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Host plants and their effects on body mass in the golden apple snail ,
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Abstract: No-choice assay showed that the golden apple snail ( GAS) (Pomacea canaliculata Lamarck) adult could feed on root,
stem, leaf, fruit or root (stem) tuber of 43 species of plants belonging to 24 families. GAS had no preference between aquatic and
terrestrial plants and preferred to feed on the delicate, soft organs of plants provided. The snail did not bite the hard parts unless
they were softened by soaking in water for long time. The pepper, Capsicum frutescens and the bitter melon, Momordica charantia
had no repellent effect on the snail, and were readily consumed, resulting in mass increase. GAS 5-day growth rate was positively
correlated with consumption rate, suggesting an “eat more, grow more” rule. The growth rate was negatively related to the total phe-
nolic content in the host plants. The relevant ecological traits, such as polyphagy, positive relationship between consumption and
growth, and low abundance of high-phenolic plants in aquatic ecosystems invaded by GAS are important reasons for its rapid spread.
It is possible to curtain the rapid spread and injury by spatial arrangement of different crops/plants according to the different patterns
of host plant preference-GAS growth relations.
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A, B AR ISRAR YA m 5 B 4 b XY 1% A S8 B
T, 7 5 U A AR b K S5 K% BRI 1) A ) 2 b R
BRG, fEFARNEY OKRE ZZ 0 385 ) RO AR
BRI (S iR E R 25 R (FFR R,
2000 ; fir IbeF-45,2001 5 [ 3 B 45, 2003 ; i g A FiT 2=
= ,2000 5 HEENAE 2010 ) o T VT,
AL LRG0 S 5 A6 WiV I, 4 7 W DA A4 8~
10 km (% 3 B M\ g b @ SR YT R (AT e O 4,
2001) , EEFERZHLIX A SR ARG B & E (B ik
&: 2010) .

WFFE AR A7 MR ) Kok 3 & DA 9 ) 77 3
Bk B Y S A A IR 2 R S R R, AT
W54 KZ R R g m A 7 kA B T3 A
TR AR 0 B R WL 4 LA (Morrison &
Hay,2011) ,J&A4: ¥ AR 5% A 22 figt e B4 4% 00 )
Z— (74,2009 ) , AT LA Sk 4 7 W) 122 R
R il PR R LS % [ AT L
R H A A T RN 25 A B U6 P L T B A A 2 AR
FFAR S (R BRI, 2008) o B, A 5%
XPWTVTAS T 0A T KRR B BT S R o S R RN
IS LAY (1) R FH K S5 B S 0 B A T DL iy 24 B 43
FRRL IR TR, AT A 77 W %) 27 2 e e S
AR AR R
1 #Rl5F*

1.1 K4y

IRESEF[E] 2R 2009 4F 5 ~ 8 J1, FE#T LA RIEW
3 T2 A or 35 0 DX Sty g S SR A7 (IR T A 0
B JE PR ) INIEAT o SRVE Ry 7 N L 15 1) A 7 R ]
Frit P AR AAC A 1 ACAIR( > 6.5 g+ K1) s
FEY (B ) FIRIA T RS KRE 28 A B 3 78
G EHEREE,FR T 3 LIS BRI 75 TR SR
SR R ZE AL TR 13k B Ak 3 R AR K S A I
AR HE AT A FE BT 1 E () AR T
TEZNAZ A8 20 m % 50 em (¥R 40 cm BY7K A, 14
WHCE K 35 em (98 35 em {5 60 em (1) 7 3k} )
(25 H) 46,1 20~30 cm /K2, {430E R4 P #4845
IR IC kR, B TCAMIEAR AR IR E A . KA N I K GE
IEHEK I B, BRI IE BRHEI
1.2 RBA*

ARG & F A 2k B P 58 (no-choice assay ) .
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Yy (e ) B — RS 2R (REAh ) B ]/
RS2 A ) (R ) H i x 100
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Yy CFEa) J5 BB E — Wi 32 3R CRE ) /AR
WA | /WG £ 32 A ) (R i) BT BUIRAA TR % 100

1€ DPS 9.50 Mg ## 4b ¥ &R 45 (Ji )3 X,2010)
SR LSD v 22 o AR ) Y 25 S FH L 4k Il
VA 3 N7 S AE 5% O AR A 46 J 0 AR G B 5 5
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AR AT
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(1) # M-3R} Salviniaceae : ¥ Salvinia nu-
tans (L. ) All. . (2)HRTF3%F} Potamogetonaceae ; i1
¥ Potamogeton crispus L. . (3) RZAF} Poaceae; 7K
T Oryza sativa L., 28 (A Zizania caduciflora
(Turcz. et Trin. ) Hand, & f¥ Digitaria sanguinalis
(L. ) Scop,Bl¥E Echinochloa crusgalli (L.) Beauv,
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¥k BE Polypogon fugax Nees ex Steud, & B Beck-
mannia syzigachne (Steud. ) Fern,T-4:+ Semen Eu-
phorbiae Lathyridis, S 78 26 #2 Paspalum paspaloides
(Michx. ) Scribn, P53 Phragmites australis ( Cav. )
Trin. ex Steud , ZF BREWL 5 Roegneria ciliaris (Trin. )
Nevski, BL52 B Lolium perenne L. , 5234 R Poa annua
L. , 457 % Eleusine indica (L.) Gaerth, 7K Echi-
nochloa phyllopogon ( Stapf) Koss, (4) & & # F}
Zygnemataceae ; /K 48 Spirogyra communis ( Hass. )
Kutz, (5) %75} Alismataceae: %% Z& Iifi Sagittaria
pygmaea Miq. , (6) ¥ H Rl Cyperaceae : f K 5 5L
Cyperus iria L. , 835 Cyperus malaccensis Lam , 5%
VEL Cyperus difformis L. , i T EEH Scirpus planicul-
mis Fr. Schmidt, 23 ¥ Heleocharis dulcis Trin. ex
Henschel, (7) V% F£F} Lemnaceae; %8 ¥ Spirodela
polyrrhiza (L. ) Schleid,# ¥ Lemna minor L. , (8)
LT 0 BBl Juncaceae; 5% f1 & Juncus prismatocarpus
Brown, (9)#ii32%} Onagraceae: T 2 Ludwigia
prostrata Roxb, (10) ST Fl Umbelliferae : 7K 3¢
Oenanthe javanica (Blume) de Candolle, (11) %%
#l Scrophulariaceae: [f | 3% Lindernia procumbens
(Krock. ) Borbas, (12) [ A fE£ Bl Pontederiaceae :
WY 5 EX Monochoria vaginalis ( Burm. f. ) Preslex
Kunth, /K # 7 Eichhornia crassipes ( Mart. ) Solms,
(13) ZE Bl Polygonaceae: Jig ¥ Rumex acetasa L.
(14) W IT£L R} Azollaceae ; it VT2 Azolla imbricata
(Roxb. ) Nakai, (15) %8} Amaranthacae : 55,03 T
¥ Alternanthera philoxeroides ( Mart. ) Griseb.
(16) 2% Bl Trapaceae; 1] 2% Trapa bicornis Osbeck
(17) 25 Bl Asteraceae: 8 iy Eclipta prostrata L.
(18) Kd B F} Araceae: & 75 Acorus calamus L. |3
3L Colocasia esculenta (L. ) Schoot, (19) 73 B}
Typhaceae : 73 Typha orientalis Presl, /N3 Typha
minima Funk, (20) 3 F} Nymphaeaceae: $§ Ne-
lumbo nucifera Gaertn, (21)%EfER} Convolvulaceae ;
25003 Lpomoea aquatica Forsskal, (22) 7 El So-
lanaceae ; Bl Capsicum frutescens L. , (23) #i75 £}
Cucurbitaceae : 1% JIN\ Momordica charantia L. , (24)
+F 4B} Brassicaceae: [4% | Raphanus sativus L.
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BRI AT B iR R AR o A AR R X ARL ) (R A ) G
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PRI HESE S PRI 7E AR Z5 4R 1 d BIVg 58 42 ik
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I D DR T GRS 5 R BBl O iy, £ Ak
3 d JEHE AR B LU R T Ak B A AR
PRAEZE I AT 09 2 Gl T U S T B o IR A A B
PRo BRI B AR SRR 3 d )
M2 AR RSB, 0 B A A T X S A 9
M3 d WIRPAL R Z R S W A R (R 1) .

IRERFR AR AR IR ORI A A
W A 2 C00 5l 0 ) 25, AR L 254 S B 20 5 A
IR RIS AR R A T O 5 il AR A ) (L
FEHAR (Be2E45) B AK PR KIR IS , Ll
B 5 SRR 5 ) i I SBHUR S58 AL  F) 2R S 0 9
AR
23 HFEEYMEFBEENZIE

FRAFIR IR AN R A 52 R (R ) 5, AR 1
RBEFBKR(FR2) o WL L IRE
BRI (B SR R 2 AR A L TR A IR
PSRRI SN o R R SR T D I PR
B vy VA ) 1) A 3 R I it 4
Forb BRI T 7 SR B R HBTSE S Bl
Yy (REd) RS S d e, B R A R A MR E
AL 5% VL b AT R A PR A 1, T i 1
ZE G R O A s O T VL AL KR K BRAE 19
FAEY) S d J5 , R A HBURAIE KRN 1% ~ 5% ;
AT D E TR SR R R KT A L
K FEHE R RS BRSSO R B R S d i, B
KAF FOUR AR A 1% LU 5 10 Bl K4 i
[ JRURE RARSE S RS RE DA AR IR I, (5
WS dJm , fd AR IR EE L B g
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Table 1  Food consumption and relative feeding rate of GAS on different plants in the no-choice assays
SRR RS 3 d R S d
Plant mass before feeding/g After 3 days feeding After 5 days feeding
- v o
b i w g ety ek RE P masg ek
Treated Control X i 8 Relative feeding 12X %t Hd Relative feeding
Treated  Control rate/ % Treated  Control rate/ %
HHE Lemna minor 6.3 65.0 6.7 1263 BR+1043 A 0.0 165.0
IKER Spirogyra communis 1283 23 10.0 117 BB+5.0 A 0.0 317
LR Digitaria sanguinalis 2.7 23 33 453 B.13 £11.9 A 1.0 397 9732 +4.64 A
MBS Echinochloa crusgalli R7 320 77 517 8.86 +6.29 AB 0.0 473
22X Heleocharis dulcis 437 393 19.0 56.7 .66 +7.35 BC 133 55.0 80.73 £8.51 A-E
T4 Euphorbia sp. 116.7 780 45 1023 64.94 +£3.17 BCD 194 6L.5 78.12 +6.83 A-F
SFHIEY Cyperus difformis 1713 1583 76.3 119.8 61.9 +6.63 CDE 19.8 1569 8.35 +545 AB
K Momordica charantia 437 30.0 200 36.0 61.52 +1.58 CDE 0.0 23
THFH Ludwigia prostrata 71.0 35.7 633 3.7 52.10 +4.72 C-F 457 2.0 .61 £501 A-G
IKFT2 Qenanthe jaranica 119.7 1317 0.3 176.0 4938 +7.58 C-G 263 191.0 85.50 £2.95 A-D
56 8 Juncus prismatocarpus 112.7 &.0 8.0 125.7 4575 +4.78 D-G 573 119.0 63.17 743 B-G
ENii Acorus calamus 21.7 2100 118.0 19.7 4226 +854 E-H 20.0 283 13.15+032 JK
22 Trapa bicornis 81.3 100.0 583 133 41.96 +2.16 E-H 537 1480 5645 £16.2 E-H
BHOR Poa annua ®.3 8.3 550 1237 4195 +11.74 E-H 23 1383 042 +336 A-G
RS Rumex acetasa 0.3 36.7 437 61.7 41.63 +5.07 E-H 357 62.0 57.08 +£10.10 D-H
LW Colocasia esculenta 81.7 783 593 91.7 37.14 £7.9 F-1 0.0 0.0
251055 L Alternanthera: philoxeroides .0 9.0 763 1357 364 £5.63 F-1 65.0 130.3 4327 £10.17 GHI
TELEL Polypogon fugax 36.0 23 6.0 &5 35.81 £9.63 F-1 2.2 .8 8.57 +7.24 B-G
LFEREWEL Roegneria ciliaris 137.0 116.0 131.7 164.0 R0 +327 F-] 8.0 171.0 R4 £15.12 C-H
$5 Nelumbo nucifera 1183 146.7 N3 1700 30.35 +2.71 F-J 67.0 180.0 3245 £10.67 E-H
JRHE Cyperus malaccensis R.5 9.0 41.7 60.7 2.06 +442 G-K 00 00
LEARE Eleusine indica 0.0 30.0 5.7 713 8.1+45 G-K 14.2 106.0 8645 +5.59 ABC
/N Typha minima &3 73 9%5.0 110.7 2741 £1.92 G-L 61.7 %.8 45.16 £9.70 GHI
WEEAERR. Paspalum paspaloides 100.0 100.0 1300 167.0 2.15 £500 H-M 91.3 1823 49.96 +145 FGH
S FFRERE Scirpus planiculmis 106.3 91.7 1160 131.0 1878 2.9 I-M 105.7 106.0 9.02 +8.48 JK
22T Zizania caduciflora 146.7 1083 141.7 121.7 1527 £32 I-M 135.7 124.0 1995 +4.54 1JK
PEFEEL Lolium perenne 4.7 1983 250.0 20.3 10.83 £8.03 J-M .7 21.7 18.14 +8.09 1JK
75 Typha orientalis 057 2040 2660 2620 7.82 +4.78 KIM 256.9 2.8 8.10+597 JK
IKFE Onyza sativa 393 R7 383 0.3 52 +1.63 IM 4.0 90.0 31.28 +4.53 HIJ
1815 Eclipta prostrata 97.3 150.7 1123 1.0 2.65+2.8 M 104.7 163.7 09 +£1.72 K
JKFR Echinochloa phyllopogon 647 .3 123.0 146.0 214370 M 8.3 1925 2.8 +10.60 GHI
1425 Phragmites australis 100.0 100.0 149.3 1523 196 +1.10 M 454 1983 T1.02 +4.08 A-F

F P IR BAE AT IE + FRER (0 =3) o FIFIBAERFHIA RS 7535 FRTE P <0.01 AKF 225l .

Partial data in the table indicate mean + SE(n =3). Different capital letters in the same row indicate significant difference at P <0.01 (LSD).

24 HMARSLEKRZEPXE
AT IR 2R (x) 5 BB KR () A8l )5 43
B, 45 %]y =0.0241x +0.622,r =0.3538, df =32,
P<0.05(& 1), HILAT ARG S5 P
R HLE 0 4 73 B 1) 44 T 1 K R B Y
AU AR 2 A R, A X B () T MR 3
K (y) B KA/ IMEXT X5y, i — 2K 4w 75
IR R A 40 L 4 25, HH XY T 4R T T A R 4 (]
4 AR T SRR T 47 S RIPE e
YLEL BRI B, s e 1 g

KA KRS B KA (SRR e DU A A
IV Z BB KA PR BE 13 K AR 3
LR 2 H M OKE(THS) KT 4B
TSRO E R RS .
25 EYEMESESESBEKEZEANXR

1 Mk A7 74 (2004 ) I 5E 7Y 41 i 2R v
EARSCHEZMN 6 PP S & A, S AN
HRE IR 5 d ARG IBCED 38 A 1S K SR O O 4
B, RIS d AR R 6 5 S 5 o G S 3 AH G
PE(r=0.2371,P >0.10) ;7fi 5 d (AR E K %5 0
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W& i 2 ) 2 Y fAH G y = - 1.0138x +
6.3646,r =0.7465 ,P <0.10 (& 2) . KIEHEMEEE

TR R (I 9E S, 2004 ) BUBCE R

R2 WETEEY (HR) SEFBEEENZIT

Table 2 Body mass increase of GAS fed on different plants provided during the no-choice assays

(AN, R T VAL S T I 28 R 9 75
B B R AR R A B s T T AL

SEIEY) (FEAh)

Plant species

TR R T
GAS body mass before feeding/g

HUEr 5 d oA R4 1 s K %

after 5 d feeding /%

Relative growth rate in every day of every GAS

FHL Capsicum frutescens
W Momordica charantia
T-4:F Semen euphorbiae
ELA Colocasia esculenta
2ZEAW Zizania caduciflora
TVT.4T Azolla imbricata
SERIVE L Cyperus difformis
I, Digitaria sanguinalis
SRR Spirodela polyrrhiza
FLEOR Poa annua

JKFEH Oryza sativa
K Eichhornia crassipes
VH 5L Potamogeton crispus
541 & Juncus prismatocarpus

LFBREWLEE Roegneria ciliaris

WFEAERR Paspalum paspaloides

T Lemna minor

A5 8 Eleusine indica

T &2 Ludwigia prostrata
2% Trapa bicornis

% Phragmites australis
B Salvinia nutans
FE3k ¥ Polypogon fugax
i Typha orientalis

JK# Echinochloa phyllopogon
/NEEHE Typha minima

250 F 5L Alternanthera philoxeroides

2 Heleocharis dulcis
ML Lolium perenne

IK T3 Oenanthe jaranica

R _F3% Lindernia procumbens
Jid FFRE W Scirpus planiculmis
# Nelumbo nucifera

ML Echinochloa crusgalli
BV Acorus calamus

JK 4 Spirogyra communis
k7 Eclipta prostrata

JHE Cyperus malaccensis

iR A5L Rumex acetasa

79.00
75.00
97.67
81.67
75.67
81.67
75.00
82.33
80.00
82.33
90.67
80.83
93.33
79.67
86.33
82.00
90.00
81.67
92.67
99.00
82.33
79.67
98.00
84.67
103.33
84.00
95.00
91.00
107.67
105.67
117.67
103.00
103.00
94.00
94.67
92.33
99.67
92.33
104.00

8.16 £1.67 A
6.67 £0.51 AB
6.47 £1.10 ABC
5.17 £1.59 A-D
5.07 £0.57 A-D
4.90 £0.17 A-E
4.45 £1.07 B-F
3.53 £0.87 C-G
3.50 £0.43 C-G
3.48 £0.54 C-G
3.41 £0.60 C-G
2.84 £0.30 D-H
2.77 £0.37 D-H
2.74 £0.73 D-H
2.40 £0.16 D-H
2.26 £1.43 D-H
2.24 £1.10 D-H
1.88 £0.33 D-H
1.87 £0.11 D-H
1.82 +1.58 D-H
1.66 £0.50 E-H
1.45£1.50 F-H
1.43 £1.71 FGH
1.25 £2.17 FGH
1.22 £0.50 FGH
0.98 +1.24 GH
0.66 +0.97 GH
0.56 +£0.18 GH
0.55 £0.95 GH
0.48 +0.83 GH
0.45 £0.41 GH
0.39 +£0.68 GH
0.23 £0.40 GH
0.21 £0.36 GH
0G

0G

0G

0G

0G

RSB NI + SRR (n =3) o FZVBHRE BRI RS 75 RRTE P <0.01 KF E2RRRRE,

Partial data in the table indicate mean + SE(n =3). Different capital letter in the same row indicate significant difference at P <0.01(LSD).
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B R GAS growth rate/%

I itk

Fed less and grew fast

[ ZRMK

3% [ Zizania caduciflora

Fed more and grew fast

B

Capsiqum frutescens

EEFLN

Momordica charantia

Tt

Semen euphorbiae

4 Jreeer e
I 2> &g S V Z&8K
5 1 Fed less and grew slow Oryza sativa
T —e—
¥
2
1

+ ; ] Iifg Nelumbo
I L o L': o+

Cyper ..... il 'z‘s
} LA
Fed morg and grew slowly Asolla imbricata

20 30 40 50 60

L]
_ Bt 1 3fxLindernia procumbens
ziaﬁzra L KIS HE®Echinochloa crusgalli
Oenanthe jaranica JK# Spirogyra communis
70 80 90 100

HXTELE % Relative consumption of plant tissue/%

BN PIE B — MLk, LR B R S R ORI 4 AN RIR, B 4 R

The solid line is the regression line between growth rate of body weight of GAS and relative feeding rate.

The two dashed line separated the plane into 4 quadrants, i. e. 4 patterns of the relationship.
1 BEHFEMEYHENNREXESHFEEKEZENXR

Relation of relative feeding rate of GAS on different plants to growth rate of body mass

Fig. 1

AAE K GAS growth rate/%

12

10

i Y Capsicum frutescens
£§ J& Momordica charantia
3=k
Zizani
e Jarani§a
-1 Nelu;:bo nucifera
-1 0 1 2 3 4 5 6 7

MEy4 & Phenolic entent/ (mgeg!)

B2 6 MENMNEHIESEFBEREZENXER

Fig. 2

Relation of growth rate of GAS to six host plants phenolic content
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3 itie AR, HAFTE R AR (Qiu et al. ,2011) o B2, 18

3.1 BEEN AMRHERET BNEZERE

RS Y (RN Z &S polyphagous ani-
mal) 25 RE LA Z FHEWAE D BV Zh Y. Al
SR AE 32 P UL By A, A A5 R 27 B
AR B R 10% . FIUL fRFIRE M2
PERVAR S Y. R, AR 40E A OC SCRR (Joshi & Se-
bastian ,2006 ) , 4 7 42 16 A DL Be i 3 () /N sh 4, A
REIRCE 2 7, R, B SR AR E PE S (omnivo-
rous animal) , {H—fAASR A R £, AURE
TKAE AR AR B AR 25 DL SRR B 2R AR T
HHE R g ok vl 3z K B i B A= A 0 AR 25
DL R HAR B2 A Y T (A A
2002) , S HAEB AR X g AR L T S
SN T AR 7 MR PR 3

ARWFFEHL T KR B R B R YR
o JINAE T FH K S8l K S 300 )™ Ry A1 1Y) 24 B 43 R
Y SRAFIRZ AR E IR KR, — e Fh (N o
L YH SR ) I JE TR E N R GE , B A A AR
FEICE — 26 R (AN BRAR 8 JNAE ) J5 1A i A Py
A A T A S BT e A LR
AMBRCR ) (AN AT Bk BE = | 5 2545 ) #ATE
KIS AE A CIEINELAR 2010 ) o RERS3 7K A AR X A
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