT REAKAAR I 11 ¥ FH A B Al PR 28 ¢ Tt T 3k 24
FREZITE K
3.6 /N

TR R AR S KT WA SR pH FETE
PR BT RE 31.7% o HH % AR Ak JE K B4y,
A KR A KR S 4 88K, K 5 5+ B 5
AN AU A B B A TE Y R, AR S UK
i) WT . pH.DO . COD TN TP 5 GH M 1 %]t 1
I R A A X K BT 223K H K A B IR 7K L 3
FEF K HECE SR (SC/T 9101—2007) K 52 F R it
HEREF ST R, 255 5 12, Rel 2 KIS T
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