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= H 15 KR T )l 4 45 (Snibrama taeniatus) (i . & F A FH B, KB LN HE R
KEEFWEN LT hFRds, £&E 16°C. 19C, 22°C., 25°C., 28°CH1 31C 6 /Nif & #
B, FEMWES, RANEKAFHE, BEMNKERIBRP A OES, WEEHL. S HA.
BHEEANMNNE, RHEAMENETERICGHI T 2K, hk, RESELEKEHR, iR THE,
BEEEN. RERXFNBRNREAKEE, 2REF, BEMNMF, REAKLFTYNRA, ME
BEWNIE, F. HAKNEEHE MG, 28°C, 31 CHSH T ENHENETHMBEEA, 2
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fift S k%, 2016) . HAT, DU AR N T 2R E
R (ZFEZ A, 2019), R A g s g HAE AN A
TS PR E A, RSET R R, R B
T 2 EL 3 52 ) L0 B R0 R AR Y S5 0 (1 AR
2008) ., A 5D )i 4E b Ak o8 £, AN ST )1 4E
il Bl A ) (2Rt AE, 2015; 25 24 2019; JHE
%, 2019a, 2019b)., ik 54K (52 4 %, 2016) . JE
BRE (EWAHZE, 2020) K LR AR FEH (L et al, 2016)
/AR o AR BT TS RITEEE S5 0F T U 1| 4 b
ff . e 2 B RSS90 )1 e 530 A= 1% b
) S50 T B8 2 1, R S N TR A W R s B 4 it

1 HRE5H%
1.1 ##

SEUGPE BN R R HL & B IE R B4R 720 )2,
44K R (4.54+£0.04) mm, LA RRTE A T 4B
AL HE (1 x T x5 >~ 640 mmx360 mmx60 mm) H #E
A7, RS R 0 B 4 il 7 (25.0£0.5) C .

12 BEEE

WHE 6 MRERLEE(16C. 19C, 22°C, 25°C., 28C
F131°C), AR ANER, BAEE 30 BV,
WFET 1 L WREENRY, 4 DR —MEREIRK
TS HIBEEE KL (450 mmx250 mmx250 mm), Hidr, &4
WA LRGN, HTANEIET G a6k,
DIBA DR S 56 BB PN 1) 55 58 5% B AR A5 o ATt B /K Tl
(25.020.5)CHF 4, DA% 8 h FHR R 1°C Y H R i
RS T, KRS EE R AE£0.5C .

13 SLWHE

A M A 0] 4 K 2% 40 S 4% TR B 4L 10 )1 | A€ Bl
EREBEHN, 25, WK TGO 1E K U I
L[E b BEROWESHT, BGEE 4 (R 4% 38,
TERAR B 3085 (Nikon SMZ25, HAS) FidiAwigs, It
FMRIC AT . HEMIESARE, SEit 4 1R &40 F TR
B, OPEERIN R . E 5 OT s AN e Ak 4
Wk B R EZ S AETE, & F B L 50%LL A4
BRI AR IE] Ry v, I DA dle ik 288 A L B AN 5
SERE RN A5 ) T A At R R 2 AT D )1 A B
TEA R AR R . ANFRERMAT, 44785
B . HEAG ] Bouin PR B 6] 28 14 TR 45 [ 7
A BFRARUSSE A . A FR % A7 HEA g
K R BB B S ARE T A0S, PRIBE T R EURE 5 A ) 288 B8 AN

[ 00 2 AL A . MEfREA TR 7, DAPRIIESS A IR BE
B SR AR A kK, pH
Jy 7.6+0.5, EfiRE>T mo/L, YGRS 14L - 10D,
frfaFF O, AKX 09:00 Fl 18:00 45 #EME 1 ¥k F24F iy
(Artemia sp.), ZJaARYE 2L/ NG E TR s
LR LA MO, &M 30 min 5, W23
ERBRIE, Ik U3, 0544 I T,
SERZERE, PR HET R,

1.4 HFEAIE

{8 Image J IG5 BT 53440 5 AH S BcHe , 12
Excel 2010, SPSS 22.0 X 8l dEATGe it b o K
FH LR R 7 2243 B (one-way  ANOVA) K6 56 78 22 %+ Y
JIAetRAT . MK REMAERNEN, t R
SIS R RE A5 1 DU [ 4R il A= K A8 bR i 25 57 5 2000
K EE A 1 2 KRR E IR IUEG TR TR %
THE Y DA 55 1 22 (MeantSD) £ v . SHOTHA
N

T3 2R (survival rate, SR, %)=(1-Ny/Ng)x100%

4 KR 5E A K 3K (specific growth rate of total
length, SGRy, %/d)(In Lyz—In Lyo)/(tt:)x100%

A H 4 8 4 K % (specific growth rate of weight,
SGRy, %/d)=(1n Luo—In Lun)/(t—t;)x100%
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21 REMNMIELEF. EEERKLEHZIT

E L] LA I X U1 AT | HE £ A
KEBAWAEAEW, £EEFET, WIEIHT
Fefra pyfg | 0L K 3 A & B S LR 1.

ANFEREE AT, ) Aebgmiy | fE A K vk e
# 2, 30dAf, FEEKITIH, 28CHIFaA KRR,
SRR, Y40 1290 mm, FHr, 16°C. 19°C. 22°C
415 25°C | 28°C ., 31°CHl &K A7FHE ik 3% 22 57+ (P<0.05),
1M 25°C . 28°C . 31CHZ [HJC g 3 2% 5+ (P>0.05); #£
ARNREAMAT, 30d AF. HEfAY SGR. MK F] /N
KRR 28°C>31°C>25°C>22°C>19°C>16°C , fE{ATE J7
M, 28CAfFfalkER K, 410 0.062 4 /)&, S5H
AR ULAR L B 38 25 5(P<0.05), 1fif 19°C 5 22°C 2
6] JG i #5252 5% (P>0.05), 25°C 5 31°C 2 [ g iih 3 2%
5 (P>0.05), i (16°C)4A AR E JLFRIE K,

80d i, 7E4K Iy, 28 CLAMEMmAE K, &K
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FURERRA, 730531290 20.473 3mm F1 0.116 6 /& 31°C, Ui ulad K, XA KA — e )
ff. HEf) SGR. MK E/NMKIK A 28°C>25C>31°C> FRAIVER . 30~80 d NI SGR, MR EI/IMKIR K 22°C>
22°C>19°C>16°C, A LIAEH, 25 CRIMEfai A K+ 16°C>31°C>25C>19C>28°C, Ut 4, 16°C

K1 AFENREEFMT, W, fEarEsks
Fig.1 The development of S. taeniatus larvae and juveniles at different temperatures

1. 16°C 30 HfFf; 2. 19°C 30 H¥{ffa; 3. 22°C 30 Hikfffa; 4. 25°C 30 H il ff4a;
5: 28°C 30 Hixfrfa; 6: 31°C 30 HiRfrfa; 7. 16°C 80 HiRfrfi; 8: 19°C 80 HidfEfh;
9: 22°C 80 Hi¢HEfa; 10. 25°C 80 HiHMifa; 11. 28°C 80 HiAMif; 12: 31°C 80 HigHifA
1: 30th day post hatching(dph) (16°C); 2: 30th dph (19°C); 3: 30th dph (22°C); 4: 30th dph (25°C); 5: 30th dph (28°C); 6: 30th dph (31°C);
7: 80th dph (16°C); 8: 80th dph (19°C); 9: 80th dph (22°C); 10: 80th dph (25°C); 11: 80th dph (28°C); 12: 80th dph (31C)

AT N AR A S, SGRy INER, (AR WAL 2EIE | IR B R —®% T 4R . 8% 7 I iR s 31
THARAKIREH(P<0.05); 28 CAHMEMRE Bfm, H  —WgocieE 3), W& 3 vLIAEH, /Kiih 16C~28TC
J& SGR,, WM, i N T AR A5 LB 41 (P<0.05). W, BEEEE TR, W EiR | Mtk E IR

N i s g 4 S EE B I fnde, YRR T E 31C, ST fh ik 57 s T A
22 BEMRIESE. ReXFEROEN 15 08 C I T I LB H B BT, SR

AFRNREESME T, PU)I4ESRAT . HEfaf) 4 N EE WIAT-£a 3 T OB 2 1 & B RS 45/ 5 1 T 1T
HRRDIEG, BIPIE P f—TF D428 . PO E—I0E ek, S EEN TS, SRk



50 ook B %

biis

J& A2 %

HORANML, 16°C4L, MAiFEon e gy 2 it i2 28°C
3L CHY 3 A%, UI B JC B 5 B By B, I
PR 2 16°C FIl 19°C A I FHE i K T 22°C . 25°C .,

=1

28°C | 31°C4, 19°CHIKR B IIltE 22°CLRY 2 4%, Uil
TR XTI % B B B K 5 e T Ui o B B W 5
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Tab.1 The effects of temperature on the development of S. taeniatus larvae and juveniles

JREEIC . HEfm H S A9 % B Development of larvae and juveniles post hatching/dph
Temperature 30 80
16 fHATEERE | IREERE SBER IR, BERY, A7 raiegriEk, WEEs 5BERmREL, HiE.
AV AT, CRAENGTUR, i LR EH R BEOE A 68 PLE i 4%, 6 2 =5, B & AR FRAR /N,
FEAEGR, BT REHIAM, i is e
19 I BERE S EE R I B, TR EERR AT O, RBE MEM BRI ILAIE L, BEE OB, miEsih 1 [,
ORI, 8 2 %=, MIESEF IR RR, AROE srE8AY N E =681 U3
VIR, il s ph AR AR /N
22 171015 BE Y 5 g R AT O, B Je N VIR B MEfa 45 BB R T 2k, BEGURSUE, i s 2 |, A=
K, 2%, RS AR 3~4 1%, B R AR NG S 12
WAARTEE, BRI S, REhirE
25 fF R EERE | T IERE SR EERE AT L, B 2 =, HMEfS BRI L, BEEIRSUE, Wi sdh 2m, 2%
HAi G = SRR, BaiE 2 B T il e LAY e il
28 5 25C i iIL & % B R AT 5 25 CHefa IE S & & FE R AL
31 5 25 Clr it &k B A AT 5 25 CHetu LS L & FE AR
X2 BEXM)ILiRF. HEERNOZMOEEHEHRMEL)
Tab.2 Effects of temperature on the growth of S. taeniatus larvae and juveniles (Mean+SD)
i 30dph 80 dph 30~80 dph
T3
Temperature &k HeEt kR SR &k FREA KR Rk E FrEd KR
/C Total length SGR. Body weight Total length SGR. Body weight SGR,
/mm 1(%-d™) lg /mm 1(%-d™) lg 1(%-d™)
16 6.930 0+0.355 9° 1.406 8+0.173 9° 0.0025+0.0008 9.538 8+0.587 3 0.925 9+0.078 7° 0.011 0+0.000 9 2.957 7+0.163 1°
19 9.190 0+0.381 8° 2.349 2+0.138 5" 0.016 2+0.003 4° 14.807 1+0.863 0° 1.475 9+0.073 4° 0.046 0+0.002 1° 2.087 0+0.088 9°
2 10.613 3+0.274 3 2.829 9+0.085 5° 0.018 2+0.004 1° 17.453 3+0.626 9° 1.682 6+0.044 7° 0.080 1+0.003 7° 2.961 9+0.092 1°
25 12.731 7+0.429 9° 3.435 6+0.113 5" 0.040 2+0.009 9° 19.990 0+1.199 7¢ 1.850 8+0.075 6" 0.114 9+0.010 3% 2.093 3+0.181 O°
28 12.900 0+1.197 19 3.468 9+0.311 5 0.062 4+0.008 6" 20.473 3+1.050 7¢ 1.881 3+0.065 0" 0.116 6+0.005 6° 1.248 7+0.096 4°
31 12.793 3+0.549 49 3.450 7+0.144 7 0.031 8+0.000 5° 19.886 7+0.408 5° 1.846 2+0.025 8" 0.107 2+0.005 6° 2.427 6+0.103 1°

e [ s AN TR F A i B (e [B] A 1 2 22 5+ (P<0.05)
Note: Means in the same column with different superscripts are significantly different (P<0.05)

* 3 REXMJILRT, HEEZEHENK T
Tah.3 The effects of temperature on the development of S. taeniatus larvae and juveniles
KB BB K¥% Days/d
Developmental stage 16C  19°C 22°C 25C 28C 31C
VI8 —IF 4852 The newly hatched larvae—L arvae feeding 7 5 4 3 3 3
T OB —II 9304 2% Larvae feeding—Disappearance of the yolk sac 11 7 6 5 3 3
U 35 4% Tk —M% 7T 46 3 Disappearance of the yolk sac—A ppearance of scales 65 61 30 25 25 24
8% B I 46 1 B —B 9 52 %% Appearance of scales—Intact scales / 77 57 53 49 50
411 Total days /150 97 86 80 80

W [ TRAEEAL, (IR
Note: / indicated the number of experimental fish was insufficient, and observation was stopped
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)8 1 81 S B 19 % 7 AT, LS X
SRR, SRR, 287C | 31CHIBER S
R IR R ICAR AL, (15 25°C AL DT
EHAK.

23 Ml4%EiHfF. HEEKE5HRPXE

G AR A )1 et ir . Mifa X B X 80 Hild
KB, 2K L)5 HBRO)MERPEG M 3 k%
W PR AL (R 4), PUIAESR AT HEf 2K ULNE S5
AR S R A 4553 0.99 ) F, 8] Cubic 4: K
R REAR S oAk 11 DU )1 A AT | £ 4 KA A () TR
TR H B AERKEN . WEARTLIER, 25C .
28°C Fl 3LCHLMAT . FE A= 4 1 B g e HiAth
SR, [IRE, A 2 gy s e T fE— RE /)
TEEESE R, A7 e Y 4 BE TR EE 0 T g 4 o

F4 WmIRLKL)EBRO)MWEEFRE
Tab.4 Regression equations of total length (L) and
days (D) post hatching of S. taeniatus

RJEIC 14 Cubic F 7 J5 f R2
Temperature Cubic function
TL=2x10"°D%-0.002 5D%+0.136 6D+
16 4,686 1 0.992 4
TL=3x10"°D%-0.000 9D?+0.176 2D+
19 4595 5 0.992 6
TL=8x10°D%-0.001 8D%+0.258 9D+
22 45079 0.994 0
TL=—7x10"D%-0.001 1D?*+0.282 0D+
25 47083 0.995 7
TL=3x10""D%-0.005 2D?*+0.396 9D+
28 4.245 1 0.994 0
TL=2x10"°D%-0.003 3D?*+0.348 5D+
31 4.445 1 0.998 8
e 25°CZH4 K WI{E Cubic 4= KA 5| H T 7 F 45
(2020) Y BIF 5T 45

Note: The Cubic function model of the total-length
observations in the 25°C group quoted the results of Wang
et al (2020)

24 RENMIIEEF. BEFEZNHZIT

AWEFE N DU AR A7 T 4R, Seit 2 25°C
21 1% e A8 A Rl AR EE AT . MERLA AT R, JEILG
3 with4 7k y=0.000 3x°-0.022 9x*+0.673 7x—
5.520 4 (R?=0.995 2)(¥ 2). Mtkiml, 16°CHLEE
AR, Uk 43%, FHUUE 19CH, HFiE%EN 73%,
22°C~28CHLIMAF G R I3k 90%, Hir, 25CHTFE
RiEr, ik 97%; i 31°C ARG N 87%., MK 2
ATDLVE H, TR DU ) AR R AT | HE 0 77 6 R i 8

R, A — 5 il B2V I P, A R Bl B2 A T s T T i 5
T st vy, AEAFTAF . HEMABIAF

60 | ¥=0.000 3x*-0.022 9x*+ 0.673 7x—5.520 4

R*=0.995 2

TEIE & Survival rate/%

40%
20 +
0 1 1 1 1 1
16 19 22 25 28 31
15L& Temperature/"C

(12 TR RE 2 DU A i A | A A 0 56
Fig.2 Survival rate of S. taeniatus larvae and juveniles at
different temperatures
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LB YIRS (E AR, 2018), ABF 5% WLEEAN [ L i
T, DU feRAE . MERAE K A TSR, 1)
JEEXF DU )1 A AT FEfa R & A R AR, 45
HEHANIEE ST EEHEAR, R, ERE.
ey Rk s T A SN

TR X DU I AT | AE A L R R L {7
B, D )i A b e U SR AMIE R SR, TRIET,
IR 4 (25°C | 28°C 1 31°C) Hh B B 42 14 1 #E 8 R
P, T AR R, BB IT AR R A ) 2 B 2 TR
FETFE R AT, 5 R 7% (Silurus meridionalis Chen)
FORIT S 485 9 —E (WP BELF45, 2000), 25°C, 28°CHI 31°C
MR fa, 16 6~8dif, BRI E WL, (L%
A SR E A B R E TR . i,
BN FoREY, SRR, JF iR
%, BERE I R, B — o ) PR A,
AR PGESE ;s R, HEEA, MmiE RS
B, TmMEE Y AL, HEf], 28°CH1 31°C
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(Nurdiani et al, 2007), A5, 80d i, 28T %
T, MMM ERAEREY R, Hj0E 25C, Ui
BTE— YL P, Rl IR 0 T, U et A
bk, AR, RS mElE R, Bk, e
ffr . MEfAREE BRI, 25°C~28CHE, HAK
A, TR A (201 P R, HEE AR
EanlRadEE A, SRR NAERSER,
MG AE AT . HEARE B A .

32 BESH. RakEx

2k A (2015) W 5 R W, A A AE VL IRV A
LB P U ) [ A i A T L 20 B T /N R B, i
Je ARATFLI 705 6 L R i R i R TR
JE RS 0 A AF I E B A R 22—, X2
SR A A AR, DN R 6% 52 ) £ 288 1Y) A7 3
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FEHH RN, DU At ATt Ae I 1 8 A G AR R AE T =
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A AR D) e A 7 HEfAYIET-H

AR, BEATLRFRIE R, DU A b )
FET- AR EATf dB], AR A AR Y B T B A X 8K
A, R, AR B O U, IR EC
BASEN, S 5 ff(Discogobio yunnanensis)
(%% 56 55, 2018) . fIH Jig 4 (Myocyprinus Asiaticus)
(R FHIEAF, 2000) 5T — 2, LR AT AR R TAT
I ] )25 AR T RS0 AR FNLEE AL TR R & &
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1998), MEelK 7, 16°CZH U 1| A& i 1 45 £ i 1 59
HAEBRG, fAGFEN BT HARESA, MEAFR
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Effects of Different Temperatureson the Growth and Survival Rate of
Sinibrama taeniatus L arvae and Juveniles

WANG Yali, LIU Yue, TIAN Jigiia, HUANG Jing, PU Deyong, WANG Zhijian“T’

(Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education;
Key Laboratory of Aquatic Science of Chongging, School of Life Sciences, Southwest University, Chongging 400715, China)

Abstract Snibrama taeniatusis a rare and unique small economic fish found in the upper reaches of
the Yangtze River, including the Qinjiang, Qingyi, Jialing, and Dadu Rivers. In recent years, due to the
Three Gorges Project and overfishing, wild populations of S taeniatus have decreased sharply. Water
temperature is a critical factor for newly hatched larvae, significantly affecting growth, differentiation,
and survival. Determination of the optima water conditions for S taeniatus growth performance is
essential to maximize production. To explore the effects of temperature on the growth and survival of
S taeniatus larvae and juveniles, an experiment was conducted at 16°C, 19°C, 22 C, 25°C, 28°C and 31°C.
The entire developmental process was divided into four stages: Larvae feeding, disappearance of the yolk
sac, appearance of the scales, and intact scales. The length of each stage (in days) was counted, and the
growth parameters such as total length and weight were measured. The results showed that the
development process accelerated with increasing water temperature. The time to intact scales in the 28°C
and 31°C groups was shorter than in the other temperature groups but did not differ from the 25°C group.
At 80 days of development, the body weight of S taeniatus in the 25°C and 28°C groups was
significantly heavier, especially in the 28°C group. With increasing temperatures, the survival rate of
S taeniatus larvae and juveniles initially increased and then decreased. The survival rate was higher at
22°C~28C, and the composition survival rate was highest at 25°C. The correlation coefficients of the
fitting function between total length (L) and the days after hatching (D) were greater than 0.99, indicating
that a cubic growth function properly reflects growth at different temperatures. Based on the devel opment
process, growth index, and survival rates of S. taeniatus larvae and juveniles, 25°C~28°C is the optimal
temperature range for S. taeniatus production.

Key words Snibrama taeniatus; Larvae and juveniles; Temperature; Growth; Survival rate
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