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Tab. 1 Characteristics of N and P in water environment of the Baoan Lake ’
, TN
Item M ean Range Sh N , NO3_ -N
TN 0. 731 1.293(0. 155—1. 448) 0. 149 NO,™-N NH4+ -N
NO,™-N 0. 004 0.025(0. 001 —0. 026) 0. 003 TN , N ,
NO3;™-N 0. 050 0.248(0—0. 248) 0. 035 >
NH4*-N 0.133 0.3540—0.3%4) 0.078 >
TP 0. 123 0.49¢( 0. 130 —0. 526) 0. 056 P 3
PO -P 0. 028 0.066( 0. 001 —0. 067) 0.013 P ’ TP PO =P
2 NP (mge L1
Tab. 2 Charaderstic comparison of N and P in water between the 4 macorphytes distribution areas and the norr macrophytes area
T
Digribution area Norr macrophytes area ttest
Item
t Sig.
Mean Range D M ean Range D
N 0. 701 1.003(0. 263 —1. 29) 0.186 0. 698 0. 423(0. 414—0. 838) 0. 08 0.551 0. 582
NO,™-N 0.006  0.0250.001—0. 026) 0.005 0.004 0. 004(0. 002—0. 006) 0. 001 13494  0.000" "
NO;™-N 0. 039 0.242(0.001—0. 105) 0.020 0. 041 0. 141(0. 015—0. 156) 0.016 |- 1.866 0.062
C.demersum  NH,*-N 0. 139 0. 333(0—0. 333) 0.077 0.112 0. 186(0. 040—0. 226) 0. 43 14.4%  0.000" "
TP 0.107  0.213(0. 30—0. 243) 0.045 0.168 0. 184(0. 061 —0. 246) 0.030 |- 28666 0.000°"
PO,3--P 0.019 0.065 0. 002—0. 067) 0.011 0.02 0.043(0. 011 —0. 054) 0. 007 - 5.400 0.000" "
TN 0. 774 0.743(0.361—1. 104) 0.124 0. 698 0. 423(0. 414—0. 838) 0. 98 1.968  0.000" "
NO,”-N 0. 003 0.025(0. 001 —0. 026) 0.003 0. 004 0. 004(0. 002 —0. 006) 0.001 [-16.229 0.000""
NO;™-N 0. 058 0. 248(0—0. 248) 0.043 0. 041 0. 141(0. 015—0. 156) 0. 016 12226 0.000" "
M. spicaum  NH,*-N 0. 148 0.294( 0. 032—0. 326) 0.086 0.112 0. 186(0. 040—0. 226) 0.043 |- 17.627 0.000" "
TP 0123 0.479 0. 47 —0. 526) 0.073 0. 168 0. 184(0. 061 —0. 246) 0.030 |- 12267 0.000"*
PO,>-P 0.032 0.060( 0. 003—0. 063) 0.011 0.02 0.043(0. 011 —0. 054) 0. 007 20.835 0.000" "
TN 0. 695 0.787(0. 155—0. 942) 0.156 0. 698 0. 423(0. 414—0. 838) 0.098 [ - 0.390 0.06
NO,™-N 0. 002 0.003( 0. 001 —0. 004) 0.001 0. 004 0. 004(0. 002 —0. 006) 0.001 |- 38166 0.000""
NO;™-N 0. 044 0. 162( 0—0. 162) 0.032 0. 041 0. 141(0. 015—0. 156) 0. 016 1.909  0.057
P. maadiianus  NH,*- N 015  0.324(0.030—0.35)  0.083 0112  0.186(0.040—0.226)  0.043 | 12102  0.000"
TP 0.118 0.118 0. 49—0. 167) 0.119 0. 168 0. 184(0. 061 —0. 246) 0.030 |- 27.788 0.000""
PO,*-P 0. 031 0.051( 0. 014 —0. 065) 0.012 0.02 0. 043(0. 011 —0. 054) 0. 007 15523 0.000" "
TN 0.714  0.7730. 397 —1. 170) 0.189 0.698  0.423(0.414—0. 833) 0. 098 1.780  0.075
NO,”-N 0. 005 0.016(0.001—0.017) 0.003 0. 004 0. 004(0. 002 —0. 006) 0. 001 1.464 0. 144
NO;™-N 0. 045 0.242(0. 006 —0. 248) 0.033 0. 041 0. 141(0. 015—0. 156) 0.016 2.502  0.013"
V. spirdis  NH,*-N 0. 0% 0. 060( 0—0. 060) 0.060 0.112 0. 186(0. 040—0. 226) 0.043 | - 5.048 0.000" "
TP 0.079 0.177(0. 030—0. 207) 0.033 0. 168 0. 184(0. 061 —0. 246) 0.030 |- 40.813 0.000" "
PO,>-P 0.0200  0.066(0.001—0.067)  0.014 | 0.02  0.043(0.011—0.05)  0.007 |- 3.334 0.001°"
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INFLUENCES OF SUBMERGED MACROPHYTES DISTRIBUTION PATTERN ON
NITROGEN AND PHOSPHOROUS FACTORS OF WATER ENVIRONMENT IN LAKES

MA Kai, CAI QingHua, XIE Zhr Cai, 1I DacFeng and LIU Rur Qiu

(Institute of Hydrobiology, The Chinese Academy o Sdences; State Key Labaratay ¢
Freshwater Ewlagy and Biotechol gy, Wuhan 430072)

Abstract: Baoan Lake is one of typical shallow lakes along middle reach of the Yangtze River. In August 2001, submerged
macrophytes were investigated in Baoan Lake by setting up 103 sampling sites with assistant of a GPS setting. Water samples were
wllected simultaneously for chemical analysis. Under the support of GIS sofiware ArcView 3.2, we established two GIS databas
es, including the database of mycrophytes and the database of physicochemical fadors, and the data source comes respedively
from the field sampling and chemical analysis. Then the database was applied to simulae macrophytes distribution and ewlogical
factor fields in the lake. Based on the technique of GIS spatial analysis, different parts of N and P factor fields were seleded spa
tially according to distribution areas of four dominant submerged maaophytes ( Ceratgphyllum demersum L., Myriphyllum pica-
tum 1., Potamogeton maackianus A. Benn. and Vdllisneria spiralis L. ), and the nomrmacrophyte distribution area. By charac
terizing these selected fields with the grid statistic method, we analyzed the influence of each macorphyte distribution patern on
the levels of N and P factors in the water environment.

The results implied significant impact of each macrophyte distribution on N and P fadors concentration in their surrounding
water environment, moreover impact effect and intensity has varied according to the myaophyte species. As far as the cwoncentra
tion of TN and TP in surrounding water is concerned, TN: M. picatum (0. 774mg* L= ") > V. gpiralis (0. 714mg*L™")> C.
demersum (0. 701mg* L™ ') > P. maackianus ( 0. 95mg*L™"); TP: M. picatum (0. 128mg* L™ ') > P. maackianus
(0. 118mg* L™ "> C. demersum(0. 107mg* L") > V. giralis (0.079mg*L~").

The results also demonstrated C. demersum, P. maackianuw and V. piralis are unable to change the TN concentration in
the water phase by comparing with the norrmycrophyte distribution area. The influence on N fadtor is just to regulate and control
the N circle among different inorganic compounds. In addition, P. maackianus and C. demersum presented the potential on or-
ganic pollutants degradation. M. picatum is quite different from other macaophytes. TN concentration in water increases sharply
because of M. gpicatum distribution. The increased N is mainly emitted from M. picatum individuals. Asto TP concentrat ion
in water environment, the four macrophytes have the same effed. They are all able to absorb P diredly from surrounding water,
decreasing observably the TP concentra ion in water. It suggested tha the water phase is playing a role in the nuirition of these
species in the eutrophic waters. It is different from the n oligotrophic waters inwhich macrophytes acheive P requirements by di-
rect uptake fram the sediments.

In condusion submerged macrophytes have ability to reduce TP wneentraion and stabilize TN concentration in waters.
Macrophytes help to reduce the trophic level of water expeept that M. spicatum accelerate the eutrophication.

Key words: Submerged maaophyte; Ewlogical fador field; GIS; Spatial analysis



