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TE: #EHFIR (Pomacea canaliculata ) B F A AR EA S A 100 FRGHESNR AR YRR 2 5, 7ETRE R e KRG
AT U B H o A TIRRIE KRR B IR AR 1, AP RAIUAR IR B AMEAE S, TRITAR R TR 414
M HRAFIR B AR AL, R T R X AR E 1 4 (Weight growth rate, WGR), #E 3% (Feeding rate, FR), &
Y4k (Food conversion ratio, FCR), HEHK# ( Specific growth rate, SGR ) ZERYENT, 5REH . WA EETIRASE:
ZMFF, HWGR, FR, FCR., SGR ¥JZZI|W] M, F= AR AR TR BEE A /K H IR i,
TR, 72RO NG RaAFIRTE A I TR A T A AR B A E R G, SR AR LU0 T BB
FZRE YRGS M s, (HE H — e BRI REAMEA K o RYE LRGSR, o LI R IR A SR 24
TFHRILEF AR, HEWRBRERE TR0 R B INmE R, ok, IR 2 5 2K 180min &G 13, Fit, ]
FIFH AL VAt A7 88 , S ot s S L K A VR4 A BIF SR 45 R FT i FH AR AR Y 28 G B TR FUK BEER IS IR e 2% |

KB WA, HECE; BE; Ak A
FESES: S474 XERFRARRD: A

NXERS: 1674-5906 (2013 ) 05-0774-06

Sl #u, ERE, PEL, XS0, A, BRI R XHE AR S AR AR )], AP, 2013, 22(5):

774-779.
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fEAME ( Pomacea canaliculata ), N 44 KIHIE .
SEERAE . PINEIRAK DRIk, SR T RIRSY
I'T ( Mollusca ) & /&N ( Gastropoda ) T 5 3V 44
( Prosobranchia) W82 H ( Mesogastropoda ) il
Bl ( Ampullariidae ) WitR)E ( Pomacea ), J&T
FNE RGP, D™ e 2 T Stk

WAHBEAR SRR, S0 EHEbE
J1i8 . 1980 AF-AE R —Fhok A= 2 55 sl A BITARSE 5 | A
FREGEIE 1981 4F, fRARW R —Fh
WISIAFRIE 2R, 1984 4EJ5, TE) R 3R,
FEAGEY RV . R Wi, TR RIRSE 17
ANE G FIHIX P, 5 R AR AR AR A T 1k
RWOM#E sz THEF, Ffim K R E d ) # s
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HaAF RN E R — KA 3, TEK P A TR |
SEWCAF I B, — MO0 A AR B 23 e H K
Mo MR EAA R . 8K F R, M4
FFIRAETOKIAEE T I 25 IR, AT IF 55
JEH . P, fErRARIR e H HE T ER LT, A
FET RS RAR AR BIA Wl B e X
IKANEYIIGTE , BT RECH —FIRT 193842 . SR,
IR A AR 1 63 T BIFE G, ik, AR SCa
T AR TR AE AR B N A A MR R A K 1
B, LA AR AR R A 255 B VA FK 9 55 JUR FH 4
PR
1 MREFE®
1.1 iKiasret

T 2012 4F 7 HIRAEAER RO R AR N A I7K
IRPORAEAR IR IR, RRARMORTEEAESE, BIFE 10
Kl , HRWIER | W80 . REh—30
HAIEAMA 150 HAIT 528, MUk—RI5, MR
FE 0 MWK (16.0140.05 mm; 1.07+0.01g), T 2012

EEWMHE: HEAKBFEEAESTHULB1006; 30770403; 30900187); J ARAFHEITRINH(2007B020709007; 2011B020309009); | 7R4 =55
SR ERAATH (BHBITE 2010[79 5]); T HRA T IHEEGR)IMEZRAA R H15H (E55[2010]51 5)
EE®Ar: 300 (1989 4F4), B, WiLafset, EEMFRESFMARLE SN,
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8 H 9 HIEAFA 7L g Ab 3

SCYTHT, 7R AL /ME(5.8 LN 42 21.0 cm)
R, BCE 1.5 kg MRS 21K RE L, L
BERUAR AR UR ) B AR5, BRIRE B0k e, /)N
Wi— B A, LARG IRk, ffss FAE /ML,
FH 0 A WA PF I
1.2 RIS 4bIE

SIS AR 5 A TIRAL PR G, AR B[R]
KIS 10 K, HAG /K2 b BEA B A K
Wk 10d, 8d. 5d. 2d. 0d, HAHRI T FICK
A K ES 58 0d, 2d, 5d. 8d. 10d, kT
TR A X AL BRI 10W, 8W2D, 5WSD,
2W8D. 10D ik, H 10 W AbBHZ Xt R4, 45
ASGEBRFT /MBI SRR IR 10 B, A4b8 3 4 E
2o LL10 RoA—JE, Heimgs 30 K, ASA 7K
IR AR 8 om JK)Z, RERHUKE N FA K E
1) 3/4, Bkt BREAIIKIKE)ZE, RIEKE
SRR ToAI R HE K HAINK , 1EH [ 2R T8
FEE VG B AR AR A SR HE e B, T oK.
1.3 HEE®E

IR B AEA S TR E NG, SRR
SIRTE 30 C, SEER/CR BN ARK, BX
PR MO it A2, R H B BGRIARAE e, AR
ATHENE TR AT . BREFIBRRERN KA
12h, SEEGHAMEIA H AR SIS T - P4
1.4 WEFE

Mg RE . SCEHFUATT 1 d A 4, FHEID
PETSeaRmK S, MILARE IR, 5256 30 d 4531
Ja BB IR, AR R AATICH, AR IR
B 1d 5, #Hregmksa, MHARERAE,

ME 5 LR IAET %M 10d. 20d. 30d
Je B e = RO AR 77 85 =

SI 6y 1A 1] A A7 SR A E 4 1% ( Weight growth
rate, WGR ) ;iéfﬁl/y\?/ﬁﬁﬂ‘ﬁ[g]:

WGR(%)=(W-Wy)! Wy x100

P Wo AR E AR E (), WoAIIEE (g)

W E AR (Feeding rate, FR) S5EY%%
1E% (Food conversion ratio, FCR), W1 AcF AR
PR R AR B A . B AR R,

FR(%-d™")=2F / [{(W:+W;)]x100

FCR(%)= (W-W,)/F x100

P Wo AIERE IR E (), WoIEME (g),
t SEEGIE] (d), FORMEREEAR(2).

S5 1 B] i A MR RR R 2E K% (Specific growth
rate, SGR) RHLITFA &M,
SGR(%-d ™= (InW-InW,) / <100

[ wo MIRENIIRE (), W IR RZAE

(g), t AEEERIHE (d),
1.5 EIESH
¥ H1 SPSS 17.0.. Excel 2003 314t S2 56 5 Hi 17F
TG 2F T Seor 257 R, FIHBRHEER
#2871 ( One-way ANOVA ) Fll Duncan £ # HL 41
MIARTRIAL B2 [l AR K22 57, W PR 5K
P<0.05,
2 ZER55H
21 FEXENEEFBEEEKENI M
FEAFR R AL B, HARF K R m IRk
J¥4: 10W=>8W2D>5W5D>2W8D>10D(/ 1),
10W Fl1 8W2D Ah A (1) {4 HE 35 1 3873 51 /2 403.89%
F1355.36%, 3 m THAYANEA, 1 10D i T
WEFFIBALF IR AT, PR A Lk APRHR
R, TENINRB YL B B T fe
CHAARCER B B A O, PR EE R -1.68%

500
400
300 4

200 b

-100

WGR/%

Tow awzo swsD 2weD 100
Treatment
E1 AREETEXENEFBEEEEKENZN
Fig.1 Effect of varying degrees of drying-wetting alternation on weight

growth rate of golden apple snail

22 TFiRZEMNEHFEBEEE . RUELEIKE
EREHHI

IR ) B B R B TO K A SE R T FAAIG
B 10W 1 8W2D AbFRZH 2 0] JC i % 22 7 P>0.05 )
A, HRS OBz M EREZER, B
10W 1 8W2D ik 3] g # 2 F( P<0.05 X & 2 ), 10W
F1 8W2D AbHEZH i AR A HE B o IR 4.33%F0
4.20%, i 10D ZbFRZ A4 AR 0.02%.

Fi 10D ZbHL SF, AL HA &Y bR
AREZR(P>005), B F & SWSD
H, N 1.17%. 1 10D AbFRZH RSk G B, H
EYHACE H-4.07% (K 2),

R KR SRS AR, HAE S —
A E RO DL FE AR, S IR KA K &
T, AERKRAT R, 10 W AR F 4
EEKERN 5.37%, 8W2D A E A KRl ik
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ERMEEIR B2 B S (2013 4F5 A)

FR/(%: d7)

No
J

FCR/%

SGR/(%- d™)

d

1(;w 8V\}2D 5V\;SD 2V\}8D 1(;D
Treatment
B2 FAERETELZENEFIRBEAR. AWHILE
MEFEERENTIN
Fig.2 Effect of varying degrees of drying-wetting alternation on feeding

rate, food conversion ratio and specific growth rate of golden apple snail

5.05%; MHEFIBKIIATHoK & TR, H
FRE A KR L R, 2W8D AFHZHAV N 1.06%:;
SR AR AL T IO K & TR, Hgse KR
HEEBHMAEMEN, 0 10D ArvErEtERKEN
-0.06% (& 2),

32 1

30 A

28 4

26

24 4

22 4

Shell height/mm

o 5 W 15w 2  ® 3
Treatment time/d
TE: T 10D KBS R P AR T A L, Skl
3, BORREMINH TR ELL, HHA 30d AN Ecds

3 AEEETERELENERFBERERHZN
Fig.3 Effect of varying degrees of drying-wetting alternation on shell
height of golden apple snail

23 FiRZEMNEEFEZTSHZM

25 Ab 32 A A SR T e E S T R B G e 3 2
5 (P>0.05), BlEASCIRALPERT ] RHEDSE, RI4SE
IR IAE] 10 d F120 d B, 10W. 8W2D. 5W5D,
2WS8D AbHI 2 [ AR R e m s B 2R (P
<0.05), H 10W=>8W2D>5W5D>2W8D, 45
AT 30 d i, 10W 5 8sW2D AbHEH 52 5 4 5]
7 28.67 mm F127.47 mm, HEZETLRELS (P
>0.05), 5SW5D, 2W8D. 10D =FH B E %R,
H5 10W Fi1 8W2D is %] # 25 ( P<0.05); 10D
ALFRLAFE R /N, AU 16.88 mm (& 3),
2.4 FiRELEWNEHFBEMMEEK

fRAIRLI R IR EK, WU E BB,
BRI B, HRE IR [A] ) IR K .
VT EEHGEE 8 dif, HIREHEHEERS
X REAbEEA 2 R E 25 5 (P<<0.05); fRAFIR
TEFE I T 52 5 VK AR A K By B A K 3 i 3 X HR 2
b, HEELETES d e E B A K E R
XTHRZH B (P<<0.05), B RMEAE Ky
T AR IR AR MEE A K T e R Rl IR S
FEE KO- HE = S 5 Y TR Rk 3] 8 d B,
HARAZ A AT A s AN R BRI, e
PAMEA K (1),

F1 TREEETEXE TEFEREESHENIMZERBER

Table I The compensation effects of golden apple snail during the time of re-feeding in varying degrees of drying-wetting alternation

SR FIRE W(g) PR FR(%-d ") EWHALE FCRy(%) FEE K SGRy(%-d ™)
10W 5.47+0.34" 432.78+8.38" 1.03+0.03 5.37+0.25"
8W2D 4.5740.25° 517.21+35.36™ 1.04+0.08 6.31+0.09%
5W5D 2.90+0.15° 523.18+14.21% 1.19+0.05 6.74+0.30°
2W8D 1.47+0.05¢ 552.70+43.08" 0.97+0.17 5.30+0.64°

T 10D Ak R SR Fe A AR — EAL TIOACRES, MUREI KO 0, FRkGEHRE i
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25 FEREXEBERFEEFBNLKEAGKEHETIE
H + AT AT E 1R

&R K A et & A b, BHAJE
., EAKIRIRE, NHIEREE, AR A+
A —/NR, RTREA WAL . — Rt
TTWFMAERT ;. R T HAEA K FE TR e
o ME 4 BRSNS, AR TR T
Il HFE A KIS IE H + Frag it fal kA , {5
SEIGI IR 20 d BF, SWSD AL BRZFA AR A2 4L 4 1)
Af ] H 8W2D 2H Jir A s 1] Js2 1 B 46

100 1

20d
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60 -

Time/min
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20
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0 2 ! 6 6 o0 2
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Fig.4 The time of the snails getting out of soil when the conditions

change from non-water to water in different treatment groups
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Influence of drying-wetting alternation on feed and growth of golden apple snail
(Pomacea canaliculata)

GUO Jing, ZHANG Jiaen*, LUO Hao, LIU Wen, PENG Li, LIANG Kaiming

Institute of Tropical and Subtropical Ecology, South China Agricultural University, Guangzhou 510642, China

Abstract: Golden apple snail (Pomacea canaliculata) is one of the 100 worst invasive alien species in the black list of World
Conservation Union, and has resulted in a mass loss of rice production in South China. In order to develop water regulation method
for controlling golden apple snails, we investigated the influences of drying-wetting alternation on the feed and growth of golden
apple snails. Our results showed that weight growth rate, feeding rate, food conversion ratio and specific growth rate of the snails
were significantly inhibited by the alternative drying-wetting treatments, sometimes with even negative effects. The shell height of
the snails increased with water, but this increase is slow once the water disappear. The snail exhibited a compensation effect during
the alternative drying-wetting process within a short-term, and this effect may result from the increase of feeding amount after a
period starvation of the snails and would not appear when the drought stress on snails exceeded a certain extent. To recap, the snails
would fail to grow normally under drought stress and the degree of influence would be enhanced with prolonged drought period.
Moreover, the snails would come out again generally when their habitat becomes rewetting after drought within 180 minutes, so we
can control them in this special period (opportunity) to avoid the injure of aquatic plants by snails. The research results may provide a
theoretical reference for an integrated control of golden apple snail and water utilization and management.

Key words: golden apple snail (Pomacea canaliculata); drying-wetting alternation; feeding; growth; prevention



