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Z o' OkKMBE? FH=2 E OE? BE®ES 2 MW

(1. BEPGIRTE R ARl 5B V§%  710119;
2. BRFEE KPS TAERSE JHE 7140005 3. PRFE IR RBRFRIEARAR TR 711600)

WE  h#HTF A%i(Andrias davidianus) iy 3E B 1F 5, KRN 18-19°C . pH W 8.0 K A N
6.0 mg/L 9 L) b xFAL BT, AH#EIAZRT 2, 3. 45 B KHE60d, T ELEA
BREHWE, 2KEWE, HHAK., PTHHESE HEskEMERELEELE KR, £RE
T, 2 KB NIEERN 2.0%H, HEHRABHEFRTREEXN 1.7%. 2.6%. 2.9%WH 4, HF
W ERFERNENERHEEGTREERY 1.7%., 2.3%. 2.6%. 2.9%4, EHT KRBT E
BTHEEN 1.7%. 2.6% M 4(P<0.05); 3 B AHAZEEY 22%0, HEH AL FRTRE
FH19%. 2.5%. 2.8% M4, HPHHEX £ KEFHBEFR TREE N 1.6%. 1.9%. 2.5%.
2.8%M 4L, HIER LR R EE THRIEERY 2.5%. 2.8%H 41(P<0.05); 4 # k80 3%1E X4 2.3%
M, HENARGEEMRTRERY 1.7%., 2.0%. 2.9%4, HPhEaRfps kXA gE
BT RAEEN 1.7%.2.0%. 2.9%8 41, A ERH B EGTREEN 1.7%. 2.9%H 4 (P<0.05);
S ARG IIEEN 2.5%, HENZREERTRERY 1.9% 04, LFHERMmEE LK
RINPEZGTHEEY 1.9%. 22%. 2.8%. 3.1%h4A, HERENERHEEG THERHN 2.2%.
2.8%. 3.1%M A (P<0.05), A KNI REARK, FHRER FEEKETMEREMERR,
HRFW, 2. 3. 450 S BABENETREESI A 2.0%. 2.2%. 2.3%. 2.5%; FH K G FH 0
i, EH AR R B R Aty R LA, 2 AR K y=0.000212x+2.07 (r*=0.8797).
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KA (Andrias davidianus)sR J& T PN . A H .
Pasm gL, 23R E A A BRI, e sRIAF
MR KPRz, B EE SR A5
(PRGEEE, 2006), T RETEA B S ME T INEE T
£6,2012), H 20 tHhat 90 4EA0, I ERMIFA BT R
KN T EFEMFOIT IR T 20, Sefm Bl 7R 4
N T.% F (Captive Breeding) . Jii 4 75 % F (Natural
Eco-breeding) 5 1/f 4 & % F (Imitated Natural Eco-
breeding) 3 FHE AR GERI, 2007), {8 KA TP
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%, 2007) . HAT, HEHNAEEH C X RS (Sparus
macrocephalus) . F#3(Psephurus gladius) . #%if1(Lateolabrax
japonicus) . Jifi [ fiF (Acipenser schrenckii) . & i ff1
(Pdltecbagrus fulvidraco) . £ ifi(Anguilla marmorata) ,
% 50 4% J7 fili (Takifugu obscurus) . 4 8 fe: (Brachymystax
lenok) . 14 [ F-fif(Sebastes schlegeli)24 ff1 2 (1) 4% 1H %
HEAT THFSE (5245, 2007; Deng et al, 2003; 4fkE
85, 2004; BERAE, 2004; EHRAE, 2005; AR
4, 2011; AR, 2012; TRFHESE, 2013; Mizanur et al,
2014), {HIZ4 Rk, R WAL FE K B5LE Y Y 28 5
G 2 10 35 BB P A A A DGR SR 4R o SRS [R5 7
FEXEAN [ AR I R A K R s, B il AR R, K
P £ 755 (2013) LR 2R A5 (2015) A S8 4528, 1R T
JARFRIE AT, ST R T ix i, BAER
TN [FAF S M5 T AR A 3 HA R, S RS
FEAE P R A B AR R A S A

1 HREHE

S8 E B VY T R R 5 5% 5 A B F A BH R 5 57
FHA AT, HIFRAL KRN 35°05'27"N. 110°17'36"E,
TR R (348+7) mo ARIEAE T) fEFRFLME T 2.3, 4,
5 W R A0 38 LR A S AT R 27, 17, 10, 5 RB/m?
(FI555, 2013) B iz HE M 35 58 /N, 43 1) o B A e v
BREY 2. 3. 4. 5IKEGS 540, 345, 210, 105 &,
BB A F 43 M (50.16+6.72) g . (165.04+33.91) g
(1134.91+£171.23) g F1(2015.32+210.51) g, FFLHU
KIS A C IS TSR, TS 7 d, DI
FE 25 I RS M A R DL B A R T AR R
FHE, A E 2-5 KRB B R 5 A
AW KRBT 55 R 5 DN RHRBR R, AR
HEE 3 ANER,

ER By 2014 45 5 H 25 -7 1 24 A,
I 60 do SEEHT 5 2 B E AU KRB IRE S 2K,
FHARK R 3-5 em BB, H 1% B KIS, &
JE AR 5 . TERMEET 30 min F A8 £0 ¥ B7
th, BRSSP B RFET AR M, SEE0 4T
G, 4 0% 5 B RBIREK Y 5 cm AYEE,
3 KRB 2 3 em AYEELH, 2 J& R BEE I TN T AL
K21 om WYEREANZZ, FRK 18:00 %4, K H 08:00
it aRE, sy alic s H A R IEE S5 5R i E, 5
K B R K, pH 8.0, JKiH 18-19°C. &
AN 6.0 mg/L, 2 % 3 W KRB FRFEK IR 5 em,
4 1% | 5 I KBIMFRIEKIRI R 9 em, FEL IR R,
At BBET | AR RSN A, S7 BN I AR R R
FE BRI, DARFESRIE 2 AR

SRR T Excel Fl SPSS20.0 A Hr #A: b 33
FEHEAT R 2 225301 (One-way ANOVA), T $idiy
R HIFEASCE B APR 1E 22 (Mean+SD) RN . £ S8

R i im (Weight gain, g)=W, — W, ;

4K (Total length increment, cm)=L, — L;;

THBL 28U (Feed coefficient)=(F; — F,)/(W, — W));

-5 38 R (Weight gain rate, %)=[(W, — W,)/W, ]/
nx100%:;

¥ 7€ A K % (Specific growth rate, %/d)=(InW, —
InW,)/tx100%

1H Bl 5 4L 3R (Feed conversion ratio, %)=(W, —
W,)/(Fy = F)x100%.

Kb, W B SRR ETR B B . Wy SRR R
B R, Ly MSEERETRER K . Ly S R
2K, n A RBIHEARE, FOoVEHRMEE. R
SERHED, t IR B

2 HERE5HW

2.1 EHEARRIERI 2-5 i K&K

T ALIREAME R, 2. 3. 4. 5 KRB AN
BAHR N 2.3%., 2.2%., 2.3%FH1 2.5%, 2-5 K
B AER | SCIHT . R IRE 5 &K SR LR 1.
2 2 B IF oA T AE SR R B RET, 2-5 i R
PR R I . SR BmaE  R R PR E R
R A ROR R RS 6 S50

B 1-A 5 3 HRER T AE BN [T, 2 1K
B R R B, SR R | R AR KRR AL
REEZR, WK 1-A 53R 2 aIEH, 78 5 MEHER
BREEEH, 2 W KB A ERE R AR el s,
i, BN 2.0% B PR R AR AR, HAEH A
2.0%BF PR R B SHRIEER 1.7%. 2.6%. 2.9%
I AR R 8025 5 25 (P<0.05), 7E 5 NIH R E
W, 2 I ORER IR T2 R | R A KRS IR AL
BRI B, S E LR ER
2.0%F i e, HARTEARR 2.0%00 (1) °F- Y3 8 R A
TR R S5HHR N 1.7%. 2.3%. 2.6%. 2.9%
A A0 1 25 57 B 35 (P<0.05), EAHR A 2.0% 0 [ 4 5 A
KR E 1.7%. 2.6%H FEAETE i 32 5 (P<0.05).
FFUL AT, FETT ARSI, 2 I RB RIS
HBEER 2.0%.

FESEHAS R B R LT, 3 08 K5 ) PR 2R 58
S R R AR ORI RS b R A H A 2 R
K 1-B. M 1-B 5E 2 0l LIFEH, 1 5 RS
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Tab.1 The change of weight and total length of the 2 to 5-year-old A. davidianus after feeding with
different amount of fresh diet
s i sl _ JZISE Weight (gL i Hﬂé{iTotal length (CFLH)
Age Group Feeding rate (%) X S X S
Before the test After the test Before the test After the test
21 2-1 1.7 48.90£7.97 60.72424.13 22.71£1.03 23.71+2.81
2-2 2.0 49.41£8.43 76.90+28.12 22.50+0.98 23.70+2.84
2-3 2.3 51.60+6.72 74.44+25.82 22.32+1.51 23.8443.35
2-4 2.6 52.75+7.49 70.44+30.24 22.04+1.15 22.83+3.05
2-5 2.9 48.10£7.96 67.50+29.64 23.20£1.14 25.20+2.94
3 i 3-1 1.6 158.00+67.90 242.54+80.11 35.2143.61 36.52+3.76
3-2 1.9 167.64+36.80 261.80+76.81 32.90+3.53 35.51+3.53
3-3 2.2 160.09+31.00 278.57+72.23 29.72£1.21 33.5244.37
3-4 2.5 172.71£75.80 283.44+88.92 30.23+3.51 32.40+3.16
3-5 2.8 166.7149.70 265.22+95.91 35.68+3.70 38.03+4.01
4 4-1 1.7 1193.50+79.40 1396.40+300.51 54.72+4.87 55.04+4.46
4-2 2.0 1087.85+105.40 1346.44+388.73 55.73+4.01 57.3042.52
4-3 23 1079.64+98.30 1414.33+355.84 55.72+5.24 58.00+4.10
4-4 2.6 1112.04+123.20 1450.444311.44 56.71+4.77 59.31+4.54
4-5 2.9 1201.63+79.50 1460.714£310.91 58.70+4.93 60.34+4.19
5 5-1 1.9 2113.85+448.00 2494.344471.92 63.32+5.07 63.70+3.63
5-2 22 1927.74+286.10 2294.254330.84 63.71£7.37 68.69+1.53
5-3 2.5 1998.34+335.50 2473.10+£364.93 65.34+5.64 68.71£1.97
5-4 2.8 2088.344267.50 2350.104290.32 65.00+4.87 70.0443.12
5-5 3.1 1948.10+260.90 2205.61+£346.01 63.32+4.69 69.70+3.76
Fz2 SHEARIRIBEEI 25 XHEKMNEZMNE
Tab.2 Effects of fresh dead carp feeding rate on growth of the 2 to 5-year-old A. davidianus
I vl o AR THRLREL %ﬁﬁi% %iiﬁ% m%%wz
Age Group  Weight gain (¢) . Total length Fe.eq Weight gain rate Specific growth Feed conversion
increment (cm) coefficient (%) rate (%/d) ratio (%)
2 2-1 11.82+5.30° 1.00+2.11% 1.54+0.32° 24.17+3.01% 0.36+0.01% 23.66+3.23"
2-2 27.49+9.14° 1.20+1.02%° 1.1340.48° 55.64+7.84° 0.74+0.04° 46.39+6.80°
2-3 22.84+7.19° 1.52+1.65° 1.19+0.43° 44.26+5.05° 0.61+0.06° 32.02+5.66°
2-4 17.69+8.42¢ 0.79+1.45° 1.63+0.26° 33.54+7.20° 0.48+0.02° 21.3743.05°
2-5 19.40+7.02¢ 2.00+1.50° 1.68+0.39° 40.33+7.85° 0.56+0.05° 23.1844.95%
3 3-1 84.54+17.44° 1.31+0.73* 1.65+0.45° 53.51+5.10° 0.7120.02* 55.71+8.23°
3-2 94.16+18.21° 2.61x1.71° 1.91+0.03° 56.17+4.32° 0.7440.07* 49.30£5.58°
3-3 118.48+26.89° 3.80+2.10° 1.5240.25° 74.01%7.11° 0.92+0.04° 56.11+7.66°
3-4 110.73+31.23° 2.17£1.08° 2.0340.42° 64.11£9.01° 0.82+0.12° 42.58+4.55°
3-5 98.51429.01° 2.35+1.05° 2.21+0.30° 59.09+3.50° 0.77+0.09* 35.17+5.43°
4% 4-1 202.90+75.40° 0.32+1.02° 4.30+1.22° 17.00+3.31° 0.26+0.04° 16.67+3.23°
4-2 258.59+90.10° 1.57+0.94° 3.94+0.26° 23.7742.32° 0.36+0.07° 19.80+3.84%
4-3 334.69+125.55° 2.28+1,25° 2.54+0.75° 31.00+4.19° 0.45+0.08° 22.45+5.71°
4-4 338.404+94.71° 2.60+1.57¢ 2.79+0.12¢ 30.43+3.47° 0.44+0.11° 19.51+5.65%
4-5 259.08+99.48" 1.64+1.05" 4.60+0.05° 21.56+6.34° 0.33+0.03° 12.394£2.15¢
5-1 380.49+158.10° 0.38+1.32% 4.23+0.14° 18.00+4.23% 0.28+0.01* 15.79+7.23%
5-2 366.51+104.70° 4.9842.04° 2.2540.32¢ 19.01£6.31% 0.29+0.08* 14.41+5.45°
5% 5-3 474.76+138.41° 3.37+2.53° 3.78+0.20° 23.76+7.22° 0.36+0.04° 15.8448.05°
5-4 261.76+108.11° 5.04+£2.37° 2.6240.18° 12.5342.67° 0.20+0.03° 7.46+4.40°
5-5 257.51+158.96° 6.38+3.05° 3.70+0.31° 13.2242.06° 0.20+0.08¢ 7.11+3.03°

e FISVEHRE AR R 33878 24 57 18 35 (P<0.05)

Note: Data within each column with different superscripts are significantly different (P<0.05)
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Fig.1

Effects of fresh diet feeding rate on growth of 2 to 5-year-old A. davidianus

A: 2 RBE B: 3 R C: 4 KRB D: 5 i R
A: 2-year-old A. davidianus; B: 3-year-old A. davidianus; C: 4-year-old A. davidianus; D: 5-year-old A. davidianus

FEr, 3 W R R RECEAR AR BN, Hirp, #H
FH 2. 2% TR RECRAR, HABERR 2.2%8] 1)
TR R B SHEE N 1.9%. 2.5%. 2.8% Y25
W2 (P<0.05), 7E 5 MR B, 3 W KRBT
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AR, A LREACN 2. 2% A E R, HE%
TR 2.2%HF ()1 34 18 H R AR AR 5
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2. B 1-C 5& 2 nfLEH, 7S5 MRIEREE D,
4 S TR R ECR SR ks, Hoh, D
THAR 2.3%0F AR R B AN, BN 2.3%0
TR RBI SEHRA 1.7%. 2.0%. 2.9%F {H 2
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Kl 1-D, W 1-D 53 2 AT 50, 76 5 A REE
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R 1.9% . 2.2% . 2.8% . 3.1%MA{E = 5 0 F
(P<0.05), $EAHZN 2.5% T B PHRHE AL R 1 5 8%
1 2.2%. 2.8%. 3.1%H A{EAFTE I 2 2% 5 (P<0.05).
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Fig.2 Correlation between the suitable fresh diet feeding
rate and the weight of A. davidianus
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Effects of Frequency of Feeding with Fresh Diet on the Growth
of the 2 to 5-year-old Andrias davidianus

LI Xin', ZHANG Shuming®, BIAN Qiuyun®, WANG Zhen”, CHEN Yujun®, LIANG Gang'”
(1. College of Life Sciences, Shaanxi Normal University, Xi'an 710119; 2. Shaanxi Province Fisheries Working Sation,

Weinan,

Abstract

714000; 3. Shaanxi Longguan Giant Salamander Breeding Co. Ltd, Ningshan, 711600)

In this study we aimed to explore the influence of feeding rate on the growth of the Chinese

giant salamander Andrias davidianus under certain conditions in industrial aquaculture such as water

temperature 18—19°C, pH 8.0 and dissolved oxygen 6.0 mg/L. Chinese giant salamander aged 2, 3, 4 and

5-year-old were fed with fresh dead carp at five different rates, and the corresponding growth rates were

recorded during 60 days. We compared a variety of growth traits between different groups including the

weight gain, the total length increment, the feed coefficient, the weight gain rate, the specific growth rate

and the food conversion rate. Two-year-old Chinese giant salamander with feeding rate 2.0% had a

significantly lower feed coefficient but higher weight gain rate and food conversion rate than those fed at

1.7%, 2.3%, 2.6%, and 2.9%. Moreover, its specific growth rate was also higher than that of groups fed at
1.7% and 2.6% (P<0.05). Three-year-old Chinese giant salamander with feeding rate 2.2% had a
significantly lower feed coefficient than those fed at 1.9%, 2.5%, 2.8%, but higher weight gain rate and
specific growth rate than those fed at 1.6%, 1.9%, 2.5% and 2.8%. Their food conversion rate was
significantly higher than those fed at 2.5% and 2.8% (P<0.05). Four-year-old Chinese giant salamander
with feeding rate 2.3% had a significantly lower feed coefficient but higher weight gain rate and specific

growth rate compared to those fed at 1.7%, 2.0% and 2.9%, and its the food conversion rate were
significantly higher than those fed at 1.7% and 2.9% (P<0.05). Five-year-old Chinese giant salamander
fed at 2.5% had a significantly lower feed coefficient than those fed at 1.9%, higher weight gain rate and

specific growth rate than those fed at 1.9%, 2.2%, 2.8% and 3.1%, and higher food conversion rate than
those fed at 2.2%, 2.8% and 3.1% (P<0.05). In order to reduce the feed coefficient and to raise the weight
gain rate, specific growth rate and food conversion rate, we recommended that the appropriate feeding
rates should be 2.0%, 2.2%, 2.3% and 2.5% for 2, 3, 4 and 5-year-old Chinese giant salamander
respectively. The optimal feeding rate appeared to increase along with growing age, which conformed to

equation y=0.000212x+2.07 (r’=0.8797).
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