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Tab.1 Catching age structure and measured value of the body length and the body weight of S. malma
(%) (em) (g)

0" -1 18. 64 7.0~ 9.1 8.30 4.2~ 8.2 6. 83

-2 66. 10 8.7~ 17.5 12.33 12.2~45.2 23.25

2t -3 5.08 15.1~ 19.7 17. 40 37.6~ 81.4 59.50

3t -4 3.82 16.4~ 25.8 20. 83 48.8~ 183.9 109. 00

4t - 5 3.39 32.9~ 34.1 33.50 378.5~ 420.3 399. 40

5" -6 3.39 36.1~ 38.0 37.05 500. 0~ 600. 0 550.0
2.3

, (L,cm) (R, mm)
:L=0.033 49+ 49. 295 OR(N= 105,
r= 0.984 7)
1" 56.09% ,2"
49.54%, (2
; (L, em) (W.g)
, : W= 0.012 24L.7"” ¥(N= 380, r= 0.987 8)

b k]

~
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Tab. 2 Annual relative growth rate and the body length by backcalculation of S. malma
(cm)
(cm)
Ly L, Lj Ly Ls
0r -1 8. 30
1" -2 12.33 8.22
2t -3 17. 40 7.54 11. 89
3t - 4 20. 83 7.42 12.20 16. 07
4t -5 33.50 8.93 14. 14 20. 10 26. 06
5" -6 37.50 8. 89 14.08 22.50 25.90 30. 10
8.38 13.08 19. 56 26. 00 30. 10
(%) * 56. 09 49. 54 32.92 15.77
* (%)= (L,, ;- L)/L,x 100
, , von Bertalanffy
Advanced Basic von Bertalanffy
, ( ) L= 49. 64 cm, k= 0.
182 5, ( ) Weo=1279.69¢ to= — 0.002
138 :
L= 49. 64[ 1- e 0.182 5(1+ 0.002 138)]’ W= 1279.69[1- e 0.182 5( 1+ 0.002 138)] 3
: von Bertalanffy t ,
t (dL/dt  dW/dt) (d*L/de d*W/dd)
- 0. 1825 0. 002 138
dL/dt= 9.059 3e (o ).
AW/ di= 700. 630 3e~ O-182 5(t+ 0.002 138)[ = o 018250+ 0. 002138)]2’
2L/ di2= — 1.653 3¢ * 1825(1+ 0,002 138) 7
2W/dile 127, 865 0o~ & 1825(1+ 0.002 138) TS 0.182 5(1+ 0.002 138)] 30 0.182 5(t+ 0.002138) _ 1
(D ( 2 3) : t , dL/dt
. d’L/dt? ( t , ), ,
Ti=6.02 W= 379.40 g, L= 33.10 em ,
2 2
t< 6. 02 , dW/dt ,d"W/ dt R t , R
u o B [ (4E)
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Fig. 1 The curve of growth rate of the body Fig. 2 T he curve of acceleration of the Fig. 3 The curve of acceleration of the
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s 1 ; t> 6. 02 , dW/ dt
Fw/d : W/ de : t ,
2
2.4
2
32 ( 3 ( Diptera) (Culic
dae) ( Chironomidae) 7~ 8 9~ 10 ,
+
,0 ( 7.0~ 9.1 cm) ,
30% 20% 40% 17 ( 8.7~ 17.5cm )
3
Tab.3 The food composition and percentage of occurrence frequency of S. malma
(%)*
(%) 7~ 8 9~ 10
1. 87.59
1.39 25.0
0.42 5.0 12.5
0.42 10.0
0.56 5.0 12.5
1. 11 20.0 12.5
0.42 10.0
0.28 5.0
0.70 20.0
7.10 10.0
1.81 35.0 37.5
0.97 15.0 50.0
1.81 25.0
0.97 15.0
14.3 35.0 50.0
1.53 15.0 12.5
0.42 10.0 12.5
9.05 20.0 12.5
2.92 35.0
1.95 15.0 12.5
0.70 10.0
36. 67 45.0 75.0
0.56 10.0
1.25 15.0
0.28 10.0
2. 0.56
0.56 15.0
3. 0.28
0.28 5.0 12.5
4. 11.57
2.79 35.0 25.0
6.13 20.0 25.0
1.39 10.0 25.0
0.56 12.5
0.42 25.0
0.28 5.0

* (%)= x 100
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. 5%~ 15% 1" :
, 1994
, ; s 1.5~ 2.0 m/s; 50~ 100 c¢m;
, , ( Bacillariophyta) ( Chrysophyta) ( Chloro-
phyta) , 10. 7% (
) 67.9%, 12.
5% 8.93%, , ( Cottus poectlopus)
(Hemibar bus labeo) (H. maculatus) ( Brachy mystax lenok)
) 87.59%%,
0.84% 11.57% ,
, (E) +0.13, (E)
+ 1.00, (E) -1.00
(E= (rim pi)/(ri+ pi), i . Pi
)
4 3~ 12 ,
, (5~8 ) (9~ 10 ) 10~ 11
4
Tab.4 Seasonal changes of stomachintestinal food fullness and its index and
feeding frequency of S. malma
3~ 4 58 1.0 8.02 98.3
5~ 6 15 1.8 11.8 100
7~ 8 30 3.2 55.6 100
9~ 10 16 2.3 12.8 100
11~ 12 12 1.2 8.45 100
* [1993] 0~ 5 *ox = ( )% 10 000 * **
(%)= ( / ) x 100
2.5
2.5.1
9~ 11 103 44 0 ;17 13 2
(15.4%), 37 11 (29.7%); 2" 4 (75.0%), 3
(100%) , ,
1 1

12. 8 cm, 10.5,cm; 2" 16.4 cem, 15.1 cm



2.3
2.5.2 5
Tab.5 Annual variation of maturation
8~ 9 10~ coeffident of ovary of S. malma
11 ) (mm) (9 (%)"
’ 4~5 10 1.0~1.7 0.1~0.4 0.78
? 7 22 2.5~3.4 1.2~5.7 4. 82
( 5) 8~ 9 12 3.6~ 4.3 5.8~ 11.9 9.75
10~ 11 16 4.5~ 5.0 9.6~ 16.2 15. 89
* (%)= ( / ) x 100
2.5.3 6
280~ 500 Tab.6 Relationship between fecundity with the
386 ( ) body length and body weight of S. malma
(6 (F, (em) (g )
13.2~ 14.8 17.0~ 33.0 280~ 390 28
) (L, m) (W.e, ) 151~ 19.7  32.7~ 71.6 45~ 475 11
:F=107. 176 6L" **'(N= 41,r= 0. 848 B T
36. 1~ 38.0 476. 0~ 568.0 480~ 500 2
2)  F= 360+ 0.247 SW(N= 41,r= 0. 757 6)
2.5. 4
) 1~ 5 em 8~ 10 m, 50~ 70 cm,
1.5~ 2.0m/s, 50~ 100 cm 17°C , 10~ 11 5~
8C pH 7.6 , 8~ 10 mg/L ,
, 1~ 4 cm
2.5.5
R R 4.5~ 5.0 mm 1994 10 1995
10 2 (25, 30 502.
4 ¢, 36.41 cm 5~ 87T 9~ 12 mg/ L ,
20~ 34 214.6~ 226.2 ;0 67~ 80 495. 8~
504. 0
3
3.1

[ 1989]
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10~ 12 5
3.2
(D 0" ~2° [
1983] 17 ,20 3° 6.02
, 0"~ 5" 5"
Ttygve  Knut[ 1978] [ 1985 ] , ( S. alpinus)
[ Onwrhynchus mykiss (Gibbons) ][ 1993] , [ Brachymystax
lenok (Pallas) ][ 1991]
3.3
, ( )
3.4
[ 1993] 6~ 8C , 21~ 30 168~ 180
;0 42~ 60 336~ 360 Trygve  Knut[ 1978]
7~ 8°C , 230 ;SIS 5
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STUDIES ON AGE, GROWTH, FEEDING HABITS AND
REPRODUCTION OF THE SAL VELIN US MALMA
IN THE UPPER REACHES OF THE YALU RIVER

HUANG Quan,SUN Zhao-He
(Department of Fisheries, Jilin Agricultural University, Changchun 130118)

ABSTRACT Scales were used for the age determination. The annuatring feature belongs to the loose
close and cut pattern. The annuaklring is formed chiefly from October to December. The Dolly varden
charr, Salvelinus malma feeds mainly on aquatic insects, and on small terrestrial animals and others. Feeding
takes place mainly in summer and autumn, but it may be observed all the year round. Most of the females
and males reach the first maturity in the autumn of their third year of life, although some may reach the
first maturity in second year. The spawning took place from October to November and the individual
absolute fecundity ranges from 280 to 500 eggs. Fish spawns once in a year in autumn. The environmental
conditions of the spawning grounds need gravel in the bottom, 50~ 70 ¢m in water depth, 1. 5~ 2. Om/ s in
water flowing speed and 5~ 8 C in water temperture.

KEYWORDS Salvelinus malma, Age, Growth, Feeding habits, Reproduction, Yalu River



