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Abstract

An experiment was conducted to determine the breeding effects of four plant-protein materials
for red tilapia, Oreochromis mossambicus x O. niloticus in Pond. During 60-day period, 24,000 red
tilapia with initial mean weight ca. 175 g were divided into four test groups, soybean meal group
(test group 1), rapeseed meal group (test group 2), cottonseed meal group (test group 3), peanut
meal group (test group 4), and were fed in three ponds. Each pond was divided into four culture
zones breed 4 group fish. Each group fish set up three parallel zones and each culture zone ranged
2000 fish. Water temperature was 28°C + 3.0°C. The experimental results indicated that the sur-
vival ratios (SR) of fish in soybean meal group, rapeseed meal group and peanut meal group were
significantly higher than fish in cottonseed meal group (P < 0.05). The specific growth ratios (SGR)
and feed efficiency (FE) of fish in soybean meal group, rapeseed meal group or peanut meal group
were significantly higher than fish in cottonseed meal group (P < 0.05). However, in comparison
with fish at soybean meal group, the breed aquatics efficiency (BAE) of fish at rapeseed meal group,
cottonseed meal group and peanut meal group were 97.13%, 78.85% and 92.53%. The ratios of fat
deposition in mesentery and liver in fish at peanut meal group or cottonseed group were signifi-
cantly higher than fish at soybean group and rapeseed meal group (P < 0.05), but the biochemical
forms of all test groups were similar (P > 0.05). No toxicity damages were found in fish at the four
groups through checking multiple clinic related biochemical indexes of plasma and many histo-
logical examinations, and except mild or moderate fat degeneration in some liver examples of fish
at peanut meal group and cottonseed meal group. The experimental results showed that in above
four plant-protein materials as single diet protein resource in diet fed red tilapia with initial mean
weight ca. 175 g after 60 days, the effect of breed aquatics with soybean meal was best, then rape-
seed meal and peanut meal, cottonseed meal was worst in pond. Rapeseed meal is optimal plant
protein material in replace of soybean meal in the diet of red tilapia. The diets with great deal ra-
peseed meal, cottonseed meal or peanut meal were safe for red tilapia.

Keywords

Red Tilapia Oreochromis mossambicus x O. niloticus, Pond, Plant-Protein, Nutrition

CERAER .

CESI PR, SR, S DURR R R ) E O R R AR SR A BT R R T T D). K
P 4T, 2017, 4(1): 31-38. https://doi.org/10.12677/0jfr.2017.41005



http://www.hanspub.org/journal/ojfr
https://doi.org/10.12677/ojfr.2017.41005
https://doi.org/10.12677/ojfr.2017.41005
http://www.hanspub.org

HomE 5

N EEENEPERER R Rt iETE
F KM S MR nR

#&E, st B W

JTPRRESEAERE R, TP T
Email: *fengjian08@163.com

ks H A 20174E3H12H; FHBEM: 20174E3H28H; KA H#: 20174£3H31H

2

ASZISH 5T T WUFAMEER A R R SRR AR . 24,000 BRI MR 1K E 2141758187 (Oreochromis
mossambicus x 0. niloticus)3E T3 0 A¥EFT 60 d, FHAFLE S N NFEHEX FHEIAAFLKRAE, 5
SEIEBINPATIHREX, SN FEXBIE20002 I, Kifh28.8C +3.0C. LR M44H, HHANK
HECERIA). AFRACER24). FIFRACER3H)IEARAER44). LRRE: (1)KEHM
. SRAFERTEAR AL SR B8 TRAMA(P < 0.05). KTHA. SAMARTEARH AR
FEHE KR AR B THAFH (P < 0.05) . SEATH . MEFPR 4 a e e SR E B AR T
#1197.13%, 78.85%F192.53%; (2)FEANHALAMATHH 4L B 2R IEAN A AR W UTAR B B2 TSR
REHA(P < 0.05), ERZHBILHFURAEHEBAAL, HELEEER; (3)LREHBILHIZ K
MRENI. REERPTARZRE RAETERRSE, NEEREMEFHEA >SS aFEER
B BRI, SRERINA, EavEHFHMEDEQERMENE— BREQFEFEMEA175 g
FALHH60 A5, KEMFREBERG, SFHREEMILR, MirfheE. BEEHAFRERRKZMHTH
EREFHEELHF R, WA . TR XEM SR, i SHEERR_RZEK.
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FRFE 2 R RV K S IR R 9 SRR P X, [ B Tk A R R SR 2K, AR iRk ff%
SRR A OB R SRR Rt 1, ARk, KRR % SR BT BLBRER R, R4 RA K
AR SIE R T R BTS2 XS . SR R R RTEAE R 2 B R SR A bR R R
B BIREE HER AR, SRk i i, EX AR SR rp SEPRIRIARCR . &
FLAINE . SRR RRRFRA JEURE Hh B 300 £ AT 7 A2 10 25 PR 400 55 A0 i 22 4V 0 5% R il ol VF 22 T e A 7
J"RRIERE A H AT, BRI K M F R R R F 7 ot R KR A A K et = P4
HRGHWATH, X5 WK A SLERR AIE TR BOR P REAFAE R ZE R . B AR IR AR K A8 26, Dl
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FHEHIN 3 M EEIRI MR —[1], WREER, T SRR BX EEROKIREM T DK, AL
RPN IR KR, P ARMEE S TR R 2RI BT, BRSO R A ) R 3 A
Z—o FEFLUERD, JATER 7OREH . AR SOFFRAEAERIX 4 R IR & sk, AT
R 0 IR S . e H AOLE T8 RBOERE T R4 2 AR B0 & PR IR 8 638 B A 8 1 JRURHR
B B, DLRRARAE P A . ORIRER Ml bR ot JST Ei FAE RRE ARG 5 i 22 41k

2. 5 HZE
21 Wt 5RFEE

24,000 BYIUGRELIA 174.6 g + 12.3 g LR UL 6 i) MHBRYTS2 36 gt fit. K 3 Ml 8.52.
8.91 Fl 8.70 Hi, “FHI/KIRN 1.45 KRy By, JEHA2E, FHPITHERABIER, A
20 cm THERH, KRR O AIETIRI )y 4 AR R TR R SE 06 X, RS S8 X AR R AR 5] AR 7K 5T 2 A
IR A LI X TR 2000 BRI, #5024 3 AN PAT B X (B DI 14y, Sk
ORI XIS, IR 7 RIEIFRIERS . Seo iR R Ik, 4350y 9: 00 fil 16: 00, #&iA%K
NEARE ) 3%/ A . B D B % S Xt — e B E P R AR, R . IR 45d. &
Ritsk/Ki. BRERFKERFTAN TR 8~10 /M, /Kiih 28.8°C + 3.0C, H/KF&MENBMEAN
7.55 mg/l + 0.28 mg/l, Ph6.8 + 0.1, Z %A 0.2 mg/l + 0.02 mg/l, SAEEy 1.69 +0.17, 4558y 29.2 mg-L™*
+09mg-L Y, WREREE Y 0.117 mg-L " +0.08 mg-L™", fifgEh )y 0.121 mg-L ™ +0.018 mg-L .

2.2, NI HMRER

BRI R R 2E i 0L 1, U FRbRviE 2 I NRC2007 4E R [2]. 356 H R it & 1 B K FR 28% 75 4
THALREN 2800 keallkg 7647 o FEisEah 1. 2. 3 23k 4 4000 HRR . 523G L A HRLL RKEHNEA
PR Sn 2 A HRR LIS R N B AR SEK 3 AL R DU SERR R RN R AR, 9206 4 A ERLLT R
TEAERON AR RS0 60 Ko TRl EURIZ ket 60 H i, FHPRINLE R BN 4 mm BRI
TARL o TR AN E IR R A L 1

2.3. HEMREMTH

SIS AR A RIS AR E . (OB, SCIRAE RN AR IRIG AR R, THRE M A KR AR
R R IR AR E ARG 3 XIS 6 B, JL 18 B, 4y HIFRE, M EHAKA ALK,
THER AR R, P AR B 5 O AR L, BURTFRRERR S AT R AR L . AT ARG & &, RS e fr =i 5
JARRIERAAR L, SREUMZE, (EH HSL 7170 B ShAEWN E SGHAT 27 AR A SR bR B e o BRR]— SR A7 AL AT AL
T, AHIRHAH 105CH ETEE. MEIIRERE. FEE - &k, 550 CHIRRIER 3, 5-mgEK
ML E LA Ky A BBl Ko BRI 3 NS 2 B, JLEve BAaf. B, &
WU s Oy T B SEZH 2R e AR R DY ARGE s i, A, UIR 4 pm, A HE Jeikfe g,

FRIG 2R s SE i E 43 MR F SPSS21.0 Hidis Ge -t s it 45 kAT G it b, Jeib AT 5 25 b
J7 Z VNS LSD yREAT SR 3 7 % 2 B L, 7 Z RS HENSR ] Tamhane’s T2 WA 3T LRI R 7 25
Mr, WK 0.05, B2 KFR A 0.01.

3. R
3.1 SCIEFLARHTEHRERER. BEEKE., fUELESHFENE
Sl S BT MTE R S KR, BRI R BHBMENE 2. LB%FEW, KO, X
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Table 1. Composition of the experimental diets (%)

= 1 IR R LA R (%)

k2 R P& (e-m) W14 W24 W IA Dl g |

Ingredient Price(Y/Ton) Test group 1 Test group 2 Test group 3 Test group 4
¥ Wheat meal 1150 25.00 20.00 29.00 29.00
KM Rice bran 1200 10.00 10.00 10.00 10.00
KEH Soybean meal 2250 52.50 0.00 0.00 0.00
F¥¥Y Rapeseed meal 1200 0.00 66.50 0.00 0.00
HeAHA Cottonseed meal 1600 0.00 0.00 46.00 0.00
FeAEHA Peanuts meal 2100 0.00 0.00 0.00 50.30
it Crude rice bran 250 5.80 0.80 8.20 4.20
HAEH Zeolite meal 200 3.00 0.00 3.00 3.00
K3 Soybean oil 6300 0.00 0.00 0.40 0.00
£k Salt 600 0.50 0.50 0.50 0.50
BHEL CaHPO, 1400 2.50 1.50 2.20 2.20
BB Choline 4800 0.10 0.10 0.10 0.10
BEAT MR  Min. premix 4600 0.50 0.50 0.50 0.50
BAZY Vit premix 56000 0.10 0.10 0.10 0.10
BiJ7 A (OG- W) 1719.75 1265.55 1365.67 1604.62

FEEFSHY (LRNEE)

K% Water 11.2 11.3 11.2 111
$E A Crude protein 28.0 28.2 28.3 27.9
TRIZ ) carbohydrate 37.2 37.0 36.7 36.4
FHERRG Crude fat 2.7 3.0 3.0 3.3
FZR B crude ash 9.9 8.0 10.3 9.7
JHALRE °DE (kcal/kg) 2805 2819 2813 2810

VE: 1. EEF Y Minerals premix (%): Ca(HPO4), 61.71, Nax(HPO,), 4.20, NaCl 3.23, K,SO, 16.38, KCI 6.58, FeSO, 1.07, Citric acid iron 3.83,
MgSOy, 4.42, ZnSO4 0.47, MnSO, 0.033, CuSO; 0.022, CrCl, 0.043, KI 0.022. 2. H&44FK Vitamins premix (%): Inositol 2.22, V¢ 1.11, Va
0.83, V1 0.22, Vg, 0.56, Vs 0.06, Vi 0.06, Folic acid 0.02, V12 0.012, Vpp 0.006, Ve 0.44, Cellulose 94.42. 3. ®] 44k EE DE: Protein = 4.5 kcal-gfl,

Fat = 8.5 kcal-g %, Carbohydrate = 3.5 kcal-g .
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TR LR A 2H BT 6 38 TR RAZE(P < 0.05), K MIZie e A K i HUON A4 IE
ARAZE ARA R AR A SR B W e A sy O K RN E AR AL A R 4 R IR (P < 0.05).
TENEY R A BORE, KRR Y IR ABCR AT, SOFPAAE AR, MR 22 . 1R0E 2R e
ARR R EWFAREEE TS, FR AL RSO RA « FEZERARTRRF A FL 2R 5 97 FE A0 i 9 K FLAA Y 97.13%-
78.85%7/1 92.53%.

3.2. SER-RARMTEHALAERE . FTSLE. RE(ALC. BARSLEMATEER S &

SCH & ARALRALIREE . FARLE . IRARLE . IR LEAIRFAR I & SR04 WL 3. SEIRRM, Sk
PR RE fpe v, FLUCN R B FEAE AR RA AL, (BRI T B2 (P > 0.05); MFFAHALIE A&
bPedkim, HUOMEANIHMAERH, KERMARAL, HARLLEZEZRP > 0.05); feA4LH A
Sttt OO RANRERA, SSFFmARIR, H56 3 4 REMEZER(P <0.05); {E4
RO AR 1072 edme e, HLUONRRFFARZMISER A, KGRI R AR, 7E 4 R & AR, JEA A
AT RARR RS R AE R B P B8 2 g U (OB T A g 2

Table 2. The initial mean weight (IMW), final mean weight (FMW), specific growth ratios (RGR), survival ratios (SR), feed
efficiency (FE) and breed aquatics efficiency (%) (BAE) in fish in each tested group

T2 FHRARMGNIRE. RE, HEEKE, FEER. RYELERMFENE%)

4H5 IHE(9) KE(g) YA S e g i LIRS FRERENL
Group IBW. FBW. SR SGR FE BAE
S 1 4 174.3+8.6 4451 +17.9 99.65 + 0.32? 1.56 + 0.05% 57.47 +2.11° 100.00
Testgroup 1
S 2 4 178.0+7.9 440.2 +18.4 99.55 + 0.28° 151+0.11® 58.48 + 1.97° 97.13
Test group 2
S 3 4 169.5 + 8.2 403.6 +17.4 96.70 + 1.58° 1.44 +0.03° 50.76 + 3.01° 78.85
Testgroup 3
S 4
K 4 4 176.5+9.3 431.7+19.1 98.98 + 0.37° 1.49 +0.062° 56.82 + 2.56° 92.53
Test group 4

VE: AR EAARE LRSS FRAERE BERER (P <0.05), KEFRHAEEWMEEZRP < 0.01). FiEFE%) = LREBAIG
JE% x 100, KR =100 x (Inw, — Inwa)/t, TEETFE =100 x C/Jt x (W + Wo)/2], EEALZE =100 x (W, — wi)/C, FRBEREE = A%
x BEEAEKE x AR, i w RRSHARYIIE, w,ARZHABHRYE, (BN, CREAEEE.

Table 3. The degree of grossness, the ratios of bowel/body, fat in mesentery/body and liver/body, content of lipid in liver in
fish in each tested group

3. LWRAFRATGIRBEHE . PRIALL. BRSEL. FHRLLFIRTARRERG & 8

5 R /N4 ;7751124 ;1R iNA FEEN&E

Group DG RBB FMB LB CLL
286 1 48 Test group 1 357+0.24 6.20+1.18 1.97 £0.26° 158 +0.11% 13.96 + 2.65%
SZ5 2 48 Test group 2 3.88+0.29 6.94+1.21 1.48+0.22° 1.32 +0.09° 17.16 £ 2.30"
236 3 48 Test group 3 3.40 +0.39 7.62 +0.97 2.41+031° 1.86 +0.23° 20.12 + 2.68°
SZ8% 4 48 Test group 4 3.52+0.22 7.04+1.32 2.56 +0.33° 1.93+0.31° 26.97 +3.17°

e FATEIR A EAARE AR NS T RAERA REESR (P <0.05).
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3.3 SEMEARMTRAAKS . BBl EAR. RIPIE

FRIGAURALIRLA K 70 HEDT EEB. K& 'K 4. W& 4 WTLUEH, EEZEF MK
PN AL IR & R R, T A S R, (H4L ) T0 B2 % 7 (P > 0.05),

3.4. SEHRLARATER M 3% 4 isHRRY T

S R I 5 B e BRPERERREG . MRREIRE . Hh =K. S%EIRED. (KEENEE
F. BEAMEEENERNE 5. LR, Ui S 4URMLE MR b Bk iR AR brAE L, T8 B35
Z5(P<0.05), HFESBENEThAETL HH .

3.5. LI & AT RRT SEAFTH

S S5 AU AT L, S A AR LR TC B ORI AL, (S E A R -5 MRS AR AL i A 2
KERE, RO FIEALRUIA SR I 6, MR ST AL 42 A LA

Table 4. The content of water, lipid, protein and ash (%) with muscle in fish in each tested group

F+ 4. LWRAFRATGINAKS . BB EBRSKHDZE%)

5 Group 7K 4y water HEHA protein FeHi lipid K4y ash
2 1 48 Test group 1 77.48+055 17.58 £ 0.38 3.8440.18 1.19 +0.03
2 2 48 Test group 2 77.68+1.13 17.94£0.22 3.8140.26 1.18 £0.02
325 3 4H Test group 3 77.91+1.01 17.39+0.49 4.08+0.14 1.17 £0.02
SEUE 4 2H Test group 4 77.57%0.72 17.73+0.17 3.85+0.19 1.18£0.03

[ 3.

Table 5. Biochemical index of plasma in fish in each tested group
F< 55010 & AR MT &R M 2R A & 1L HE#R

205 Group oy 1 4H Testgroupl  SEH 2 4 Testgroup2 S 3 4H Testgroup3  SEIS 4 4H Test group 4
fﬁ%ﬁ?ﬁ uL™ 121 £ 69 137 £53 102 + 42 125+ 65
?ﬁ???ﬁ uL™ 31+9 29+17 36+ 15 31+16
HM=F ol L~ 1784054 163+044 1014032 148+047
Hcﬁﬂyf rrllrrr?gll-ll_{ll 8.26 + 1.65 6.56 + 1.08 6.40 +0.95 6.22 +1.04
ﬁf_’:ﬁcﬂgfﬁ gL™ 2.02+0.25 2224023 219+0.29 2.38+0.34
f_ﬁeﬁ’%ﬂjf? gL™ 0.86+0.18" 0.97+0.24 0.74%0.19 0.86 % 0.20
AEI:ié?- EL';fl 10.30 +1.36 10.89 + 2.09 9.50 + 1.63 10.00 +1.28
fﬁ%_gﬂ;ﬂ 7.50 % 0.60 7.40+0.93 7.33+1.14 6.82+0.94

VE: [ 3.
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Table 6. Pathological changes of liver in fish in each tested group
= 6. LI B LARATHERT B FRIRE LT

HIURBTA SR 14 SR 2 4 I 3H e 44

R4 g i 2 e 6— 6— 3—, 2+, 1 ++ 3—, 2+, 1++

T RN, AR, ++ PR

ZMMEHE AR, AREST MDA, B UL . O BN B S, RWERIE R
HREARAL .
4. ¥1ig

1) fbEFRE LI B SR AU BN, AR T K it 5 /K FE /N K S8 B P 770 R 4
1 Y8 FR B S0 R LR DU R AR IR AL b, LSRG MR | KR SRR SR S B T
TRPRHBIAE o A2 P48 B ) 5 AE P sz bRt A — B 1] [2] [3]. 7E /K Ve it 5 7K e A8 B /N K SR G B 4 B 950 R 4
St A0 AR KAt I TR ] S8, DR — M B R 20%~6000 A AR 25 K T T K5 TR R 2 H VR AR AT K
FRRE SR, TR K YRI5 KA (PR EE N = X — E B WHE[1] [3] [4] [5]. FTLA, faIEFR5HE L 45
RERFEAIE IR PRI DL, 0T HERR T 88 IR H B S AR ZE A R B B . E 2R
TR RE T, YRR R WA T D EZDLIR, R IR R AR AR A ReE T
HE)~ 5 R HI[4] [5] [6] [7]. HIT-faIEFRGEE FRSLI0FE D RN 3007, E R 7E B [ 5 RS A 1) RS £ 37
B RS ST AR .

2) ARG E R, 4 R WA E AR, KGRSO IR R 6 S 2 . XA
KRR e, R, RARIHIR, MR . R Bk 4 R — R B R
FHIF A A S ReE R FREC 7 400, LR 4 B [RIAEY) & Rk BT = A8 1) 95 58 RUOR 72 5 5 DRl vp e ik
TR AR G, 16 4 FEE A E R, KRGMEEERRA SR, SERPLR, MRS e A
BAR[L]. BT SR E AR SREl & &, Ml bVEH, KIS R7E R AL 08 7k 55 £ Hh
HREE A, AR SRR T B A E 2 AN IR DURRTE IR I RIEFILA H . R B0E %,
KRR BYHEACRLRG TR, EOR S SR 6 AR RV AT RO 2% 5 77 58 280 i 9 K SR )
97.13%. 78.85%7H 92.53%. fH{EIX 4 MiEY) e A R, KSR A0 M EESEAFRT . R R S A6 AE R 5t
100%~10%, HBEAPER, FEmRDEDRE o DU EAT A o a0 S 58 4 SRR AR SR, EAR A (1 97
FARCRTY, BRI L) 300 LA A, TS FARRF RS A A0 45 DK SRR AR 2k i e AN A AL

3) AM—iTH, ASEERM, EMEMKIEM RS, R AR ERNE 2R 1% B S PR R A R A
BHEE M E A S My o TEIRHKIEM RGed, DHEAXER SRS IR AR H L Z — MR AE 95%
DAL, SRR S HRFFRIZE 80% LA F[1] [8], MHAEASLLG , SERRFREAMEHAL LR ERHE R ZERA
B A OGP . X2 RN AR FEARREARR SE bR AR K, JRAN AR S Y F3d [} SR 35 75 58 A0UR
TEFIE RN WEE S B AR PP Ah DR SR B FRA B, RO i BRI A I %, W IR A& i
p AR ERN S T A A R . FTUAE M TN Gy AR E R AL, HOAE CH R R S E
PR AT 548 5 ke AN T e/ 1) 25 B FH L] (8]

4) 5% At Akl s oK A FH SRR R RART , AT A 0K 2 P 2 1 JE0RE R 0 25 26 AT R
B AR N E R E . BRI , KEMHIX 2 MEYE ARG, FRRIGRD 0K
T HAEKRER, HZ0RIGERAETER, IR, EIEDheef 2 M LSRR LR, XaTgeFE NS
e o 6 R R AR I 25 1 T A2 ) S B | £ i3 R B A AR SRR R R EE I CE D, AN BRI S A

<
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K] BT LAE D AR f R A O I ) 8 R R 4 10 45 B PIIR, 7E 4 R & 3 Bk
KRG SRR D AR RO IR, AEAAEIR, Wk ZE . (BMTRHER S MEIRE , 2 M
BHeb S HISER R BACR SR T W B PR A, $EE R TRt . RIS, 722 AR tapkl oh R BAL SOk
HAFFAFRIE S E e 22 42 1
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