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Tab. 1 Formulations and nutritional composition of experimental diets (g/kg as fed basis)

J5UkHngredient V0 V34 V50 V65 V73 V3l VA48 VA63 VA78

1%} Fish meal 516.0 300.0 200.0 100.0 50.0 0.0 200.0 100.0 0.0
1
Vegetabl

ﬁfﬁ%ﬁ ceelne 3380 495.0 652.0 7300 809.0 4770 627.0 779.0

NZNSTAN
iﬁﬁﬁcom 308.0 207.0 160.0 113.0 89.0 66.0 165.0 120.0 75.0
K & Soya oil 18.0 34.5 42.0 495 53.5 57.0 425 50.0 57.5
BEER — S F5Calcium
biphosphate 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
50% AL HEHH
Choline chloride 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
(50%)
JIE[& §Z Cholesterol 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
2% 5 2= TR KL
2% Astaxanthin 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
premix
INTEAR TR AR
Premix for crayfish 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
L-$61 2 % £h R 2R -
Lysine 6.0 8.0 9.5
hydrochloride
DL-E & RDL-
Methionine 25 3.5 4.0
ARG R C
Vitamin C (Coated) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
L )
SFAbARSodium
chloride 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
BRI 4R
Carboxymethyl 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
cellulose
A YER
Microcrystalline 94.8 57.3 39.8 223 14.3 4.8 43.8 28.3 11.8
cellulose
5 7% 77 Proximate
composition (g/kg)
7K %3 Moisture 97.9 94.4 98.6 97.4 96.8 95.5 97.0 95.9 94.7
HLE F Crude 305.0 308.4 306.4 307.7 307.4 307.0 309.7 308.8 312.5
protein
HLAE Wi Crude lipid 69.4 66.7 65.7 673 70.1 69.5 64.9 67.8 64.6
FJK 4> Ash 71.5 73.2 72.7 75.3 76.0 74.8 75.8 75.3 73.4

VE: R ER AR S RSN R IR L LR A T R R T ST SR RSER K A . LR L LRI S R B 112 g,

43g. 16g M 115 g, 363 g. 14 g ‘G T UK HURENE: 45423 A 2000 TU, 4843 D, 2400 TU; 4E4E % K, 15 mg; ZEE%?E 100 mg;
44K B, 5 mg; 44K B, 15 mg; 4E2EFK By 10 mg; 4E4E % B, 0.02 mg; MR 150 mg; & 3 mg, D-iZ2 R4S 50 mg; 2EWE 1 mg; WLEE
200 mg; & 200 mg; 4 80 mg; £k 35 mg; £¥ 50 mg; 4 20 mg; Bl 1 mg; & 0.4 mg; il 0.225 mg

Note: Vegetable protein was compounded from soybean meal and rapeseed meal at a ratio of 1 1. The moisture, protein and lipid
contents in soybean meal and rapeseed meal were (g/kg): 112, 43, 16 and 115, 363, 14, respectlvely, Premix for crayfish provided (/kg
diet): vitamin A 2000 IU; vitamin D; 2400 IU; vitamin K5 15 mg; vitamin E 100 mg; vitamin B; 5 mg; vitamin B, 15 mg; vitamin B4 10 mg;
vitamin B, 0.02 mg; niacin 150 mg; folic acid 3 mg; D-calcium pantothenate 50 mg; biotin 1 mg; inositol 200 mg; magnesium 200 mg;
manganese 80 mg; iron 35 mg; zinc 50 mg; copper 20 mg; iodine 1 mg; cobalt 0.4 mg; selenium 0.225 mg
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Tab.2 Analyzed amino acid composition of experimental diets (g/kg dry matter)

5 HE MR Amino acid V0 V34 V50 V65 V73 V81 VA48  VA63  VATS
HiE FR Lys 252 22.0 19.8 19.2 18.5 17.7 25.4 24.7 249
AR Met 8.5 7.3 6.4 5.8 5.0 47 8.6 8.9 8.7
R R Arg 183 19.4 20.1 20.5 20.5 21.1 195 19.9 21.0
2 RHis 8.4 8.6 8.7 8.8 8.9 8.6 8.5 8.4 8.3
FARlle 13.0 12.7 12.8 12.7 12.0 12.8 12.6 123 11.9
A Leu 225 223 224 20.5 21.6 21.0 21.9 21.8 223
HE MR Val 15.0 14.8 14.2 15.3 14.9 14.8 14.5 14.9 143
RN E F2Phe 122 13.0 133 13.7 13.9 133 13.0 13.2 13.5
& L Thr 13.5 13.0 13.3 13.4 13.6 12.9 13.0 12.8 13.2
R FCys 3.3 3.9 48 49 52 5.1 43 4.8 4.7
R Tyr 7.6 8.4 8.8 9.7 10.1 10.3 8.8 9.3 9.7
RITAH B Asp 27.6 29.4 28.8 30.7 30.2 28.9 29.3 29.0 29.4
227 K Ser 12.7 13.4 13.9 14.0 14.7 15.2 14.7 13.8 142
B HERGlu 38.8 47.6 48.1 53.4 56.5 53.5 489 52.3 54.1
HERGly 23.6 19.4 18.7 15.7 16.8 15.4 16.9 15.5 15.3
NERAla 18.7 17.3 16.3 15.4 14.5 14.0 15.6 14.7 12.4
JUE JE RS Total amino acid 268.9 2725 2704 2737 2768  269.3 275.5 276.3 277.9

F3 EYHEEREER MR KRBT E K EE$2m
Tab. 3 Effects of fish meal replacement by vegetable source on growth performance of adult Procambarus clarkii
y? N %7
4153 Group Immﬂﬁﬁim@) lmmﬁiﬁim@) ww&f%&qw P A Survival rate (%)

Vo 28.72+0.41 32.0+0.46™ 11.40+0.69" 93.3+6.7
V34 28.5240.18 32.13£0.15" 12.67+0.03° 93.3+6.7
V50 28.0240.07 30.95+0.02" 10.47+0.40™ 91.143.8
V65 28.03+1.31 30.83+0.91° 10.01+0.57" 86.7£11.5
V73 28.35+1.44 31.3+1.15™ 10.42+0.16™ 84.4+13.9
V8l 28.0540.82 30.8140.63° 9.85+0.06" 84.4+15.4
VA48 28.56+0.63 32.07+0.63" 12.31+0.91° 93.346.7
VA63 28.02+1.20 31.3540.72™ 11.93+1.16° 86.7+6.7
VATS 28.76+0.30 32.16£0.27" 11.82:+0.19° 80.0+6.7

VBB T BB AE 22 (n=3) 205 ; [FIZIBUELIS A [ B _E bR 5 B 20K 22 57 8. 35 (P<0.05)

Note: * Values were expressed as MeantSD (n=3). Values within each column that do not share a same superscript are significantly

different from each other (P<0.05)
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Fig. 1 Effects of fish meal replacement by plant-protein source on
the reproduction performance of Procambarus clarkii
HAE PR EZE (n=12)F0R . £EF— R 5 HdE T, AR
R IR AN [F) P} A ] 22 5 {2 3 (P<0.05), K5 T BF R R 4%y
EHAIME RN, N EF R IR B 2 et
Values were expressed as Mean+SD (n=12). Bars which do not
share a same superscript are significantly different from each other
(P<0.05). Upper cases and lower cases represent the significance
of the absolute fecundity and GSI respectively

*4 EYMERREK SN RREIMAHER 0
Tab. 4 Effects of fish meal replacement with vegetable protein
source on body composition (g/kg) of Procambarus clarkii

2H 5 Koy MEAFCrude g Crude HHAK5

Group  Moisture protein lipid Crude ash
Vo 797.9£6.5 103.543.9 35.1£1.3 50.8+0.8
V34 788.6+4.7 105.3+6.4 35.6+0.9 51.0+0.9
V50 789.9+12.3 103.2+7.1 33.7+1.4 50.7+0.4
V65 795.2+8.9 100.146.5 35.0+1.4 51.542.4
V73 793.3+13.0 96.5+9.0 33.7+1.3 52.3+0.9
V81 794.1+6.6 95.1+4.7 36.1+0.9 52.1£1.5
VA48  797.7£29.8  100.2+19.2 35.7+0.9 52.240.1
VA63 79244222  101.0+15.4 34.3+1.0 51.4+0.8
VA78  782.6+10.0 99.4+7.4 35.2+1.3 51.0+1.4
S 3k
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EFFECTS OF DIETARY FISH MEAL REPLACEMENT WITH VEGETABLE
PROTEIN ON REPRODUCTION PERFORMANCE OF RED
SWAMP CRAYFISH, PROCAMBARUS CLARKII

YAO Jun—Pengl, TAN Qing—Songl' 3, ZHU Yan—Hongl, XU Ying—Yan] and ZHU Wen-Huan’

(1. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture, Freshwater Aquaculture Collaborative Innovation
Center of Hubei Province, Fisheries College, Huazhong Agricultural University, Wuhan 430070, China; 2. Fisheries Technical
Extension and Guidance Center of Wuhan, Wuhan 430012, China; 3. Hubei Provincial Engineering

Laboratory for Pond Aquaculture, Wuhan 430070, China)

Abstract: To explore the effects of dietary fish meal replacement by mixed vegetable protein (equal amounts of soy-
bean meal and rapeseed meal) on the growth and reproduction performance of adult red swamp crayfish (Procambarus

clarkii), nine diets including six levels of mixed vegetable protein and with/without crystalline lysine and methionine

supplementation were formulated for a 10-week trial. The results indicated that the weight gain rate, absolute fecundity
of adult crayfish, and GSI of female crayfish decreased significantly (P<0.05) as the dietary vegetable protein level in-
creased. Compared with the control group, proper inclusion (33.8%) of vegetable protein in the diet significantly
(P<0.05) improved the growth of crayfish without impacting the absolute fecundity and gonadosomatic index (GS7).
Amino acids supplementation in the diets containing vegetable protein prevented the depression of growth and fecun-
dity. In addition, high plant protein inhibited the growth of adult red swamp crayfish and reduced the reproductive capa-
city, and the addition of lysine and methionine reversed these defects. In addition, although the food formula of each
group is different, the gland index of Procambarus clarkii is consistent with the change of absolute fecundity.

Key words: Red swamp crayfish; Amino acid; Vegetable protein; Reproduction performance; Growth performance



