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Distribution pattern of submerged macrophytes and its influencing factors of water envi-
ronment in Lake Dianchi

WANG Qi, GAO Xiaoqi, XIAO Nengwen, LIU Gaohui, LU Fengchun, HAN Yu, SHI Nana & QUAN Zhan-

jun

( Chinese Research Academy of Environment Sciences, Beijing 100012, P.R.China)

Abstract; Studying the distribution of submerged macrophytes and the influencing factors of water environment is of significance for
the recovery of submerged macrophytes in Lake Dianchi. Field surveys for characteristics of submerged macrophytes were carried out
at 24 typical regions in Lake Dianchi from April to November, 2016. A total of 9 submerged macrophytes species were recorded in
the 16 study regions. Potamogeton pectinatus, P. maackianus, Myriophyllum spicatum , Hydrilla verticillata and P. wrightii were the
main submerged macrophytes species in Lake Dianchi. The depth of submerged macrophytes was less than 3 m, which was 10% of
the whole lake area. Principal component analysis showed that total nitrogen, total phosphorus, suspended solids, chemical oxygen
demand, transparency and chlorophyll-a were the main influencing factors for the distribution and biomass of submerged macro-
phytes , whereas transparency was the main influencing factor for the coverage of submerged macrophytes. Canonical correspondence
analysis indicated that the distribution of submerged macrophytes was mainly influenced by nutrient concentrations and chemical ox-
ygen demand. M. spicatum and H. verticillata are tolerant species of organic matter concentration, and algae. P. wrightii and S. pec-
tinata are adaptive to high nutrients concentration. Reducing chemical oxygen demand and algae biomass will be crucial to sub-
merged macrophytes restoration, with controlling the nutrients level in water as the second. According to the principle of “one dis-
trict one policy” , the inside of Dongfeng dam and the southern lake should be the prior place to be restored, while the northern
lake should be the place to control algae at first. The eastern lake should cut down the organic matter and nutrients concentrations.
The western lake should be under natural protection.
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Fig.1 Distribution of research sites in Lake Dianchi
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Tab.1 Species and frequency of submerged macrophytes in Lake Dianchi

WA (HLT4) L AR AL A

B HR 722 ( Potamogeton pectinatus ) C1.C2.E3 . E4 W1 W2 W3 S1.S2.S3.54.S5.56.S7.S8 18.60%
T84 IR 132 ( Potamogeton maackianus) E2 E3 W2 .S1.,S2.S3.54 .S5.56 15.85%
TEAE IR 3 ( Myriophyllum spicatum ) C2 .E1 E4 W2 S2 S4 S5.S6.S8 11.89%
238 ( Hydrilla verticillata) C2.W1.,W2.S2 .S3 .54 S5.S8 7.62%
I, S iR 732 ( Potamogeton wrightii) E3 .E4 W2 W3.S2.S3.S5.S8 5.79%
ZE IR 73 ( Potamogeton perfoliatus) W3 .S5.56.S8 3.35%
4> £ 35 ( Ceratophyllum demersum) C2.E4 W1 0.91%
FeM-HR F5% ( Potamogeton lucens) S2 1.52%
W B (Vallisneria natans) S5 0.30%
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Tab.2 Community characteristics of submerged macrophytes in Lake Dianchi
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Fig.2 Biomass distribution of typical submerged macrophytes in Lake Dianchi
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Tab.3 Eigenvalues and contribution rates of the principal components

By FFAEAE TR/ % ST TR/ %
1 2.913 41.616 41.616
2 1.763 25.192 66.809
3 0.967 13.819 80.628
4 0.695 9.935 90.563
5 0.347 4.957 95.521
6 0.298 4.262 99.783
7 0.015 0.217 100.000
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Tab.4 Components matrix of water environment factors
KRB 7 SS TN TP COD, Chl.a SD D
F1 0.739 0.901 0.837 -0.285 0.537 -0.562 0.411
F2 -0.179 0.280 0.318 0.862 0.587 0.640 -0.234
F1=0.4330 SS+0.5279 TN+0.4904 TP-0.1670 COD,+0.3146 Chl.a-0.3293 SD+0.2408 D @Y)

F2=-0.1348 SS+0.2109 TN+0.2395 TP+0.6492 COD,,+0.4421 Chl.a+0.4820 SD-0.1762 D (2)

HRAE B 5 REUHIE TN TP \SS ,COD,, i& W B Al Chl.a 2820 LKA /046 A EBKIREE A 7.
AHSEE AT & B, TN 55 TP 7E 0.01 7K |- 52 8 35 1E M 3¢, A 56 2280k $) 0.970;SS 55 TN Chl.a 7E 0.01 /K
EREMI, 5 TP GEWEEAE 0.05 /KT LB AH5C; TN 5 Chla 78 0.01 K 1 B #E4H5¢, TP 55 Chl.a 7% 0.05
Kb B AE. 5 R B, UK M) 56 FE S B B BEAE 0.05 7K 8 A5G , 156 BH 388 BH I /K A 40 1 40 A
H— g R .
2.5 Mk 5Kk EEEFHY CCA 447

Sy I B EL TR A 5 7K RS TR 56 2R LA B i v 5 7R IR B TR P A 56 2R 328 BT St T K A 4 (B IR BIR
T G IR TSR AR 3R e R SOR IR P VM IR I W S A R IR TR R A
Canoco 4.5 SRAFHATERAEHEXT NI 43 HT (DCA) 58 1 5 EEA T 3~4 2 [8), #E8F CCA PRIGRIAHE , CCA 2T
GAMERIZE 5. 8 1P 5 55 R T A 5GP A E] 0.900, 28 2 HEFP R TTKAEY) S5 A5 K7 1Y
AHSEMEIAF] 0.867, 55 3 HEFPHHUT /KA )5 B8 B - AR S PR35 3 0.682, 56 4 HEFF 4T /K AE Y 5 B I 110
AHOCHEIR F 0.539, [ BF 4 AHEF S Fp 5 3548 8 1) BT E 50 80A 3 93.7%.

5 FMYUKAEY CCA 3 HrgtitE R

Tab.5 CCA analysis of statistical information of submerged macrophytes in Lake Dianchi

h FHIE(E DOKRE S PREE R AR G YAz ik R S Yo SERSAS B 2T 8
1 0.265 0.900 235 46.5
2 0.150 0.867 36.9 72.9
3 0.078 0.682 43.8 86.6
4 0.040 0.539 47.4 93.7
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IRME TR R AT S R P D
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Fig.3 CCA ordination diagrams of samples-environmental factors (a)

and species-environmental factors (b) in Lake Dianchi
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Fig.5 First-class (a) and second-class (b) zoning maps of submerged macrophytes recovery in Lake Dianchi
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