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Abstract

In order to solve the problem of the severe shortage of the feeding stuff of fish protein in aquacul-
ture production and explore its effects on the growth rate and the product quality of carp, we
adopted the method of adding a certain amount of earthworms in the feeding stuff according to
the weight of the fish: 0.5%, 1.0%, 1.5%, 2.0%. Then, we compared their effects on carp breeding
respectively. The study found that the weight ratio of the experimental group is 10.59 times, which
is 7.29% higher than that of control group. The FCR in experimental group is 1.68, which is lower
than that in control group by 0.26. Also, the study found that fatty acids C14H2802, C16H3002 and
C16H3202 content in experimental group increased significantly compared with the control group.
Conclusion: Adding earthworms to feed the carps can not only significantly promote the growth of
fish, but also reduce the FCR and improve flavor of the products.
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1. 3]

iz 15] (earthworm, potworm, or freshwater ringed worm)J& T35 541 ] (Annelida) 5% 4 (Oligochaeta) ,
W] 7E AR ST R A e s BB E R S B, Bl (TS E A 70% A4, R LE
GRS R kL ] SR IR B 24, VAT O A R s T S IR T R R i ] Ak
A I AR R B S Y ) R, ) 3 SR AR T DR e o R - R A R s A [ P R b ) ) 7
AT S EE ARIE, ik, BERIERRAKEEF AR R B RN RN RZERE KB T S
IKFEI ST ARG A A PR s bR T 2, P S| B BRI IR R A, PRT I AR R R R R R R, S
TE AT R 81 1 55 3 M 0 2R (K1 B P B 11 T R LR} 24

2. MMERZE

][l

2.1. ¥
2.1.1. &aFh

R MNEB YR TR IR A E A S H IR KT 0 B —A, ST, AR,
TRt -

2.1.2. &ith, REHH

YL TARE KPS IRE I 1 S FKIB R IR, FKME AR 50 m?, 2K 7, Wk 100 cm,
KA 60 cm~70 cm,  FBIEHEAK o Tt P 1 B R A MR B FF VR B A B SR 5 4, H iR i 4
A@r. 2%, 3% 4%RE), WHIEAE 1 AS0'HE). MhE 85 cem; A ELAR 70 em, TFARJE D B4R 60 cm, HIRE
R 15 em, FIR ZIFFRIN A B ARG

2.1.3. KiE
KV T S ML E R S, AKIRF R, KIRIEHT, KIRIEHZIE 40~50 cm, KHESALE 6 mg/L
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LA, KA S K IOK T bR i

2.1.4. W
iz ] SR T B B T AR B K R R A IS B B AR 2 2 k] (Bisenia foetida), AIELL. R, KK 4

cm~8 cm.,

2.1.5. {E%

RETR A AR AORH A BR A PR A B A7 (0 6 £ 5 FC & B0 i k) o 1) JERFLRR . k. AR,
M. MER. AR B4R, EEMETTRSE. 2) W atE. HEA >33.0%, HEN
> 4.5%, 4 <8.0%, HK% <14.0%, /K45> <13.5%, 45 0.6%~1.4%, LB >1.0%, HER >1.7%,
i 0.3%~1.2%.

22. A%

2.2.1. &itESR

R TERT 4 d~5 d FH R R 20 o/m® (R B AR K BT 22 . 4 555 2 d~3 d EVT I /K 7 40 cm~50 cm.
7E 1 Sk % BRI AN SRR 1.5 m, WS M ARIFEE A 2 m, FH 8 Sk 2 B I A DY R ) S LA
i {5 7

2.2.2. BB
2016 4F 4 H 15 H, JE#%L 30 o/ 2 KM% 40 2/ R TR 235 B 2 BTN 5 3R (07, 1%, 2%,
3% 4%, AR ONAE BT P EE A 10.0 mo/L R v B R B 24 R Ve f14K 5 min~10 min.

2.2.3. AL SRR R

WA 17, 27, 3%, 4% e AR E 1 0.5%. 1.0%. 1.5%. 2.0% (At aa], Rk i i) s 55 5
PR Ap R R U4 DK R PR B, HE 2 9k, WHIRI 9: 00 A 17: 005 SR O A ARt 5] .
D58 7K B AR T G £ RIS, 4 £ ARDRL S T AR e H SRR &, R S 100 g~200 g+ 7KiRIE
16°C~28°CHf H#1HE N AR HE ) 2.0%~5.0% (W5 1).

224. HREEE

— ISR ARAE TR I KT . IR B KRR S5 R A S DR 2R AR R it K PR 7K B 7 3T RV i A
B MOE B AL, DAR) T8 R AF AR 20 d~30 d I E fARSE IR 1k, LR E BE R, =
R, FHRERE VDR 3 mg~5 mg/kg Tk, KA ARG A1 T R R R, B I,
GRFMS LK, B 3d~5d N 1T, RILER KB ZEHAIT. 2016 45 9 H 25 HIRIGLE A, e
HKFERE, 4ikidt 162 d.

2.25. WIS
XTARTRR AL b5, I SPSS18.0, #E47 X5 ¥ B ) % ki 4% (Duncan’s multiple comparison).

3. RS54
3.1 EKEE

n 1. 1) 1%, 2°, 3% ANRIG AR BB AT SRR 30 g/, R PR N 347.75 gl B, Lk OF
S0 HR A (326.0 o/ ) N 21.55 g/fE, 1R 6.61%; 2) IRLGAH Y B A5 % 10.59 £i%, XS IEAR(9.87 fi) 1Y
hn0.72 4%, e 7.29%; 3) WIGHAE HHYE N 1.96 g, LLXTIEME(1.83 g)1¥hn 0.13 g, $2% 7.1%. fER

O
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Tl i) 4 ASEREGAR T, DLAIN 2.0%0 3 SR TR AR ek, AR E IR, W ES410.98 f5. RHIYE
2.03 g/d, 4rHIEEXT RS 1.11 £5. $Em 1.93%.

3.2. HRARY

FETRAIREE 4 ASRI A T LB R 85.5 kg, 4771 50.84 kg, TR R %N 1.68, L 05X
H(1.94)f1 0.26. o, DIATAME 2.0%0) 3 S HHE R, N 1.5, HEXTIEARE 0.44 (W35 2).
3.3. BERLERLARL

TEMC SR LAl b 81 T e Wi WSl AR PR VR /K VL 4 A2 D R £, IR TTR CraH2s02+ CigH30, A1 CigH30,
ZH R LA S BR 2H LU RE2H O# B 238 0o JIEIDTR CrgH 360, 4H S LU A9 5 3 i i sl AR 1) 5 5 AR (AN K o W) £

PREE 1%\ B 5| v DL 23 AR TR C1gH 340, F1 CrgH3,0, ZH A EAS o TN THLHT EF M 5] FEAI T CooHa40,
H L (LR 3).

4. 51118
1) 2 AE K B sV A

WS P 2 A S R S R RO A, S TR EERE, SR ONFOKREARE R 6 UL HRD
Eth, fETANMRES 12260 R H, Mo TP R B EEAIEBE]; Jvit, sl (e B

Table 1. Feeding rate (%)
= 1 IRIEE (%)

;@g C\ﬁiﬁzli\ﬁ\g 2~10 10~20 20~50 50~100 100~200 200~400 400~800
16~20 5.0~7.0 4.0~6.0 3.0~5.0 2.5~4.0 2.0~3.0 1.8~2.8 1.6~2.5
20~24 6.0~8.0 5.0~7.5 4.0~6.5 3.5~5.5 3.0~5.0 2.5~4.0 2.5~3.5
24~28 8.0~10.0 7.0~9.0 5.5~-8.0 55~7.5 45~5.0 3.5~4.0 3.0~35

Table 2. Effect of different amount of earthworm add feeding carp

% 2. TRMEIRARRH @ MR

Lb PR A
fabs
1 2* 3¢ 4 NP 0*(CK)
Hi/kg 1.2 1.2 1.2 1.2 48 1.2
wFE HER 40 40 40 40 160 40
Ry 30 30 30 30 30 30
MERKg 135 13.9 14.4 13.8 55.6 13.0
IR 40 40 40 40 160 40
LVER
=5 (7)) 337.0 348.5 359.5 346.0 347.8 326.0
M= Elkg 12.3 12.7 13.2 12.6 50.8 11.8
SR (A 10.2 10.6 11.0 10.53 10.6 9.9
ok} E kg 225 21.0 19.8 22.0 85.5 23.0
TR 2% 18 1.7 15 1.7 1.7 1.9
& H 3 #/(gld) 1.9 2.0 2.0 1.9 2.0 18
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Table 3. Composition ratio of fatty acids
%< 3. BRRnBRLE AL EE I

JIg iy 2 o# 1# 24 3# a#
Ci4H0, 1.77 £ 0.04d 2.55 £ 0.05¢ 2.19 £0.35¢ 411+0.21a 3.78 £ 0.08b
CiH302 23.21+1.22¢ 27.01+£0.98b 25.87 +0.84b 26.87 £1.11b 28.67 +0.15a

Ci6H3002(16:1) 2.73+0.07c 3.03+0.13b 3.28+0.13b 412 +0.22a 429+0.15a
CisH302 2.37 +0.34a 2.82+0.31a 2.69 +0.22a 2.95 +0.55a 2.49 +0.26a
CisH2402(18:1) 23.88 £ 1.89b 28.38 £ 2.26a 25.75 + 1.08ab 2274 £1.01b 23.05 £ 0.68b
CisH3202(18:2) 41.88 +0.82¢ 66.85 + 4.45a 57.44 £3.02b 55.73 £ 2.25h 56.26 £ 1.11b
C20H3402(20:3) 3.23+0.15a 2.39+0.22b 2.72 £0.36b 2.62+0.18b 2.71+0.32b
/;:% R R R IEN 3 EEFHME + FRER. % Duncan #3(p = 0.05), [Fl—fahsR{TAAMATENEHETER, RAMNKRER
M o

AR K= R A 7= b, AR s R B A AL BURIERE ) Rkt A, L4 SRR A,
T ] i A £ S 32) 388 E N A5 4 10.59 £, EROTREAR(9.87 fi5)HE N 0.72 £, $iE 7.29%. IS H] e i) 5
YIVEE BRI RE I BE MR TR 5, SR A DG, PR R T A R £ P e SR i 0] 2 A e R S R
e TR, HRMEXT A EEakmS, ShmEARS WIS ERT, SEARE
IS N E A RHUAR R U, ek, BERSEEAM TR, AR ER R BN HEE
MIFEF, AL BRRR A KA GERE Ay UM Rl S BRI RE 7D, SR iU 2 0 2R — P RS BRI 28]
B R A A R REAR, ORI ., LAUER, ERHREARE R, AMUERIRY, HESE
M) £ 2 1) TE R AR 2]

2) XREERHRI M EH

AP S T AR R A EE (B TR, AR S PR T R = (] R, N Akl A T
FREEAT T T Z A SRS A OOR KR B & I R A A ERE, T HL R S R B R R .
Wl R PR AR, L REERM ST RN LI T R e e e s, R E R S
BHRE, PR RS, KRR TR, W50 rmEl 85.5 kg, 47~ 50.84 kg, TR RECH
1.68, L 0™5 Xt HAE(1.94)(% 0.26, FT WL, WSl /E & (9 5 TiRHE M vk FL AR (1R B = 10— N R T .

3) XL R R

X f SE R SR I, e ] M e SR B ] (i A 2 AR K ST R K s IR TE A LA
TRl MG £ () FE Rt b, PR T 0.5%. 1.0%. 1.5%F1 2.0%7RGE it 25 REoR, S
NV N, e (R S B RN . ATt R AL (O KL I - 34 2.90%, NI fef i ] ) sz
WOl 1K 2. STRRAT 4K, RLAS T2 B T8 0 4.83%. 8.97%. 14.48%F1 34.83%. N ek i)
EHIN T IEKITL A 8 Fy ARNUAAE AR B 8 B 43 b &, WULPA)Hh B B P 2 486 m, T DA e PR Jsi ) e 2
&, SIRREME A, fEfa, AR, IO AR s Rt A R, KR R AR G, fa
PRALPA A e 2 B PR A0 AURAT 35 3 DT 5 2R [3] [4], BEE ILIRD A 02 SR m, PAROSRIE . 2k
AR oA BT IN[5], HtanAd b ASETE H 28, G B ErR G 2 5 00 3 30 A 11 PR gt LU e B
et A AR 6] -

4) Weis| {385 B R A RHIE B R R B %

el Bl LRk Tz AR 0 8B, SRR, BT BT LR IR G ) 7 R AR U s e R = 1
[ P A0 sl N T3R8 3T 1) 2B 7. sl AR KI5 & & 10 R A A iR, T EL AR R R4
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R AR . Ml B E R, DR RIS . B, SRECN TR TR fh, ek
A RIA R FR R Z [ — AN IR AR 7],

H RITAT FERISE B 2 ) 2 MBI AR AL B LR V8 RIS S S 2 b 2 7 T O LA 82 P i s 77
FE i R K 5 A D SREM SRR 2, SRR, AT M BT, RO . A SR
NBIIE R A B RERAT AT, RORFRAR 1 A7 R K i B2 77 A o s R i R B e e, T4
b S EE E 66.3%, SHLIRNT 7.9%, HAE A ENME SHE fOR AR [8]. MR AT 2RI
SRENY R A BERL, e DU A EORE SRR OK P i DU R AR R AR SR SR B ], LA
TR B PR, AT S PR RO I R AR R s sl R ARG 1 — Rk, SR 2 0 SR (0375 R VAL
IREF[O], FMGwsl TR, BRI RFERC, AR WRL, Bk, A LIREE A
BUE MGG AN i BT A RT3 [10] -

E&WE

E RN LTI E B F IR AR ARIAR” (Nycytx-49-47); S1IHE RLZEH AR TR
B RIAN BRI E (il XA S EI TR F R At 7 5776 (B5RHS NY 7[2014]3050 5); BS75F
MANZ R TTH “TE KA S R 7R (B AR FI Ak [2014]61 5); JUE AT RHHRITE “ X A4E
DR IR R ARBTIT 5767 (WIRHE[2014]0202) . “I5 /K VTR A8 — AR % & LA 7 (WLHFR &
[2015]0202 5; SiMIAE “=IX” B AA RS L ).
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