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Abstract: Euchiloglanis kishinouyei which belonging to the genus Euchiloglanis in the family Sisoridae is an

endemic fish which lives only in the upper reaches of the Yangtze River. Because of its special living
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environment, breeding habit and evolutionary, E. kishinouyei is an important object of study fish evolution.
The purpose of this study was to determine age structure and growth characteristics of E. kishinouyei. we
totally collected 383 specimens from mid-July 2012 and late June 2013 in the Jiaomuzu River, a tributary
river of the Yangtze River. We measure the body length and body weight of each specimen, described the
characteristics of four kinds of age determination materials: lapillus, pectoral fin spines, vertebra and
opercular, and compared the similarities, differences and veracities. We calculated the increment rate and
growth indexes for both body length and body weight by employing Yin Minchen’s methods (1995), and
analyzed all the data by using Microsoft excel 2003 and SPSS 19.0. The growth of E. kishinouyei was fitted
by the equation of Von Bertalanffy, the age determination was mainly by the vertebra (Fig. 1). The standard
length of the samples ranged 92 - 190 mm, of 74.41% of them within the range of 110 - 140 mm (Fig. 2).
The total weight was with the ranged of 14.70 - 119.80 g, of which 84.86% individuals weigh in 20 - 60 g
(Fig. 3). The sampled fish was identified to eleven age classes (3 - 13 years old) and 84.07% of individuals
were aged at 5 - 8 years old (Fig. 4). The sex ratio (9 : &) was 1 : 1.06. There was a correlation between
body length and vertebra with the equation L = 67.038 + 50.783R, (n = 325, R? = 0.758, P < 0.01) (Fig. 5).
The relationship between body length (L, unit mm) and total weight (W, unit g) showed no significant
difference between males and females, which could be expressed as: W = 3 x 10 73.2%°(n = 383, R? = 0.807 1,
P < 0.01) (Fig. 6). The growth of E. kishinouyei was in a constant speed which can be described by von
Bertalanffy equation. According to the growth, the growth rate and acceleration growth rate equation of body
length and body weight were described as L, = 208.42 [1 - e %08 t+120] \y, = 184.82 [1 - ¢ 0080 (t+12028278
dL/dt = 18.549 4 ef0.0SQ (t+1'20),dW/dt =48.161 0 e70.089 (t+1.20) [l _ e—0.089 (t+1,20)]1.927 9’ dZL/dtZ =-1.650 9e70.089
(1+1.2o)‘ d2W/dt? = 4.286 3¢ 0089 (t+1.20) [1- 0,089 (1+1.20)]0.9279 [2.927 9 0,089 (t+1.20) _ 1]. E. kishinouyei grew
slowly and with a longer life. The growth inflexion points was at 10.87 years with the corresponding body
length 134.24 mm and body weight of 53.37 g, which behind the age of sexual maturity (96 age, 35 age).
The spawning groups were mainly formed by the fish in age of 5 to 6 age, as well as in age of 7 to 8, which
was also the population supplement groups (Fig. 7). That indicted that the resources of E. kishinouye were
heavy damaged. Strict ban to unreasonable fishing and the hydropower resource exploring should be
enhanced.
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Fig. 1 The characters of annuli of Euchiloglanis kishinouyei

a WHABE R b HEF, Ro B4 p e AT 1 ¢ BT d MESBEERTL . AasoRF .

a. Lapillus; b. Vertebra, Ro showing vertebra radius; c. The main opercula; d. Histological section of the pectoral fin. White arrows showing annuli.

¥ (E 1a).

MR EWAR FHEEHEARSE, &
ST LS, HHAREAAR IR o BRI AN I3 W 1)
g B N0 Bt e =l T £ /7 A P R DA T B2 G
Wy MR INSTAT, AR wE, AR,
SREE L I AT R T AR A R, b
AERKAEE WA 5 — A KAE S IS 5 T8 OR
Hed R (B 1), MR ERRISE (&
1b).

TG BT, EAE R
M AT L Eh 9 (R A RS 1R S8 AT ) HE 81T 1%
MERT (B 1), #gufho e Eila b

ARDL, FLAS S AE 5 0855 B (135840 DX 3k B 42,
e e bAFERIES, TIFRMEE (K
1),

Mt k: wANC  BosEmRTE ok, S5 MR
JoR— LR A A A PG VR R A o T 6 ol
DI KRR e g5t (& 1d).

e CE A B By A A v R0 A 4 G i X
2013 4 6 HREEMN) 66 JBbrA R IHT T %
S, RN 93.94%.

2.2 WIRMLER
221 K. BENMA 383 BRI K
ARG 92 ~ 190 mm, AKIYEN (130.14 +



* 232 Y= 4E Chinese Journal of Zoology 51 %
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Fig. 2 Body length distribution of Euchiloglanis kishinouyei
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Fig. 3 Body weight distribution of Euchiloglanis kishinouyei
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Fig. 4 Age distribution of Euchiloglanis kishinouyei
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Fig. 5 Relationship between body length and vertebra radius of Euchiloglanis kishinouyei
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Table1 Measured body length and back-calculated body length at each age class of Euchiloglanis kishinouyei

- S
PrAH Measured JBEAK: Back-calculated body length (mm)
A Number
54 of body
Age specimen length L L2 Ls L4 Ls Le Ly Ls Lo Lo Lu
(mm)
95.00 +
3 2 404 80.83 92.23 100.28 — — — — — — — —
4 7 105.15 £ 80.46 92.67 100.92 112.39 — — — — — — —
5.63
5 65 2126524 * 80.71 92.68 100.93 114.03 121.38 — — — — — —
+
6 132 22774'84 - 81.63 9200 100.33 11433 122.10 130.38 - - - — —
135.88 +
7 77 6.06 79.82 90.86 100.00 111.62 11849 12532 132.72 — — — —
145.87 +
8 24 775 81.60 90.32 99.75 112.81 119.74 126.85 134.79 143.46 — — —
150.92 +
9 9 387 78.32 88.88 98.36 109.89 117.10 12531 132.89 139.36  146.39 — —
159.86 +
10 5 555 80.79 88.54 98.15 11292 120.16 128.17 134.60 140.77 147.36 152.92 —
160.17 =
11 4 331 78.30 87.19 97.95 107.68 11537 124.63 131.89 137.61 14244 14931 155.20
RS
Weighted mean back-calculated  80.27  90.60 99.63 11196 119.19 126.78 133.38 140.30 14540 151.12 155.20
body length
“—7 RoRBPEE=Z . “— indecates data deficiency.
W . B SR SR K P E SR A ER.

KHMTEOT t #5, —&mLREESR (P >
0.05) .
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PRy R e (186 8D FIMEYE (197 &) 1Y
SRR S AR T o B, R E
E SRR (B 6), [MIHTRES
Wk, Q¢ W=3x107°L* (n =186, R? =
0.7697, P<0.01), &: W=2x10"°L**® (n=
197, R®=0.8349, P<0.01). 3. 11, 12 fl13
WEREAKRAD, KM, 4 ~ 11 BFEAE M
fh St A KA ERIA R EEE R
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T MERREREAR A FF 5 RE W = 83 x 10 L% (n =
383, R?=0.8071, P<0.01) #&AK 5ikE

233 AKEHAEKIER 365 REEFRT
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30 1T 12 W 13 W FE AR D, ARAEZ M
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IARK R F A A KR B LAE 4 ~ 6
W, 76 8 WMNEFRE R mKT s AR KR
RF AT EAE 4 ~ 10 I8, KA KR
Fr4~6 Wi, 7~10 BHFT N, (B4
FER KT RE A KSR 4 ~ 10 BI85
KW 4~6WmANE MEKARKRE, 7~10
AR KETRE; 4~ 10 EAIE AR
R KRG

234 HERKFEMEKEE. EKNEE TR
WA K S5EE RN b (2.948)
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Fig. 6 Relationship between body length and body weight of Euchiloglanis kishinouyei
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Table 2 Comparison of body length and body weight in different age of male and female

Euchiloglanis kishinouyei

44 Body length (mm)

£ Body weight (g)

G BEAH - -
Age  Samples (2/d) 0 3 R P A 0 3 R P fi
Test for difference Test for difference

4 13 (3/10) 104.00 + 6.93 105.50 + 5.56 0.703 20.64 £4.62 20.58+2.32 0.979

5 70 (32/38) 117.63+6.49  115.08+5.95 0.616 3039+6.64 2883642 0.323

6 138 (71/67) 128.44 +8.59 127.21+6.18 0.286 40.90+10.39 4107 +7.68 0.911

7 85 (45/40) 135.80 £9.31 135.98 +6.01 0.893 4832+1142 48.37+862 0.979

8 30 (18/12) 14567 +10.47  146.17 +10.47 0.866 57.02+1244 59.87 +13.46 0.489

9 12 (7/5) 15157 +11.14  150.00 +3.54 0.514 63.32+13.10 62.71+3.99 0.859

10 7 (3/4) 159.33+14.67 160.25+7.41 0.850 7344 +1362 7347+1493 0.997

3. 11. 12 Fl 13 WFEAK D, KA. Samples of 3, 11, 12 and 13 age were too few to do the t-test.

to = - 1.20, MRIFWAKEGAREXRTFEW =3 x
107°L>%T 95k 13 W, = 184.82 g. R ILAFHI A
ME (R AET A KIS L = 20842 [1
- g 0080 (t + 1.20)]@ W, = 184.82 [1 - o 0089 (t +
L2072927 9 Sl kK R A K R SR — B A
B S8, SRR KA KSR R dudt =
18.549 4 e 0089 1+ 120 ke &/ Kokt Ji5 75
d?L/dt? = - 1.650 9e 008 (1200 pke i 1l i g
%jij\j dW/dt =48.1610 ¢ -0.089 (t + 1.20) [l _ e70.089 (t+
RO AR T A K T R dPWildE =
4.286 3670.089 (t + 1.20) [1 _ 670.089 (t+ 1.20)]0.927 9 x
[2.927 9 o 0089 (t+120) _ 1]

AN PR AR A 2R AR K AR K T
JEE TN EE R A L A, B RS R T,
PR R T, AR du/dt gkt , Jf
BT 0, KA d*L/de B8 ETF,
BT tHU R 7, RUBEE KA KRR
B, i rdiagete (8 D, 3AE Ktk
FAEK L A AKIRRIG S ML th 2k, PRk
K s th & B W R i sl (& 7D,
HA AERR £ = 10.87, ¥ t AR AR KRR A4
KRR, SRAFH AR 1 A R T 43 0
134.24 mm F153.37 g. %4 t<10.87 v}, Bl
WY, dwidt 8, dPWidt R FRECN IE
4 t=10.87 I, dw/dt ks K fE, d®Widt® 0,

1 t>10.87 I, dwi/dt F d®Widt? 35 F s e
10.87 WY A FPRE RIS B, 10.87 W5 N
Tl FEE o R Y B o

3 g

3.1 FA TR S AR IR

i RS S (AR A B B A
B R AR . X H S R I,
ANTF] A0 2835 B AE S S 2 M R BT AN . AR
BT . PREAT S S R R R )
SHANE  FRIHMTYSE, AR KR
AERSTEMTE T, EEMHEER SR LK
W A0 I 2 R, ATAET AR GUR R b g
a7 FZE TR IS AR, JF L ge b0 2 RO B RS,
HESRREEAE A FEEEE R LU AEH
ORI, RAU A R LR
B, JEAEERI TR IS s I BE RS (b
NHERE, RUEWANE. HTEHEE %
SEAE R S H A S e SRR W) £ R IA 93.94%,
LA S5 5 AR I EORA AN B 8
SOMTE R, R, CAMER B R K E
(OESEE g
3.2 AN A KR

KA T 7 FE P FE %L b B8 S b 28 AE R
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B 7 AR
Fig. 7 The growth curves of Euchiloglanis kishinouyei
a AL b MK L, o AR M d. AREAEK L, e AR ML, £ AR TR E 2k .

a. The growth curve of body length; b. The growth rate curve of body length; c. The accelerated rate curve of body length; d. The growth curve of

body weight; e. The growth rate curve of body weight; f. The accelerated rate curve of body weight.

O RARKARE T REMME b 55T 3 Bk 3 i,

K SARE K RAFR 1995). A
& ARt AR . AAE TR RIFRE b 2
32921 F12.948, 5 “3”7 LR EER, HUHE.
T PR A A AR R[] U1 7 R B L £ 5 A
MAE G & 22 5, 3R WIMERE S AR AR HORT R
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Table 4 The comparison of growth characteristics of several kinds of fish in the Siluriformes

HyFp b AL b K t ZH R

Species Habitat Number ! References
oA .
HL R . K] Dadu River 383 2.9279 0.089 10.87 AW
Euchiloglanis kishinouyei
KA Mystus macropterus 757K Chishui River 511 2.638 0.069 35 127 R4&W4% 2011
[ Zfi Liobagrus marginatus 5% fZ {1 Jialing River 363 2.756 8 TR 2011

- . s . 2.968 8 (9) 0.2219 (%) 36 .

i) ] 3
574 Pelteobagrus fulvidraco Al Lake Fxian 708 27905 () 02476 () 31 275 4% 2006
# Mk Cranoglanis sinensis V4YT. Xijiang River 238 3.0610 0.1460 5431 kit 1987
BLAiE M. guttatus KU Zhujiang River 325 3.1872 0.089 1236 FRUEZESE 1999

) o . 3.0389(9) 0.08 (9) 11.5(9) .

i f R R 45
rhAEfik i Clupisoma sinensis ¥ 71 Mekong River 188 3.034 6 (J) 010 (3) 75(3) BHAUM 45 2011
Ly % L e 1.964 6 (2)

L Tt Fish d 200 P45 2012
Pseudobagrus ussuriensis g 1Sh pon 2.005 (d) P

AR RE A K R B K SR v £ 28Ik B LR
K LB iR 4, e it AN R
Az iy A I R R AR KRS k {ER 0.05 ~ 0.10
e A KIS 0K, 0.10 ~ 0.20 A&
KRl 0.20 ~ 0.50 2P IE A KBl (Branstetter
1987). A€ k=0.089, J& T/EKZEE, /&
R s, UL, nTRES FR Y
PEA G, IR A2 BITER R . KRS 2RI
BEPRZ R

A BRI A K AR b e A S AR K ) F
SR, A E KRN A K L A 43 1) e e £ 24
AR TR B AREALE FH AT B 1] P B o (1 £ Ak 1
SN SR E RS N =N |
1993); AKHEET H TR AR K B
AR Febs EE T IR AR A K R (B
TEAF 1990). MRETAIE Kb AR
FRPRE LR AR 3 BB 6 W
PR AR AR K e AR K i e iy, 2B K
MR, H 6 W atEIR LT, 6
WEHT A S I, 7 R E AER RTAKR
E AT B, AR R E I 45
AP 2 JEAKpE, AEKEZN. b,
A PR E AR AR G (10.87) @R

Ja TERCGAER (6 8, 358, X—m5H
A KM, i K ak—F (REESE
1999, BUAHHE 2005, ZFLI4L 2008, HHEFARLSE
2010, %4:W] 2011, BHXUNEE 2011, #I#4%
2012, A¥HESE 2013) (R 4), JB THEmAEE
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