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Table 1: Chemical composition of diets used in feeding of great sturgeon larvae (% of dry matter)

Chemical Composition (%) _ _ Diets —
Chironomid Artemia Biomass Dry Food
Protein 52.12+0.28 57.54+0.29 55.59+0.28
Fat 13.73+0.21 12.12+0.17 21.12+0.21
Ash 24.87+0.37 17.56+0.25 11.7610.24
Moisture 81.3940.25 90.00+0.30 7.96+0.35
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Table 2: Dietary treatments during the 21 days of the experiment
Dietary treatments
T1 T2 T3 C
Chironomid 50% 0
Artemia Biomass 50% Dry Food 100%

Chironomid 42.5%

Feeding Days

1-3 Chironomid 100%  Artemia Biomass 100%

Chironomid 85%  Artemia Biomass 85%

4-6 N o Artemia Biomass 42.5% Dry Food 100%
Dry Food 15% Dry Food 15% Dry Food 15%
. . N Chironomid 35%
0, 0,
7-9 Cglrrogggl;dsgg/b Artelgnr 'afgggnggi /70& Artemia Biomass 35% Dry Food 100%
y ° y ° Dry Food 30%
. . A Chironomid 27.5%
0, 0,
10-12 Cg';"';gglﬂg?/" A”elgnr'afo'gé“i‘;i /55 % Artemia Biomass 27.5%  Dry Food 100%
y 0 y 0 Dry Food 45%
. . R Chironomid 20%
0, 0,
13-15 Cglrroggggdeg&,& Artelrjnr 'afégénggi /j 0% Artemia Biomass 20% Dry Food 100%
y y Dry Food 60%
. . A Chironomid 12.5%
0, 0,
16-18 Cg'rm';g?(;déos/" A”eé“r'afc;génggi /25 % Artemia Biomass 12.5%  Dry Food 100%
y ° y ° Dry Food 75%
19-21 Dry Food 100% Dry Food 100% Dry Food 100% Dry Food 100%

T1: Chironomid, T2: Artemia Biomass, T3: Chironomid and Artemia Biomass, and C: Dry Food
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Table 3: Comparison of growth indices of great sturgeon larvae in dietary treatments during 21 days (Mean+SD; n=3)

Dietary Treatments

Parameters
T1 T2 T3 C

Initial weight (g) 0.42+0.015 0.45+0.025 0.44+0.020 0.42+0.025

Final weight (g) 4.9940.16° 4.06:£0.39? 3.51+0.392 3.90:£0.0052

Initial length (cm) 4.1040.10? 4.03+0.15% 3.96:+0.152 4.20+0.107

Final length (cm) 9.95:+0.19° 9.00:£0.46% 8.76:+0.082 9.67+0.24b

WG (g) 4.5740.17° 3.60+0.412 3.07+0.402 3.48+0.022
BWI (%) 1081.53+72.75° 794.02+135.512 701.264+109.622 817.34+53.65?

SGR (% /day) 11.75+0.29° 10.39+0.722 9.88+0.672 10.55+0.272

CF (%) 0.514+0.02% 0.56+0.08° 0.52+0.04% 0.43+0.032

SR (%) 100+0.00¢ 86.66+6.50° 92.00+5.00° 56.50+1.322

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

T1: Chironomid, T2: Artemia Biomass, T3: Chironomid and Artemia Biomass, and C: Dry Food
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Table 4: Comparison of carcass composition of great sturgeon larvae in dietary treatments during 21 days (Mean+SD;

Dietary Treatments

Parameters (%)

T1 T3 C
Protein 9.23+0.392 9.67+0.282 11.26+0.39° 11.4440.44°
Fat 1.32+0.082 1.78+0.15° 1.65+0.21° 1.77+0.16°
Ash 3.61+0.21° 2.53+0.26° 2.37+0.28% 1.94+0.24?
Moisture 80.98+0.172 85.00+0.28¢ 83.77+0.41° 84.52+0.35°¢

Means in the same row with different superscripts are significantly different (p<0.05).
T1: Chironomid, T2: Artemia Biomass, T3: Chironomid and Artemia Biomass, and C: Dry Food
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Table 5: Comparison of fatty acids profile of great sturgeon larvae in dietary treatments during 21 days (Mean+SD; n=3)

Dietary Treatments

Fatty Acids (%)

T1 T2 T3 C P
C14:0 2.94+0.24 2.8040.13% 2.4340.19° 2.61+0.13 1.15+0.102
Cl4:1 0.09+0.022 0.07+0.022 0.1440.02° 0.05+0.012 0.54+0.03¢
C15:0 0.58+0.06 0.65+0.044 0.46+0.05° 0.53+0.05%¢ 0.25+0.022
C15:1 0.12+0.02¢ 0.11+0.03¢ 0.00+0.002 0.06+0.01° 0.18+0.02¢
C16:0 20.5440.225 21.63+0.32¢ 20.90+0.18° 20.36+0.22° 16.09+0.26a
Cl6:1 5.9940.14° 6.40+0.30° 5.81+0.15° 5.74+0.08° 4.46+0.15%
C17:0 0.71+0.02¢ 0.69+0.07¢ 0.75+0.06¢ 0.57+0.05° 0.39+0.03?2
Cir:1 0.50+0.042 0.60+0.03° 0.51+0.032 0.5540.04% 0.85+0.05¢
C18:0 3.1240.16° 1.73+0.102 3.71+0.22¢ 3.3540.12%¢ 9.21+0.354
C18:1(n-9)C 41.31+0.90° 47.06+0.79¢ 43.38+0.81°¢ 41.92+0.25¢ 21.07+0.79¢
C18:1(n-11)C 0.2340.05° 0.45+0.06° 0.33+0.06° 0.45+0.06¢ 0.00+0.00?
C18:2(n-6)C 8.04+0.272 8.16+0.422 8.35+0.242 7.77+0.462 8.35+0.412
C18:3n6 0.41+0.032 0.37+0.062 0.28+0.042 0.43+0.052 6.54+0.26°
C18:3n3 1.68+0.09¢ 1.64+0.11°¢ 1.26+0.08? 1.48+0.11° 6.68+0.00¢
C20:0 0.67+0.092 0.62+0.062 0.57+0.062 0.53+0.022 1.49+0.21P
C20:1 0.1240.03° 0.1840.03° 0.00+0.002 0.13+0.02° 0.12+0.04°
C20:2 0.88+0.062 1.26+0.09° 0.87+0.052 1.10+0.17% 1.08+0.18%
C20:3n9 0.45+0.162 0.52+0.042 0.34+0.072 0.49+0.062 0.71+0.08°
C20:3n6 0.17+0.042 0.23+0.032 0.12+0.032 0.17+0.03?2 1.53+0.20P
C20:3n3 0.21+0.042 0.26+0.012 0.25+0.062 0.17+0.03? 2.64+0.22°
C20:4n6 (ARA) 0.11+0.042 0.12+0.032 0.10+0.032 0.12+0.032 0.66+0.09°
C20:4n3 0.614+0.07° 0.62+0.04° 0.46+0.062 0.83+0.08°¢ 2.40+0.134
C20:5n3 (EPA) 3.19+0.33° 1.99+0.218 1.69+0.172 2.09+0.272 4.65+0.18°
C22:0 0.22+0.04° 0.43+0.054 0.00+0.002 0.17+0.03° 0.36+0.04°¢
c22:1 0.18+0.03° 0.21+0.04° 0.00+0.002 0.19+0.04° 0.17+0.04°
C24:0 0.09+0.02%® 0.07+0.03% 0.00+0.002 0.13+0.02° 0.46+0.11°
C22:4n6 0.26+0.05® 0.30+0.06° 0.18+0.042 0.2340.04% 0.2440.06%
C22:5n6 0.48+0.052 0.05+0.012 0.44+0.802 0.47+0.102 2.29+0.51°
C22:6n3 (DHA) 7.024+0.57° 7.4440.27° 7.14+0.20° 7.08+0.29° 5.00+0.712
SFA 28.87+0.22" 28.62+£0.41% 28.82+0.24%¢ 28.25+0.232 29.39+0.33¢
MUFA 48.53+0.88° 55.09+0.40¢ 50.17+0.96° 49.10+0.27 27.40+0.842
n-9 41.76+0.88° 47.58+0.83¢ 43.72+0.87°¢ 42.40+0.30° 21.77+0.862
n-6 9.47+0.252 9.234+0.372 9.48+0.322 9.20+0.292 19.61+0.41°
2n-6 LC-PUFA 1.02+0.022 0.70+0.102 0.84+0.062 0.99+0.122 4.72+0.36°
n-3 12.70+0.80° 11.95+0.21% 10.79+0.10? 11.65+0.17% 21.38+1.23¢
2n-3LC-PUFA 11.02+0.71° 10.31+0.10% 9.53+0.042 10.17+0.12% 14.70+£1.23°
EPA+DHA 10.21+0.82° 9.43+0.07% 8.82+0.03% 9.1740.08% 9.65:+0.88%
EPA/ARA 29.65+7.31° 16.15+1.87° 17.2745.82° 17.66+2.61° 7.09+0.662
EPA/DHA 0.4540.03° 0.27+0.032 0.23+0.032 0.29+0.052 0.94+0.09¢

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

T1: Chironomid, T2: Artemia Biomass, T3: Chironomid and Artemia Biomass, C: Dry Food, and P: Pre-trial
SFA: Saturated Fatty Acids, MUFA: Monounsaturated Fatty Acids, LC-PUFA: Long-chain Polyunsaturated Fatty Acids,
EPA: Eicosapentaenoic Acid, DHA: Docosahexaenoic Acid and ARA: Arachidonic Acid
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Abstract

This study aimed to evaluate the effects of feeding with different types of live feeds on growth
performance, survival rate, body composition, and fatty acids profile of great sturgeon (Huso huso) larvae
during short-time weaning to dry feed. A total of 1200 great sturgeon larvae with a mean initial weight of
0.43+0.01g were distributed randomly into twelve 80-L circular fiberglass tanks (100 larvae per tank) with
three replicates. Afterward, the fish were fed with frozen chironomid larvae (T1), frozen Artemia biomass
(T2), and a combination of them (T3). The control group © received only a commercial dry feed (0.5 mm:
protein 55.59%, lipid 21.12%, ash 11.76%, and moisture 7.96%) throughout the feeding trial. For
weaning, the live feed was reduced by 15% every two days, and the dry feed ratio was also gradually
increased. According to the results, the final weight (4.99+0.169), weight gain (4.57+0.17g), body weight
increase (1081.53+72.75%), and specific growth rate (11.75+0.29%/day) were significantly higher in T1
than in other groups (p<0.05). The survival rate (56.50+1.32%) significantly decreased in the control
group © (p<0.05); however, no mortality was observed in the group fed chironomid larvae (p<0.05). The
crude lipid (1.32+0.08%) and moisture (80.98+0.17%) levels of T1 were higher than other groups, and the
crude protein content was significantly higher in T3 (11.26+£0.39%) and C (11.44+0.44%) than T1
(9.23+0.39%) and T2 (9.67+0.28%) groups (p<0.05). There was a significant decrease in total n-3 LC-
PUFA fatty acids (9.53+0.04%) in T3 than in T1 (11.02+071%) (p<0.05). The EPA/DHA ratio in T1 was
significantly higher (0.45+0.03%) than other treatments (p<0.05). Consequently, the administration of
frozen chironomid larvae is recommended during a 21-day adaptation period of great sturgeon larvae to
the dry feed, due to the optimizing effects on growth indices, survival, and fatty acid contents.
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