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[13-16], , 33.83% 37.59%,
4, 36.5~45.6 cm,
, , (39.97+2.47) cm, 512.7~
956.7 g, (741.79+123.33) g
| (F FL Fw)
, 5
1.1 R Fy
2013 2014 10-11 [Fu. 128=2.532, P<0.05];
687 F F [Fa, 128= 47.86,
( 5~8 cm) IV P<0.001; Fi4, 128=31.267, P<0.001]
133,
1.2 , 1 ,6°
(fork length, L) (body ,
weight, W) , 10~15 2/5, 5t ,
3 (net 13,
body weight, ;) (ovary weight, W) A 16.57%, 47 8"
, , 7% 4"
0.5~1.5 g, 10% , .8 ,
, 4" 7" 4"
, 10%
F( )= / x
(eggs/cm) FL=F/L; 2.2
(eggs/g) Fw=F/W,y ; 1 ’
(%) GST=(W,/W,)x100; (F) 1.161x10%~5.921x10* |
(g/em) K = (W,/L})x100; 3.027x10% 79.7% 1.5x10%~
1.3 4.0x10* (F) 307.13~
6 ( 1119.4 eggs/cm, 622.5 eggs/cm,
) 81.95% 400~800 eggs/cm;
(Fw) 19.81~56.98 eggs/g,
Microsoft Excel 2007  SPASS 34.62 eggs/g, 84.21% 23~43 eggs/g
18.0 , 1.9 , F  Fy ,
Fr
2 2.3
2.1
1, 133
, 48" 5 , 57 6" , (F FL Fw)
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Tab. 1 Characteristics of the biological indices and individual fecundity of Coregonus ussurinsis in Fuyuan section of
Heilongjiang River
age
item
4+ 5+ 6+ 7+ 8+
sample number 15 45 50 17 6
Liem range  36.5~45.6 38.4~49.5 41.6~51.2 44.3~54.1 49.8~52.9
X £SD 39.97+2.47 43.19+2.27 46.16+1.94 48.6242.626 50.87+1.31
Wi range  512.7~956.7 664.7~1353.7 846.5~1597.3 904.5~1789.4 1556.8~1976.4
& X £SD 741.79+£123.33  959.65+145.66  1212.2+175.63 1404.9+248.63 1731.4+181.51
W range  423.5~758.9 537.8~1080.3 608.4~1233.5 671.5~1403.2 1192.2~1506.8
e X £SD 594.7£97.2 754.9£118.7 933.4+130.6 1076.2+200.6 1316.9+£108.9
W range  62.5~167.2 87.1~251.1 110.5~351.9 200.3~425.1 303.9~474.2
o8 x £SD 111.1£31.96 155.2+£37.06 225.6+48.05 279.3+68.4 356.1+£68.5
GSI/% range  13.36~25.89 12.22~30.71 13.59~31.76 17.37~43.79 24.23~34.62
? X +SD 18.63+4.26 20.66+4.38 24.17~3.83 26.314+6.09 26.94+3.88
K/(g-cm™) range (.7597~1.0984 0.7729~1.0554  0.7938~1.1103  0.7745~1.1 0.9094~1.0716
& X £SD 0.9272+0.079 0.9317+0.066 0.9447+0.067 0.9278+0.095 1.0006+0.067
FI(<10* eggs) range  1.161~2.726 1.366~3.949 1.959~4.971 2.256~5.115 4.721~5.921
£8 X £SD 1.835+0.53 2.501+0.605 3.295+0.689 3.983+0.778 5.173+£0.413
Fi/(eggs-cm™) range  307.1~684.9 346.7~914.2 452.6~1050.7 495.8~972.6 929.4~1119.4
vices x £SD 456.3+118.5 577.8+133.2 711.9+£136.2 803.9+£123.8 1000.7£72.6
Ful(eggsg ™) range 21.07~47.96 19.81~52.25 21.18~56.98 27.09~53.51 33.29~43.23
wicees's T+SD  30.8+7.19 34.5348.02 35.4946.74 37.03£6.8 38.7943.38
/(x10* eggs) total fecundity 27.52601 112.5542 164.7436 66.7123 31.037
/% proportion 6.8375 27.9587 40.9226 16.5715 7.7097
25r 251 30
— &
L L 25
‘5 20 /« 20
SE 20
= 2151 151
2g \ 15+
¥ o 10 10+
H g 10
§ 5t sF sk
ol N N . .
0 1 2 3 4 5 6 03456728 910111213 19232731 3539434751 555963
AL B /(10" eggs) AT 1/(<10% eggs-em™) IRFEARRT B F)/(eggs-g™)
individual absolute fecundity relative fecundity of fork length relative fecundity of body weight
1
Fig. 1 Distribution of Coregonus ussurinsis individual fecundity in Fuyuan section of Heilongjiang River
8 6 (F Fp) F F.
, (P<0.01) . Fy
2 " F Fp ,
, 0.488 0.281 , 2
, F F_ (F FL Fw)
F F, : (P>0.05) 2
(F Fv) (F Fo) ,
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*2 BRIKTIBRSHAEASNMMEENSEEE—ERMEITFE
Tab. 2 Regressive equations between individual fecundity and single index of Coregonus ussurinsis in Fuyuan section of
Heilongjiang River

individual fecundity

index
F /eggs Fi/(eggs-em™) Fyl(eggs'g™")
/em F=0.051L** F1=0.053L**¢

: , P>0.05

fork length (L) R’=0.641 P<0.01 R>=0.476 P<0.01
/g F=28.96-2220 FL=2.072W"8" P>0.05

body weight (%) R*=0.713 P<0.01 R>=0.572 P<0.01
/a F=661.64°+8468 F1=126.54-52.94 P>0.05

age (4) R>=0.593 P<0.01 R>=0.488 P<0.01
/g F=36.86,—1803 F1=0.57TW,+159.8 P>0.05

net body weight (W) R*=0.636 P<0.01 R*=0.480 P<0.01
x F=2.723(L x )" F1=0.732(L xWw)*¢* P>0.05

LxW R=0.709 P<0.01 R’=0.559 P<0.01
/g F=391.4w,"% F=21.07w,"%" Fy=1.616W,"%%
ovary weight (7,) R*=0.868 P<0.01 R*=0.808 P<0.01 R*=0.281 P<0.01
1% F=1170GST"*! F1=38.44GS1*" Fy=4.575GS1%*
gonad somatic index (GST) R’=0.464 P<0.01 R*=0.529 P<0.01 R>=0.488 P<0.01
1% P>0.05 P>0.05 P>0.05
relative fitness (K)
7r 12 L
F=51x10"°L** F,=53x107" 1> )
2_ o 2 oo ©
. 6 F R*=0.641 ° §§n 10l R'=0476
33 5| 55
< 3 = 8 F
=8 s &
e 4t <8
RZ = L
22 5] £
W =
i e 4r
Q3 2 )
<z Z 2
ZZ2 1t ®E 2
£ = E
0 1 1 1 J 0 1 1 1 J
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Y K:/em fork length N K:/em fork length
r —4 222 12 3
F=2.896x10" o2 _ Fy=2.072x107 pos1o °
6} R=0713 ° s L RB=0572 ° o o
52 g 10 o .
> E sl LY a2 LN )
< = o) 24
= TE st
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2

Fig. 2 Relationship between the individual fecundity and fork length, body weight of Coregonus ussurinsis in Fuyuan section of
Heilongjiang River
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, 2 , 3
s 3 (n=133, P<0.01)
3 ,F I

R3 BRIRTIRSHEAHENMMEENSXNK. REMFRMEITHE
Tab.3 Regressive equations between individual fecundity and fork length, body weight and age of Coregonus ussurinsis in
Fuyuan section of Heilongjiang River

index Fleggs R? Fi/(eggs-cm™) R?
/em F=863.4x1.08" 0.638 F1=53.38x1.0565" 0.472
fork length (L) F=24.921>-20508 0.628 F1=34.63L-895.6 0.460
F=22341-70262 0.623 F1=0.385L°-121.7 0.460
/g F=12.09w"" 0.711 F1=0.464W+141.3 0.564
body weight (W) F=31903InW-19271 0.697 F1=515.8InW-2942 0.560
F=0.011W+14482 0.691 F1=283.8x1.0001" 0.550
/a F=77194-13376 0.590 F1=10.794%+307 0.485
age (A) F=22774"4" 0.575 F1=94.44"""* 0.483
F=42765In4-43159 0.574 F1=704.81n4-547.7 0.479
24 :
F1=834.074+2.0414-12.483L+0.469W+1.413 W+
133 (F Fo 2.656 W0+5.345GSI—742.323K—0.026LX w
(R"=0.793, P<0.001)
Fw) X )
8 F1=144.098+1.709W+7.644GSI (R210.775, P<0.001)
SPASS , 8 , (o)
) (GSI) R Fr )
0.771 0.334
) ’ (FW)
s Fw=60.388—-0.2014-0.25L-0.014W+0.035W,+
0.135W,+0.438GS1-42.357K-0.001 LxW
R*=0.654, P<0.001
(F) ( )

' Fw=46.207+0.476GSI+0.115 W,~24.881K+
F=35566.792+409.2874-547.744L+1.885 W+ 0.0001Lx  (R*=0.636, P<0.001)

65.661W,+120.134W,+193.94GSI-34700.683K—

) 8 , (GSI)
0.745LxW  (R*=0.85, P<0.001)
: (Ws) (L)x (LxW) (K) ,
F=-20762.971+83.112W,+620.86L+279.02GSI GSL W, Fw ;
(R*=0.842, P<0.01) 0366 0566, K LxW Fy ,
8 , (W,) -0.373  -0.556
(L) (GSI) (F) , 3
(F) ,
0596 0290 0.254 3.1

(FL) s
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(F)
1.161x10%~5.921x10* | ,
(Coregonus albula)!"”
. 0.478x10*%-2.46x10% |
(Coregonus peled)"*!

, 9.4x10* |

[19]

(Fw  19.81~56.98 eggs/g 2.12~2.65 mm),
(Fw  64.6~116.09 eggs/g)"”
(Fw 311 eggs/g, 1.6 mm)!'™

, [Hucho tainen, Fw

1.1 eggs/g, (5.16£0.19) mm]™"
(Brachymystax lenok, Fwy  1.38~5.37 eggs/g,
2.20~3.37 mm) 2 ,
3.2

F FL X

, Fy

. 1
(Pseudosciaena crocea)[ ]

#if](Culter albumus)™ (Xenocyprism icro-

lepis)m]

, (Pelteobagrus
fulvidraco)®! (Schizothorax lis-
solabiatus)*¥

) #\(Culter albumus)™ (Chrysichthys

nigrodigitatus)™! i (Pseudobagrus trun-
catus)??
, (Stromateoides argenteus)?*”
(Neosalanx taihuensis)™**!

(Brevoortia aurea)®

, fif] (Culter
dabryi)P" 6
, F
Fr
s FW
, Fw ,
(F Fp)
F
) FL FW
) (F FL Fw)
33
[13]
5" (L=38 cm,
W=700 g),
, , 4" (L=36.5 cm,
W=512.7 g) 1 ,
57 6
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Fecundity of Coregonus ussuriensis in the Heilongjiang River, China

LI Peilun"?, LIU Wei', WANG Jilong', ZHAN Peirong', WANG Chen'->

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Fecundity of Coregonus ussuriensis, collected during October and November 2013-2014 in the Heilongjiang
River, China, was studied. Fish age was determined by scales, fork length, body weight, net body weight, and ovarian
weight. The ages of the specimens were 5'—8" years. Individual absolute fecundity was determined by the gravimetric
method and was used to calculate relative fecundity per centimeter, relative fecundity per gram, gonadosomatic index,
relative fatness, and other indices. Individual fish absolute fecundity was 1.161x10°-5.921x10* eggs (mean, 3.027x10*
eggs). Relative fecundity per centimeter was 307.13—1119.37 eggs/cm (mean, 622.5 eggs/cm. Relative fecundity per
gram was 19.81-56.98 eggs/g (mean, 34.62 eggs/g). The relationships between absolute fecundity and fork length, body
weight, and age were regressed with a power function, linear equation, and a parabola. The relationships between rela-
tive fecundity per centimeter and fork length, body weight, and age were described by a power function and a power
function and linear equation. Relative fecundity per gram was not correlated with fork length, body weight, or age but
was correlated with gonadosomatic index and ovarian weight, using the power function as the best fit. A multiple re-
gression analysis revealed that individual absolute fecundity was significantly correlated with ovarian weight and fork
length, while relative fecundity per centimeter and relative fecundity per gram were significantly correlated with ovar-
ian weight and gonadosomatic index. The correlation between individual fecundity and ovarian weight was higher than
that with the gonadosomatic index based on the partial correlation coefficient.

Key words: Coregonus ussuriensis; individual fecundity; the Heilongjiang River
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