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Studies on Nutrient of Carp-fry.
1. Effect of Variations in Protein Content in Diet upon
Growth and Mortality of Carp-fry.
By
Keiichiro SYAZUKI

A culture of carp-fry was carried out for 4 %4 months with a view to
examine effects of protein content in diet on their growth and mortality.
Composition and protein content of diet used in the experiment are shown in
Table 2. The results obtained are as follows:

|. Proper content of protein in the diet was found 25% — 50 9%. But more
specifically, 40 % —459% were the most favorable for carp-fry below
3 months and 25% — 30 % above 3 months in age.

2. The fry fed on 25% —50% of protein content have grown nearly the
same, with feed-coefficient 2 — 3.

3. High mortality together with low growth rate was found when
administered with diet with either more than 45% or less than 20% of
protein content.

4. Fffect of raw beef liver added at a 10 percent level on dry basis was
recognized when fed on the diet having much peotein (40 % —50%) and

it was remarkably evident in fry of younger stages.
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Table 1. Chemical composition of ingredients in diet used.

T Component Moisture Percentage in dry matter
Material o (%) Crude protein Crude fat Crude ash Frlj:l:xgtigct
Raw beef liver 68.2 72.50 13.91 5.24 8.35
Yeast 10.4 46.19 1.29 6.98 45.54
Starch 17.4 0.50 0.00 0.22 99.28
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Table 2. Composition and protein content of the diet used.
'''' T Nowof pond Al Al sl | clalp || .
ingredients e R
Casein 7 70 50 50 30 30 15 15 §]
Starch 30 30 50 50 70 70 385 85 0
Yeast 5 5 5 5 5 5 5 0
Salt mixture * 5 5 5 5 5 5 5 0
Raw beef liver — Ak — + — + — + 100
Content of protein (%) 58.95] 60.31| 46.32] 48.94| 25.56| 30.24| 16.66| 22.24| 72.50
# McCollum! s salt mixture No. 185
*% Raw beel liver was supplemented at a 10 per cent level on dry basis.
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Table 3. Number of fish alive during the 1st period.
e No. of pond ' ' ' '
_ Time on exp. (days) —~—TT—— A A B B C c D D E
0 100 100 100 100 100 100 100 100 100
10 94 94 100 100 100 99 97 97 938
20 61 a7 99 96 96 95 95 3 96
30 4 11 31 95 92 90 86 88 93
Table 4. Growth after 10 days in the 1st period.
No. of pond A A B B! C cr D Df E
Average weight of fish alive (g) 0.162] 0.183| 0.166] 0.170] 0.143; 0.141| 0.138| 0.141] 0.155
Total ircrease in body weight (g) 5.00 | 7.06 | 5.66 | 6.00 | 3.30 | 3.00 | 2.76 | 3.07 | 4.45
Growth rate (%) 146 173 151 156 130 127 125 128 140
Mortality (% 6 6 0 0 0 1 3 3 2
Feed coefficient * 2.0t | 1.56 | 1.90 | 1.83 | 3.33 | 3.55 | 3.99 | 3.58 | 2.47
* Total feed consumed was 11 grams.
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Table 5. Growth after 30 days in the st period.

Ne. of pond A Al B B C c! D D! E
Average weight of fish alive (g) — — 0.171] 0.192 0.163 0.166] 0.146| 0.150| 0.208
Total increase in body weight {g) — — 16.30|8.13|5.21 |5.42 | 3.50 | 4.37 | 9.53
Growth rate (%5) — — 157 | 174 147 | 149 | 132 | 140 187
Mortality rate (%) 96 89 69 5 8 10 14 12 7
Feed coefficient * — — | 5.24 14.06 | 6.34 | 6.09 | 9.43 | 7.55 | 3.46

* Total feed consumed was 33 grams.
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Table 6. Results obtained after 70 days in the 2nd period.

No. of pond B B C Cc! D p! E
Initial number of fish 9 10 13 15 15 11 10
Initial total weight of fish (g) 4.4 4.7 3.8 3.9 3.8 4.7 4.6
Initial average weight of fish (g) 0.49 0.47 0.29 0.26 0.25 0.43 0.46
Number of fish alive 5 7 11 12 12 10 7
Weight of Ffish alive (g) 14.8 17.5 17.1 16.6 11.2 14.8 14.8
Weight of dead fish (g) 3.7 3.9 0.7 1.8 1.0 0.3 2.4
Total weight of fish (g) 18.5 21.4 17.8 18.4 12.2 15.1 17.2
Total increase in body weight (g) 14.1 16.7 14.0 14.5 8.4 10.4 12.6
Mortality (%) 44 .4 30.0 15.4 20.0 20.0 9.1 30.0
Growth rate (%) 420 455 468 470 321 321 373
Feed coefficient * 2.66 2.25 2.68 2.59 4.46 3.61 2.98

* Total feed consumed was 37.5 grams.
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Fig. 2. Changes in rate of growth.
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Fig. 3. Changes in average increase in body weight of fish alive.

— 106 —



MEOKECET ZWE L 107

g 14

g

§

flal

o

i IZ‘

)

-

2

=

)

= 10}

v

L

ted

)

o

4 8

20

o

=3

N A

2 6

Q

8

8

o 4 /

[#2]

© X

: /
o

Q -

H oL @%

L]

< @/

8

=
5

15 50 75 30

Time in days

it
O

Fig. 4. Changes in total increase in body weight of fish alivie

e

B! B E X P EE HETIEEL g5, HoOMEIE 7 b

EVBMTEECED AN A, JED TEIERDE NG I fjgf:ﬁotbﬁm“ YIES]
NG CAS AN

"‘Eﬂ%%ﬁﬁ'z 70ARI T B KD BN T 2.25, DEWEART 4.66 27705, SRO30H L

DEHEDOABEOEMRIIIE 7 ZFwWRTED E, B LB/ [Zd)ﬁgwgamj:fit’#@ﬂgbsf}z X

< EORRCER TIERE L Z O XTI O D TH AT RN Tk C IR E/NME

BIRULTC,

Table 7. Feed coefficients in the 2nd period.

e gy ectEend g e [ D | D | E | Total weight of diet (o) \
0—30 2.40 | 1.92 | 2.76 | 2.76 | 4.36 | 3.3 | 2.18 18.75
30—70 2.97 | 2.68 | 2.60 | 2.40 | 4.57 | 3.68 | 4.69 18.75
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