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Abstract This study was designed to evaluate the growth performance of Clarias gariepinus fingerlings fed detoxified Jatropha
curcas kernel meal as a replacement for fishmeal. Fingerlings (1.3740.02g) were stocked in Hapa net measuring 1x1x1m?* and fed
diets (35% crude protein) containing 0%, 25%, 50%, 75%, and 100% detoxified Jatropha kernel meal as replacement for fishmeal (at
26% level of inclusion). At the end of the eight weeks feeding trials, the mean weight gain, feed conversion ratio, Specific Growth
rate and Protein Efficiency Ratio were higher in the fish fed 13% inclusion level (50% replacement of fish meal) while least values
were recorded at 26% (100% replacement of fish meal). The study shows that a carnivorous fish like Clarias gariepinus can tolerate
the inclusion of detoxified jatropha kernel meal at 13% without affecting the growth and nutrient utilization of the fingerlings.
Keywords African catfish; Detoxification; Unconventional feed; Least cost feed
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P B KK IR AW AL, Xt T BN A S E IR R B R AR ARIE. %45,
fOR (FM)— B2 RS SR A B0 £ ZORIE . AR M KK ER, FOVERME T — A PFERe,
BEAT D REIER . LFEIRIR. 48R 05, ¥R S 11 (Kaushik et al., 1995). iT4EK,
FOR AR, (HT3g B R R, BE 2, X T e i M el e & B AR E AR
(Kaushik et al., 1995; Fournier et al., 2004). H #i, K 2 %5 1) 7 b A ) 2= 222 ) R 520K >R O S0k (1) B A
SR, I FEEROBUX FME S ) R EUORVE, K SRS Bk, BB R —FI AR, Bk, FIHHAR
BN AR B VKA R T PR R AT, B i % 421 (Sofia, 2007).

Tacon F1 Forster (2001) 4581 1 A N a0 Bl IRk e B 22V, IX AN IR o] LA 6 43 1Y
PUER RATEE . KRB M) SR IR —Rh . S — R SR, KA B AR EA R
PIFRI KT o B RIFF O 2 AL, AT N — Rl . F{ &40 60 g/kg i AT LAFE AL
NAEWEEH, ZREER R A SE AL ACH 58 (Makkar and Becker, 1997). $REUH J5 15 2 FIRZA K 2 — MR
R EFERIE, & A HLE A 58~62 g/kg (Makkar et al., 1998; Makkar and Becker, 1999). Bk XUFFA— ()4 75
I & B (PR E R B 51 (Makkar and Becker, 1999). #RT, AP IIH0E 721 (ANFS) A AE, iR
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FIBEIHIR . BEE 2R . MR (Makkar et al., 1998), 3= ZRg M il 4> il o B2 K (PEs) (Makkar and Becker, 1997)
W PR LR R b . DR, e T BT . AT FE NIRRT (BRI AT R M 93 0 2R 1 A 1) A K
PERERR T — MR .

2 MRS 75

ASHIFFE RIS 1 fr A A P 7R sl ALK 2V R B ORI KA . SEERHFEE T 56 R, WAERT
FAHHMIEMGL . 84 IxIxL G BER IR EF LT 4E 48 5 hapas JRAEIBYH ORI, & 24 A9 AT IS AT .
AR IERL R hapas JEESHI VY AIENEMY) . X A4S hapas HJEE X4 5) 704, HIEHEK. XA TR (1T
PN /KBS RS hapa 2215 fa i, HLIREE TIRAMIE I — .

FH TR ie 7 e R EORE R ok . SM . B, 4EAR RN D R it B T 32 06 SE R ) B TR R,
FEEATTEE SSOR A7 o T SCS PR R JRUARE ol D DL S5 452 P b 775 SO bR PR JRR JXUBRY SR SR AG 1) BRI A A
HFRBRK RSN E, ANOHARIF -, FRRMF5E, BRINZ. Al iiig. £ 120°C M m#k
ZZ % 30 min, SAJ5 H I EEYEEUUIR, SRATR . FAEARPH T FURRR 25 B B AT SR A5 5 B2 PR XA . 35%
FLE FEHE, SR BRBRITEE, BINE] 26%1 MR 1), 75—l 02 @t f& s 248
JI B R XA =K 0%, 25%, 50%, 75%F1 100%i € 1 S50 KB (3R 1). FREJ IE M HAd o 1R G ks
PUF IR ETE BORLIR -

F 1R &SR A1 Tk o
Table 1 Gross composition and proximate composition of the experimental diets

JE8L Ingredients % | Dietl &% 1l Dietll &% 1l Dietlll =¥ IV DietlvV &4V DietV
fo. ¥} Fishmeal 25.80 19.365 12.91 6.455 -

Jik XURA=8 Jatropha kernel meal - 6.455 12.91 19.365 25.80
KEZ#; Soy beans meal 25.80 25.80 25.80 25.80 25.80

T KHr Maize meal 43.37 4337 43.37 43.37 43.37

W TR R Mineral premix 2.5 25 25 2.5 2.5
4L K TIR K Vitamin premix 2.5 25 25 2.5 2.5

S Total 100.00 100.00 100.00 100.00 100.00

H By Proximate composition

{2 Moisture 7.8240.01 8.5240.01 8.4140.01 8.1540.01 7.4840.01
E A5 Protein 36.1920.01  36.4240.01 35.8340.01 36.4640.02 35.5440.01
7% Ash 6.2140.01 6.1040.01 6.0740.00 5.8940.01 5.7140.01
£74k Fibre 3.2240.01 3.4240.01 3.1840.00 3.2040.01 3.1640.01
flg i Fat 7.1140.01 7.0340.01 7.3340.01 6.8740.01 6.8440.01
TR Y NFE 39.4740.02  38.5340.04 39.1940.02 39.4440.03 40.9240.01

15 AR S fa T I S o3 A R AR hapa. R RTF2hME & REUARER 5%10 4. £ KM H 7% (08:00 and
16:00), H &R DA R AR E AR F—ANREAE TR SRk R R R R R SIS (8 ).
PUR 2R KRR A 5

(@) 3 A B (MWG) =t & TR 5 - WIUG TR =

(b)F R AL R (FCR) =T 1 B} K & B /il 5

(C)FF E A K (%/K)=[loge(Wtp) - loge(Wi))]/(tz - t)

Wiy =44 {7 = 48 T
Wit,=s5 & AR E 19 0
To-T1=Wty Fl Wi, 2 [E]RF4E R 8] (OK)
(0) 85 A J R50CR b =10 18 25 /4 1 ity
A A =5 FTUR % > #E 1R £/100
(&) AEAF Z Y= (F ) i BY - FET B0/ 1) e <100
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JRIABA AR A . KB RE SRR AT B 24 (R 8 1S) PARHZARFE AOAC (1990) FFRHEVE IR SE 1. 2R
MM, FERE A R TC R ) Rl 22 ke i) . — (=t T 0T, P sl o e fr ki

9T A 0 HE et Gen Stat®3s PUARFT Minitab® 14 4MHF 518 o SIS B i 52 2% 72 5 vl 745
B, T A TG R BT I 2, 195) B 25 R (P<0.05).

LR

AN T 25 ) ) JRR JRUARE A Hp PR 7% (14 9 143 1 B8 1) AR A PR e AT R 28 (R 2) 0 S s~ 3 4 3 28 Y A
2.8140.156(& ) V)4 5.0120.82(%) 1), ¥ 1 VSR fapRk B 38 i K (P<0.05) . [FIFE, HEeEKFM
B SR B AT 1L (P<0.05) (2.7320.234) %] 1.9840.06(X4 V). TalRHE Ak RN R 1 5 SR HL e s (1) . 52
B (Al 3.1841.11 #1 0.1740.004), HAKHIICR & B V(2.4320.29 F1 0.09440.005).

2 2 Jlu g BR AR AR AR AR MR R 1 R 147 B i 7 1) 2 A PR R AN A
Table 2 Growth and Feed Utilization Parameters of Clarias gariepinus fingerings fed Jatropha kernel meal as a replacement for fish
meal

Z ¥ Parameters 7 1 Diet | 1% 11 Diet Il %97 111 Diet 11l X% IV Diet IV %) V Diet V P {H P-Value
P46 & Mean initial Wt 1.37+0.003 3 1.37+0.00 1.38+0.0033  1.38+0.0033  1.38+0.0033  0.080

B ASEY)E & Mean Final Wt 5.8+0.4° 4.75+0.017°  6.38+0.817° 4.71+0.11° 4.43+0.40° 0.05

EHE RS Mean Wt gain - 4.43+0.397°  3.377+0.017°  5.01+0.822 3.33+0.11° 2.81+0.156%  0.05

HiK % Growth rate 0.079+0.007 0.061+0.0002 0.089+0.015  0.059+0.0019  0.05+0.0028  0.061

R A K& SGR 2.57+0.12%  2.22+0.006™  2.73+0.234% 2.18+0.037°  1.98+0.06° 0.035

T RIE 7% Feed Fed 11.22+0.52%® 10.1+0.05™  11.91+0.53? 9.3+0.32% 8.91+0.185%  0.009

kL % FCR 254+0.11  2.99+0.01 2.43+0.29 2.79+0.066 3.18+1.11 0.069

TRl E4L 3R FCE 39.42+1.73 33.45+1.06 41.83+5.04 35.77+0.08 31.5+1.1 0.128
AR PER 0.15+0.013  0.11+0.0005 0.17+0.004 0.11+0.0036  0.094+0.005  0.061

VE: fEHRAE R AT AR T BRI 22 57 2 25 (P<0.05); SGR-HFE 4 K %, FCR-T L R 4, FCE-aBHE LR, PER-H A B AR
Note: Mean in the same row with different superscripts differ significantly (P<0.05); SGR-specific growth rate; FCR-feed conversion
ratio; FCE-feed conversion efficiency; PER-protein efficiency ratio

SRS PR (R )R, AN S AMERE. EAlE. MK S E G EENE
o SR, FEIRE IV OSBRI R AN AT 4, 2R B IR AR DT 2 &4 1 45 (P<0.05) . MR Z i,
1 [PIFTUEIEE R 72.0440.06, SR LE X AR T 890 1 89 1BV WL & IV 2 )5, /K535 E] 73.2940.295,
73.0540.055, 73.0520.04, 75.1640.155, 1MMEEY V FIFEKE]T 70.0640.06. 7 HIME T &0 1. &9 11,
BV BV BN G, HEANSEA TR, 25 8.4420.02 3 T 11.820.01, 11.0940.04,
11.1640.05, 11.460.06 Fl 13.1540.06. {EIXIUHF 5T ML RINRT I8, MRS, BEi& &R i
171(6.8740.00), "EFFIAICAR £ J5 1K 1 (3.7140.01, 4.6340.03, 5.7120.01, 5.2340.02, 3.6040.02 Diet I, Diet 11, Diet
[, Diet I, Diet V). "EEHI, £F4EE 22 2.0040.00, AMMEEEY | MEY V 3EMNE T 2.0120.01
2.0640.06, MM EY . 9 1 AW IV D T (975128 1.9740.03, 2.0040.001, 2.0040.02). K
(& NS T AR, SEIRHT, MK SIS RN 7.6420.03, T EYIL. S NHEWV G, 77
AR T 8.2140.33,7.2140.19 A1 10.8140.06. 1M1 "B &4 111 FIEH) IV 19k 1 (4.4720.05 and 4.4320.17).

4 PH8

TEARME FR TS, AR ERIR &, FOAE R4 K AR AT 35 0 i KB 15— 178 9% (Lovell,
1989; NRC, 1993). A I AEP R M A4 7=, T 1R 25 MU AR H B H) a8 I B AR 08 B 7T (Tiamiyu et al.,
2006; Solomon et al., 2007; Solomon and Okomoda, 2012; Tiamiyu et al., 2007; Tiamiyu et al., 2013). {H#EFA]
BN, 3% B — R 90 1 25 R XUk B AR E RS IG TR IR & . "REA RIS &Y, Rkt
AR A E FER H R AN, S50 EIR7E 8 Y, M RER M 7 URIFf%. XN 53R B RR XU
A=Ky 8 R AR U R B A SR 1o B B AR X FE PN R & NS R I B A B A/EA, Fakunle
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etal. (2013), JBRIXR Al Bk (83 PR ) BCE HUE TR 2 RIS ALTE, PR EIRmAE, AR,
A SRR A A B E F BR R KRR R HUE IR R 5 Tk

2 3 MRAAT R IR A A A A WA 0 1 AR BRI AN B 4 FR 70 BT
Table 3 Initial and Final Carcass Analysis of Clarias gariepinus fingerlings fed Jatropha curcas kernel meal

JA A7 Carcass composition
Z ¥ Parameter  14A Initial &%) | Diet | &4 Il Diet Il &4 11l Diet 11l &4 IV Diet IV &4y V DietV P { P-Value
{BFE Moisture  72.0440.06 73.2940.29° 73.0540.055°  73.0540.04° 75.1640.155°  70.0640.06°  0.01
HJ% Protein 8.4420.02  11.0840.019 11.0940.04  13.150.06° 11.1640.05° 11.4640.06°  0.01

K Ash 6.8740.00 3.7140.01Y  4.6340.03° 5.7140.01° 5.2340.02° 3.6040.02° 0.01
214k Fibre 2.0040.00 2.0140.01  1.9740.03 2.0040.001 2.000.02 2.0640.06 0.446
fIE Wi Fat 2.8240.05 1.7140.01° 2.0540.05%  1.6320.03" 2.0140.01° 2.0340.03 0.01
TREE Y NFE  7.6440.03  8.2140.33° 7.2140.19¢  4.4740.05¢ 4.4340.17¢ 10.8140.06%  0.01

7

—p—Diet 1

6

S

4

3

2

1

(o]

Start Wkl Wk 2 Wk3 Wka Wk5S Wk6 Wk 7 wWks8

B 1 MR S R KRN R Sk A e ) A R VO

PR F AT S A EFRA L3 2 R (p>0.05)

Figure 1 Weekly growth of Clarias gariepinus fed diet containing graded levels of Jatropha meal
Note: Mean in the same row with different superscript differ significantly (p>0.05)

TRRLR 3 vy e Rl 1 BA 50:50% £ 4 AR U4 5 FL At BB HR & LU A% . 5 X Tt 78 1 485 SR AH =

Fakunle et al. (2013)FiiE , FH 239 100 bR IR AR K0 A 20 SR D) MR R 8 £ 2 A7 — AN R A AR K1 R, 2R
Kumar et al. (2011)$7&, FMBEEE(60 min) 5 R KB KR 50% 1 fUk) B (6 68 4 58 fp A . A
FOR ARSI AE, AT AR B 2 R i # . PUE R R Ak & A i g 1R M
RIZBIEM. Fk, B 0 AR 7 A 2 R A AR R0 B0 25 R XA TR 1S 21 T 478, X b e 2 b i
HoAts B i A KT B IV(75%) A4 V(1009%) i AE K B i B S 3AIG, 3% AT g LN R K51 B Y,
B tin, PRk rb 28 RN BE B T AL 2 R B (Kumar et al., 2011), 33X FAIGJ5 & 1R 28 1 53 M 5 AAJRR JXUREHFAA =
FES M. PUEFRFET, ERMAFENEA S SR AR, A SEAEKERET. W
52 31 p] W ey B R ) £ R ERDRIG) fRR AE KPE REFRAIR (B IV A4 V), Gomes et al. (1993), Hasan et al.
(1997), F1 Kumar et al. (2010, 2011)#Ri&, X5 HAth DAY N B AR A SRES 80 — B, X v RE2 T30
R TE, B A IR AT RE 2 RO M & A R I PUE 7R R TR A% . Becker A1 Makkar (1998),
LK Rashid et al. (2008) 05 5l iE 7 IALI, X fa A BRI SR, Yk X Fhsh P A KOs s 0 K
EAREYE . AR R Bl kS N K ik I R R EUE DN, X R EATT E 2.43
kg TRIEST 1 kg FIIFIZNT 1009%F( ER 1 2.54 kg SO Ak 1 kg A, DRIE AR 0 77 IR AS K BRAEG (FAO,
2006) . [F 1, JBR XUBR A=K 7T B8 A — AR 4 ¢ 70 L (1) 8 1 03 75 SR R Rk, o B B R B ANAE 920 T (Maker
and Becker, 1999). X & K 4y Jfk AU RSO e AR ()R PRI S0 AN 5 ) 0T R0 T 00 SE 0B IR RRAS o
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B BRCR LU (PER) 52 3k T 72 SEUR I IR), A8 —ANRFE MR v, 1800 1% 35 R LB VR A 110 2 5
(Wikipedia, 2011). &/ LN &K & R AR EKRER TR, B, @R EE 2R i E AR
HAE, MAMSEE — R EE . AR KRR R E B T AR R, K R e
FRAEFEFAC PRGN, ST, B 1A e i

TESCIG A N IIHE, SRR B A E 2 M EA AR AR TR, X5, e r
EARRRER R EFIILLE], 4558, BE &R E )5 (Mooneye and Facade, 2003). -5 #F#)4]
UER SRR, R IRl S B, XS RES IR D& A . Bt R cg®
B, I8 50% M R R AZ AR T DAARE SR i ANz m 2R KA IR I R . SR, X MK A i 1) &
D T 2 BN S R K
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