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Weight gain (g) = W2 — W,

Body Weight Increase (%) = [WG/ W1] x 100

Specific Growth Rate (%/day) = 100 x [Ln

Wo- Ln Wi/t]

Feed Conversion Ratio = Feed Consumption /

Weight Gain

Condition Factor (%) = 100 x (W2/ L5°)
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Table 1: Feed ingredients and proximate analysis of
diets used in feeding of A.baerii

Ingredients Values (%)
Kilka fishmeal 40
Hydrolyzed protein 16
Soybean meal 5
Wheat flour 5
Meat meal 8
Corn meal 2.5
Dry milk 10
Sunflower oil 10
Vitamin premix 15
Mineral premix 15
Salt 0.5
Proximate Analysis (% dry matter)

Protein 43.65
Lipid 17.45
Ash 6.31
Fiber 1.52
Moisture 8.13
Gross Energy (MJ/Kg) 19.13
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Table 2: Comparison of growth indices of A.baeriiin dietary treatments during 8 weeks (Mean £ SD; n=3)

Bioherbal Levels (g/kg)

Parameters

0 1 2 3
Initial weight (g) 5.27+0.25 5.06+0.36 5.98+0.16 5.15+0.35
Final weight (g) 18.56+2.26° 19.50+0.08° 19.84:£0.452 25.260.66"
Final length (cm) 19.004+0.73 18.54£0.43 18.38+0.242 21,220,525
WG (g) 13.2942.01° 14.44£0.44° 13.85+0.28° 20.11+0.31°
BWI (%) 250.94::26.23% 287.45+29.15" 231.54+1.62 391.89420.61°
SGR (% /day) 2.16+0.13% 2.33+0.13 2.060.00° 2.75+0.07°
FCR 1.63+0.17b 1.42+0.14° 1.75+0.01° 1.03+0.05°
CF (%) 0.27+0.00? 0.31:£0.02 0.27+0.012 0.32+0.00°

Means in the same row with different superscripts are significantly different (p<0.05).

S Sl oS Slass (P<2 /4 8) p 5 Y o 55 Jb 00
b jlos plo & i 1) (6 3VL Cmnsiild oo 5 yiin
Yl )0 Camngige dlasd (s yieS aisle plais! sg>a
33 Sl gie BUSP<+8) 235 <ol Jbypgm o5

(P>-10) wis oadlive bylo o Judeis jo3l olows

A4

3 S Pl So3 slaazinl S @ Y Jour 5o
S giled polie .l oads &3l 4y dss e azas LU
JselS o> banglo g 03 slaoalS slani (gl gon
2 Jbsrsn JoSa b ond 4355 lale ;3 (MCV) 503
Slog,S plo 5l VL s gime job 4 p 5 Y law
Lol a3dss ylale 50 (ggms 51(P</ D) 09 glasdss



w3 e sladaiil i i o Slae w3 selb

=Y £5lmo Bl pouil £ (2S5lee) aiid A Guko (b (gl ddi (baylowd 10 Gy (Blopwli (F95 (razinwl b dulio ¥ Jgur
Table 3: Comparison of hematological parameters of A.baerii in dietary treatments during 8 weeks (Mean + SD; n=3)
Bioherbal Levels (g/kg)

Parameters
0 1 2 3

Hb (g/dL) 5.00+0.10° 4.76+0.05? 5.83+ 0.05¢ 5.63+0.15¢
Hct (%) 24.3340.582 23.33+0.572 29.33+0.58¢ 27.67+0.59b
RBC (x10% mmd) 0.58+0.009? 0.56+0.012 0.66+0.007°¢ 0.63+0.002°
WBC (x10% mm?) 9.35+0.15° 9.00+0.102 9.63+0.05° 11.16+0.25°
MCYV (fL) 418.33+5.032 414.00+4.00? 442.67+4.04° 437.00+7.81°
MCH (pg) 85.65+0.58% 84.67+2.08? 87.69+0.60°¢ 88.62+2.11°¢
MCHC (%) 20.53+0.23° 20.40+0.40% 19.86+0.232 20.37+0.40%
Lymphocyte (%) 71.67+1.522 76.33+2.08° 77.00+3.00° 82.33+1.53¢
Neutrophil (%) 22.66+2.08¢ 15.00+1.002 17.66+0.58° 15.00£1.002
Monocyte (%) 5.00+1.00° 4.33£0.57° 4.33+£1.52° 2.33+0.572
Eosinophil (%) 0.66+0.572 1.00+0.002 1.00£1.002 0.33+0.572

Means in the same row with different superscripts are significantly different (p<0.05).
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Table 4: Comparison of immune indices of A.baeriiin dietary treatments during 8 weeks (Mean + SD; n=3)

Bioherbal Levels (g/kg)

Parameters

0 1 2 3
Lysozyme (mL/ug) 18.00+3.00?2 17.00+1.002 24.33+0.58° 35.66+1.52¢
IgM (dL/mg) 23.00+1.0082 22.33+0.572 37.00+1.00° 39.66+2.51°

Means in the same row with different superscripts are significantly different (p<0.05).
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Abstract

This study was performed to evaluate the effect of a phytogenic additive (herbal supplement) at
different levels on growth performance, blood indices and immune responses of Siberian sturgeon
(Acipenser baerii) for 8 weeks. For this purpose, Bioherbal® phytogenic additive was added to
the diet in four levels of 0, 1, 2 and 3 g/kg in diet in three replicates. A total of 120 Siberian
sturgeons with a mean weight of 5.36+0.50 g were introduced into twelve 80-L round plastic
tanks with a density of 10 fish per each tank. Results showed that final weight, total length,
weight gain, specific growth rate, and body weight increase were significantly higher than in fish
fed Bioherbal at 3 g (p<0.05). In this treatment, feed conversion ratio had the lowest value and
showed significant difference (p<0.05). The survival rate in all groups was 100%. Significant
differences (p<0.05) were recorded in hematological and immune parameters. The number of red
blood cells, contents of hematocrit, hemoglobin and mean corpuscular volume (MCV) in fish fed
Bioherbal at 2 g and the number of white blood cells, lymphocyte percentage, lysozyme and IgM
values in Bioherbal 3 g showed significant differences (p<0.05). Generally, based on the obtained
data, it can be concluded that Bioherbal as a phytogenic additive at 3 g can enhance feed
efficiency as well as improve hematological indices and strengthen immune system in Siberian
sturgeon.

Keywords: Herbal supplement, Blood, Growth, Siberian sturgeon

“Corresponding author


mailto:r.taati@gmail.com

