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Tab. 1 Composition of the test diets and main nutrients (%)

1 2 3 4 5
Ingredient Control Diet 1 Diet 2 Diet 3 Diet 4 Diet 5

Crude rice bran 11.7 10.6 9.3 6.9 4.6 2.2

Wheat middling 20.0 20.0 20.0 20.0 20.0 20.0

Fish meal 6.0 6.0 6.0 6.0 6.0 6.0
Cottonseed meal 15.9 15.4 15.0 14.1 13.2 12.2
Rapeseed meal 16.5 16.0 15.6 14.6 13.6 12.7
Peanut meal 9.0 8.8 8.6 8.3 7.9 7.6
Soybean meal 9.4 9.2 9.0 8.6 8.2 7.8

Alfalfa 0.0 2.5 5.0 10.0 15.0 20.0
Soybean oil 4.0 4.0 4.0 4.0 4.0 4.0

CaH,PO, 1.5 1.5 1.5 1.5 1.5 1.5

Bentonite 3.0 3.0 3.0 3.0 3.0 3.0

Salt 0.3 0.3 0.3 0.3 0.3 0.3

Choline Choline 0.2 0.2 0.2 0.2 0.2 0.2

*Min.premix. * 1.0 1.0 1.0 1.0 1.0 1.0

°Vit. Premix. ° 0.9 0.9 0.9 0.9 0.9 0.9

C  Vc phosphor 0.1 0.1 0.1 0.1 0.1 0.1

Cr, O3 0.5 0.5 0.5 0.5 0.5 0.5
Yo( ) Nutrition Components % (Practice Measure)

Moisture 9.38 9.27 9.00 9.17 9.70 9.00
Crude protein 28.42 28.64 28.16 28.80 28.57 28.46
Crude lipid 7.61 7.83 7.79 7.83 7.30 7.79

“ NFE° 35.91 35.43 34.94 35.43 34.56 34.10
Ash 12.64 12.45 12.88 12.45 13.08 12.88
Crude fibre 8.04 8.56 8.93 8.68 9.04 9.77
¢ GE‘(MJ/kg) 16.03 16.04 15.94 16.04 15.64 15.80
e Min.premix. (%): Ca(HPO,), 61.71, Na,(HPO4), 4.20, NaCl 3.23, K,SO4 16.38, KC1 6.58, FeSO, 1.07, Citric
acid iron 3.83, MgS0,44.42, ZnS0, 0.47, MnSO, 0.033, CuSO, 0.022, CrCl, 0.043, K1 0.02; ° Vit. Premix (%): Inositol 2.22,

Vit C 1.11, Calpanate 0.83, Vit. B; 0.22, Vit. B, 0.56, Vit. B¢ 0.06, Vit. K 0.06, Folic acid 0.02, Vit. B;,0.012, Vit. H,0.006, Vit. E O.44, Cellulose
94.42;°¢ NFE =100—(% protein + % lipids + % ash + % fibre); ¢ GE (MJ/kg)=proteinx23.6 + lipidx39.5 + NFEx17.6
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Tab. 2 The feed intake (FI), specific growth rate (SGR), feed effectiveness rate (FER) and protein effectiveness rate (PER) in fish of treatments

(Bl)= Wy/Wx100,

; P
; Wh

LSD

Tamhane’s T,

0.05

2.5% 5%
10%

E

15% 20%

Group IBW (g) FBW (g) Fl (2) SGR (%/d) FER (%) PER (%)
Control 8.67+0.33 18.62+1.08 18.54+1.55 1.36+0.11° 53.67+4.57" 1.90+0.17°

1 Diet 1 8.74+0.29 19.03+0.91 18.80+1.18 1.39+0.09° 54.73+3.39° 1.99+0.15°

2 Diet2 8.68+0.38 19.45+1.12 19.86+1.60 1.44+0.12° 54.23+4.57" 2.06+0.41%

3 Diet3 8.68+0.19 17.67x1.12 18.31£1.83 1.27£0.12% 49.10+£5.54™ 1.74£0.21%

4 Diet4 8.74+0.31 16.16+1.34 16.03=0.64 1.100.08° 46.29+1.87° 1.63+0.32°

5 Diet5 8.74+0.27 16.03+0.29 15.61+0.42 1.08+0.04° 46.70+1.19° 1.64+0.05°

(P<0.05);

Note: Values in the same column having different superscript letters are significantly different (P<0.05); the same bellow
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Tab. 3 The Hepatosomatic indices (HIS), viscerasomatic indices
(VIS) and intestinalsomatic indices (ISI) in fish of treatments (%) 3
Group VIS HIS IS1
Control 8.57+0.12 1.62+0.29 1.55+0.26" >
1 Dietl 8.87+0.71 1.68+0.10 1.43+£0.32* ,
2 Diet2 8.97+0.58 1.61+0.26 1.59+0.30*
3 Diet3 8.97+0.58 2.09+0.26 1.54+0.28" ,
4 Diet4 9.11+0.29 2.05+0.37 1.32+0.20"
5 Diet5 9.24+0.63 2.03+0.13 1.06+0.09°
>
F4 ZTREFHENEMERKS. B EERERSEE
Tab. 4 The contents of water, lipid, protein and ash (%) in fish of treatments (%)
Group Water Ash Protein Lipid
Control 77.56£1.04 2.89+0.22 13.66+0.60 5.5240.65
1 Dietl 77.35+1.01 2.85+0.29 13.79+0.65 5.55+0.65
2 Diet2 77.74+0.69 2.95+0.35 13.67+0.50 5.51+0.66
3 Diet3 77.68+1.15 3.02+0.23 13.82+0.83 5.23+0.67
4 Diet4 78.16+0.29 2.97+0.29 13.48+0.49 4.98+0.65
5 Diet5 77.51+0.83 2.94+0.33 14.09+0.78 5.02+0.66
#5 REFEARRRWELE. EERENEFMERHELE
Tab. 5 The apparent digestibility coefficients (ADC) of dry matter crude protein and crude fat in fish (%)
Group ADC of dry matter ADC of protein ADC of fat
Control 65.88+0.91° 69.54+2.93° 94.19+1.44°
2 Dietl 66.33+0.86" 69.57+2.81° 94.86+0.96"
1 Diet2 66.90£1.46° 69.75+4.18° 94.79+1.09"
3 Diet3 65.11+0.66° 68.84+3.39"° 93.6120.94*
4 Diet4 63.27£1.27° 64.16+1.89° 90.45+1.66°
5 Diet5 61.83+1.50° 62.23+2.48° 92.36+0.45°
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EVALUATION OF DRY CLOVER MEAL AS A FEED PROTEIN RESOURCE IN
PRACTICAL DIETS OF JUVENILE GRASS CARP, CTENOPHARYNGODON IDELLA

ZHAO Hua-Lin, ZHONG Ming, FENG Jian, LUO Bo and ZHAO Hai-Xiang
(Institute of Aquaculture, Guangxi University, Nanning 530004, China)

Abstract: In order to attain a more economically sustainable, environmentally friendly and viable production, the re-
search interest has been directed towards the evaluation and use of unconventional protein sources. This study was
conducted to evaluate the suitability of dried clover (Medicago sativa L.) meal as an alternative protein source for grass
carp, Ctenopharyngodon idella. A 56d feeding trial was carried out on 6 triplicate groups of 20 fish (8.72+0.34) g in 250
L aquaria connected to a re-circulating system. Five test diets were formulated to contain clover meal at levels of 2.5%,
5%, 10%, 15% and 20% of the diets or 1.75%, 3.5%, 7.0%, 10.5% and 14.0% of the total plant dietary protein (Diet 1, 2,
3, 4 and 5) respectively and one diet acting as a control which included soybean meal, peanut meal, cottonseed meal and
rapeseed meal as protein sources. All diets were isonitrogenous (28.5% crude protein) and isoenergetic (15.92 MJ/kg).
No mortality was observed during the whole test period. Fish in diets with 2.5% and 5% dry clover meal (Diet 1 and 2)
raised somewhat growth performance and feed effectiveness compared to fish in control. There was no significant dif-
ference of growth performance and feed effectiveness between fish in diet of 10% dry clover meal (Diet 3) and fish in
control, but fish in diets with 15% and 20% dry clover meal (Diet 4 and 5) significantly depressed growth performance
and feed effectiveness compared to control (P<0.05). The depression of growth performance and growth parameters
could likely be attributed to several factors. Saponins which are found in many of the potential alternative plant-derived
feed sources as antinutrients were considered to have a detrimental effect on the fish. A further possible reason for low
growth at high dry clover meal inclusion levels might be the increasing of cellulose in diet. Dietary fibre apparently
influenced the movement of nutrients along with the gastrointestinal tract and significantly affects nutrient absorption.
Fibre could bind nutrients like fat, protein and minerals, and reduced their bioavailability. These results suggested that
dry clover meal could be used to 7.8% to adaptable diets and it substituted up to 10% of dietary protein in grass carp
without significant reduction in growth.

Key words: Ctenopharyngodon idella; Clover; Replacement; Growth



