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WE AYURAAEPSERRLERERAKPOHEERSRARRILAL T OEH
R ERNNERGRER, “E2MEERAEZNHEESXR, EXRRES L. FNNXS
EHMEBMAFERENRPEAGN, KA YETUAERFIARALE LT RY
BUHERABREXRHNAKES N ZRRLTALY EANBEE WA THEES
RAWATIETEEN. —HNEEPRABE ZNRXPIRNH2BRNERNER. A KE.H
ERLXBERAHFATIAMEL MHKTFENLLESRYE. HAEORE—BRA
EAMEE RENFRI X CERNINOS.CHACKNEHG. EHit, ABBEEE A
AKBHAMHELZTOLTHH . "BEAERLBARREREERN.

XN AN FHEX Xe

ERAPHT  BEFRAIBNEERFANESHKE KAEEKEIBEXHER
FHRBLREUSTARSHPRENERANIBRY, FHRENITARFHYRR T H
MESREANPDRETE. ENPEBTERKT UKRTARFREERTEE CO R E
ERRASNRABNER FEENNNHERES. ANRERHEAREARSEINAE
EX BV RERCR AR AESEFREFRAREXAWEAHYARZFOERFRER.H
RXFALXHYRAMHERSNHARRA SR EERAN LR, FRE TR HERIAHE
PHEFRE. AN TRAHHNNEERABHEREERPNRESEE PR RKERESE
HERESAHIEX.

AXBELIERNLR, R KEYSEHREXETENEEFRKETHHER AR
THSHR.FEBR _EERERAGTHHERSRASHAPER BE . LRF
HEAFHXER BFRESEVHFERFREXARAYHTES, AT EFRHPHKE
HEEFRRUANSEKENERAFE.
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Fig.1 Expenmental design for examining nitrogen and phosphorous absorption by submerged plants

1.1.3 3#f#& HZ 0 2mm FLRHMFLEREITEE KN 8 %K .NHCl #1 KH,PO,EH# R &
NH{ ~N 4.5mg/L. 1 PO ~P 100mg/L. 355K, M pHEFZ £ 7102 BWEA.
1.1.4 %84 BENMEREAN-4H4.HP-THEISR,Z—-PHPREA 70g REE
(BROBR EREABEUEENRIEMABER ETHQEI-2TCOMHNAERLRT
BF. B8 24h ERFAHBEME NH -NAREEE)M PO} -P~(H#-« BEKAER)
KECL DAY EADERNEEERIHYN ERLORE R KEE S ERRKE
ZHEREBER, XRXARFEANERE MY, 12h.24h.48h = BKEAH.

1.2 RREMBEELZRKPR BRORLAYERNDISXTE

1.2.1 Z£%HH MEELEYH 200m’BRANBRERANE, SAWES FIH 4600ke
1 260kg,

1.2.2 2@ BEMIEHNE AN—1THESHK, AEXEZ4H LORE K, Bk E
# 2.8d, BERMAKE 1. 5m, F 3000m°,

.23 R#aH SBRdMI#FLKEERPTHKETRESHT, TN RATHERIEAL
EOAXEELSH . TP RASHREEAKGE,Chla RA=6KY, s 10d,
BESH 3K M 3IWFHE, TBRMEKE 6-8 C.

1.3 MAEPSREBEESERIE

1.3.1 £E&HH FLABNBRRBERHENZORKRFE.SERBRFEHHEHYRA X
.
1.3.2 #8ERE HELEVMIBXEEAAN 5m’N/NRER,1993—-1994 F#TTHEK
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ERHIKEDRIE, EPNE KA KHYRFREHM KT Chl.a X &,

1.3.3 AEMNTE ERAFBEEFNIAKADBEANBXTAR AMAEARNEAENE
BPHREXMPpFIEREERHBRSES DD,

1.4 DUOKEWSZHERLANEALNHXE

1.4.1 % #H# BERLRARAH FEREXOREYEEZTALXGTHT 10d /Y
BRI, MAREMK 4L, A 17 SEHEDRER AR PRI Y ALK, BN NaNO; 1
KH,PO,, 8 N.P 82 H3i53) 2. 5mg/L. ® 0. 25mg/L, B T E K ST AT & 1L 353% 10d,
RS AR B FPXEAMBE, I 721 B4 NGB N HR A B, 3. & e
HEFTERE.

1.4.2 F%EX 4 44 5L MOBEHERIFEE (BT 3B 5 7 HE BB 78 10 B A0 8 A, K
A5k AB.C.D,A XX H,B.C.DEHFERKKAK 40cm BB FEH L 10¢.20g.40g, 5
MEEFRREBE SL 2 E, H T 8 I,

1.4.3 FH SN EYWMRAENEIEIMA 690nm FE AL HEE, ES AERENES
BEBEHENS,.BE 30min FEATENEXVRECRTOER . RERREBKEE.

2 HFREW®
2.1 REEMREEXRAIEANMHEADSXR
Zd5--dEREMMEFRLRERTRE HEYEAMNIIENKREEMNERET)
FTZ1l. FAXARRMOBERE ) K969 NH M PO RN LBRIEM.24¢h ZRE
K&K NHf -N 0.23—0. 25mg/g,PO} - P 0.0034—0. 0049mg/g (MM HE), A.BHYE
HAREPWEOKBETE, BEORAEREEMNEBR KPS NH #1 PO MEEHE . XPHAD K
MR BHEAXAN 7 1B, iixtAksd NH RIPOF EBHAHAT 60: 1, — 345
NHY WTREBEAR THEEAHNE.

1 FEEMBEBRMKPERNGEBREE"
Tab.1 Removal rate of nitrogen and phosphorous by the shoots of
Elodea Nuttallii and H ydrilla verticillata
E. ¥.3 & & - 3 . = 2 )
A NH{ -N PO ~-P NH{ - N PO -P
(h) | WREE (mg/L) R ¥ (%)) I B % (mg/L) [XBRE (X)) HEE (mg/L) [EBR (%) B EE mg/L) ZKREX)
12 1.87 42 0. 040 40 2.45 55 0. 050 50

24 3.31 74 0. 048 48 3.56 80 0. 069 69

48 4.05 9] 0. 089 89 3.92 88 0. 080 80

* EEEEIAYRRESHTHERERERNERLEREE.

2.2 RERNHEXRKPE . FAFLXGEMDSTR

NKHEDAENBKPZRABNRELNES. 2000m” BRANSHSERTRERE
B, SULKMEEN 2430g/m> BAKRI % 2. 8d Bt , RRAKBE 10CLUL T, AR PR H
ZRENANEERMA PN TN.TP I Chl.a IRABRFOEBRBUEGE 2,3 TP
ChlL.a R EHHEB 60%H 70% L L.,
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Tab. 2 The removal rate of nitrogen and phosphorous from the water by the plant
community of Elodea Nuttallii and Potamogeton crispus in the experimental enclosure
¥ A #K(mg/L) [ERHB(mg/L)| HAmg/L) | ZBRFB | BXRE(kg/d) | H XB¥E(g/kg 8Y)
TN 11. 48 9. 54 9.01 21.7 2. 470 0.508
TP 0. 454 0.231 0.166 63.6 0.291 0. 0599
Chl. a 0.0364 0.0090 0.0061 74. 4 0. 032 0. 0062

2.3 AKEDSREBRERESFERTE
2.3.1 A%% BKPChha RUENNEHRREEYENENEZREY . ARERTE

B, BAKE 400nm WK ALK HHAFE ODywo(m™) 5 Chl. almg/m®) SR ZEF H K& VKL

HXE.
ODyp = 1.98 + 0.0438 Chl.a (&7 < 0. (C01)
M ODwo 5K TFIHE Zm)GKMERBE [ AT XF.
I; = 0.672 L,oup{- Oy » 7}
I, = 0.6721 ;exp(--(1. 98 + 0.0438 Chl.a) - Z]
AR, FHRREBHSKT AR, EMBERKE Z XM iNE, mMARESFTIAH
XK FABEANKUZH2) BNNEERKPLT AR . ZFABRAROMAR BN, &F

HREANCHERNEFAMRATESHERE NI AKEYE R TRUMWH .
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Fig. 2 Effect of relative irradiation I;/1,, j

on the net productivity of Elodea Nuttallii j
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Fig. 3 Effect of Elodea Nuttallii commu-

nity on the under water relative irradiation

and net productivity of the phytoplankton
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BB .REARNEESG, AEIKEY RGN,

2.3.2 BRES WAKEDERSCLE/BAKS TN.TP & &, F 6 g8 R 48 NHY NO;,
POy 2B, REMNBESFAKEYNAEREEREEXLE O, XXEFER.BRETAH
DHATHRAXTHERRAANESFES ASENORRERET A RUAANER.
ARUKEVREFE FHRALNAFRSHPATEA RO IREREEMXAS . B
B AEMGIRHBATR BREROBRRGFERRELNERBRITRMEN.
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Fig. 4 Effect of submerged plani on phosphoroas Fig.5 Effect of phosphorous concentration
concentratior in the lake water on Chl. a of the lake water

HFRARDR S EANEETEHRUBAKPOR. B FEETHBRREUER
FHER. DENERPA BIERHETEMNO 129% A 0. 119%M, hi kY RET
ARHER ABEELRUAFHAKPFNR. BN AHYBREERTSHUN . REIR. U
KEPSHFHRLNERTFRAON,UKEYL TRBBAE., YK A BISBEER
LK ESX TEHRERNERESES.
2.3.3 ¥ F#HLKRE UVikHEDHM
FHUELNNHIBERABEN. MM
BEANSHAHYBENEESH X,
MESABEFEUHXREG6). YKk
/NF 10°Cat, 200g/m® 49 T 7K 41 1 3K 6B 3%
BIRFHOMMER: S kBN 10—20C
Bf »500g/m’ LA k- &9 BT 7K 48 4 GE i 72 Ok 3
KRS0 E;BYEXKBREAB 20—
0CH,FIKEDHPERN BT,

% B /NT 2000g/m’ B K R MWL, T
B K TF 8000g/m” B A fEH BRI % RAB SR EY ke / m?)
BN,

TAEDN T REBERRODERE  me xrnsannnRsusSEENLE
BABLELAWES, XHIERAKEDE Fig. 6 The effect of water temperature on algae -
BWER, MEBEYENRELNEKE inhibition effect of aquatic macrophyte
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Fig. 7 The correlation of water temperature and Chl. a coacentr=aa of lake water

HBEAKBEASBMBZH@EA 7). YKBEPOCH - . FHFRHAGNERKTFZAR
KB &M,
2.4 MAEDFHREN LTS

—RINA, KETIEPEHIR AP IBERE LD R XY RN FHRRSHFNHAE
AN, A LRERY A TRANEEAR B . EXLSZAHER. AESELNHAE
At BOENTEHT 48 . EFBOERELFMT . RANEEH N RBEFFREMR
HAABAERSHYNEW  ARXRALENGSFHOAE NS BAERLE, FHEARKT
FIBMEFRLKETREENBTLUAGHERE,

LEHRBARAEZ-29CTET 0 XMOHER  RLXAEEFLEMK . ERERR
B, BEFHRIE 4 64 X104 /L, UL BERM Synechococus M B B ¥ Closterium & % 3R .
WA 690nm &b B E U, WL 0. 45mm FLEMAL BB IEE B WA 690nm &M IH
KHEZEETE BRERLHARKFTELRELIIE, BELRER, HEH ODWwW(m™) 5
REHFEE ANN/LDEAERABIIHEEXR:

AN = 1.502 X 10° QD4 (r* = 0, 999)

AT LAFBFRRE ODe (m™)E XA RA SR,

HREFABRRER ERARRENN B REKERZNM. 2 2d GESERRHN
KFEE: ARENRENAKZITHENNH IHBRAESRENEYRREHN
K, BHEF 6 EEEPERGEWE PB 5HEMNT A BEHRBELEONME AODG#TT
Gt E . B _HEZEBNHXE:

— A 0ODgoo = — 1.17 + 1.06 In(PB + 3) (r# = 0.999)

EHMHAXEREEAAIARIRERZ ST MEHTHAKHEPER K ST BEREN
NREEYR . XHYAAEHEELNER RPN, DR T HRE T, RE
KUl . FRET (D XEARREY . E12 /N ANREBRERLE; Q) KEAREEERIFE
L HAREKETER,Q) HEARFRANMNBREN . EFRXERLEERARFRE (D
BHRERRASKATENRSBEREYREFEME,
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Fig. 8 The biochemical suppression efficiency of submerged plant on phytoplankton
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STUDIES ON THE INTERACTION OF SUBMERGED PLANT
AND PHYTOPLANKTON IN EUTROPHIC WATERS

Yang Qingxin
(Nanjing Instiute of Geography &. Limnology, Chinese Academy of Sciences. Nanjing 210008)

Abstract

Experimental studies on the interaction of submerged plant and phytoztankton in an eu-
trophic lake revealed complex mutual inhibition competition. Keen competition for +he light in
the water was found and phytoplankton took remarkable duininance. Subierged plant was the
stronger competitor for mineral nutrients because it could get rotrients from both the lake wa-
ter and the fertile sediment at the ‘bottom. When lighr and nutrients were abundant, phyto-
plankton was suppressed bv submerged plait with some unknown biochemical which caused
falling of phytoplankton.

The competition equiliorium was obviously affected by water depth, water temperature
and nutrient concentration in the water. Phytoplankton would prefer high tgmperature, deep
water and high nutrient level, but submerged plant the opposite. Once the community of sub-
merged plant grew up, it gave stronger suppression to the phytoplankton and kept its domi-
nance more stable. Thus, submerged plant should be planted in the cool and low water level

season in eutrophic waters with the external nutrient source strictly controlled.

Key Words Submerged plants, phytoplankton, competition



