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: (R?)
2
: 1 : 1*, :
, , 29
, 16 13 R 12 3(
) ;4 1(1%  );3:2(2% );32(3% );4 5( )
2.1
) (P>
0.05)( 1) 28.35%  6.32)/ mg
1 { : [J/(gd)]}
Tab. 1 Effect of sex and feeding rate on the body contents of dry matter and
energy for the rare minnow and the analyss of covariance { covariate: feeding rate [ J/ (g* d) ]}
5.76%0.34 26.61%1.30 6.45%0.28 28.91%1.12
1 6.63%0.25 29.28%0. 99 5.67%0.00 27.00%0. 00
2 6.37%0.31 28.53%0.90 5.71%0.21 26.45%0. 80
3 6.5310.34 28.74%0. 88 7.00%£0. 62 30.15%1.37
6.8310.41 29.70%1.17 6.181+0.32 28.05%0.70
F
1. 450 1 1. 450 0. 400 0.533
7.301 1 7.301 2.012 0.168
0.311 1 0.311 0.739 0.398
1.115 1 1. 115 2. 649 0.115
2.2
, ( 2 1 ,
, )
, (SGR: %/d)

[C:)/(g=d)]

I(SGRw+ 1)= - 1.34+ 0.31n(C+ 1)  (R’=0.95, n= 16)
In(SGRd+ 2)= - 0. 27+ 0.20l(C+ 1)  (R>=0.93, n= 16)
In( SGRe+ 2)= — 0.41+ 0.24In( C+ 1) (R%= 0.90, n= 16)
I(SGRw+ 1)= - 0.86+ 0. 18In(C+ 1) (R?=0.90, n= 13)
n(SGRd+ 2)= 0.26+ 0. 0012C (R’=0.72, n= 13)
In( SGRe+ 2)= 0.23+ 0. 0012C (R%= 0.54, n= 13)
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2 { [V (g d) ]}
Tab.2 Analysis of covariance for the effect of sex and feeding rate on the
specific growth rate of the rare minnow {covariate: feeding rate[J/(g*d)]}
DF F
SGRw 5.125 1 5125 155. 449 0. 000
0.710 1 0.710 21.542 0. 000
SGRd 6.037 1 6. 037 35.318 0. 000
1.734 1 1. 734 10. 143 0. 004
SGRe 7. 046 1 7. 046 20. 795 0. 000
2. 889 1 2. 889 8.526 0. 007
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, (0.31) (0.18),

, (Beaver et al ,

1966; Henken et al, 1987; Simco et al, 1989; Berglund et al,1992) Pedersen (1989)

2 ”

(D
, (Allen et
al,1982; Singh et al, 1985; Cui et al, 1988) R

2

2
3 b

Tab.3 Effect of ration and sex on the energy budget of rare minnow

(%1 d) CLI (g d)] F/C(%) U/C(%) R/C(%) G/C(%) R/A(%) G/A(%)
2 0 1.13 81.24 - 82.36
0 1.13 45.36 - 46.48
1 154.14  5.53 1.27 87.74 5.46 94. 14 5.86
147.70  5.34 1.30 115.18 - 21.81 123.36 - 23.36
2 298.17  7.69 1.11 78.69 12.52  86.27 13.73
284.37  7.58 1.20 89.93 0.58 106.03 - 6.03
3 364.89  8.11 1.15 77.68 13.06  85.61 14.39
405.22  8.30 1.30 87.25 2.91 99.36 0.64
518.92  8.67 1.41 76.90 13.02  85.52 14.48
471.08  8.54 0.78 86. 30 4.38 96.77 3.23
) C: (feeding rate) ; F: (faecal production) ; U: (excretion) ; R: (metabolism) ; G:
(energy growth): A: (assimilated energy) ( A= C- F- U) C (measured value), F U 6
R C-F- U- G (F, Uand G were calculated from regression equations, and R calculated
indivectly by: C- F- U- G)
2) J/(d*g) [ Values for the starving fish were expressed as J/ (dog) |
( 3 ) .
, (2) Cui (1990)

100C = 15.7(F+ U)+ 51.5R+ 32.8G
1004 = 60R + 40G
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EFFECT OF RATION LEVEL ON GROWTH AND ENERGY BUDGET OF
MALE AND FEMALE RARE MINNOW GOBIOCYPRIS RARUS

ZHU Xiae-Ming, XIE Show Qi CUIY+Bo, YANG YumXia, GUANG ShowHong

( State Key Laboratory of Freshw ater Ecology and Biotechnology, Institute
of Hydrobiology, The Chinese Academy ¢ Sciences, Wuhan, 430072)

Abstract A diet containing 37. 8% crude protein was fed to rare minnow at 5 ration levels (0%, 1%, 2%,

3% , and Satiation) to investigate the effect of ration on the grow th and energy budget of male and female rare
minnow a 30 C. Food energy, faecal energy, excretory energy and grow th energy w ere determined directly and
metabolism energy was cdculated by difference. The contents of dry matter and energy of fish were independent
of ration and sex. Specific grow thrate w as significantly affected by ration and sex and increased b+ logarithmical ly
with ration for the female, while the specific growth rate for the male in wet w eight increased b+ logarithmically
and those in dry weight and energy increased exponentially with ration. The female grows more rapidly than the
male. With an increase in raton, the proportion of food energy lost in faeces increased while that lost in nitroge-
nous ex cretion was changed only slightly. The proportion of food energy channeled into metabolism decreased
while that deposited in growth increased. Except for starvation, at each ration level, the proportion of food ener-
gy channeled into metabolism w as higher for the male than that for the female, while the proportion recovered in
growth was higher for the female than that for the male.

Key words Ration level, Sex, Growth, Energy budget, Gobiocypris rarus



