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6 1] SN L e 7 6 e N Potamogeton crispus L.) IR MR IE L S EE N FHIR R 1991

Abstract; The effects of water transfer project, which caused a series of changes of the environmental factors, on submerged
macrophyte communities have not been fully investigated. We addressed this issue by choosing the channel river and
impounded lakes of the east route of South-to-North Water Transfer Project (SNWTP) as one case study. Seven natural
populations of Potamogeton crispus L. in Beijing-Hangzhou Grand Canal, Lake Gaoyou, Lake Hongze, Lake Luoma, Lake
Nansi, and Lake Dongping were investigated to determine the functional traits and their relationships with environmental
factors. The results indicated that: (1) total nitrogen (TN) , nitrate nitrogen ( NO,-N) , ammonia nitrogen (NH,-N) , total
phosphorus (TP) , orthophosphate (PO,-P), silicate (SiO,-Si), chlorophyll @ (Chle), total dissolved solids (TDS),
transparency (SD) , extinction coefficient (K) , water temperature (T) , conductivity (Cond) , pH value (pH), dissolved
oxygen (DO), and sediment water content (S ) differed significantly among the surveyed channel river and impounded
lakes except permanganate index ( COD,, ), turbidity ( Tur), and sediment organic matter content (S, ). (2) All 18
functional traits, including plant height, branch number, internodes number, internodes length, stem diameter, relative
stem length, leaf number, leaf thickness, leaf length, leaf width, leaf area, relative leaf area, plant weight, stem weight,
leaf weight, stem leaf ratio, stem dry weight ratio, and leaf dry weight ratio were significantly different among the channel
river and impounded lakes. (3) In terms of the coefficient of variation (CV) from low to high, the order of 18 functional
traits was leaf width, stem diameter, leaf length, stem dry weight ratio, leal dry weight ratio, leaf area, plant height,
internodes length, relative stem length, stem leaf ratio, leaf thickness, internodes number, stem weight, leaf number,
plant weight, relative leaf area, leaf weight, and branch number. Regarding to the mean CV of all functional traits from high
to low, the order of 7 channel river and impounded lakes was lower region of Lake Nansi, Lake Hongze and Beijing-
Hangzhou Grand Canal, Lake Gaoyou, Lake Dongping, upper region of Lake Nansi, and Lake Luoma. (4) Redundancy
analysis (RDA) result showed that 18 environmental factors explained 49.43% of total variation of functional traits. In
general, the leaf traits had a significant correlation with nutrient factors (TN NO,-N Si0,-Si), and the stem traits were
closely related to light factors ( Chle and SD). While the biomass allocation of stem and leaf was mainly determined by the

sediment factor (S ).

Key Words: functional trait; environmental factor; Potamogeton crispus L.; impounded lake; South-to-North Water

Transfer Project
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1992 JAE = 40 4
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Fig.1 Sampling sites of the channel river and impounded lakes
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6 KRR 25 JHE IR ( Potamogeton crispus L.) DiRe R R IR S L SR R T R 1993
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Table 1 Categories and determination methods of functional traits

BYITHIA RN I Iy i haetIk T ik

Functional traits Determination methods Functional traits Determination methods
FR¥ES Plant height BRI 5% Leaf width CI-202 M- RSB S0 2
254 3% Branch number LT TR Leaf area CI-202 1TSS 2
ZEF5 80 Internodes number HETEL LAY Relative leaf area iR ivAL) Ol ST T A
2235 K Internodes length LR PR Plant weight PETFRE

25 4% Stem diameter iz Al ZEH Stem weight TP

HIXTZE K Relative stem length BNZET R HE Leaf weight MR

A4 Leaf number LT 250 H Stem leaf ratio 25/

M2 Leaf thickness s~ R A ZFY L Stem dry weight ratio 22T /2B H

K Leaf length CI-202 M- [ AR H A4S 22 ML Leafl dry weight ratio I/ MR

2 BREHW

2.1 B

X ARG JRK TR B T ] 18 N IAEE A T b o, 5 R 22 W, Bk COD,, (F=1.29; P=0.27) Tur(F=
0.93; P=0.93)#1S,(F=1.34; P=0.25)4h, TN NO,-N NH,-N TP .P-PO, .SiO,-Si Chla .TDS .SD .K T Cond
pH DO Fll S, FEAN [F]ia] ] 1] 22 5 35 B4 1 27K 7 (P<0.01) .
2.2 DREMRRAFE
2.2.1  TIfgtRAR S o bt

JHE TR 18 DIIREHR b, # BRIR AR 5 R BN B AR 98 ZE AR M AT E ik
Pl b TR PR R AR 2R L MR 2R 2R MR R LU T AR 2R SR
(FR2), 7T AVHETHIE , F BEETA PEIRAE 7 R ECTEE KRB INHEF AR - B VO T 2050 bR A st bt
BT R R AR OFT e PO G B i (R 2) o (R PRARAEAN [ i () A S AR A S Bk s 7 e D 3
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1994 JAE = 40 4

TS S 2K 0.54 T G S 2 BUUH 0.17 (£ 2) o [Rl— 13 I AS R Mtk s 5 2 8t R R A ]
T R P - SE R AR B R ECh 0.19 T He T AR Y AR S R AR A 0.83( K 2) .,

R2 ABETHEERERRE

Table 2 Coefficients of variation of functional traits among channel river and impounded lakes

I RN HUALIZ ] T I 90 P 5 il T i T P AR RIS ]
Functional traits YH GY HZ LM F9%0) NS1 - T 281 NS2 DP Mean CV of trait
PH 0.40 0.35 0.35 0.33 0.17 0.54 0.25 0.3420.04
BN 0.77 0.64 0.58 0.39 0.86 2.35 1.60 1.03£0.26
N 0.66 0.30 0.71 0.25 0.63 0.61 0.32 0.50+0.07
IL 0.49 0.41 0.35 0.37 0.24 0.50 0.26 0.370.04
SD 0.25 0.35 0.28 0.16 0.13 0.21 0.14 0.22+0.03
RSL 0.39 0.48 0.48 0.41 0.33 0.29 0.30 0.38+0.03
LN 0.64 0.59 0.55 0.32 0.78 0.80 0.63 0.62+0.06
LT 0.55 0.53 0.51 0.42 0.26 0.23 0.46 0.42+0.05
LL 0.26 0.28 0.26 0.24 0.16 0.18 0.16 0.22+0.02
LW 0.17 0.19 0.20 0.15 0.18 0.19 0.22 0.1920.01
LA 0.35 0.43 0.38 0.32 0.28 0.34 0.27 0.3420.02
RLA 0.64 0.83 1.09 0.52 0.61 0.55 0.61 0.69+0.08
PW 0.71 0.68 0.79 0.35 0.60 0.96 0.51 0.66+0.07
SW 0.64 0.64 0.59 0.32 0.51 0.85 0.34 0.56+0.07
LW 0.85 0.79 0.87 0.48 0.73 1.00 1.26 0.85+0.09
SLR 0.60 0.55 0.46 0.31 0.41 0.28 0.32 0.42+0.05
SDWR 0.37 0.20 0.23 0.24 0.12 0.22 0.22 0.23+0.03
LDWR 0.32 0.25 0.24 0.18 0.15 0.20 0.34 0.2420.03
MCVL 0.50+0.05  0.470.05  0.50£0.06  0.32+0.03  0.40£0.06  0.57+0.12  0.46x0.09

PH . ¥k Plant height; BN ;2543 % % Branch number; IN ;2235 %{ Internodes number; IL ; 2515 Internodes length ; SD ; 2% 4% Stem diameter; RSL:
FXFZE4K Relative stem length; LN : ' #X Leaf number; LT M-J& Leaf thickness; LL: "< Leaf length; LW : M % Leaf width; LA : M T # Leaf area;
RLA ; HIX - #1 Realtive leaf area; PW; #k# Plant weight;SW ;25 Stem weight; LW ;- Leaf weight; SLR ; Z£M-It Stem leaf ratio; SDWR ; 254
JE Lt Stem dry weight ratio; LDWR ; T4 e Leaf dry weight ratio; MCVL i ] TG MR ZE 52 F- 2 Mean CV of lake ; PRS2 F0507 i S 35 5% FH
P bkt 2%

222 Witk ZE R LK

TEZEMER T, #Ris (F=31.405 P<0.01) (2543380 (F=20.89; P<0.01) ZE%54(F=10.34; P<0.01) 2%
K (F=12.60; P<0.01) ZEHA(F=9.75; P<0.01) AIAHX 25K (F=11.04; P<0.01) 75 0] 22 53k B 4%
FK B LI A2 A3 S B0 v T AT I, A2 TR0 R DU Sk i R AR T T A R U I T G
2R3 SRR (B 2) 5 HEFETHTRN S8 S50 22750 K I 38 v T HAB ), s T 250 KR (81 2) 5 P A e a3t |
PN ZE AR, R R IEIZE AR /N (B 2) 5 1 DT RN AR S AE N 25 R K, 35 S AR o 25 K de /N (11 2)

FEMER 7 T AR BB (F=16.005 P<0.01) ME(F=7.10; P<0.01) £ (F=4.83; P<0.01) I}
$i(F=11.19; P<0.01) ML F=9.64; P<0.01) fILLIF AL (F=17.63; P<0.01) 254 2, ks it
FE 3% St v B 2, AR P AR DU O 8D (8] 3) 5 AR V-1 RN R O 98 T 250 b e T AR A
e T AR TE E R (& 3) 5 3% S v T AR R (B 3) s AR R R (B 3) .

A e 7 AR bR B (F = 14.105; P<0.01) 25 (F=25.01; P<0.01) M (F=13.20; P<
0.01) ZEMF(F=17.21; P<0.01) ZE ¥ L(F=13.20; P<0.01) MTF¥FL(F=7.15; P<0.01) 25
W3, SR (BEEEHIERAN ) R R Y B T A E W (18 4) s AR R L AT L
B K, B DU 4 T b N T AT (& 4)
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6 1] N %:Uﬁ%?ﬁfﬁﬂﬁ?ﬁﬁ(Polamogeton crispus L.) IR MR IE L S EE N FHIR R 1995
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Fig.2 Comparison of the stem traits among channel river and impounded lakes ( mean + SE)
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Fig.3 Comparison of the leaf traits among channel river and impounded lakes ( mean + SE)
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Fig.4 Comparison of the biomass allocation of P. crispus among channel river and impounded lakes ( mean + SE)
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6 KRR 25 JHE IR ( Potamogeton crispus L.) DiRe R R IR S L SR R T R 1997
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Fig.5 RDA biplot of environmental parameters and functional traits in channel river and impounded lakes
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