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Fig. 1 Apparatus for the measurement of

active metabolism in terms of nitrogen
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Fig. 2 Relationship between the rate of ammonia excretion
(mg-N/hr) at 30°C and body weight (g) of the starved
fishes. Open and solid circles indicate silver carp and
bighead respectively. Symbols in the following figures

are the same as Fig. 2
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Fig. 3 Relationship between the rate of ammonia
excretion (pg N/g/hr) and the period of starvation
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Fig. 4 Reladonship between the rate of ammonia
excretion (g N/g/hr) and the swimming speed
(lengths/sec.) at 30°C. Each point on the swimming
speed at 0 represents the mean rate of excretion
at rest of the starved fishes
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Tab. 2 Assimilation efficiency in terms of nitrogen for Microcys#s and
-
Daphnia by the silver carp and bighead at 30°C
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Tab. 3-1 Growth rate of the silver carp and bighead in the Lake Dong
Hu during summer (Liu et al., 1976)
FAE AKE R \ tE
G Go D) BHERE (3-H 5/ B)
B 13.6 54.4 41 0.033812 0.653
-1 3.8 93.0 54 0.059021 1.171
£3-2 H.MAENNEREE
Tab. 3-2 Growth rate of the silver carp and bighead in the net cage placing
in the Lake Dong Hu from Aug. 18 to Sep. 22, 1983
EHEE ERE R R 5
G G () Bk £ o 2
3 21.0 38.8 34 0.01809 0.347
& 24.7 28.2 34 0.00390 0.075
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fik Gy = l.14W%® .
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Tab. 4 Ingestion rates (mg-N/day) of the silver carp and bighead (body weight 20g).
The figures in parenthesis indicate the rates in terms of wet weight (g) of their foods

bl & i L
(kKB ER-R/BGE/R) BR-A/HGE/R)
0 81.3 (11.3) 64.3 (8.2)

2 92.7 (12.9) 72.6 (9.2)
4 110.7 (15.4) 84.4 (10.7)
6 138.4 (19.3) 101.4 (12.9)
T 69.4 (9.9) 74.2 (12.9)
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Fig. 5 Diurnal changes in the gut in the gut content of the
content (% of wet weight of fish silver and bighead carps
body) of the silver and bighead in the net cages placed
carps (Chen, 1986). Circles and in the Lake Dong Hu

triangles indicate the values of
both species in the Lake Dong Hu
and in the fish pond respectively
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Fig. 7 Relationship between the defecation rate and the starvation period
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Tab. 5 The instantancous rate of defecation (o) of silver carp and bighead

BRI HESEEE (a) & ]
B K # ' 1.27 1.84
B @& 0.43 0.57
ExTirkE (n=138) 0.7440.30 1.0740.48
L. RRENLER

¥ LR HAERN B FIBR R (O)RAKRT AR, RENBEGE K6
iR HREEALENEMEERE AN BRESEREARR , % (g 24.7 72,58 8.7 77);
Moeh (8 11.5 50,88 16.0 32) s M (B M AI54 20 52), AEEEENIHEEZEI TR K
& 6 WEE MR EFEHERGHREEMERRNRAMKREN. RikgEE WP,
e WO Y MIATAAE 20 n(BE)NANE. HEVHERKHBEENE(6).
HT BN HERE (N MEERKEL 6 PH c RS BENEHERERAEGE
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%6 ARTAARUNAHESHRBOBRREE R GMA R LR
(BRPHESRZERCGD,AHE 20 THERHMEAETEE)
‘Lab. 6 The ingestion rates computed With the formula of Morishita as compared
with ingestion rates in terms of nitrogen of silver carp and bighead (body weight 20g)

i #hIE s Py
BAE 50.2 24.3 30.6
5 2N 17.0 8.2 10.4 12.9—15.6
I 29.3 14.1 17.8
BAE 34.7 24,4 10.3
5 BNME 10.8 7.6 3.2 9.4—11.0
LA S 17.0 14.2 6.0

AE LR AN R & 2 (5o SIERT PR RREARR, WANNRERENHER
ERAATAXNTELDRAE, HEVHERGEE S P AN E R SEREBE
MERBUER. MWETHEEREBNEEMN T o - SEREBNETRAER. AT
ARXRBEEN, HFERERANTRAKREN. HTESR 0 THRE—REak, d&
FRHER S (Stress), b AT AIRELL —RAEDLRATHEZ . FIUART ARBEROE R
REo MARTFEEERERZEUERREDENERBEOERKBHE, XA RR R
AR ZE R A RAT KBRS ERERENI—B,

RSP RGBT B0 M, R 8 R RS E (K) (R 7)e KRiEHk&, U
RE B VB EUBERIE R R 8—10% , B2 12—14% . IWMERER RN, LISEHINTFR
HAEMRBERRBAAN 7% CRBE (Carassius auratus curieri, FFIFHY) 1)
MARBI(EZE) R LR AERERBEN 6—20% (ZHHER, 1973)%, LRERM
AT RFBR S N E R RNER B TR, AR RHREERNERERA
IERRY.
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Tab. 7 Comparison of growth efficiency (k) in terms of wet weight, hitrogen, and calorie

BE% B % ol %
B 3.8—4.6 10,0—12.1 7.9—9.6
% 5.8—6.8 14.2—16.7 12.1—14.1

ATHNBRSREE —BRYE, TERPIMAKN. ESBNKER 23°C, M
ERRFFANSERPHETTRMNELF. EREZRFEORE b 8 dH, KB 20—
23°c H1, 03—24 TRBERNBERE LB EITHE XK EB 35—55% (Herrmann,
1983)U2 ) 45—47 FH A IKER 21% (Omarov, 1970)17, 875 SN HIKER 11.7%
(Biaokoz F1 Krzywosz, 1981)%, KX NE(C) AKE (W) ANNHELR TS

1) REBEER,
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4.6 (BT -/ 5/ /NFF £ Sy Dy n=20)0 7KiR 30°C, EERARARIMEE 22,0,
20—30°C Z A Qu AR 20 BELE 30°C rhiRERBE (M) 54hE (W) WERRAD
M = 0.652W*™ (B 75-O,/ /NI, XK 52 B/ #E (1976)PE ARG, BH20°C g4
FRIFR AR B 0.306(2531-0,/ 7/ /M) (Herrmann, 1983)U7 7EFR MR MBS T,
20—30°CHHY Qu 78K 20 HHLTFTINAAT G rhi B B HIE 8 FF R 20—30°CHI R
16497 2 5RO R EHMN.

100+
50

BER (3/X)
Ingestion (g/day)
=

14

0.5

3 1 ) LI -
1 5 10 50 100 500 1000
# E(3%) Body weight (g)

HS MARESMNSNERRGE/ B BENGE GOWXA
(WEA TN 20—30°C,ERHEN C=0.64W"", LhE
R AL S F S e S )

1 Herrmana (1983) 2 Moskul(1987) 3 Omarov (1970)
4 Biaokoz and Krzywosz (1981)

Fig. 8 Relationship beteen body-weight (g-wet weight) and

ingestion rate (g/day, wet weight) of Hypophthalmichthys

molitrix under 20—30°C. Regression formula being C = 0.64w"""%,

data from: 1 Herrmann (1983) 2 Moskul (1987) 3 Omarov
(1970) 4 Bialokoz and Krzywosz (1981)
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NITROGEN BALANCE IN THE SILVER AND BIGHEAD
CARPS 1. ESTIMATION OF SEVERAL PARAMETERS
IN RELATION TO THE NITROGEN BALANCE
DURING THE GROWING SEASON (SUMMER)

OF FISH
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Abstract

In terms of nitrogen, several parameters such as the metabolic rate, the assimilation effici-
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eacy and the ingestion rate of the silver and bighead carps were determined during the summer
months.

On the basis of the rate of ammonia excretion during starvation periods, the resting meta-
bolic rates of fish at 30°C may be expressed as the following equations:

Silver carp: Mg = 0.054W*%(mg-N/h)

Bighead carp: Mg = 0.073W""#(mg-N/h)

Where, Mz and W denote the resting metabolic rate and the body weight (g) respectively.

The active metabolic rate of both fishes increased exponentially with the increase of swim-
ming speed. At the swimming speed (lengths/sec.) around 4, the least swimming cost (in terms
of nitrogen) for both fishes were recorded.

During the summer months, about 90% of food items of the silver carp in the Dong Hu
Lake are phytoplankton (Microcystis), whereas the bighead carp selectively takes up cladoce-
tan (about 30%) in addition to phytoplankton. On the basis of the assimilation efficiency for
Microcystis and Daphnia of both fishes, the assimilation efficiency in terms of nitrogen for na-
tural food organisms in the lake was estimated as 44% for silver carp and 57% for bighead.

The aitrogen balance of the silver and bighead carps can be formulated as follows:

Silver carp: 0.44Cy = 1.81 WOl - % {0.054 — 0.021(1 — (0-2165) } yyo-ses

Bighead carp: 0.57Cy = 1.98W%é 4+ ?2;—5 {0.073 — 0.033(1 — %) }wore

Where, Cx: ingestion rate in terms of nitrogen, s; swimming speed (lengths/sec,), W: body
weight (g). Calculated from the above equations, the ingestion rates (wet weight of foods/dav)
of the silver and bighead carps (20 g in wet weight each) were 65—80% and 47—57% of their
body weights respectively. These results agreed well with the rates estimated by a different
method (Morishita, 1968) based on the daily changes of the gut content and rate of the food
passage in fish intestines.

Key words Hypophthalmichthys molitrix, Aristichthys nobilis, Phytoplanktivorous fish,
Nitrogen balance Ingestion rate, metabolic rates



