8507 B 12 B H A 2 # Vol.27,No. 12
2007 £ 12 A ACTA ECOLOGICA SINICA Dec. ,2007

“B-EPREFXE

1,2 3 4,1 5 ~ 1,6, %
ERE,LAT HESEY, FHH, x| EL
(1. P EBI2EBE R I SHIATFST AT, B & 210008 ;2. HERIEEHToT4:Be , JEET 100039;3. R E TERE , ME  210044;
4. FERZE, BE  210081;5. gl KK SR, BRI 430070;6. Bpg ke, ] M 510630)

BEKESRETHFER-EGARR, AW, EAEHBRGSKEMYZMRTFEXHEFNXRBMEEELR. HEE
8 (R 40) 5 4R R 8 (RTRE RSN ) 2% TL oK 828 v IR % MR REI B B RUK MY TE R, B ES LR, B
RTRAMIBRARREERE THIUKEY (FE)ERKPE N, TRERRY, MEENOHRY MBMESHTEHENAK,
B BEZRAFAAEHBHEFXR, BB EMBITSEERA SN REREN BERS THOWE K, YREFREBMNS, A
[F) 5 B MBS 3 B AR B T 2 M A AR MA M EE M AR  IB-BEEFRRBL. AHTAN  IB-EERR RFERA KR
SR, N EHIBRTN S, RAERKNBRBEER G T HFEXHEFRX R,

KER:EAXRR; AT MR FETRIE; B, HE

SIS 11000-0933(2007)12-5427-06 R4S ;Q143;Q178. 1;Q958 THRERINAD:A

Mutualistic relationship between freshwater snails and aquatic macrophytes
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Abstract; Both pulmonate Radix swinhoei and prosobranch Bellamya aeruginosa are common freshwater snails in many
Chinese lakes. Two outdoor experiments were conducted to investigate whether a mutualistic relationship exists between the
two snail species and submerged plant Vallisneria spiralis. Results indicated that herbivorous snail R. swinhoei at low
density stimulated V. spiralis growth through consuming and removing periphyton on plant leaves and the mutualistic
relationship significantly existed between them, and as snail density were further increased, the evident herbivory of snails
on live plant tissue suppressed the plant growth. For B. aeruginosa, the snails at experimental densities significantly
stimulated plant V. spiralis growth, there is always a mutualistic relationship between them. This study suggests mutualistic

relationships between freshwater snails and macrophytes depend on snail species.
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YIB )R , WA Y B R IR XS W AR B R ERSE AR R A2t T KA AR K KA )
W IBSR M T B IR A RS R H W B 3507, TR 5K M 2 FEA A% R,
—SUBESTIE B T RS A B A B A AR R TR A KT T LORPIR B E A X R E I —
ERERFIHF. RMEFERGIHTERYN, B TERESA 4, RN HR RN 85 T ails I 495 18
A1 Horh— o RAI PR ISR BB SR AR IR TS BRI R R R 257 0, Pinowska & BL—7p
HESZ I8 2 (Lymnaea turricula) W] LA & LA BT ™ Elger 55 Lemoine s W 5% B # K Ak 55 8 (L.
stagnalis) BESVZ B KB Y , 3 RILEFE(Berula erecta) FIH B R IA 149. 4 mg-g~'-d 71", ZEFEHE
SRS T WIS 48 (Radin swinhoei) BEE ZFK MY o ST TF RS &MY KRR, BI1 5K
AMYIZ REAFEERRXAG? MRFEIH XK, RROBERENM? 3T XA R, B 5 T 5
EW

FFEPRIR SR E MR KW F L PR R KRS . 1S3 IR B RITB L. 49 Prosobranchia, SR}
Viviparidae , MR UR)& Bellamya, EELAREAY A IREHFENR. WEZE NREFIRIES Pulmonata, HE 5L
U8R} Lymnacidac, 3 NEJE Radix, MUK A HE ALY RAHBIE  EREH /KRR REE" o F3CmAx
P AR & R IRSE, BB AR R IRR R, 20 B EA TR AR B WK Y — S B AR B, L H 5
RWUEIR- B 5 MBS M7 R T A HIRGI &1
1 ##5FEE

BT 2006 4F 7 ~9 AFERMIMRE KR EMHATT. LRITEHAKTIAEY & T (Vallisneria spiralis) J&
ARSI — MR NR(R. swinhoei) MARKBI I UT K IR, R FE IR IR (Bellamya aerugino-
sa) BFRBFHRE. ABRoWET, o vEE MNENEEARKERELE(F MREE) , 75—
G IR IR R A KB Sk GMRIRSE ) . PISETufr A48 3900 12 /1 58 B2 Y 3R 200 B
(4% 70cm, BT RERI 4 5S0cm 35cm) A TLRYEE N 15cm, KB S0cm, BASKITER KA T #
7o W BT RTIRYIEIR B RE, 214 60 B MHARES RS EER, HERIIRYKEFR YRS EEAR
—H(RFE 1), KEAKNE 500 BEITHEAMUREHKBIBIAK. 0 T REREEY £S5 BB RR
(8cm x 10cm) Fysk, BUSHRFER + B9 7 B oK P BB E — 20, BRHR T 7 B — AR URSERRE,

®1 WMEIRPARYHERDREB(CPHE + 1RER)
Table 1 Content of total nitrogen, total phosphorus and organic matter in sediments ( Mean + SE)

k31 =¥ ) Bk AHLR

Type Total nitrogen( mg-g~!) Total phosphorus( mg-g~!) Organic matter(mg-g~!)
B MNESE% Radix experiment 1.42£0.02 0.60 +0.08 24.62 +3.18
B B SE9 Bellamya experiment 1.47 £0.02 0.66 +0.01 25.20 +£0.19

B MEXFEREARKENEL 7 A 23 HIT,8 H23 HER, FIRIBNEREARKZMERS A25 H
FF46,9 A 25 BER, PISKRISR—AHTUBN R K 3 AR (REE; PEE; REE) , 8 LRAWR
3AER, Phik 10 iREREB RIS LR T L ERBOIHRAA RS E IR, FLRHF EENRER
A BRUBERERERBE(NR2) K, ¥ MREBPEERREL 30 ~35em, i 5 ~7 F, B
ARG RIBER P EFEREL 50 ~55cm, it 8 ~10 f, AR, A REMEAY , LRSI —ILF
REE B A AR R i S 0CRE , D B T AR P AR AR B T3, K IR B BB B, HOr B RIE (A A7
B ST o LI HUSR MR E BRI E , R AR A KR, B AR T :RGR =
In (W,/ W) / RELEA WA W oy LB m s YR E .
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F2 TRPBREOTFESEBREEHVRES(FIHE + fRER)
Table 2 Snail density and wet weight and initial wet weight of plant V. spiralis (Mean + SE)

B MB35 Radix experiment 4 2525 Bellamya experiment

BHE BRER EMRER BEE BRER EYRER
Snail density Snail total wet Plant total wet Snail density Snail total wet Plant total wet

(snails-m ~2) weight (g) weight (g) (snails-m ~?) weight (g) weight (g)
0 0 41.6+1.6 0 0 160.1 +4.9

80 3.91x0.1 44.8+1.2 160 9.7x0.2 154.8 +3.4

160 7.3x0.1 42.7+1.2 320 17.5+0.1 154.9 £3.0
240 10.8 £0.2 45.2+0.2 640 32.9x1.6 155.0 £0.8

2 HGR
2.1 B MNREE

ARFEERNE MENEENEKARFERRN(E 1), 2 MEFE R 80 4 -m i, HHMXHEK RN
(7.37 £1.02)mg-g -d ™', BEE TR ((5.83 £1.03)mg-g ~d ") (t-test, p <0.05) , FEEHEHFE,
FHEAKREE T (ANOVA, p <0.01) 58N 160 4~ -m ™ B, 35 B A9 AH X A= K #E 28 ( (5. 87 £0.93)
mg-g~d™') SXTRRAAY, HERRE (240 4 om ) IHEEA KR, N (3.66 +0.16)mg-g~-d™',
0L (5 B R IR S MR T MR SETUK YA K, W3R i I RR i T4,

SEBATRMERNELEYNEYELE 2, TEXNRATHELEYH TERHN(37.5£8.7)
pgeem” ETAUBATIA , REEE N 80 4 -m B, B LY TERM, H(21.4£6.3) pg.om ™ [HEEE
BEENASHEEYNREZELTR, LFE ZRIFEHEN BEF SRR (R =0.661, p=0.053),
A AT KR TN 55 TP W R IR S B A A e (B 3) , 258 9 240 4 -m B, TN 55 TP ¥R 35
BoRAH, 53914 (3.0 £0.45)mg-L™" }(0.13 +0.02) mg-L™", A TP 5UBFEHE BEWRMAEALLR(R =
0.842, p<0.01) ,TN SIBHFERLMEMHCRRNARE (R =0.421, p >0.05),

50 -
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~ 45 - “V
= &
Z ot 40 F
: :
E oL 2 T
& £ 30
& £ T
Iy 4 - = 7 25+ T
K a
ﬁ > L ﬂﬂﬂ 20
E sl
0 10
0 80 160 120 0 80 160 240
B M4 i Snail density (snails-m ) & N2 Snail density (snails-m 2)
1 B MENEEERKENCPIYE £ ER) B2 B MENKER FREDTERRWFYE £ RER)
Fig. 1 Effects of snail R. swinhoei on growth of V. spiralis (Mean + Fig. 2 Effects of snail R. swinhoe: on periphyton dry mass on stratum
SE) (Mean = SE)

2.2 HRBLK

FIRIR X B R A K A B AR HEAE T (I 4) A SRAL B 2H Y 5 B RE AR K R I i T 0B A IR A
((0.90£1.10)mg-g~"-d™") (s-test,p <0.001) , FEEIHRIRBFE TR, HEIERK BB, A (6.04
+0.56)mg-g~"-d ™' 8] (7.86 +0.22) mg-g~d ™', HIRHE SH WA KRR HFE B EWR M RKA(R =

hitp : //www. ecologica. cn



5430 £ &5 % # 27 %

0.755, p <0.05) , {BFFARIRAIAFTEXTSZ 5 A W it B i B A A R E AR T LR 8 P B0 TR A TR

018 - 140

—Tp —o— TN 135 . 10.0
0.15 + i : T‘U
- 3.0 o 8.0 T
~ 012} ~ &
- =425 7 =
= o 2 60 L
2 0.09 |- 20 £ g >
: =2
=006 - = 40
- 1.0 ﬁ
003 | T oa0k
' - 0.5 e
z ’L‘
0 0 0
0 80 160 240 0 160 320 640
2 NZB R Snail density (snails-m 2) FriE 8% Snail density (snails-m™2)
B3 B MEXORIAE S B H CEE + FRRER) B4 SPERRRTEEERIOR W (FIIE £ FRER)
Fig. 3 Effects of snail R. swinhoei on the concentration of nutrients Fig. 4 Effects of snail B. aeruginosa on growth of V. spiralis (Mean

in water ( Mean x SE) +5E)

IR B T A E RS A Y& (B 5) . TR IRA T ME RPN T8 K (188.5+£17.0)
pg-em  FEE THIBALFRL (¢-test,p <0.001) , IPHUBRFFRERAKES (180 4~ -m™*) , EBEE YR TEER, N
(103.1 £10.9) pg-em * BEEFBRFFEN TR E LY TEOA RFBERR. Kk TN 5 TP 3 FEIZ
FEHA AR AL (E 6) , FERE N 640 4~ -m B, TN 5 TP ¥k ik 5 K{E, 53514 (1. 45 £0. 16)
mg-L ™" }2(0.14 £0.01) mg-L™" i B TN.TP 5% EHFEBEMRMAERXLZA(TN,R =0.869, p <0.01;
TP,R =0.825, p <0.01),

250 —

018 = — TP —e—TN 7 180
< 210 T 015 | j_ + 1.50
§ 170 |- ~ 012 | 12 =
P _ ~
g T 2 0.09 |- 0% &
e 0 = 0.06 | . =
& T =10} 0.60
ﬁ 90 = 003 |- - 030
% 0 | 160 320 640 | ' 0 160 320 640
BRESHRA B Snail density (snailsm ) PSR 25 BE Snail density (snails-m 2)
ES5 IREEn T RN (LR  AREiR) 6 FHREMKEEREWREREH(EHHE + iRER)

Fig. 6 Effects of snail B. aeruginosa on concentration of nutrients in

water ( Mean x SE)

Fig. 5 [Effects of snail B. aeruginosa on periphyton dry mass on

stratum ( Mean x SE)

3 itig

MRS MEXPEEA RIS REN, REER S MR A, =% RS TR
AR(E ), PR, ¥ MEBERMAT (80 4 -m™) FHEI 5 A I BRI EIRE, B E IR
FRIAF 240 ~m 2EE, M5 W A ZHAER, KE Ba A ERMERNEEN . ¥ MRERKE
IKAAEYI TR (B ZEM A LR AN 3 R AR R IR Se i B AR, REMAEAYEA R A B EEE,
R o B A A AR K A T SR AR S S B R 0 R SR AL B P B 0 1 BRI T R X B 5
&M FIR, AR RS RS K R B B A iy vb T AR AR P A A W, T K A A B T R BT o A AR
AU I R E NS MBS RRGADENEALR, B B Hea 3R E WA B R T Y
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HE, FRIEXEE AR EHERSR SHERENEEE 'S X e 38 53 501t R BB
WA T HEYIFRE MY, SHMEH THYWAERK, SREANRERKTEZMAEEYIHANEE, XS
REARFPRIBE S HA R EH B THAEYNE(ES) AMBERER T HENEKE(E4), B
M, IR EE R ], BT AR N IMR IR 5 R BI¥MFEH BN BERCR, ENZ S ER 7 HE
§§[1s ~20] o

HEFANER EEBEEENAS, KPR R ENAEARRERAS (B 3,8 6) , XEEHHE
FEXWERLBR, ZRESMWETBFEN, KB 25 ~30CH, HRY MEMIZE . BRI BHES BN
(0.58 £0.07)mg-g~'-d ™" F%(45.93 £5.78) pg-g~'-d ™", BRI ER BB ZR 45125 (0.51 £0.03)
mg-g +d T K (18.42 £3.47 ) pg-g d 7 KEBEFEEENABEBTSEMERAAEK? Underwood AN
BB AR 3 TR 4 A0 42 €8 38 ( Ceratophyllum demersum ) M 89 £ EIRE W AR R h TEABRM ERWE
EARLZRPEEERBNERN RS KEERREKENARXRAKR, BAERXZHE BRIUKHEY (0
) FENFLRY RS RS  MiA S8 b & S 4 B R UTARYI R — R0 . iR B iry B 57 25
B A AR R A A R R R B I I A AR S AR TR A T K (B 2,8 5) , B, IR
Yo B B A AR M RGN T BB T AT (MR ) 5 BAT R (B FRERVR B ) S FEIVE R AR

EHI 18 BRI R RA FH, A RBEEN S, AN A Y E T R RIBE R ERK
BIZM T A FAERX P ER R , IR IS YT R B 4 460 3 0 PR ABIK A= L 09 A K 5 W R B R R 2
a8 EZRNFER SR ERXR,
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