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The influences of illumination, water current and
stocking density on feeding, behavior and growth
in juveniles Acipenser schrenckii
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Abstract: This paper investigated the ertects of photoperiod and light intensity, water current and stocking density
on feeding, behavior and growth in juveniles Amur sturgeon, Acipenser schrenckii . Sturgeon in each experimental

treatment grew in allometry. There were no significant differences between the initial and final SV of the
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treatments. The growth performances were significantly affected by water current and stocking density. Lower
‘density and higher water velocity had positive influences on growth performances. The growth efficiency (GE),
specific growth rate (SGR) and daily weight gain (DWG) significantly increased with the decrease of stocking
density, and with the increase of water velocity. But condition factor decreased with the increase of density,
whereas net yield (NY) was increasing with the increase the stocking densities. There was a significant_inverse
linear relation between stocking density (SD) and special growth rate (SGR) [SGR =4.9728 - 0.4914 x SD( r
= —0.6553)]. And there was a significant positive linear relation between growth efficiency (GE) and water
velocity (V) [GE=46.106 + 142.04V (r =0.5216) ] . However, photoperiod didn’t show significant effect on
growth performances within the experimental illumination. Juveniles’ body blanched in all dark condition, while
the body color in both all light and natural photoperiod was the same as natural. These environmental factors
didn’t cause sturgeon’ s appetite depression. The feeding rate remained at the level of 5% body weight. But
water current and stocking density had significant impacts on feed conversion ratio ( FCR). This study
demonstrated that there was no significant difference in illumination perference of juvenile Amur sturgeon when
illumination ranged from 100 1x to 1 100 Ix. However, juveniles were strongly photonegative when illumination
was over 13 000 1x. Moreover, there are some relationships between water current and swimming behavior of
juveniles. Under the moving water environment, fish usnally congregate and swim in positive rheotaxis.
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Tab.1 The growth performances of juveniles Amur sturgeon in three photoperiod treatments( means = se)

4% all dark 4 G H all light I'1#% Y4 B natural photoperiod
N i WG (g ) tnitial weigh; 77777777 22.92+7.98  23.0827.94 - 22.83+8.27
KT (g) final weight 63.91 %1712 67.28%15.09 02.84+17.02
NY (g'm™“-d™") 46.84 50.51 45.72
SGR 2.9320.79 3.06+0.9 2.89+0.84
DWG (g-n~'-d™") 1.17 1.26 1.14
4 K # (% ) growth efficiency 81.90 82.04 78.13
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AEERER0. I8 m s 'BATHTRE ERAUBEER, MHEMEEEITELR. L
HENRAKEDERS TAEEA0.06 m-s ' M A4 KSR (GE) 5HE(V)HFE—EM
MHEE A EH SGR BIEEM 1.3 NY H5HE  MXXRZE LD, HERMEUELKMR:GE=
P14 AEMERBEBERS TR E(KE  46.106+142.04V(r=0.5216) , 23 X REH ¢
2), BR,0.09 m-s "M 0.12 m-s" " E XA K, ZREE(P<0.05), BIHEANERTRS
PR RBHEAERKEARA—-B,IFHS0.06 m: WERMHEEXREE URBERKBUR SR &E
sT'HO0. 18 mesT B XA M R RE AR K E R MEEAREXB T E2EKFE(P<0.05),

R2 FRAAANATHERORBERKRR(YELIFEE)

Tab.2 The growth performances of juveniles Acipenser schrenckii in different current treatments( means t se)

K e 4k A

o Vv, Vv, v, v,
¥ 4 ¥k F () initial weight 46.5+9.7 46.1+10.6° 46.4+7.8° 46.3+12.8"
B2k & (g)final weight 9.9+ 16.5* 106.4x 19.8% 107.3+18.7* 119.1+27.9°
K BOCE (% ) growth efficiency 53.8+10.7° 61.5+£10.7% 62.3+15.4° 71.427.2°
NY(g-m~%:d7") 48.0x)3.0° 57.5%14.8" 58.0£17.0* 69.3+2].8"
SGR( % ) 2.10+0.88° 2.30+0.88* 2.39+0.94* 2.70£0.68"
DWG(g-n~'-d™") 1.44£0.39 1.72£0.44* 1.74£0.51* 2.08%0.65°

W18y P RMAR KA R EWMLER(P<0.05) AWM ER EW LR, T
Notes: The different letters on the parameters in one row stand for significant difference( P < 0.05) ; otherwise, the same ones stand for no

significant difference, the same below
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WM N A &AL, NY 1 8 E K (r=-0.6553 ) (8 2), &iXKHM SV 7K A
BABEEANERREDEHBRTMEEAY BREEDSEETH, A RSO REHEEMH
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Tab.3 The growth performances of juvenile Acipenser schrenckii jn the four stocking densities (means + se)

iR I 4H experiment treatment

ME item

SD, SD, SD, SD,
Y145 1K & initial weight(g) 13.9+3.9° 13.3£5.1° 12.9+6.3° 13.3£7.3°
Y14 SV initial SV(%) 27.3 38.3 48.5 53.7
B4R E final weight(g) 53.8£10.8° 44.4216.8" 38.1+18.1° 31.9216.0°
£ SV final SV(%) 20.0 37.9 47.2 50.1
GE( %) 93.90 + 0.33 79.84+4.94™ 68.14+3.93° 53.16x 3.39°
SGR( % ) 4.84+0.33° 4.31£0.08° 3.82+0.02° 3.04+0.23°
DWG(g'n~'-d™1) 1.43 +0.02° 1.12£0.02% 0.90+0.07° 0.65+0.15°
NY(g:m~%-d™') 24.3+9.1° 55.5+12.3° 80.8%15.0° 118.3 +25.1¢
£ 15 % survival( %) 100 100 100 98.2
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Tab.4 Effect of photoperiod, water current and stocking density on feeding

and condition factor in juvenile Acipenser schrenckii

HEAH LA KAt B FMEELEA
photoperiod treatments cument treatments stocking density treatments
DP LP NP v, v, Vs v, SD, SD, SD, SD,
MG RFERE - .
initial condition factor 3.33 3.32 3.42 3.56 3.71 3.71 3.49 3.29 3.39 3.55 3.58
BRARGRR . b c
final condition factor 3.87 3.84 3.79 3.53 3.59 3.75 3.55 3.61° 3.65 3.39 3.02
SEEE )
total food consumption 599 642 616 1050 1156 1170 1195 210 472 852 1336
YR 1.22+ 1.21x 1.28=2 1.94+ 1.672 1.69x 1.41z2 1.072 1.26x 147+ 1.89%
FCR 0.23°  0.16* 0.21* 0.33*  0.31* 0.45* 0.16% 0.01° 0.08% 0.08° 0.12°
23 A 25— J7 R K IR . WRE L3k
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