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Analysis on the feeding quantity and benefit of the reserve broodstock of

Russian sturgeon in net cages in large water bodies
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Abstract: In order to explore the feeding quantity and breeding benefits of reserve broodstock of Russian sturgeon in
net cages in large water bodies, the reserve broodstocks (female) of 4-year-old Russian sturgeon with an average body-
weight of (6. 1540. 23) kg were cultured in net cages, and the feeding quantity (FQ) calculated based on the daily feed-
ing rate (FR) of the breeding base was used as the benchmark to set four feeding levels of C-1 (80% XFQ), C-2 (90% X
FQ), C-3 (100% XFQ), and C-4 (110% XFQ) to study the effects of different feeding levels on the growth perfor-
mance and breeding benefits. Three water quality monitoring points (upstream, test site and downstream) were set up to

evaluate the impact of aquaculture production on the lake water environment. The results showed that the survival rate of
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C-1 was significantly lower than that of the other groups (P<C0.05). The survival rates of C-2, C-3, and C4 all exceed-
ed 99%, and there was no significant difference (P>>0.05). The weight gain rate of C-4 group was significantly higher
than that of C-1 group (P<C0.05), and there was no significant difference in weight gain rate between other groups (P>
0.05). The feed conversion ratio of the C-3 and C-4 groups were significantly higher than that of the C-1 group (P<C
0.05), while there was no significant difference between the other groups (P>>0.05). Survival rate, weight gain rate and
feed conversion ratio all gradually increased with the increase of feeding amount, but the increase in C-3 and C-4 groups
was not significant compared with C-2 group (P>>0.05). The lowest breeding cost was recorded in C-2 (6. 35+0. 28 yu-
an/kg)than the other groups (P<C0.05). In addition, the breeding benefit obtained in the group of C-2 (11. 66+0. 28 yu-
an/kg) was significantly higher than the other groups (P<C0.05). The results of water quality monitoring in the experi-
mental area and upstream and downstream indicate that the water environment indicators are affected to a certain extent by
aquaculture activities, especially the amount of feeding. The water temperature and pH value show seasonal changes over
time. The changing trends of the values of TN (total nitrogen), TP (total phosphorus), AN(ammonia nitrogen) and HI
(hypermanganate index) at each monitoring point are basically the same. Except for TN, the monitored values are all
lower than the Class II water quality standard in the surface water environmental quality standard (GB 3838-2002).
Therefore, in order to reduce breeding costs and improve economic and ecological benefits, we suggest that the current
daily feeding rates o could be reduced from 100% X FQ to 90% X FQ.
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Table 1 Changes in daily feeding rate and feeding times during the experiment

255 H 1) A (H B /A ) Eidl 3/ €1

SAH8HZEG6H10H 0.80% L6 L M5 A 1R
6H11HEG6H24H 0.30% 51k
6H25HE7HI12H 0.30% ROoR 1R ABEERE 1 H
7TH13HZE10A3H 0.20% ROoM 1R, AR ERE 1A
10A4HEI0A9H 0.20% 51
10H10HZE10A 25H 0.40% L6 M5 A5 1R
10H26H&E10A31H 0.46% L6 LB 5 mAS 1IR
1MAITHEEIIAH 0.66% W6 B 504 1K
1TAI0HE11H 14H 1.32% L7 ML M4 S TR
11TAISHE1IHA19H 1.80% RTE A S TR
11A20H=E12H 18H 1.22% 7R A R TIR
12A19HE12H 26 H 0.00% (£

12H2THERFE1HG6H

0.90% ST B4 A TR
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Fig. 1 Sampling sites in Zhelin Lake
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Table 2 Effects of different feeding quantity on growth performance of Russian sturgeon

3 WIHREC WIhRIE/ AR ZoRWE/ ®iWE/ JETH IATES iﬁé‘i% (EEEES¢
/R kg2 ! H/E kg B kg ! w/R (SR)/ % (WGR)/ % (FCR)
C-1 488 6.12+0.14 465 8.62£0.08 5.9040.15 23 95.2840.82"  39.97+£2.46" 2.36+0.14°
C-2 488 6.1440.12 485 8.73+0.20 6.50+0.12" 3 99.39+£0.77"  41.99+£1.40"  2.52+0.08"
C-3 484 6.264-0.34 482 9.0040.31 7.284-0.39" 2 99.59+0.48"  43.81+£3.48" 2.66+0.21"
C+4 496 6.044-0.29 494 8.894+0.29 7.81%0.36" 2 99.60£0.47"  47.30£3.75 2.74+0.22"

T [ — 5 h 28 E 7 PR R AR A 35 22 5 (P<<0. 05)

Note: different letters in the same column mean significant differences( P<<0. 05)
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Table 3 Cost-benefit analysis of Russian sturgeon with

different feeding quantity

A LR B RN
;'?'J JET O MG/ AKRE R/ FEilks/
i /kg kg i /kg Jt-kg ' Ji-kg !

C-1 169.63 2810.80 4008.80 7.5340.38° 10.47-0.38'
C-2 2221 316215 4233.80 6.3540.28" 11.66+0.28"
C-3 1533 3513.50 4337.80 6.79£0.19" 11.21+0.19"
C-4 1453 3864.85 4390.90 7.3640.24° 10.64+0.24"
O o A — 3 2 80 b 05 BN RACR A b 22 5 (P
0.05)

Note: different letters in the same column mean significant dif-
ferences(P<<0.05)

SESLANE 2 B, 78 ) — B[] 7 AN [) A 00 1 22 ] 3
A pH A 24 T b 3 1k 22 5, I 3 Bl I ) 114 25 1k 52 2 1
THe B kg, SR AR IX ]y 9. 5~32.2 °C;pH
(L B B 1] 28 A 52 B0 2 8 i R AU 7 e 0 AR A
T2, B AL IX ] Hy 6. 9~8. 85 TN Fifi iif 1] 725 4k A 44
ERWEEABEE CAESANBEES TIAER
41 H (P<<0.05) , 7 [F] — B 8] s 69 A 5] SR A 5 22 1]
TN S H SHMI1A TS B Em T Fies
S 5 (P<<0. 05) , HoAl 0 A S B o 35 M 2 5
(P>0.05), M &AL X 8] 2 0. 75~1. 24 mg/L, ¥
A AT 1 % K P B AR ME (GB 3838-2002) iy 1T 2§

131 @
_ 12t
=2 11f
on
£ 10}
i
& 09}
= ot
07H

06
Ny B o O o M
@\%ﬂ)’p\% ’LQ\%Q'\ ’LQ\% ’LQ\% ’LQ\% @Q\%’ ’LQ\% flg\qs
Hiy

o b oA o P

o e o R @ R

006 (©

i?(i 003 11
& 002
001 |

%g{o Q\%SS\

AR

» Q AN
o o @O
I AT AN AT g

Ky
ﬁ,@@ »
Aty

K A <<0. 5 mg/L W AR s TP B B[] 4% 6 2
B UK S8 T R S R AR A A A AR R R AR 2 IR IG
f B R oy A A 45 RAE AU I B B 22 L
H 9 H b RS S T R AL (P<<0.05),5
A 11 A (12 A FRAE 1 H ]2 52 56 250RTR I 5 3
T R AL (P<<0. 05) , HoAth 7 03 )G 5 3 1 25 5 (P
=0.05), B AR X 8] R 0. 005~0. 020 mg/1.; AN
Wi o [0 75 A A 552 B0 5 AR S T BRI A a3, 5
F A T U S0 AN I 3 S T AR P A (P<
0. 05) , HoAt J3 453 0 T b 3% M 25 5% (P=>0. 05) , B AR
A X ] 2R 0. 01~0. 05 mg/1. ; HI Fifi B [i1] A5 4k 3% {4 5
3% A AR AR B, Ferp 5 8 R 1T A0 S 06 A
{8 5. 3% T b AURT R I AL (P<<0.05), B 11 A 4y
S AW S e T A A, 9 T R 12 A R UiE
AUBUE 3 T ORI SE G 5 (P<<0. 05) IR AF 1
FV00 R b ORI S B P = TR I A (P<20..05),
Hofh Ay UG &2 25 5, R AR fb X JE R 0. 62~
1.24 mg/L.

34 i
301 ARABREMNKT MG & FEEKMEGR
9 % v

AT WIETE e B DR 1 8 o i 4 S 9 0 9 R AR T
e S T A A O Tl O R S T v L AR R AR 1 AR

00251 (b) = [ @ A = R

! 1L ,, \ _, L

PN ,LQ\%SS\ ,LQ\%D@\% @Q\%’ rLQ\% @Q\% rLQ\gQ
Ay

o bR o 1A R e R AL

147 @

0 | 7 . i | 7 | 7 | 7 _
P P oS P o O N
PR G Y et g g8
1ty

B2 XAKEMAEFREETHEIKREHZM(a, 258;b, 88 ¢, R d, 5EBREEY)
Fig.2 The effect of Russian sturgeon feeding in large water surface cages on water environment(a, TN;b, TP;c, AN;
d, HI)
W AR L R R8N b 3R [R) — B[R] AN /] R A A5 22 ] 25 5 1 25 (P<<0. 05)

Note: different letters indicate significant differences between different sampling sites at the same time (P<<0. 05)
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