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Bk WS R SRR

2EE"  HxE EEEB  HBAF
(LR A 2 SR STOT, R 430072)

£ B EdEAEEBH KT RS IRE(1995 - 1997 ), AR T oK M E
WEENSERREEELO XA HAREH BT EKEAS 22 F, LLRUR  ( Eichhornia
crassipes ), B 23 T B ( Alternanthear Philoxeroides ), 7 0 R F 3¢ Potamogeton pectinatus YAEWE
{ Myriophylium spicatum ) 5 {040, oK EEB R4 0 MBA . SH LI LR, 40 F
¥, Wb ATAK B M 20 #4050 - 60 UM 90% T FEE] 1996 89 1.8%, LW M £/
1363. 1gm “(EFEDTHEA 1367 g m ™ BE A HAE R L AR, KM RODERNEEL. &
BECRT HE SRR FE. EEFCIHBHANAE, HSHNARE SEEXTFEMEM
WTESHER.

XWRiF HY EFEFLE KEHE FE

H¥ES Q948.8 X171

Hiat & RS ENE, RBRATBUAFEFMARAKENR. e EEKSE, ER
REMAZ, RA SR . 20 el 50 FREFHERLE, MK FEEKE 268 -
F 7 RS, SRR R E N 0%, WA FENE B, B EE, KRR E A
M8, 70 FALISK, B & R WM b Dl by &, WK BRE B, 4, Eiair O R
A, AR LF TN, KR Y RE T ERE VRAR, SRS 2GRS T REY
19 B WK ARG, TP EM R K SR A

REGREEG (KAESEREYRRAKESZXTEENIREFE, HERFWHES
ARMZRNDEREEEEREA £ REI ZHEHEER AL ST REWH L 7. £
VREEECERRMERE, S5 R R, BB E R AR R RS
FRBERELN A, MR EE 3R R E R IR R 2 R E.

1 Wk

EEFE KA AREA SR A s, FE RREEM T AR I,
RFEHEFTERHFREEE, 481D BB 100m.500m $IF#T, B R EEat =8B 0
ALY EEEEM(D AT O (OB ERBED (OB O (5)TEE. (6) E1ER
WL (DEEL (HHBAD O O.(OFRXED . QDEMO. ()R EMO. (1) EH AN,

()BT US)FERTO, (16) B BT O MA7)SMNEIR (18)SNE P (19)SNE A EEH
EAE D, &5 PREL AENTENFVEERENMHE SAEH EWE LR KER

» TEEFERNSEEESEMNE B SR AR AR Rk R iR T MR R S
R HEA 1999 -02 - 01 W RE AT A BH. 1999 - 06 - 23 R EE, 8, 1964 £, HH R .
o MAETHEAGM. FEBEREFEMEBRER.
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KBTI ARTE
2 ERHE

2.1 KEHBHEAN

gt 1995 - 1997 FEE 20, EEHB LR E T
AR HEE R 22 B, P FIRIR T 12 B 18 IR (R 1.
TS AEY 7 #, SHEMHFEERM 33.3%, WEL
BT, RS B EY 4 Fh, & 18.5%, WRR
LI VLA 1L F, S8 6% IR A
U BRBRFERE S TN EAREYEE 1 #

ROERE . 2875 BB 732 B i # b i uk
(3 F, R R R W A% LE LS
FERFRFETRFE SR THR AT $ARSR
HIESMEEHT R AT K MBS A B (Y 4 o 75 FUHR
EERGELS L SREBHERSMRNEREL . BEY
ROXR FREMGRERNERIEEIRER.
2.2 REHYHEEFNSH

R BAE A E AR oA T TR D, 2 2 MR
B L. 8%, i HH A 7E B A AN AR R B i, B
KA WERE K, FE60% M by AEm KA
By, ERAW AT, @S ERS A EmEe
1%,

b A BEARE RS T A TP D, 29 KA
SHBRG 2%, 0 MERREETFERYE, TRERIMNES RN S, SE KT R
BT RIETE R FE G b, BBFER, HEMNZ oM EREL, mRRL.

VAR 0 BUF B BE A AR o I RBOR, 29 K S KT A 70%, R RN, RURE
TERL R RBERE, B o T ROR BN, AR T - RIUR R ANEWE KE R, FEETD
FER.EO. 60 WHLSFHoMEEL BIAEE0E SHEEET.

FHOREZHEEBERS, HE R AN ENTES A, SRR EN I

MM AKEDERFERL BRI MHAEDRORE RENTE ORETE
MPR TR, TIPSR, REMF SRR E/NEWED, HawmRmeh.

FeBR NG Y RS AR M B MR A 5 R B (R e R, w2 A AR AR R a0 0 TR
M, B BUBR 3B { Eschhornia c“?"assipes}ﬁﬂw p Al “T’%{Pommagemn peciinatus TREM B
FHR(M. Spicatum + V. spiralis VM BTN FR+ BE + KBE(P. pectinatus + M. spi-
catum + Najas marina YEFA B FB FHE + CAB(P. pectinatus + Ceratophylium demer-
sum YREIA  BRAEE T Alternanther philoreroides YR TLL + 38 + B (Azalla im-
bricata + Lemna minor + Salvinia natans YA IR { Zizania caducifiora YBEATAF E( Phrag-

Fig.1 Sketch map of sampling

sites, Dianchi Lake

mitis comrnunis VBEM .
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Tab.1  Lisc of aguatic vascular plants in Dianchi Lake

1. #EEH  rremdophye . 8% Posamogeton crispus L.
BWOPHER Sahvniecess W0 BHERFE P maloanus Mig.
LABILET Azalta imbricata {Roxh. ) Naka: WEHBTE P perfolintus L.
2% Sarvinia natans L) All 12 W TH P omaackianus L.
. 2FHHEHY  Dicorvledosae 13 EFBFE P pecinarus L.
¥H  Polyponaceae B Npjadeceas
I.HE  Polugonum hvdropiper L. 14, KE®  Nojos maring L.
B# Amaranthacens HEE® Hydrocharitacese
4. REEFE Alternamebear philoveroides Griseb. 15. % Hydrille verticillate Rovie
FHB/E Cerarophyllacess 16. %8/ Vetlisneria spirelis .
5. %ME  Ceratophlium demersum L. RHE Graminae
¥H  Hydrocaryaceae 17. %% Phragmitis communis Trin.
6. %%  Trope nerans L. 18. 3 Zizeniz caducifiora (Tucz. ) H. -M.
THEE Halorthagaceae 19 WHER  Papalum paspaloides {Michx, ) Setiba.
T RE  Myiophyilam spiatum L. 8.9  Echinochios crusgalli {1.) Besue.
SHE BEH  Lemoacess
& KK Oenanthe jovanica L. 21 %  Lemne minor L.
. 2FHE  Monocotyledoneas WATER  Pontedraceae
FR-FHEF  Poramogetonaceae 22 FHRTE  Eickhornia crassies (Mart. ) Solme.

IR B KR B M B ST L, 0 MR, ek phaip b WA B T A T4,
ST =4 AR FIEECA, ARERW AR, FUKER NN ST L EPAERRNM
Bk, i gl B0 BB RE A ERGEEE SRR L, RAT
B RO WG i 3K A R S e R TR S R A Y B o Bl R R R
2.3 Xk&EHEWEHE

BT K A S B o AT AL, BRI R A, R B O A e R i
o, E, FHBAEFTR S5 B 1996 Eit, W R EEBE N AR N 5,33 kand,
HEMBEEN 1.8%, BN 4101965  Hh#EKES BREEDRNAKEEFRSY
HHESRN0.59% .92 8% M 6.61%, MEENETYE LS EFAN HEESPERE
S RENDIEKERSRYE, CREEEE FHEE ).

2.4 EHOkEHEBERENES

HF Lo R G E M S W O 50 AR 80 SERDT MR (R 3.3 4), R
FFE P S, B K AR R A T EXRE,, BREBEFASETHHmT .

(1) MEERAE A EhE EERE LT £ 587 MR, H 20 e 70 FRU
B, BIAEE R, MEORERE, #EEE 100%, IMNETHEWEE 2m B F, KEHEERE
MHEEL o0% 8 70 ERPHILUS, E A MG B, #7K A 388 L, 3707k FuiaE
RET L, ST AR, B SR, SO REZLS TR T o0 FA, KEEBRER
i 2R 1.8%.
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#2 HEMEEREAGHANSAEENEDR(EE)
Tab.2 Area and biomass of the main aquatic plant communities in Dianchi Lake(wet weight)
MR WA SR/ emt B, SFHELER/ Y SEEWE/ %
ExHEYT AE 0.12 1500 1.8 0 ]
HH 0.15 2600 0 0.01
ERETE 11.13 2143 238.18 2,09 0.58
it 11.4 2139.32 24388 2.14 0.59
HEHD REE 380.64 10000 38064 71.53 92.79
WETLAL + P2 + B 0.45 1,100 4.95 0.01 0.0t
it 381.09 9989, 49 38068.95 71.63 92.8
WARY WE+EH 19.45 1,657 322.29 3.66 0.79
L ERE 97.36 1,950 1,898.5 18.3 4.64
ABE+ &N 11.24 2,044 229.75 2.11 n.5s
HBHE+ BE+ R 12.14 2,109 256.03% 2.28 0.63
At 140.19 1 930.65 2706.82 26.33 6.61
g it 532.68 7700.57 4101965 100 100
F3 HABESKEAMREEITEARAEENEY ,
Tab.3 Species composition and succession of aquatic plants communities in Caohai, Dianchi Lake
AN 19503 19601s 1970s 19805 19%11s
EAMEPHE
PEP. commanis) BT YI(1.1} ¥{1.2) ¥{0.2) Y ¥
FH(Z. caduciflora YBETE Y(1.1} Y{1.1} Y{0.3} Y Y
KBS, tabernaemontani YHESH Y(1.7) Y(1.2) ¥{0.1)
EWH(A. calamus)HEH Y(1.1) Y{0.1} Y(0.01)
WEUE. crusgallia \EBETE ¥(1.1} Y(0.6) Y(0.01)
HE MBS
PH(L. minor ) TS Y(I.1) Y(0.4) Y(0.004)  Y{0.001)
HELET{A . imbricera YT Y(0.2) Y{0.00L) Y(0.01)
PIBE(E. crasipes Y HETE ¥i(1.2) Y(18.6) Y(57.6)
B
TN, peltaen YHETE ¥(4.3) ¥{1) ¥{¢.02)
AAREIEE
WEE(D. acuminata ) FeTh Y{40.4) Y{46.9)
BV, spiralis BER ¥(14.2) Y{19.4) Y¥(6.9)
WHB(C, wulgaris HEE ¥(17.1) Y(16.2)
EEM(C. demersum )BT Y(2.8) Y(2.5) Y(0.02)
BE(M. spicarum )BT Y(9.1) Y(14.1) ¥{2.1} ¥(1.4) ¥(14.1)
DR TR(P. matainus) % ¥(7.1) ¥(3.4)
BAGIRFRLP . magckianas ) IR Y(3.4) Y(4.8) Y(3.5)
HFRTHAP. pecrinatus ) FETH Y104} Y{10.1) Y(15.3)
MB(P. cripns) B Y(1.1) ¥(2.5) ¥{1.39) ¥{0.01)
BEIN 14 15 16 6 4

1) Y BRFE, AR E R RES A R S RE B R
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Tab.4 Species composition and variation of aguatic plants communities in Wathsi, Dianchi Lake

B 1950 1968s 1970s 198D 19905
EEARHTE
FE(P. communis ) EETS Y{1.1) ¥i1.2)
FH(Z. caduciflora VEBF ' ¥{1.1) ¥(1.1}
KBS, whernaemontani ST ¥{1.7} ¥{1.2}
BW(A. calamus ) Y(1.1) Y{0.1}
EW(E. crusgallic \BETE (1.1} Y¢0.6)
HREWRE
FEEL. minor ) B ¥{1.1} ¥{0.4} N
WEILIT{ A imbricata YEETE Y{0.02)  YFi0.(061) Yi( 1}
FEE(E. crossipes) R ¥(1.2) Y{18.6) Y(94.6)
TR R
FE(N. pelotum YIEE Y(4.3) ¥{1)
AR
BEE(O. acuminea YHE Y¥Ea0.4} ¥{46.9}
BE(V. spiralis)BTE Y(14.2) Y(19.4) Y(6.9)
RH(C. vulgaris) BT ¥(17.1} Y{16.2}
EHMIC. demersum VEHK ¥(2.8) ¥(2.5) .
BE(M. spicatum YBH ¥i{9.1} ¥{is.1} ¥{z} Y{1.4}
BRBTBP. maline ) BH Y¥(7.1} Y{4. 1)
PR T HCP. maackianus) B Y(3.4) Y48 Y(3.5)
RARTR(P. pectineius ) B Y(10.4) Y{10.1) Y(5.3)
HE(P. cripus) B (1.1} ¥(2.5) {1,309} Y{0.01)
PBESH 14 15 9 4 3

DY ERTE BEANRENERE R EHRE R T R,

(2) BAZHAREME. HBICH, 20 HHE S0 EMHKERDRARREE HE
{ Charavulgaris Y83, BRI (Ouelia acuminata VB FHEWE FERE LB TXH
R BNRE KERS 48 SERS UAHE FE- RS-0 - EREE UEE
B-FE-KERE . EW-TNERS KE-SHEEE X9ES FIO-3E-AUHS
FERERE ERE, SEENERENR MR EBE Wk, AW KA RERE
BEMPEDEESENE FEBE SRR FERE AR+ REREWEL W R, MHISH
P RARFERER AR, REEREEHRAREF BT o0 £/, BRNEETHITUKEY
ANTRES A EFAR TERE RN RARECE yRMELRE, SPERA. B2
TR B KA ST B i S A T RRE TR P S K R R Ry
HEETER, M EERE, S8 SR FRSEMA M F g2

(3) MR EREHE TR 20 42 so £, EAKEEY Hik 100 £F, HPAKEDE
2F ERTOERK KEEP L6 H. SHEEHEFEEN 0% TER 2.6%. 858X
. EESEREMMEEFE R 1995 - 1997 FEE R EH 22 Mok A8, BTRKED



78 Moo B 12 %

12 Fh, IR R R TSR L, s

(4) PP B B SR, SRR E M A E 19 ENH, BB ESNHERER S
12.24mg m 3, HIREEE X 1643 T4 L7 LEBINEHTEREE RN 6. 16meg m ™, MR
BN 834 7L 10 GHEE R R S BRI RS AT 11.34 112,83
&, Bk sMEr S B S R MM E N E L, a0 m T 17,9 fit 35,53 4.

() IS EMENBHCER FRKEAPOMELSER, A ER O S D OYE
o, BRARERIEODHES THEN AR UIRBEE . EAEFE BARTESEERS
AERBLHTHEERRAYLEY BRSO R EANESSEHRY. Hr iR
E o mr ReEHE A2
2.5 KEHBRBESKETREXSH

b e 3 b 7K A A ) 35 R R A PR o B R MR BRI AL (R S), T K A AR
P ERARE Lilem 7L HEREK R Rk, 28 H BRI

#3550 EFEMAMKFEE LB

Tab.3 Vanation of the water quality in Dianchi Lake during the past 30 vears

FEEWE E ¥ 1960 BLLBT 1970 - 1978 4F 1978 - 19R8 4F 1988 — 1997 #
BHE mg 1.7 nig 1.8 5.6-0.22 4,4-1,88 1.9-1.64
Fhigf 7.5 1.6 7.4 4.8-0.7
EWEE S m i 24 0.6-0.23 h.4-0.12 0.2-0.14
Fhitg 24 2-1.35 1.6-0.21 1.4—10.68
ThN/mg L7F I .46 .78 2.06 - 58 7.18-2.44
b 6.46 .38 —0.96 0.87-0.51 1.2-6.62
TPmg L7} i §.13 6.3-0.11 0.37-0.05 0584, 14
#hig 0.13 4.13-0.05 0. 14 ~0.07 818~ 0,16
Pbimg 1.7} = 0 0.06 0.16-0.03
$hg 0 0 0
Cdfmg L7 il 0 0.08-0.04 0.02 0.1
fhe3 ] it 0
Asfmg L7} AR 0.02—-0.01 0.08 - 0,02 0.04- 0,03
#hilE 0 il ]
Chiafmg m™? HE 12.24 - 3.66 138.9-82.%
St 6,16-0.83 110.4-31.3
:]i 881 e oLl P i 1643 - 256 21082 ~ 3233
$hitg 834 — 148 29633 - 4348

1) 1988 SR LIATREM i B BT i B i o Rt

HEBEANRTEAY X1’ 47, THEK 2x10° e’ 47, AR EF R
SEHHEAEE, REEBAREE, KEEERLSE U199 FHESR FAHEK
FU01 79 x 108 m?, A WIS Y 26036¢, BEMAEESFIA 72170 B 8941, Eh 9% B9 R M
55 9% {7 ft SIE TR P B T 95 A Tl B A L ML T 6 R4 D R R o BT O R ALK, B R
£ ERPEA R MR, KR TR e, 7K B R KRR, SR, DK R
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BER, FEmEUHE.

OB K R IR Ak | 7K A B A A RO R R A S RO KA E N,

(1) Ei B kB TR AR S RS SK, KBRS, BET K&
FEERE, BT KRR, R T A IR R Ay R T, PR E R K E
EAMTET, RIS T 20 tHE 70 BB TR R E BRI R,

(2) BFRBAFEABMOEEKSENROBEER, E8AEE, SWERK HTExX
Pk YR 2 — 4m FERD 0.2 -0, L, (FIRAR AL 04T Y6 & 15 B T35 09 56 I 46 AR FE 3 K op
FAENEE, BREERA RS, SMERAEBNEEREEETE & B, KPP EED
BB FE VA AR 0 O B b, 7 A R 1 R R K A A BRGR N B0 . 7R K, Sand-Jensenk(®
%] BRI IE.

(3) EEFREAKERZFEYE RS, RoBEI I, BRAHYBRESETE®R, FHT
FLAKEHIR, REAREA BN AR TR REm S KR 2 EEEHA.
JFi] -t B o) 9T K A 4 oy b T 3

(4) HEHE R R E RS SN R PR R RE ERES IS KR L &
SEZ, ERETEMEEDER N PEIM, 83 F,Cd, As, Pb, Cu, Zn SILHEY, BN
FET YT 5 04 B A BRSHT I, AT Ew e d ke e ge el
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Macrophyte Succession in Dianchi Lake and
Relations with the Environment

YU Guoying LIU Yongding QI Changgiang XU Xiacging
{ Institute of Hwhobiclopy, Chinese Academy of Scienves, Wehan 430072, P.R. Chins)

Abstract

The investigation of the aguatic vegetarion in Dianchi Lake has been carried out from 1995 ~
1997. This paper described the sepcies composition, community structure, distribution, biomass
and succession dynamics of aguatic vegetation in the Lake, and analyzed the interaction between
the change of the aguatic vegetation and the environmental guality, Comparing with over 100
species found in the 1950s in Dianchi Lake, there are only 22 sepcies of augatic vascular plants
collected from this lake, among which Eichhornia crassipes, Alternanther philozeroides, Pota-
mogeton malainus and Myriophyllum spicatum are the dominant species off aquatic veg'etaticn.
The aquatic vegetation of Dianchi Lake from 1995 to 1997 could be divided into 9 associations,
Due to the eutrohpication and the water pollution, the area of the aguatic vegetation decreased
from 90% tc 1.8% and the biomass decreased from 1363.1 g m™ % 10 136.73 g m ™ *during the
last 50 years, The community structure has simplicated and deteriorated drastically, the biodiver-
sity changed periodcally along with the succession of the major species. The Dianchi Lake has
completed the transition from submerged-plani-dominant-type, and Cachai has being in the third

alternative stable state which the floating plant is dominant.

Key Words Dianchi Lake, eutrophication, water pollution, aguatic vegetation, succession



