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HE: NIRFAEFIR (Pomacea canaliculate) e % F S 1 (Ctenopharyngodon idellus) B & /K#i 1 (Eichhorn-
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Feasibility study on recycling of grass carp feces by Pomacea canaliculate

OU Fang, WU Di, YIN Min, WANG Zhijian, JIN Li

(School of Life Sciences, Southwest University/Key Laboratory of Freshwater Fish Reproduction and Development,
Ministry of Education/Key Laboratory of Aquatic Science of Chongqing, Chonggqing 400715, China)

Abstract: In order to study whether apple snail (Pomacea canaliculate) can utilize the feces produced by grass carp (Ctenopharyn-
godon idellus) effectively after being fed with water hyacinth (Eichhornia crassipes), we analyzed the growth index, body composi-
tion, digestive enzyme activity and accumulation of nitrogen and phosphorus in grass carp feces group and water hyacinth bait group,
respectively. The results show that: 1) The body mass in the two groups increased very significantly after 35 d (P<0.01). Both the
specific growth rate (SGR) and food conversion rate (FCR) in water hyacinth group were very significantly higher than those in fe-
ces group (P<0.01). There was no significant difference in the survival rate (SR) between the two groups (P>0.05). 2) The difference
in body composition between the two groups of snails was not significant (P>0.05). 3) The activity of gastric amylase in water
hyacinth group was significantly higher than that in feces group (P<0.05), and there was no significant difference in cellulase and
lipase activity between the two groups (P>0.05). 4) Apple snail accumulated nitrogen and phosphorus elements in both groups
without significant difference (P>0.05). In summary, the feces of grass carp can meet the basic growth requirements of apple snails
and reduce the nitrogen and phosphorus contents in water indirectly. It is suggested that apple snails can be used to reduce the pollu-
tion brought by grass carp feces in "water-water hyacinth-grass carp" farming mode.

Key words: Pomacea canaliculated; Grass carp feces; Eichhornia crassipes; Growth; Digestive enzyme; Nitrogen and phosphorus

enrichment

s B #A: 2019-09-09; f&EIHHA: 2019-11-10

R R AE Y2 — I 2RI (5330100045); & PRTTAES Sl 5 RA PR BERHLQIHT LI (cstc2017-shms-zdyfX0039)
EERN:BR U5 (1995—), Z, WiLwisA:, Wil B85, E-mail: 1323089178@qq.com

BEEE: S W (1977, %, W, 8, NHPROKAZEHIST, E-mail: jinll@swu.edu.cn



16 OO KR R

Fl6 &

I8 (Pomacea canaliculate) SR & T I I
BhOIRE, E—FhEtEge. sz ME . AR
PR A B AR L B K SR R A
AIREEL T R, F8 0 I K A A B I SR 1 B
X 7K B 58 1 5 ) 32 ¥ By ) P A A O T Y A
S WRgE M, KR EE (Eichhornia crassipes)
KR HAR R &Ik, M T 2502 15 (Alternan-
thera philoxeroides). %M 2% (Hydrilla verticil-
lata). #i# (Typha angustata) . K& (Pistia strati-
otes) /K HEAH Y BETE A %0Hh 2 R IR FE K A4 P 9 2
(N) . B (P) S5 ™), EKHI P ek %0,
DITCYESEE  F, SR, nIFER I 4=
JEEEIKSE, ek A SRR, FEERE —
W5 Y RS, Bt (Crenopharyngodon idellus)
FOEMEAIE, HAR A 3 AE A S K B K
JMOT R R T 5 P AT 4 2 R A R
5 60%, FABEJRHRN RIS, HRENE T
VINTTIS I I SRR 91w N RS = - A s
AT A, RIS b 3
SR 1 T R et kg K A
ANFIRE] ) B 25 SR PSR ZEfE, v
FEMPRN, PICE, MAEEGKIRIFIREC—E 1

o LAl

H i, ﬁ%%%?@ﬁ@%%%ﬂﬁﬁﬂ@ﬁ%ﬁ
2P0 G T £ 2 B TS 1 A LG
&40 B B 2S5 Yo 1 7 vk R R IR SRR B
Ptk ARSI LT FRAHIR R . KH (3%
W) —FLA (HEHZEE) SFEH BOR) - AR, Jf
DL AR KB PR o R, 38 e I A AR

R R THAREEE AN, PO AR AR
b, RGCARAFRR R 2SR A7, hit—2
R TE R AL BRI SR

LR

1.1 FERS

FEIH 7 Gt R AR R G0 55 B O P 5B 43 20
(& 1), 7EHIKE A 250 cm=80 cmx55 cm FEFH AL i
AFTALIFRFEIRAR SOKTEA RGETE IR R G 5
B A HS 10 emx10 em, ZAFUA 1.5 L, 7EHH
H 173 Zh s TFLA RN . 5= 5510 A ﬁk;‘[’:
I, KRR 2728 €. H#4E (DO>T mgL
pH 7.5~8.0"",

1.2 LI 5ER

SRR F KT AR X KA Ty, Dl
FERUKE 2 FERISE XYM 1 &5, s
WESE TR . WA (7.54+0.18) g By 60 H,
IR ARIEIER RN o o B A S A (L) K
HiA IR, M3 AER, BN EK 10 B
1R ORISR, AR 35d, REDT K
PN DR R R, BRI AT T R
PRN T AR ST SRR, BRIERERE
WL OETOIE L. B3 d I A, AR
2/3 FEFEAKAR . BB AR B T R RR R O
FE 0.001 g)**,

FLAE . LI R T PRI R B S i,
VEHUAMS AR | AR R BT i (289.63+40.94) g &
£ (25.07+1.07) cm AYELE 10 BB IR TS A 200 cmx
80 cmx60 cm FIHEHL . H&EH 9:00 F1 17:00 W%

K1 FREARSE

Figure 1  Culture system
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W 400 g BrEf/KE P, FPH IR BRI 4
o ZKEPTHCA SE50 3 SR8, BEORAT I FRAE I
B A48, AZRWIZK 10 min /5 80 cmx40 cmx40 cm
AT IR 1 B A L R PR R 5

AR | R A E AR 2 AL (Total ni-
trogen, TN). G\ (Total phosphorus, TP) it
JIE R B SRR SRR BT A A
PR EIIAE ,  FrINAE a4 TR AE
1.3 HRRE

SLEREERE, RRRENLE 3 HIR, Tuk LA
SEnt. A EHAR, ZWAHEKE, 80 C
TRAEVEREA AT RE . BRI I 4~6 HIR, JLIRFEHL
ARHS, WTRMKS, —80 C IR4F, HTH%E
B2H9 TN, TP IU7E
14 BEXRRBREKIERUE

iR (Survival rate, SR). # 3R (Feeding
rate, FR). B 1t % (Food conversion ratio,
FCR). ##E K& (Specific growth rate, SGR) i}
RN W)

SR = N,/N, x 100% (1)
FR = 2F/ [H(W, + W,)] X 100% ©)

FCR = (W, - W,)/F x 100% 3)
SGR = (InW, — InW,) /1 x 100% @)

Kb N, RAK A, Ny ARIiE R, Wy R
VIR IR (g), W, WAKRMETR (g), ¢ HLTRRT
[H] (d), F AHELEREAR ().

1.5 EBHFBELEFEANE

=80 C VKAE I Fr AL 5, BT ok bR
o MRAJERREARITR, 5T (g) « (A (mL)=
12 9 MALIRA T, I 10% M50 T
P57 2% W AR 3 250041 (Sigma, USA) 4 C,
3000 rmin ' &0 10 min, B IiE. BCA BeAGiE
HWREE S, MRAER & (R U E Y TN,
F ) IR UL A AR AR 2D R, A K R AR )
(Thermo, USA) s/ 0T (UV-2450) Kl #-4F
rnVERYEE . NIV . LR AEREHE T,

BRI J1 55 S 7E 37 °C ZRF T, Wbr
AXAFEBAS 580 nm I, K54 5 2H 2R 7R SOV 5
S IRYIN 1 min, FEIEFE 1 pmol JEY & XN
1 ANEE 100

TERBEG S A RE e FE 37 °C AR, Ak
IR K 660 nm B E , KLHL b AR
TR S EYAER 30 min, /K% 10 mg FEHE X

R 1 AN F1 A

LFYE RGN E X IR AW TR,
R SO HEUR TR e R W R o B AT 2 2K
filtr=A: 1 pg W BEHERE SCR 1 B 1800
1.6 EHEEEITE

SCEOHT . R IRE TN, TP & &, L)
AR 75 18 00 iy A R e U T R R (gokg D) TR AR
e BRI AR R =1 000x(CR N/P &
BT RE—] N/P 5 o ¥ R 0/ (R
Jo A8 o < A D)
1.7 BRGS0

BRI DL O BELbREZE (X£SD)” Fon,
HH SPSS 21.0 St Ar - Ay e 22 22 1k ik
37041 (One-Way ANOVA), Ll P<0.05 /E R 25
BEKF,

p

21 HBHREFMKEFANENEREI LR

PRLH HUE IR TN E S5 R s (3R 1), HHXT
ToK#, FAFEMTRE TP, BRARMY & EA
BT 172, TG TS ORI, HRE e 2
DK FORRUIGITRY 3.5 18 IeAh, 2 FhIRHEE
FeW o S RIC B 225 . I I LUK AR B
PR, KET RS R R ERREIR 5,
HEA R IR 0B R S AR B R
W ZEqs AU 75 i T RESE DR 7 By ml
PEEFHEAE e fa i b SRR &, ek iR
FRBHTEL

Rl EEEFKHEFENEAEFTHS

Table 1 Main nutrition components of

grass carp feces and water hyacinth %
Hor £ 2 IKH
Composition Grass carp feces Water hyacinth

S Total nitrogen 0.120 0 0.1300
S Total phosphorus 0.019 4 0.0311
ML H BT Crude protein 0.720 0 0.8100
HLIEW Crude fat 0.900 0 0.200 0
FHEF4E Crude fiber 3.900 0 3.4700
HLJK 53 Crude ash 0.840 0 0.850 0
TCRB W) N-free extract 0.240 0 0.440 0
T i Dry matter 6.600 0 5.800 0
7K 4} Moisture 93.400 0 94.230 0
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2.2 2 MERMASERI R
22,1 FEAFBARKGO A SRR, SCRd
X B SRR AR AR T T B E 22 5 (P>0.05); IE
R 35 d 5, WL AR IR0 1A o o 1 2 P I 3
B (P<0.01), Hooxd AR e A KRl & T
SEERZH (P<0.01), ZHIE]EGE R TC B3 25 5 (P>0.05)
HIHE 70% L Lo U B A S RN K 7 34 mT il
JEARFFIR AR TR, (LI A R EURA
FeFHRA

VP 2 () 4 3 MR 1) 4 1 R R W AL 35 i
EZF (P<0.01), RICHLWANVHBEREERT
XTHRZH, AR W E T XA (3% 2).
SRS B TR ALRAL, DR AR AR
AR A ZE A ER AR

R2 2MIERMARIEFBERKBRILER
Table 2 Comparison of growth of P. canaliculate fed by
two kinds of baits

5 R eIk KP4
It\ Grass carp feces Water hyacinth
em
group group

Wi (IBW, g) 7.48+0.26" 7.47+0.17°
K4k (FBW, g) 9.27+0.36™ 12.43+0.42
FeE A K% (SGR, %-d ) 0.6120.11° 1.47+0.11°
JIE (SR, %) 77.78+9.72 86.67+5.77
AR (FR, %) 97.77+4.40° 71.47+4.20°
LR (FCR, %) 0.07+0.01° 0.210.18"

e Al 4780 AR RN SRR g a) el — 30 H Bl B 3% 2
5t (P<0.01); [F—38E FARAIRIRE TR N AR H
B ¥ 2 5 (P<0.01)

Note: The data with different uppercase superscripts indicate very signi-
ficant difference of the same project between the groups
(P<0.01); the data with different lowercase superscripts indicate
very significant difference of different projects between the
groups (P<0.01).

222 RAFRIARIRA L L B SR E
SRR (R 3), 2 MR IR T AR A IR AT Y
BIRET SRR EZES (P>0.05), RS54
FHEL, PR 0 S5 I A R AR A R A TR AL
2.3 EHFER. .S UEEEEE R

FH 2 FERHEE 35 d 5, PHLLIR]4 414U
il FIZF 4 25 B 70 JC i 35 25 55 (P>0.05); X R4
PIFFNE . B 2Ry Bl ) 5 SC 0 A L e i 2
PEZE S (P>0.05), xR R B e BHG 1 B
TSLHAH (P<0.05, K 2),

R3 2FERMAS TR F BRI AR LB

Table 3 Comparison of body composition of

P. canaliculate fed by two kinds of baits %
RGeS IKE
44y .
. Grass carp feces Water hyacinth
Composition
group group
FZE T Crude protein 10.83+0.25 10.60:£0.40
N
HUlH7 Crude fat 0.30£0.10 0.40£0.10
[y AN
HLKSY Crude ash 413£0.15 4.00£0.10
EIE -
JCRE i) N-free extract 7.43£0.45 7.40+0.46
105 Dry matter 24.07+0.90 23.40+0.96
7K} Moisture 76.20+0.52 76.70£0.53

2.4 BEEMKESRBHNEE

PR AR 35 d 5, SCE AL AT
R 20 A8 5 B PR AR T N SRR R 21
16 g'kg ', {AFLLIEJGEE & 2R (P>0.05); Hifa%E
6 20 K 775 4 ) A 7 M PR A ST R PO AR RS
BK 0.7 F11.23 g-kg |, HFLLNE TR EER (P>
0.05), KUMEABEERMIME, SHEREEK
FAPTAARL, AT B e s D SR KR ) N
P i, M= — g A a0 8E

3 hHE

3.1 E&IKEANEEN AR

AHIFTE A DI P MR e i, e A R
(9 TP JCRUR 5 5 7K 7 AR 3 W 0k
A, PRI S ORI HER TP jsib Al fE S
o T P O S R B2y, R
Y EICR, MR P Y PO SRAE 0 ey 2 %
BRI S, Bt S RN 5 BT 85 TG A
RIS, RN Y s 2T 4Rt
THEIEACIE, BTG R 3 5 R 7 s R,
A, Pl e B RN, 9 RS
B, s R R i E AR R TEAS . T
I R FH SRR R FE LK B 1 Ay B g
TERLS , R 7K rh T s ] FH S TR o 4
A, Afe st TR R R, SO0 R K
K7 FRFE R BN R B S

BRI EL RS, KE TP A4
ROREE, Q5P TR 12, LUKHFH
MRS, HISMrPaHE R | ML Y ioo
RERSKH L TC B, S IRk E]
P A ZFYER A Y BOT R S B AL
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A0 282 Grass carp feces group
1 /K #i* 2l Water hyacinth group
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Figure 2 Comparison of digestive enzyme activities
between two groups
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RGMEASTAE, BRALR A S 0, B,
TESAE FH KB A 4R MR £ (g S b, K T A
TR E IR . B . i
TEEREROEI, (R SR Al £ 70 43 ) Tt HE

o FRBA B 1) B FHRCRBAIR, X
F AR R BAT BRE Tk, PRI A R A K
P AR A I AR A
32 EHEEMNE&SEFERMNANKATS

AR Ry, g, THEER
FERAEARSN Y KAR S Hae2k, /Mo fiY
S, PRGBS T AR IBUK PR A ok
Ak AT, SCIRA Y KR
FRTARA, SeeR s TR, maEwik
ERAME T ML . 22 35 d 3R, SEER 4 mig 7
PR (7.48+0.26) g B9 % (9.27+0.36) g, TG
ZESR R S B AN AR AT
BRI AER TR AN, SCIRA A IRE SRR 5 0 IR
IO 22 5, FR MR R S I N A
FFURAAZH

ARWFFEAEARAIR G ITNE . il . B4
RN EITE R G . BENTEEIATAER A, Hrh a4k
FWE SRR, XS R s R i
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M 1 22 5 AN, AR I AL RS P C
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K A A KRR R BOK A Y N
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