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 ZE: IEAMIE S ME(Radix swinhoei ) WA RITUKAEY) ARtk o lid K (0.78 ¢/4) (H1(0.28 g/1>) |
/N(0.06 g/1>) 55 3 FhHLAS B A (40 A>/L) (H1(80 A4~/L) i85 (120 A/L) 55 3 A4 BE M ] 2 N IR0 S5,
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PO B R . TFIT 45 SRR AR 3 N IB Y S 3 5 B I S L, /NI () MR X T /KA 0 7
MR R, 35(219. 66 £47.17) mg/ (g - d) , PAUAE AYBRILUC, Ky (47.53 £9.08) mg/ (g - d) , AU I IR AL
AR, AN (20,37 £14.60) me/ (g - d) I H e 8 BE O [0 2 S % 3 R T/kAR ) 1) G P B 00 W 3%
Feto WAEIEREET S L MARI S IR 3 R IT AR 1Y A AR LA 1R S A T A2 Ak, S [ AR 1) A 2] 2
NZEFR S U8 SR AR SR B, AN B /KB RE 5 (R SRS AN ] 4 B2 R B B8 N IR 2 IR el e, B
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THAKAEAEY) . HOATA BT R W 5 ] DU &
LR ERO RV e R 7RI S= 8- A R N C 2 B
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HAES RGN AR w77 8
AR AERSUUKAR Y R Y AT — e g vk, H
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1.1 SKIe##

SET 2017 4 4 H &5 A1E LR
SERE AT, SEE TS 9 11 A4 2 LR
B, IO RE B (0 B A S B He i A ARG IR, 5K
R e BT g AR 8 ( Elodea nuttallii) |, 7K
J& ¥ ( Cabomba caroliniana ) U\ } 15 B ( Vallisneria
natans ) o MRYRZETE A A R MUK IR ) 4 26
Frife , A0 0. 78 ¢/4>.0.28 ¢/4~.0.06 g/
ZEAT B H /N 3 T AN ) HEAR 1 A [ 2 R
JITAT S5 B AL 24 DA TR T R R 4 Ll R R R
o D PRUESEER (1) ™ PR R AL P , 78 S50 i
12 R R AR KA IR 1A, SERR i 48
b, KA H PR TE S 6 75 B A 21 8 | 484 LR
AR SRR 5 o [RIINE, B 3 Fh 0K AE 9 ik A
AN RGELH AT E , JLB T, Pk 3 ATk
TP & F 568 HBOA PO IR I AR AR , A7 40
Ve AR R T e V0 5 TR sh ) R 25 B, O
X PR S AR RR AT B A, B DR UCK AR P (10 2 1
TE d5cJe IR K A AR 2 T 19 K 43 W T,
BT S min J5FREIFHA LR 25
KMBES T KRB H KK, pH 25 7 ~8,CODy, Ny
(11.23 £2.12) mg/L, & &~ (2.036 +0.302)
mg/L, A& N (2. 842 £0.332) mg/L, WHS & N
(0. 058 +0.021) mg/L, # & £ & (0. 939 =+
0.102) mg/L,

1.2 ZBHHE
L1217 OR[RRURS BOA I 25 N BRI /K AR 8 4
IR R

SCESVEFEZ 0. 78 ¢/ 4~.0.28 ¢/ 4 .0. 06/
3 FlORAR ARG 51 25 N R, s AR AS BB 30 S, TA
JEA 500 mL SEEG FHKEY 2 LB H AR Z
HT, RS BRAR R — A2 ) i Y v e R
K B AP AR BE R IR, 3 R IO /KA W 1 26 W)
Py 111, HEHZE R AR E(P>0.05),
SLHRFFEE 65 h, AL RE S AN EE LRI
[ 7K A 26 ~ 30 C, 5250 25 5 Fr &t LK AR YY)
i Jo
1.2.2 AN[) %5 B2 ARG T8 25 N 20 1T KA 0 8
IEFEIE R

SRR 0. 06 g/ DA B/ DRSS b
12,3 AL HRABEAR 43 Sl 40 .80 120 4>/,
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A 500 mL SEE KR 2 L RBEARH A
R Z AT 1) BB AR A — i A i Y e R
IR REFIP RS BB, 3 R UK AR (9 £ )
B 111, B HEFEARRE ., LR
2112 h, FpAAbPEAL iR E 5 N EE AL, SCgn )
IR 26 ~30 °C, 5256 25 o f5 FR i UK A ) fik
i
1.3 HiEAE

SR Origin 9.1 1 SPSS 19. 0 #fFHE1 75U
Ab P, JF I SPSS 19. 0 #& {F o L [H 7 Oy 22
(ANOVA) X S2oe 5 i 1722 ¢ W E R 0 (P <
0.01 2= PR B2, P <0.05 W25 R %),
AR LTI + brifE2E (Mean = SD) IR,

WIS IR R E AR

F=(W,-W,)/W, x24/T (1)

X F FoRE S NI H R R, mg/ (g
d) s W, 5 W, 53502 52 50 i f5 7K A A8 4 0 i o
i, mg; W, IR S N R B T I, mg; T O S0
RS (] J 1

WHIE S SR B BB A T R
Qe U e R AW

E=(r;—p;)/(r;+p;) (2)

K E ARG r, SR REF UK Y B B =
BT RO R A E s ps 18 R UK A
it A KBS A . 2 E =0 B, 3
WM R 55 MR B e M 24 0 < E < 1 B,
AL R = SO Wi &7 LR S G S Sl e
TEPEPE; 2 E <O B, UhWIMG B 2 SR XHZ A A )
PR A Il ke

2SR5

2.1 AEMEHHELE MEXTKEMHBE
RRBRIEFEM

R 1 s Bl SRR B R, TR
LB S A R R /N o /N A Y R X UK
T R A, A (106,08 £72.91 ) mg/(g +
d), RS IR 0 (39. 41 £10.02) mg/ (g + d) , K
PG RN (14,17 £5.63) mg/(g - d) o AT,
TEANRIAILMS P e L, /RIS 8 X o e
AR S fe i, 4 (163,87 £59.36) mg/ (g « d) ,
HRORLRS O SR PR B B O A Fe i, (4767 =
10.2)mg/ (g + ), fH 57 5 25 57 A B35, KM%
SR T 7 G PR AR R A AR, (2037 £ 1.23)
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mg/ (g - d) o MR g B 2 R B R
ARE/NEM 22 AR 3 (P <0.01) , IR 5K
BRNS o B  PR BB R E R AR E (P >
0.05) o AN[RIRAR (4 B2 X5 7K i R4 AR B HL 22
FAEE(P>0.05) o AFEHUE GRS IR
DKM R R B 22 5%, fE DR BRI
BAFTERITEOLT , SR b ALRS AR O S & 7
SRR R ORE A ZBETNEY . hiE2
A L3 RIS A B0 i R AR B B4 32 A L
PIRTZ, XK 8 R e 4 B/ T &, 3]
TEA AR BEAFAE R A5 0E R, 3 FhoALMS O A
% R R X IR UUKAE Y. BESh, it
IR S SR £ ) A i 5, B A SR LA A
R XD 2R B ) R P o )32 3 4 K, ke
BT 7 O A D (B 3) o BIREA SRR
R AR BR80T i, R e PR A
BrAEAe.

il .

Small snall Mlddle snall Big snall

o]
[=)

g
Grazing rate/[mg/(g e« d)]
3

E1 REREHEITKETHREER
Fig.1 Grazing rate of Radix swinhoei

with different sizes

¢H Small snail group
¢H Middle snail group
¢H Big snail group

R
Selection index

G

E.nuttallii C.caroliniana V. natans

B2 FEMEHEITKENNRRIERE

Fig.2 Grazing choice of Radix swinhoei

IKJE B HE

with different sizes

[ ] %% v.natans
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N g Kig
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3 FAEMEHEXTKEYHENRWARTL
Fig.3 Food component of Radix swinhoei

with different sizes

2.2 AREFEENMARHEZ MEXT T KEY
B RER B RIEFEYE

AN 2 1 /N FUAR A (2] 5 1S ER TTE /K 4B )
MR 3 I 22 57, Bl A5 MR 785 B2 I 35 m, X 7K
T SR BT N, 31y (1. 65 £0.04)
2.(2.46 +£0.09) ¢.(5.30 +0.23) g, {HILZEE
5150 9 B T /DN UL BB KT T K A A 1 R R 2
SARREP >0.05),5 7 (112,15 +£36.75)
mg/ (g« d)F1(125.11 £45.11)mg/(g « d) , %%
JE YRR R AR A D, Oy (82,06 £ 16. 68 ) mg/
(g« d)o AR%EEFE Y BE T o BE I R R ey,
(65.20 +14.23) mg/ (g - d) ; 3 B2 UIRXS PR
BEHCE R AR, 9 (9.85 £2.36)mg/ (g + d) o [A]
I, QL 4 Fi 7, AN [R]85 B2 0 /N IR RS A [ 25 D R
XTUUKAEYI S PV BT 22 5,3 N2 FE I /L
R MR R ) B AR B T, 0 H Ay i A {7
IR R PR B4 /N T SR ¥ LA A
() 25 A (] 25 5 1 /N AR IR AR 25 0 S O v
Hio
2.3 SEXKEEFERAFN

Hie 1 AT, X HRAH Je £ S0 4 7 #h ik
PR TS mAaa (i SC 50 4 rh il A5 R %85 32 110 3
I, EFRER RO S I, SRR G,
IR E A Y 8 5 £ 7 i 0 350 T % B A e oAt
SCHRA o B b A AR A,
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Low density group
Middle density group
High density group

e H
Selection index

O O AN O N RO 0O

KIEE

V.natans E.nuttallii C.caroliniana

HE PHREE

B4 AEZEERNEEXTKEDRRRIERE
Fig.4 Grazing choice of Radix swinhoei
with different densities

WEHRZ AR AR AR IR L
AR AR RS I 3h & A W], TR £
i TR

M S Al 7E S50 A 0 P, 3 B J R B
W LT, S 36 4 AR R A S 6 3 1 AR A e R
BEA KRB WL A b T alCT B 5 i 2
PRER R S (EAR S B L 7E 5 I 208 bt
PR G JRE A S 40 ) — LA, X IR — R
BLIZ W R0 A 5 LT B 2 R 52 56 {1 o 1 2 )
TR R AR b R A SR
WL R AR WL EH B F (P <
0.05),

®1 TRZBAKFEFRBHENL

Tab.1 Changes of nutrients under different treatments during the experiment mg/L
e A R WA B
Intensity of R. swinhoei/ (4~/1.) Ammonia nitrogen Nitrate nitrogen Nitrite nitrogen Phosphate

VIUHH initial 2.036 +0.320 2.842 +0.332 0.058 +0.021 0.939 +0.102
0 1.998 +0.305 1.457 +0.293 0.039 +0.014 0.313 £0.065
40 1.921 +0.138 1.380 +0.384 0.031 £0.017 0.254 £0.079
80 2.009 +0. 160 1.442 £0.23 0.045 £0.008 0.411 £0.055
120 2.397 £0.392 1.489 +0.365 0.040 +0.008 0.417 +0.058

-~ XFHZH Gontrol group

-~ %M Middle density group — FH#FEH High density group

- {KREEH Low density group

a
~
—~ v
= —_ g
S 40 S 4.0 < L2
Lt EY 5
= 3.5 = o 1.0
& £ 3.0 g
& 5 3.
g % £ 0.8
8 3.0 g 2.5 8
= e e 0.6
@ 2.5 = 2.0 8
g % 1.5 ﬁ-‘ 0.4
g2 2 1o o 0.2
=
& 0.5 # 0
® 710 712 7.14 1.16 K 710 712 7.14 7.16 & 110 712 7.14 7.16
H3A Date = H3H Date FES H3}E Date

BS ARZEEAKGEEFESENETN

Fig.5 Nutrient concentration change of Radix swinhoei with different densities
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3.1 EPARNEENERRRMBREFGE
HIR

ABFFEL IR MR N IR TUKAE D)
SR MM AN R A 22 50 B BRI RAR B 0
DUK A A PCR s Js /N T H RS R HLAS R
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AR T RHMAR IR 3 0] GE 5 W2 & AR fb A ok,
HELHIURS 38 CMCE T R A B 5 A D A e
53— 7 ThT , SR 1 5 2 2 ) B 0 T K A
PICE RIN R —, AR N2
B A T 25 7o AR BE I B 25 A= 2 1 (B
AN OERS 7P S/ SR RTS8 N A
X A K A AR ) B O R, B —
SERPCE R, B LE R R, EAR LR AT,
ZERIIH VR RK AEAB P T AR D S HIR A R
SR, P T RIS A B 8 S B0 T K A
VIR . A i S s R, % R
1 500~/ m® i, B2 £ 3o 38 ) AV T I o g
o AR m s R KR R A RS
FAh o s T, R, A%
FHUKRHEM Y3 2 e R & R R L A A
B A9y T3 AT B4 S M K BRI 94 A K, DT 5%
HxHUR S BB R
3.2 AR A R AR AR
B S R KAR 0 ) O R R T X 5 2
MO RE A . PINOWSKA ™ AF 52 1, 1615
B NEXT R A — 2 R X K R
IR B . 3% 5 A SO 45 B AR, A6 )
NIZXT 3 R AR B0 1 A PR A BT 25 5, 0
TR AR Y T B R A, 6 K e
BAIR, BIAE T AP AR e K (] B A7 R 1 A 1
T R AR, X AT R PR K A
FE AR BREE G 5 SR B0 2 1 RN 43 WA ) A2 )
JRBL 4B B X AT . B
SR T 3 UKL SRR, P AR B
TR PR 2T 4 4 5 TR 26, T1% Al
20.45% i TKEH (9. 78% ) o w4 A
LT AE 2 B, TADRS P B % N igoe
SCERT LT 48 h Y YLRAL B, B E A S
DRI MR 2 5 2 AT RS S IR AV B 4 S 00 S
BMEERNZ —, g I EE L, &
P 2 IR TR T AR DG Y T K B R
FI& N 6.72% , W AR TR 3 (23. 53% ) Fil
T (18.95% ), R IH M F 7 JFG 5 11 40 £ IR 111K
TR R, HAh, WA E " R IITK
W & B QL TT RE XS I [ 8 S IR R —
SE R, I N E A B 4 N RS Pk R
2R R IR SRR E S S s,

35.0 mg/g T, ¥ H Y 10. 8 mg/g T e, M
FOIRRE e, M 50 2 MR B i R, I,
TUKAEY) 0 A2 3 A5 A 7T B SO A O ik
CE B N S N - 7 NG R O o
AT HBCE T T K R O 2R LR, B
RANVG AR 55 IR B, 3 AT e 2 T UK &
ANBEG IR B D R R S A
3.3 AENEREZEEBNEENAESEEIR

AN T2 B R EE 2 ) A P BN BE 1
[R]85 RN — PG K A sl 4, 38 2 X i B 5
UUKFED 85, XK AR RS & oy
FERYE L R T ERR R A A A A
AP — MO, MR 2 N IS DK AE P 1Y
Yo B —E et . & REnT DAY B B A
WAl I EDUKIE Y . 18R TR S 5 UR
YRR Iy 3, AT DA i R A DO ) 1Y 2o
BEAE K UM S T W TR A, (AT g
BT LB, 248 D IR AR (80 A~/m?) |
F I U WY S A R T BE i S R
ST 240 A~/m? i R B ] UL 2 MR IR
K28 H I T O A R | AR SO SE A
FW], R B IR 120 4~/ L I S2 5 K A K
UK B R BRI, AN ek Ak T HL % i A=
BEM. B LA SAEE TR o A B b 42 i 12
e
3.4 #Hig

(1) WERE MEXTUKMEY R E 5HA &
(RIS FH % BE A DG R, /NS MR ) 3
IREEAKE FR) SRR B E R TP AIRYS
HUAE R, w2 25 B R I /K AT 4 170 4 £ o o v
HXF K5 W S e

(2) AR ELAE AT 4% B2 i i 152 2 1S Bt 3
FRUCK A A B e B 1 2 AR, 6 R A7 A
B O T O 5 A1 v B, LR R D AR B K G
O UK A P 1 A A 5 P 1 5 AL B
HEEE L,

(3) I FTUR A B A T AT DAAE AR 08 52 2ot
FE R DOK A P 1 B AR IR 28 B 7K T
A ECEVE R (T = % B2 430 23 X K AE 4 A K
T AN FEI o R Ik, B B ) WER 1 2 B
EEXMNTUKMYAESBE AR EERZ L,
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Grazing characteristics of three kinds of submerged plants for Radix
swinhoei

ZHUO Shuai', HE Wenhui', PENG Ziran', ZHOU Lili', ZHOU Ling', LU Tianyi', LIU Yuchao’
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Taihe
Water Environment Co. , Lid. Shanghai 200433, China)

Abstract; The grazing characteristics of Radix swinhoei on different kinds of submerged plants were studied.
According to the grazing experiments of three sizes of large (0. 78 g/ind), medium (0. 28 g/ind), small
(0. 06 g/ind) and different densities of low (40 ind/L), medium (80 ind/L), high (120 ind/L) of Radix
swinhoei, grazing rate and selectivity of three submerged plants of Elodea nuttallii, Cabomba caroliniana, and
Vallisneria natans by R. swinhoei were studied. The results showed that: The total grazing rate of R. swinhoei
was inversely proportional to the snail size; The small-sized snail has the highest total grazing rate for
submersed plants, reaching (219.66 +47.17) mg/(g + d), and the medium-sized snail is (47.53 £9.08)
mg/ (g + d); The grazing rate of large size is the lowest with only (20. 37 +14. 60) mg/(g - d). Different
densities had no significant difference for the whole grazing rate on submerged plants. The preference of R.
swinhoei for the three submerged plants does not change with the size. R. swinhoer with different sizes will
preferentially graze E. nuitallii and V. natans, and do not like C. caroliniana. R. swinhoei with the same
size and different density will preferentially graze V. natans. The research results are of great significance for
rational allocation of aquatic animals, improvement of aquatic ecosystems and enhancement of ecosystem
stability in restoration projects.

Key words: Radix swinhoei( H. Adam) ; submerged plant; grazing rate; grazing option; rational allocation
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