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=4/3- 1 - (r/2? R/2 21d ,

r R ) Rel- ) 30d
ative fatness (K = w/L® x100)!" 1 , (0.091 +0.017)
1.2.2 20 g (1. 85 +0.03) an, (1.32 +£0.02) an,
: 350mL 500 mL : (0.72 £0.03) an, (0.48 +
, , 20—30 ind/mL  3h 0.03) an, ) ,
J ) ) 21d
e = , (0.129 + 0.008) g,
/ x 100% (2.85 +0.05) an, (2.01 £0.04) an,
1.2.3 PRN MR 0.020 an’ 30—33
MR , , 45 1
, 4 : (1) 0—15
, : (2) 15—24 ,
: MR 24 0.130 g (3) 24—33
[3.4] ,  (4) 33
2
2 ,0—24 , 30
2.1 (2.97 £0. 30) an, (2.09 £0.13)
, , an, 30
1
Tab.1 Measuring scale of young fish in the starvation group
Developme- Body weight Total length Length before Length of yolk Short diameter Number of
ntal stage (9 (am) anus (am) sc (an) of yolk sac (am)  selfmutilation (%)
0.091 £0. 017 1.85+0.03 1.32£0.02 0.72+0.03 0.48 +0. 03 0
3 0.097 £0. 005 1.99 +0.07 1.41 £0.05 0.72 £0.03 0.44 £0.04 0
6 0.100 +0.019 2.12 +0.06 1.51+0.04 0.68 +0.03 0.40 +0. 02 0
9 0.111 +£0. 005 2.28 +0.07 1.60 £0.09 0.67 £0.03 0.40 +0. 02 0
12 0. 116 +0. 007 2.50 +0. 06 1.75+0.08 0.64 +0.03 0.36 +0.03 0
15 0.127 £0. 012 2.66 +0.15 1.91 £0.15 0.61 +£0.02 0.31+0.03 0
18 0.127 £0. 009 2.80 +0.06 1.98 £0.05 0.62 +0. 06 0.30+0.05 0
21 0.129 +0. 008 2.85+0.05 2.01+£0.04 0.66 +0.05 0.24 +0.02 0
24 0. 130 £0. 009 2.93+0.25 2.05+0.19 0.66 +0.04 0.23 +0.03 2
27 0.127 £0. 009 2.92 +0.06 2.05+0.05 0.61 +0.05 0.17 £0.03 7
30 0. 126 +0. 008 2.97 +0.30 2.09 +£0.13 0.60 +0. 07 0.19+0.03 14.5
33 0. 125 +0. 007 2.97 +0.16 2.08 £0.10 — — 13
36 0.116 £0. 011 2.92 +0.05 2.04 +0.03 — — 12
39 0.113 +£0. 008 3.00 +0.05 2.11 +0.05 — — 6
42 0.109 £0.013 2.95+0.07 2.07 £0.05 — —_ 2

45 0. 108 +0. 012 2.91 +£0.06 2.02 £0.04 — — 0
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EXPERIM ENTAL STARVATIONON HUCHO TAIM EN
AND DEFINITIONOF THE POINT OF NO RETURN

ZHANG YongQuan', YIN Jia-Shend ,DU Jid , JA Zhong-He and TONG Guang-X iang
(1. Heilongjiang River Fisheries Research Institute of Chinese Academy of Fishery Sciences Harbin 150070, Ching;
2. College of Animal Science and Technology, N ortheast Agricultural University, Harbin 150030)

Abstract: As the experimental animal, Hucho taimen larvaes, with rupture of membrane by artificial pavning and hatch-
ing, were experimented by direct observation, data measurament, Motic Image Plus2. 0 and SPSS13. 0. Under the water
temperature of 10—12 , the effectsof starvation on grovth, momphology and behavior were researched. The study deter-
mined the point of no return (PANR) for the larvae of Hucho taimen and the best time of initial feeding. The results shoved
that the total length and length before anus of Hucho taimen increased straightly in 0—24d. The total length of 30d larvae
was 2. 97 £ 0. 30an, of which the length before anuswas2. 09 £0. 13an. After 30d, the increase of the total length and
length before anus stopped, while the total length generally maintained constant. But the fatness unceasingly decreased,
and the weight changed obvioudly that increased negatively after 24d, while there was close relation betwveen the yolk sac
and grovth changes At the beginning of incubation, the volume of yolk sac was0. 087an’. In the first 15d, the wolume
of yolk sac decreased quickly, which was 0. 029an’ in 15d and stepped down later. The yolk sac absorbed campletely at
30—33d after rupture of mambrane. From 21d to 45d, there were significant differences in body weight of the starvation
group and the control group by using the correlation analysiswith 9ssl3.0, p=0.001,p 0.01. The starvated larvae
were black and thin, which had bigger head and slender body. The high of body were lower than that of control group, and
the total length were shorter than that of control group. The melanin in stomach intestine was thickness remarkably. The
hindbrain was sagged by starvation for long time; the gregariousness and ability of initial feeding had negative correlation
with the starvation time. The behavioral repponse of starvated Hucho taimen larvae contained three stages (1) The high
assmbly stage in the surface layer of water body. In this stage, the larvae svan rgpidly, and thiswas the foraging stage.
There were a great quantity of self-mutilation larvae. (2) The stage of distributing in mespelagic zone of water body. In
this stage, there were 40% larvae that began to avay from the group, while larvaes showed head up and tail dovn and
svam tomidity. It showed the change of exterior shgpe, and the tompidity of reaction. (3) At the angohase of starvation,
larvae distributed on the bottom of water, while the body of the larvae svam like* V", the reactivenesswas low, the irri-
tant reaction to the outside was dull, and the self-mutilation was disgppeared. The slf-mutilation appeared in individual
larvaes in 25d and increased obviously in 27d. The individuals of selfmutilation increased with the daysof starvation, of
which the maximum rate was 14. 5% in 30d. The rate of self-mutilation decreased in 35d, and only a few individuals
shoved =elf-mutilation in 41d. The initial feeding time of Hucho taimen was in 21d, and the initial feeding rate was 100%
in 29d. The point of no return (ANR) was in 39d to 40d, while the initial feeding ratewas50%. The best time of initial
feeding of the larval appeared in 25d when the fourth day after svimming up. In 45d, the larvaes of the starvation group
died campletely. This experiment not only provided the reciprocal theory base for the artificial propagation of Hucho taimen
and artificial domestication of the initial feeding larvae, but al©o made the study of moming life history of fish plentiful.

Key words Hucho taimen; Starvation; PNR; Growth; Mormphology; Behavior



