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2 HILiEF R Em R FER, KT EEa XRFERFEAADNEELLLEE, W AT 641100;
3. WA o ER b KA R, I 641200)

BE N T IE L s KB ) I AH (Sinogastromyzon szechuanensis) AN RAETE 17, T 2018 4E 3-5 A REM IR A B
BTV I MEVE A 83 2, M BT A BEAS O K (L) PR B (M) AR EE (W) B S EE (7)), FF 3R BU(G ST AN =5
(K) s U S5 s A 6%, U 5 O B4R, B I o Sy R A AR ) AR B ) () AR AR X A2 58 () LA B A 2 A6 AR B
(Fy)» F S PP B B R I (B0 7 FRAU A M AR B 1 STEASTRAR I R R o SR TR, AR 2.3 4 W AR, 200 5
LA A B EL 26.51%150.60%120.89% ; B HEAE AR 4444 2H 49 50.0~70.0 mm(n=59), 5 £ £ ¥ 71.08% ; HL 344k =
ZH53.01~5.00 g(n=31), 5 M EHI37.35%. FH(829.09+627.54) %1 , A2 1IF 80~3 790 K ; F, J9(12.95+8.46)Fi/mm , 25 IF
1.40~48.58 ii/mm; F,, ]9(206.97+114.73)¥i/g, AL 1F 25.21~614.45 Ki/g. FAIF, 5K AR E G544 5 R B0 48
W, Fo SRR R BRI 2 IR R ORE 5% 5 22 7038 8 BIA 40 A R B, 46568 A2 58 77 AR AR AR B8 7 5 s R 0N
P B IE AR, [ U 75 T840 51 A F =—163.533+82.148 GSI+78.691L(R>=0.675, P<0.01), F, = —1.866+1.195GSI+0.305L
(R*=0.646,P<0.01). PREANAGE )15 B EECR IEARDS, SIRE B UAEE, A7 -EA F=—0.590+17.177GSI-12.727W
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F RN ATE 77 TR B A ER R PR I
i, AR SR TR 2 ] B AR e e A i
FB— R IR IR R AR B A (B A K,
1995).  H I, A DY) ARt i se o b , 24
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1 #Rin7gE

1.1 EIawet

20184 3-5 H TVl R BCREMIRK B 21V
SUPRTIY ) 1] IR SR 2 1 83
1.2 KWHE
120 FH AP FHEN 2 FrERE TG
BEA BIAR K (L, mm) AR E (M, @) IR (I R
PERRJS B ED (W, @) 5P B8 (W, @) 46 A1) 2
o KA ERE, RS 22 1.0 mm, 14 8 R
JAT003A HLF R CEIAS R FL A A FR A FD AR
ORI A 0.01 go RIS A 68 550 T 7 S5
2 BT R 0% TS e R . A RE(GSD =
W, IWx100% ; F=i# £ (KD)= 100x(W/L?) .
1.2.2 9PN % SKHEP GB 12763.6-91 # & M if
I H R EUR B BTV AR E T 10% 48 /R Sk
i 5 , FH T B4R A A oy Ay o R i 8 B AT 4l EEY
30 Kz 50 F Nikon SMI & 2 2 i i 41 HE , Motic Images
Plus 2.0 BG4 BT #3547 G420 52 , RERLIR N 2 1K,
B RS #0 3 0.01 mm. BPAE (D, mm)iHE AKX N
D=(D,+D,)/2, D, 1 D, ARl GFRiFUINIE T (E
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1.2.3 AN E RAERERESIK, 1995 1H
Pe st A5t 7, BRI SR SRR EE Ji5 , BEALAOE S AT 558
FREXZ10.05 g B B T 10% 48 /8 Ak AR [ 5 , 7F Nikon
SM1 MR N Gt OF S VT O R B R . M
Yo HEFE 77 (F R0 =CFE i BRREEURE R D X W5 1k
K AH R A2 58 F3 (F, Bi/mm) = F/L; 44 55 A 3 A2 5l )
(Fy,Ki/g)=FIW.
1.3 B4R

S E A LGP 3B 45 1 22 ) KR, 4 Excel
2007 F1SPSS 19.0 KA AT et 43 #r . MAAESE )
A2 Fa AR 5 2 DL 5 P of BORE 20 (28 1 o 2
BRI 5 4 250 R B 6T B R BRIk ek B D AT
LA, B 2 REL(RD B K N B R .
K FH B DR ER 7 22 O A R B /N B 3 T 2 R (Least
mgmﬁcant difference , LSD) LU 40 Hr AN A2 11 5

AR MAER K R, P<0.05 RN ZE R R E

&R

2.1 EIHBHKER

DY )1 A R Sk O 4 25 A AR (n=83) LR L3R 1 o
Horr, dg /NN R 2 88, 7R K 43.0 mm, 7R 1.56 g,
R 1.20 g, ﬁﬂ%ﬁo 16 g, A R %012.14%, F
W E 1,620 234 ¥ oy il o5 B B R S S
26.51%-+ 50.60%- 20.89%: LB B AR K AN
50.0~70.0 mm (n=59) , 7 & EL [ 71.08%; It 4 4k &
H N 3.01~5.00 g(n=31), i = HL 1) 37.35%(FK 2) .

R )1 SRSk 1 SR TR R A B
Tab.1 Biological indices of spawning female

S. szechuanensis specimens

Eiztan FiEniE| SR bR
&K /mm 43.0~80.0 62.05+8.68
1hH/g 1.56~11.39 4.93+2.17
ik /g 1.28~9.05 4.10%1.76
b i /g 0.11~2.18 0.51+0.37
AR E% 4.35~28.99 12.085.11
ER i 1.30~2.36 1.62+0.19

AR 2~4

2.2 PESHEFIREE

DY 1| A IV 3 50 2 BR T B (R, B0 42
0.55~1.20 mm, “F ¥J 4 (0.92+0.08) mm (n=2 490) ;
G oA R I —ANEAEL, D — U= O (B D,
2.3 MEEES

VU1 [ HEmg ik A At A2 ) (F) 2R(829.09+627.54)
Fi , A% I 80~3 790 KL (& 2—a) AR KAEXT A5 F1(F )N
(12.95+8.46) ¥ii/mm, 221l 1.40~48.58 Fi/mm ( /& 2-b) ;
A4 B R 6 A2 5 f (Fy) N (206.97+114.73) Fi /g, AR

g 25.21~614.45 ¥i/g (B 2—¢) . ZEEE 2050, F N
501~1 000 MK 3L 39 B, 7 2 20 1 46.99%, F, N
1.40~20.00 #i/mm [ANME 69 J& , 5 55511 83.13%, Fy,
79130.01~260.00 Ki/g (1M 41 2, o5 S AL 49.40%.
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Fig.1 Egg diameter distribution of S. szechuanensis
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24 MEEFEHNERSFERMERNXR
ANEAR K AR AR | R R B T R
W B MAAET T INR 2 fin. R 2015, FALF,
B A AR L AR B A R ORI A U 10 38 o v
ICP<0.05) , B 33 B 5 e B0 JG A& % (R 4k
AEEP>0.05) . Hrp  A&K KT 71.0 mm A H K
F 7.01 g 4K E KT 501 g MR EK T

23.51% J% 4 % 1A A4 £ 06 A Bl 77 AR K AR X AR 5 7
RERN . Fy, B A R B8 0 36 0 (P<0.05)
B A K 358 02 0 T B (P<0.05) 5 B 14 4 55 R4 1%
3G 0258 NS BRI (P<0.05) , Bl
3G 2 BT S T RERE S (P<0.05) , B A4 HE 1)
A ZE (P>0.05)

AR ATE 7 5 T2 S48 br ) B A 5 72 L3R 3.

R2 MNERHEHEFERRMEEES

Tab.2 Individual fecundity of S. szechuanensis grouped by morphology

sk o REAR 2 %6 FE T (F)PRE PR AR 8 1 (FL) P mm™! PR A T (Fy )R- ¢!
178 FieAid M:+SD FleAi] M:=SD FieAi] M:SD
43.0~50.0mm 8 255~1601  603.88+435.19° 5.55~33.35 12.83+8.93%  130.45~614.45 324.28+156.51"
. 51.0~600mm 29 80~1393  580.03+329.40° 1.40~25.34 10455576 30.85~512.86  207.32+107.65°
i 61.0~70.0mm 30  157~2433  807.83+529.51° 2.34~34.76 12.21+7.56  25.21~399.21  174.54x90.03°
71.0~80.0mm 16 319~3790  1416.81£901.53 4.20~48.58 18.90+11.42°  35.30~501.85  206.97+114.73"
1.56~3.00 g 17 80~747 408.18+192.42° 1.40~15.25 8.19+3.94'  32.85~401.80  213.61+116.61°
3.01~5.00 g 31 277~1601  677.74+330.69 4.43~33.35 11.68£6.49  69.59~614.45  212.37+121.67°
A 5.01~7.00 g 18 230~2003  900.50+475.74% 3.83~29.90 13.57+6.88%  56.20~393.17  185.92+89.25!
7.01~9.00 g 14 157~2433  1249.57+618.41° 2.34~34.76 17.1448.65°  2521~39921  196.48+103.75°
9.01~11.39 g 3 319~3790  2334.33x1801.91° 4.20~48.58 20.65:22.90°  35.30~501.85  288.66+235.86"
1.28~3.00 g 26 80~1601  528.39+344.60° 1.40~33.35 10.236.84*  32.85~61445  236.75+139.85
i 3.01~5.00 g 33 230~1402  671.39+280.20° 3.83~21.34 10.84+4.62°  56.20~369.85  176.02+76.57°
AR 5.01~7.00 g 19 157~2433  1269.84+605.42 2.34~34.76 17.76+8.61"  2521~399.21  215.47+105.84"
7.01~9.05 g 5 319~3790  1759.20+1502.50" 4.20~48.58 22.67+18.87°  35.30~501.85  224.01+189.55"
4.35%~10.50% 38 80~1258  517.24+244.07" 1.40~17.47 8.13+3.21°  32.85~204.75  130.62+34.42"
g |0S1HE1T00% 33 207-2003 007.79+465.68" 4.20~29.90 14.4445.79°  35.30~401.80  248.32+84.54°
17.01%~23.50% 9 157~2894  1287.67+844.32¢ 2.34~36.17 20.05£11.74°  25.21~614.45  289.60+176.79"
23.51%~28.99% 3 1393~3790  2538.73x1201.99¢ 25.34~48.58 36.23+11.69° 399.21~512.86  471.3162.68°
1.30%~159% 45 80~3790  723.71+620.36" 1.40~48.58 11.2557.88"  32.85~501.85  193.20+99.14%
g VOOASLE% 32 2302890 100043262814 3.83~36.17 15.3448.28"  56.20~512.86  225.70+111.80°
T 1.90%-2.19% 5 157~1055  526.53398.45° 2.34~18.20 8.79+6.81*  2521~274.94  129.44+104.30"
2.20%~2.40% 1 1600.69 - 33.35 - 614.45 -
2 22 80~1601  537.14+369.57" 1.40~33.35 10.59+7.32*  32.8~61445  248.25:147.51
A 3 42 157-2003  694.69+355.50° 2.34~29.90 11.090£5.49°  2521~369.85  177.68+80.25°
4 19 3193790  1464.37+880.19° 4.20~48.58 190.70+11.42°  35.30~501.85  223.92+124.60°

T [ PN R P B R 22 53 1 35 (P<0.05)

Note:In the same column, different superscripts indicate significant differences (P<0.05).

=3 ML AMEEE N SR SRR ERIE NG E

Tab.3 Regression equations relating the individual reproductive capacity of S. szechuanensis to

morphological index and age

ZH YRS HESE T (F) PRRAX A58 1 (F) PRI AR (Fy)
(L) F=247117-267.193L+7710.329 F,=0.033L*-3.672L+112.799 Fy=0.462L-59.057L+2057.694
R?=0.379,n=83,P<0.05 R?=0.235,n=83,P<0.05 R?=0.143,n=83,P<0.05
TR (M) F=10.586M*+56.654M+243.678 F,=0.137M*+0.305M+7.485 Fy=3.467TM?-40.881M+308.040
i R?=0.399,n=83,P<0.05 R?=0.248,n=83,P<0.05 R?=0.035,n=83,P>0.05
AT (W) F=10.197W*+101.387W+211.109 F,=0.146W*+0.605W+7.576 Fy=5.240W°=55.137W+328.978
. R?=0.300,n=83,P<0.05 R?=0.170,n=83,P<0.05 R?=0.037,n=83,P>0.05
WA ZR(GST) F=1.487GSI*+36.858GSI+128.240 F,=0.012GSI*+0.851GSI+0.551 Fy=—0.195GSI*+23.129GSI-38.934
e R?=0.455,n=83,P<0.05 R?=0.551,n=83,P<0.05 R?=0.589,n=83,P<0.05
(K F=-1237.591K*+4746.258K-3568.989 F,==06.577TK*+32.094K-21.561 Fy=152.115K°-434.650K+506.527
P R?=0.034,n=83,P>0.05 R?=0.046,n=83,P>0.05 R?=0.028,n=83,P>0.05
) F=306.062A°-1372.755A+2058.400 F,=4.103A°-20.017A+34.208 Fy=58.409A°-362.613A+739.839
4

R?=0.319,n=83,P<0.05

R?=0.198,n=83,P<0.05

R?=0.073,n=83,P<0.05
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& 3T, FAIF, 5K ARE R E R R
FAFREAH SR B2, Fy 5K A R BN I8 AH G
PR MR 1 S F WA AR E . F.
F R P, 5TEASTREPR S 8 IR, Hoh 5 s R 500
P0G FE S5 1 o
25 MEEBEASEESERZENSTTHEIA

FEAERATE 757 W5 R AR R O R
RS IR 6 N TEAIRPR AT 2 0P [R5 T

Y A2 5 ) 5 RO R A R K 2 OEAE G, [/
77 & N F=-163.533+82.148GSI+78.691L (R*=0.675,
P<<0.01), fHH 5% 2 E 73 71l 4 0.747 F10.642

PR AR A2 58 7 5 Bk R R K B IEAR DG, [
A7 FE N F, =—1.866 +1.195GSI +0.305L(R*=0.646, P
<0.01) , fH K R4 515 0.771 F10.466 .

PRE AN AETE /1 S5 AR B R IEAC, 5AEE
HARSE, [ 7 FE N Fy =—0.590+17.177GSI-12.727W
(R?=0.639,P<0.01) , 5% 5205 77°40.799 F1-0.359,

3 itig

170 J1| A R 5k ) 7= B 25 BY

17 GRS AL AT AR HE IR AR A LA R )
JE AR AL RN B L B BRI ) R A A F) 2D R e
CRR A /N ZE 1996 EBEIE S , 2005 FRAR D44,
2006) . AR Y )1 AW b IR 455 3 AT RFAE , HEANAFAE 3
b= YR R A () 20T, Oy — IR OISR, e 25 R
513t BV (Parabotia fasciata) (B HA%5,2007)
JH AR AT B 2588 (Homatula potanini) (% 51655 ,2009)
Hh AV (Sinibotia superciliaris) (F 7555 ,2012) F1 5%

31

R4 JLTERER B EME A E N LR

Tab.4 Comparison of individual fecundity among Cobitidae fishes

- FEAS 2%t A5 1 (F)/ R KA £ 1 (F, )/ R e mm! P AR AR I (Fy ) R I
/) Y[ il YO [ HE Y[ HfE
DY ) 1] A 83 80~3790  829.09 1.40~48.58 12.95 25.21~614.45 206.97 PN
Vet 113 325~63840 8564.00  4.00~311.00 57.00 74.00~805.00 347.00 SFL IR 25 51990
DL IR e Ji ffk 125 1018~4804 2519.00  13.40~45.51 27.29 265.27~865.48 540.61 A2 AR A, 1999
A 2 189 102~574  283.74 1.89~9.11 458 31.62~159.44 69.76 W 4, 2009
i R fifk 128 414~9625  3230.00 5.00~83.70 32.40 21.00~789.00 227.00 HHEAE, 2011
AR YDA 178 560~4401  1915.00 6.30~45.80 21.70 39.00~424.00 230 .00 +754,2012

PRIDH (S, reevesae) (T 7K BZE , 20140 A 75 45 R —
B 5 (Misgurnus anguillicaudatus) (5 7% KA
FE',1990) DL IK & IR (Triplophysa bleekeri) (fi] %
55, 1999) K (Leptobotia elongata) CFEEREESE,
1999) [HIHHF 58 45 S A Fir AN o
3.2 MJI4EmShE) MR AR 1 5 E A R R
MEATE )R N R R B A R — N E
BLFR bR, S e BT N RN B R W, 3 a4
RV g R I  32 3R 8T DR 3R )RS I R 44 RR,
1995) o R bt JURP SR £ A AL S TR BL(FR 4)
VY ) 1] e 5 Sk ST~ 25 46 %6F AR B )RR A K R R A B K
T AR B SR (R RS, 2009) , /N T TR iR (4
AR A, 1990) « UL iy JEL B (1] 224 55, 1999)
rh AR YD R CE 95 2, 2012) AT B 4R b 3 e £
2011) o V3544 FAH XS AR 5E g/ T e Sk < B AN
AR 28, 19900 F1 U1 IS 15 Ji7 6if (540.61 Ri/g) (] 54
%5, 1999) , 5 A b ik (O 75 %, 2012) 5 4 b
(g S5, 20110 AHAE , K T 46 A far B 26 K (PR K ke
5, 2009) . FUH R, AT e SRR 8 A VE IR I
FHE VM 2 S K IE M R T & B A
[ B 95 5H SR IS A 0% (3 4%, 2011 Plank et al,

20160 o PU I HER 68k A= v T 7K I Tt =t 0 L J R A o
b HANE N R, BB N, RN R, B
TR T AL =X SR . N ARE R I AE 4,
TE A AR R I AR 9 1 Bk RE 71, 5 e AR VD fifk
CF 75 5, 2012) FIBE AR 70 ifk (35 3655, 2011 [ 5T
iR —E
33 MEEFENENARYRMFEEES

A ME A G ) 5 A IR AR E IR K
WAE RSB IR G, H 5 A P8 bR 1% R Bl 4
PRI F A B 22 5 (B 44 K 5 19955 Anibeze,
20000 o 411 74 58 & JR 86 (Triplophysa tibetana) F 5 1k
o AR AN R RO O By SR K
P LR EIE 25 G, 5 i 2R B 2 R R O 6 ()
ML SE, 2009) 5 A4 AT By S5 68 F 5 AR RS AE DG AN
BT Py, B AR 13 K0 98/ (R |5,
2009) . DY) A0 f F A0 F RS 30 FE A S MEA 2
Zh, 5 HADTES F PR B T IRREH S, Fy 51
KRR BOAER IR 2R IR B % 45520t
EVEE e IS =0 RO N WARSE R (0 PS
FRTI0I DY ) 1) e e S R BT AR 7T, DA T R R
B2
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N TR B A K R 2 TR H s PR T R AR T
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FA TR AR

S &k
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Individual Fecundity of Sinogastromyzon szechuanensis
in Shijia Section of Tuojiang River

WANG Yong-ming"?, JIANG Wei-wei*, PENG Shu-dong®, YAN Lin®, SHI Jin-rong®,
XIE Bi-wen®, HUANG Xian-quan®

(1. Key Laboratory of Freshwater Fish Reproduction and Development <Ministry of Education>,
Key Laboratory of Aquatic Science of Chongqing, Chongqging 400715, P.R.China;
2. College of Life Sciences, Neijiang Normal University, Conservation and Utilization of Fishes Resources
in the Upper Reaches of the Yangtze River Key Laboratory of Sichuan Province,
Neijiang 641100, P.R.China;
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Abstract: Sinogastromyzon szechuanensis, endemic to the upper Yangtze River, is listed as an important
conservation species in Sichuan Province. In this study, we explored the individual fecundity of S. szech-
uanensis in Tuojiang River, including measurements of individual absolute fecundity (F), relative fecundity
per millimeter (F), relative fecundity per gram (Fy,), maturity coefficient (GSI) and condition factor
(K). The relationship between measures of individual fecundity and morphological indices of the
S. szechuanensis was also analyzed. The objective was to better understand the reproductive ability
of S. szechuanensis and provide theoretical evidence for germplasm resource conservation and artificial
reproduction of S. szechuanensis. From March to May of 2018, a total of 83 female S. szechuanensis in
ovary stage IV were collected from the Shijia section of Tuojiang River. The body length (L), body
weight (M), net body weight (W), ovary weight (W,) and egg diameter of all specimens were measured.
Age was determined using scale growth rings and F, F| and Fy, were determined by gravimetry. Results
show that the specimens collected were 2, 3 and 4 years old, respectively accounting for 26.51%, 50.60%
and 20.89% of the total number collected. The body length of most fish (71.08%) fell into the range of
50.0—-70.0mm (n=59), and many (37.35%) had a body weight in the range of 3.01-5.00 g (n=31). The
ranges of F, Fy, and F; were, respectively, 80—3 790 eggs, 25.21-614.45 eggs per gram, 1.40—48.58 eggs
per mm, with an average value of (829.09+627.54) eggs, (206.97+114.73) eggs per gram and (12.95+8.46)
eggs per mm. F and F increased with body length, body weight, net body weight, maturity coefficient and
age (P<0.05). These two measures of fecundity initially increased with condition factor and then
decreased (P>0.05). Fy, increased with maturity coefficient (P<0.05), decreased as body length
increased (P<0.05), decreased and then increased with net body weight and age (P<0.05), and did not
correlate with body weight (P>0.05). F and F, presented significant quadratic correlation with body
length, body weight, net body weight, maturity coefficient and age, while F, presented significant
quadratic correlation with body length, maturity coefficient and age. Further, multivariate stepwise
regression analysis showed that individual absolute fecundity, and relative fecundity by length were
positively correlated with maturation coefficient and body length. The respective regression equations
were F=—163.533+82.148GSI+78.691L (R*=0.675, P<0.01) and F;=-1.866+1.195GSI+0.305L(R*=0.646,
P<0.01). The relative fecundity by weight was positively correlated with maturity coefficient and negatively
correlated with body weight, and the regression equation was Fy=—0.590+17.177GSI-12.727W (R?*=0.639,
P<0.01). The distribution of egg diameters indicated that S. szechuanensis spawns once a year. These
results provide valuable support for conserving S. szechuanensis populations.
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