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Abstract: Pomacea canaliculata is a malignant aquatic alien invasive organism in China, which
not only affects agricultural production, but also seriously threatens human health. It was found
that arecoline had good molluscicidal activity at low concentration. Using arecoline as the active
ingredient, arecoline bait was prepared by screening the preferred food and attractant of P. can-
aliculate. The results of single factor experiment showed that the average 48 h feed intake of
5.5 g per P. canaliculata was 2.93 g, which was significantly higher than that of other feeds.
Supplement of glucose, fish meal and rice leaf had obvious attractant effect, which increased the
feeding amount of P. canaliculata by 23.08% ., 26.63% and 106.51% , respectively. The range
of suitable food formula of P. canaliculata were screened by the simplex centroid design meth-
od as follows: millet flour 60% —84% , fish meal 5% —13% ., glucose 1% —9% , rice leaf 10%
—18%. The gastric toxic activity of arecoline was determined by mixing arecoline with the se-
lected feed. It was found that arecoline had better gastric toxic activity to P. canaliculata. The
longer the action time, the more obvious the gastric toxic effect. The results of gastric toxicity
test showed that the LDy, values of arecoline were 426.74 pg/g, 401.92 ng/g and 397.75 pg/g at
24, 48 and 72 h, respectively. The results laid a foundation for the further development and uti-
lization of arecoline.

Key words: Pomacea canaliculata ; feed screening; arecoline; gastric toxicity action; poison bait

15 7798 (Pomacea canaliculata) /&—Fp K ENR KR, SKJEF P IE 2 BHEBE, JRFR KO I8
B A SRR TR T R 38 IO S T B, 5 R A ER 100 Fh i BAR E R AR Sk ) Rl 2z —
AR LIOKRE  ZHSRIEY R, BA MKW KA ﬁ\kﬁﬁﬁﬂﬁﬁﬁﬁmﬁm,ﬁ%
XA B R AR A A R G0 M E S E . AN, fE AR IR NS R R E R e X
2 T S g R M M RS R L T LN L A ™ R W, A IR L R g K B2 W O 4 2 R0A
7, AlRefE R AR At

Ha AR EEBE T B O A = BA T, H i T AR R A B HL S 1 R S g, Y i AR
Yy A R R W 5T B F e 8y [ A A Y BIF S AR . A W R A R ) B AR R Ak 2 A R T Sy
R RMADEEES, RGN R KENE, 8RR KEREER, F/ha
SR HRE 25 YN R B IO ) AR A MR R B — s R IBE . ARV 4 000 pg/mL B,
22 U T Ik AR B B R 2R AR B W X AR AR MR A IR 24 h RS IESE TSR ON 34.83 % . HELEAH Y A
VoAb &0 B W BRI T . G, RO ol 4 A BRI 3R R ET IR B A iR B Y AR KK
R FEFREWRE N 6 mg/L B, 48 h JFETIRASET RN 100%0 5 ETTEHKE N 12 me/L B, XTIR
IR R FER Ry 59901 AEMB AR AR MG T 0 = B W R, A Z R E TR A AR IR R KR K
PSR . BRAHE AR B 5E 3 BT, R AR A6 1 e o A VR 3 R T R R DC AR, K 24K
A= Wy A 2 0 B H B B i BEAE T X0 A A R R B A B R AR KCE JU
M BB A SO AR X IR G Y . R, B ELAE T BRI R A R R R X A 5 B 3 A A IR L
AHEEEX

IR R A e Eh Y . RROS B KAE . RUIRGE | ISR SEAEY LU S oK M (ks . BT /NIF



% 14 F B3O T, F . FH A F R AT 0 BT 77

ALY T, (H 2 n] sk s G sl PR R . DL, O R R R O 515 R AR E O
B, EmIGE , KRR CE 200 SR B X 5 A AU i B R A R B AR ROR s XA R
4 17 28N 52 ik B R BE B e L A BRI v B B, RV RT S B PR AR B B A AR . TR R 1
FAT 2 T 20 KU R Rz S 2 P Bz — . HAT. & T AR A7 SR RS T 19 AT
FEM R AL o DU R 5 0o AR 2 SE g & I AT B e W . AR ae ] BE X A 7 IR B B 5
Wtk it — L WA RO 7 A B R AR TR O 2 o B A R A S 1A R .
i FRLATE O BT E A A R D A RN D s DR A AR S s R A T
BETE PRI E .

1 #MRERE
1.1 R A

WF 5% B il BE AR 3 ) 9 48 588 (P canaliculata) % A RCHR T IR T X P01 40l R 22 4k 3
17K FEH (30.71°N, 103.87°E), REMMAFIBRIEEE THE, B TR R 40 cm X 25 cm X
30 em DR iR 3R . OREF A RO IR, B K E B IR R L T PEAE AR, O PR AR & S ot AR
R, AESEI R S R R IR — A, L N S PR, AR S Pk IR L — B AR A IR
AR5 . X85 BT FH 98 Yo R BB Hy DU 1] A ol 2 T/ 5 A 24 S 6 = Bt R b DR AN S R Y
FEMA A 40 HEER, 60 HAKHB . 80 Hiikr. 60 H/NKH . 80 H KK, /- Hrai dhbl . o4
TSN W TRL TR N M 2 (R AN ) N S/ N o1 1 21 g s N D S e N D o
TN FEAR SR 2 S . U (i A 2% 32 A48 73 B KF- (Sartorius ted101-L, 18 [ 3§ £ F|
G HD | BRI (Elix 35, BiAfE 2B RHEABRA FD - BT LR b
1.2 KA *
1.2.1 A mh a4 ed if ik

PR BOAS [a] J5OE Y BE Rl AR B 25 3 g A 0.3 g BUIE B A 70 mL ZE1R K, iR &8 T K
P g, v HIEE S B HCR AR, A B AR R AE (8.040.5) g, 150 IR A5 IR R 28 5
3 dASE R, B VR BT (5.0420.5) g0 OREAR A7 SR E R B TR AT BOfR 4R AY 7 £L 28
BrErh, B aETT R E 1 AEAFR, GAR s HIE, 5 3K, WM 24 h f148 h 5, X5
RRHHEAT R E , JF R R R A T I HCR i, LS AR A R AN (] Al AR 1 IR O T
1.2.2 A5 kit

PL/NK S Ry FERARDRL . BRI REARE . SRE L A RN LR, B B0 100, [REFnA 10 %
I ZERE K3 A1 70 mL ZEAR K . il BCHE R A HOCRARDRE L RL/NKOR SRy SRR, ORI L ok ALK
Ve A G 1E R, AR B B 480 20 %0, JINA 10 % M BEAR A 1 70 mL 2848 K . il i i
B PR R KRS MHS% 1.2.1,
1.2.3 A#tasiery 2R XXE

i 3t S AR A3 S, AN g FERIRDEL A 10 %6 B BRRR R . 3 0 S I A e b L A
W RKFER:, WA R 5 ARREE, BARR TR 1. BAKRE S HmER, XBEE 3K,
HAb &S % 1.2.1, WS R 4153 5T it 43 BO 4 75 SR B I8 B0 i 52 ), O A 4RI W 48 h 5 %t 38
AR AT RRE , AR HAR A IR B



78 M E ¥ http://xbbjb. swu. edu. cn ® 4K

x1 ARAIHRESH

Tkt 2l 4y St 34/ %

T #p 1 2 3 4 5
14 5 10 15 20 25
K A it 5 10 15 20 25

1.2.4  4H B RACEE

MRAE 1.2.1 2 1.2.3 KB SR . R4l B0 0 BT i ) AN TR i iRk e ], e 7
VRN R 2. 2 MU BT PR PO I LU 4 B TR 23 . A 0.6 g atIR A Fl 140 mL Z& 48K, il
BB [ A BOR AR RL . RS 24 hoORT 48 h SRl AR R IR E B,

F2 ERBEAFRLEATR

K o ‘ ; Bk 8/ % _ _
KA fa 4y % SRy
1 84 5 1 10
2 60 29 1 10
3 60 5 25 10
4 60 5 1 34
5 72 17 1 10
6 72 5 13 10
7 72 5 1 22
8 60 17 13 10
9 60 17 1 22
10 60 5 13 22
11 68 13 9 10
12 68 13 1 18
13 68 5 9 18
14 60 13 9 18

1.2.5 ARMFR o T 4G A 3R 09 B A& a2

S AT T B BAR PEDE L A SR R . B RSk RN (5.0 £ 0.5) g M 4R A IR 2 DL
WFR 72 h RS ARG, AR SCE 1 IR, JRPHAT R SmE R . R
WYL AT E I E . NP 10 HAE AR, BE 5 AR, R B BN
0.4%.0.6%.0.8% . 1% M 1.2%, EHE 3 K., 25N IRA M BN HENAR ARSI, HARKMS
AbFRZAAR ] . a0 5 A v W 1 2D A B K DL RIS YR, T R AR R IR RN, A B
24 h. 48 hHI 72 h 43 A A AR A R A BCE S FIAE TR O TR AR A 4 R IR A LD i
1.3 HE\ELEBSSITZEDH

A R B S B Graph Pad Prism 8.0 #4F 47 W35 PE 25 % 70 B, p<<0.05 #om R A
Ao E L,

2 HRE54HH
21 BHEENAEEMEANNNEER
H I AT AR 5 R IERAAEL 24 b5 . AR AR F KRB RN KB IR E £, ik



% 14 F B3O T, F . FH A F R AT 0 BT 79

BT 1.69 g5 WM 48 h 5. ARAFIRE ) TR /KRR U AR 2.93 g0 IE . 5 SRR 0
INAIIAE Ry HE T TR (GR 3D

£3 BHEENTAREMAMNBREER

X B/
AR/ - . e .
KM KA INK A %2 & [i0E)
24 1.69a 0.97¢ 1.69a 1.20b 0.90c¢
48 2.16b 2.03c 2.93a 2.10bc 2.10bc

T AT /NG 5 BEAS [ 7 21 ) B0 L 22 5 B oA e i 8 X (p<<0.05) .

22 EHEENAMASHNERER

AR 45 R AT R, TR OB SR A fRDR AR 24 h 55 2 M IRAL LU B A A7 MR 5 W
07 25 R R B JBCEL ek DS X Z0WE ARDR O O B ] AR, ARIR 48 h S A o A
PO, A8 5 RO 2106 55 OB ) 0 SR R B R I, X R B A A e B DR A HRCR B ] A
T s JHHR X 5 A 5 B A A R ] e T AR R AR R R i 2SR B SR . T
A5 A AL B TR rf TR RR 24 bR 5 A ok R U A O IR AR KRR DR Y R
R, TS ORI R AR B R s AR 48 h R S A B IRAL LR, AR AR IR A
Hoy K R AP A HOCED BRI XA EOR TR A IR R R R (GR ). I, RS
wINE Ry KoK R D R o AT IR

F4 BHREXAHMEASHRRER

R 4L i 24 h TR 48 h
WER/g HE /% WEs/g BB RN/ %

CK 1.24d 0.00d 3.38d 0.00e
215 1.01e —18.55¢ 2.14a —36.69h
S 1.46¢ 17.74c 2.59¢ —23.37f
T 2.93b 136.29b 3.60¢ 6.51d
Gkl 2.93b 136.29b 1.16f 23.08¢
5P NN 0.90f —27.421f 2.36b —30.18g
Rk} 2.93b 136.29b 4.281 26.63b
7K Ag 6.41a 416.94a 6.98¢g 106.51a

T [ 5/ 5 B[] 2 7 2 ) B0 LB 22 5 B AT B2 8 L (p<<0.05) .

23 BEHEBNEFRARESBEMASIHNEER

H R 45 2R R A AR A7 R 24 b, AR SR BON 000 ~2 )0 . AR R IR B 5 A
2] W 50 3 BRI AR OG5 A 2 M BT A IO 200 ~ 5 Do, A A IR IBCR 5 A A 0 T o B R
HH G . G A 2 W R RO 100 ~ 2 00 I A i R BRI A 4 TR O R T e s e T
15 R IR S KO 300 ~— A D0 I . A A 0 HCE AT 280 0 SO 0 Y T R T R A
BB BN 400~ 500, AR AFIRICE R SO T S, L, BB TR 80 1 oA S E



80 M E ¥ http://xbbjb. swu. edu. cn ® 4K

A B B (R 5).,

By BT ST BN 0% ~ 1000, f 7 MR IR 2 5 f0k) ot A0 B IR AR OG5 OB 19 BT i 40 4K
N 109 ~25 00, KA IRECE B OB BT E BRI OC . PIt, ERR T 8L 5 o MRk
WINM TR GE 5.,

KA BT 2 3 RCR 006 ~20 Y0 I, A A7 MR IRCE i 5 KR I S 0 BSOS TR OG5 KRS I B
AR 20 %0 ~25 VoIt AR AR SR IRCR 5 K RS I B A A AR TURE DG . KRR I BT A A Bk 10/
~ 150, Hi A MR IR AR O P28, R A EO 1500 ~20 00 . A A7 MR MR B Bl K R 5T
S3 B T T 2RI RIS, TR Ak 20 %6 ~25 Yo i %mﬁi%ﬁlﬁg%ﬂiﬁﬂfﬁ%iﬁﬂﬂﬁﬁmﬁﬁ
AR R, R, PeEE TR 10 %/ KRR IR R R (£ 5).

x5 BHREXSTERESBAMASIHNEE

T fet 2 43 Fi o8/ o BEf/g
T 7 0 1.58a
1 3.07ab
2 4.22b
3 4.07b
4 3.19ab
5 2.94ab
Y o 158
5 3.66cd
10 3.98d
15 3.43c¢
20 3.31bc
25 2.93b
S o L5
B 3.75bc
10 4.03c¢
15 3.57bc
20 3.58bc
25 3.36b

T [ 5/ 5 B[] 7 2L ) B3O L 22 5 B oA et 1 L (p<<0.05) .

24 BEHEENEARKKEAMNERIER

AR 25 T, R AR T g5 1. 3. 5. 7. 12, 13 #0114 fDEHW EE & B W s T =
M C Ty (3 6) . A 77 W8 B U U 1 Al RHIE 5« BT 6 A3 B 60 %0 ~ 84 D6 /N Kk L T i 41 R
5% ~130 Mty . BT /-8R 1% ~9 Y0 BRI A0 . BT 43 80 100~ 18 % KR (3R 7,



% 14 FH AT, F 50 A AR AT AL 0 AT ) 81
F6 BEBEINEARUBABMAIBRRER
24 h BRI B 48 h R it
B 77 4 5 - = /0 = S/
Fiit/g WeH/% Bt/ g W/ %
1 4.17a 52.13a 6.09a 76.13a
2 1.001 12.501 2.621 32.751
3 3.63c 45.38¢ 4.67¢g 58.38¢g
4 1.59¢ 19.88¢ 3.07k 38.38k
5 2.28i 28.50i 4,781 59.75(
6 1.47k 18.38k 2.27m 28.38m
7 3.22¢ 40.25¢ 4.59h 57.38h
8 2.74f 34.25( 4.29i 53.63i
9 2.46h 30.75h 3.90g 48.75g
10 2.26i 28.25i 3.26g 40.75g
11 2.64g 33.00g 4.35i 54.38i
12 3.66¢ 45.75¢ 5.25d 65.63d
13 3.54d 44.25d 5.37¢ 67.13¢
14 3.89b 48.63b 5.44b 68.00b
T FS/NG 7R [ 278 4 1) B e 422 e B SE i 22 78 L (p<<0.05)
®7T BHEEERNAMESEE
T L 28 4y Stk o/ %
INK K 60~84
i) 5~13
T % 0l 1~9
KA 10~18

25 EMENEFENEEEG

H12e 8 45 SR mT R, A A7 R A SE T AR g A% S 5 o Kl B TR G . BT ASE R Rl R o O
FET- A MR . 2 R BOh 1.2 00 B RERR R AL BEAR 5 R, ZETTFRIE R T 90,0006, HEABHE NS
i 77 IR R D 4R R AR AN A A R LA B A R I . ELUHG R AR B A R A £
R, B BRSO B W, 1R 72 hoBF, LDso ol 397.75 pg/g(R 9.

8 ARARENBEMEMEFENESEN
o BT/ %

PRSI 24 b 48 b 72 h
0 3.33a 6.67a 6.67a
0.4 23.33b 30.00b 30.00b
0.6 26.67b 36.67b 40.00c¢
0.8 50.00¢ 73.33¢ 76.67d
1.0 80.00d 76.67d 83.33de
1.2 90.00d 90.00d 90.00e

TE: FBNG G R 3R 21 B0 b 28 S LA S22 38 3 (p<<0.05)



82 M E ¥ http://xbbjb. swu. edu. cn ® 4K

x99 EHMHINBEFBENESEY

] W B ] / b AN LEPEY1 LDs, (95 % &5 X [a])
24 y=4.67x—7.29 0.93 426.74(381.43~477.43)
48 y=4.41x—6.49 0.97 401.92(355.35~454.61)
72 y=4.55x—6.83 0.98 397.75(352.25~449.12)

3 ipSitie

i FR IR O — MR SN E AR YRR B BRI SEIERE S N ek, H
AT, G T4 A W R ARl C 5 9 T 50 AR P 7 B — AR RN 2R B i b O R AR R B
FeB s AT RO VR L S R A RR I S B B R R R, HOM N B SR B IR BT
SRR Y A B A A MR A A P IR R R . AR OC TR A MR AR RS O BRI S AR TE 4K
HA R A R B 2l B 138 1 R AR A7 R i 4 64 AR IRC D7 R AT TR, B E T A DR
A WIS B« /oK 6090 ~84 00, ks 500 ~13%  A#WE 10~9% . KFEM 1006 ~18% .
ARG by A8 5 Wi e 1) DR C T 7 e AR R T BB . AR AR 7, AT A AR A R i - A 1]
R D VEORE S B 42

MR v B ORS00 LLB IR A8 A5 88 . E BN AR 77 IR 2R (L B #52 ) — S E ZEWE SO 1A . A A
Bl 2 AR 014 S G B aY o AR — Bl LW BT R A R S T . AR LA O B
LI A RSO B 38V T . T A R i B AR 2 5 | A T R 2 T A R A
HBIRGE, A RGP M 2 RE R ML T, Jaiswal 5 BORIFFE R B, A5G B 52 35 410 1
BT IRAA PN Tt L P 1 9% P o L A0 o 0 T Ak AL TR 0 0 T 4 0 o S R A M AR
AT R A AT BRI MR E o 75 DN E SRR, R AIO AR A IR B R A T R Ak
A HBEARBOR AT A0 PRI 0] L2 P as o i p B IR T, BCR S 5 R BB DA, HA B
AR BIE 5 (L A0 T K8 T

TEAL BTG o, BEBEBOA N & — P A LRI BTG T5 % o AR Dy — Bl 2L, 25 1 X A
i AR ARG PR HSCR AR Tz N T DA E A B h . 0 R AR S 2R
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