1998, 7(4) : 52 57
Journal of Plant Resources and Environment

( , 210008)

1995 1997 15

The influence of algaetype eutrophication on aquatic higher plants and hydrophytic
vegetational reconstruction in Taihu Lake Zhang Sheng-Zhao , Wang Guo- Xiang, Pu
Pei-Min (Nanjing Ingtitute of Geography & Limnology , Chinese Academy of Sciences,
Nanjing 210008) , J. Plant Resour. & Environ. 1998, 7(4) : 52 57

In the algae-type eutrophication lake in Taihu Lake, by experiments of pot-culture
propagation, strong bud sowing and artificid community interplantings, the main
factors that influence the growth and propagation of aguatic higher plants were
investigated. The results show that the water trangarency is the key control factor of
survival and growth for submerged and leavefloating plants. When the intendty of
illumination of underwater is insufficient , the growth of submerged plants is inhibited
more strongly than that of leavefloating plants, and their seedlings will die under
serious insufficiency of illumination. From 1995 to 1997, fifteen gecies of aquatic
vacular plants were introduced and vegetated in the enclosures of phydca-ecologica
engineering. Fifteen communities were reconstructed which include floating, leave
floating and submerged plants. It is available to purify the eutrophication lake water by
the reconstructed communities.

Key words agaetype eutrophication; aquatic higher plants; growth; vegetation
reconstruction; purification
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Tab 1 Main ecological characterigtics of introduced aquatic higher plants
()
Sedies Growth period Opticd Propagation Ecologica
(month)  temperature( ) method type
Eichhornia crassipes (Mart.) Solms 5 11 20 35
Alternanthera philoxeroides (Mart.) Griseb. 3 12 20 30
Hydrocharis dubia (Bl.) Backer 6 11 20 30
Trapa maxi mowiczii Korsh. 4 11 20 30
T. bicornis Osbeck 4 11 20 30
Nymphoi des peltata (Gmd.) O. Kuntze 4 11 15 25
N. indica (L.) O. Kuntze 4 11 15 25
Potamogeton maackinus A. Benn. 3 11 20 30
P. malaianus Mig. 3 11 20 30
P. crispus Linn. 10 6 10 20
Myriophyllum spicatum Linn. 3 11 15 30
Vallisneria spiralis Linn. 3 11 20 30
Hydrilla verticillata (Linn. f.) Royle 3 11 20 30
Ceratophyllum demersum Linn. 5 11 20 30
Elodea nuttallii (Panch.) ST. John 15 30
1.2
1.2.1 , 10 ,
200 m*(20 mx5 m) , 1.5m, 30 50cm
1.2.2 )
1.2.3 1997 2 5 40 cm , 15
cm : 1
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20 6 ( 30 40cm 80 90 cm
110 130 cm) 1
1.2.4 1997 4 2 4
80 , , 2 ,
1.2.5
2
2.1
L 6 1
95 % , ,
; 80 % ,
100 cm ,
2.2 2 (1997
2 5 )
1996 4 1998 1 ! Tab 2  Transparency, reative intensity of illumination in
( 2) pot-culture experiment ( Feb. 11 to May 15, 1997, Bay
’ Wulihu of Taihu Lake)
110 cm,
( %) 1)
; Relative intensty of illumination (%) ?
D Trangparency
40 ay (cm)
Upper Middle Lower
cm, 50 cm
Indde of enclosure
' 32 100 26.4 10.8 4.2
( 2 : 50 100 32.8 11.7 5.2
62 95 33.8 12.1 5.5
76 105 27.4 9.9 4.2
92 110 28.4 10.6 4.7
! Outsde of enclosure
( 150 cm) 32 30 7.2 0.2 0.1
80 90 cm 50 40 22.9 4.6 1.3
_ 62 40 14.5 2.9 0.9
’ 76 40 10.8 1.9 0.6
! ! 92 50 16.4 4.3 0.3
b 30 40

cm 80 90 cm 110 130 cm Upper, midde,
lower mean depth of hanging pot 30 40 cm, 80 90
y cm, 110 130 cm.
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Tab 3 Seedling survival ratio of hydrophytes in pot-culture experiment (Feb. 11 to May 15, 1997, Bay Wulihu of Taihu L ake
1) 1) 1)
Trapa maxi mowiczii Vallisneria spiralis Hydrilla verticillata
Ste Day
Upper Midde Lower Upper Midde Lower Upper Midde Lower
Insde of enclosure 32 95 90 95 80 75 65 95 90 95
50 95 90 95 75 65 30 95 90 60
62 95 95 80 60 50 10 90 80 40
76 90 95 70 50 30 0 90 70 10
92 90 95 60 40 20 0 85 70 5
Outsde of enclosure 32 90 95 85 90 85 75 95 90 85
50 90 95 85 90 20 10 90 45 10
62 95 85 70 80 10 0 85 30 5
76 90 85 50 80 5 0 80 30 0
92 90 85 50 80 5 0 75 20 0
v 30 40cm 80 90cm 110 130cm Upper , midde, lower mean depth of

hangingpot 30 40cm, 80 90cm, 110 130 cm.

, 30 40cm
(P>0.05) ; 80 90cm 5% 30%
, 110 130 cm ,
92d , (kg/ )
3.82 0.48 0.90, 3.42 0.16 0.68, ,
30 40cm )
, 2. 78 %, 11.02 %, 3 (kg/
) 3.61 0.80 0.56, 2.91 0.30 0.24,
, 0.64 %, 4.70 %, ,
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(2.60 kg/ ) (.80 kg ); (0.2kg ),
; 3
( ) ( ), ,
( 4 , , 30d (
240cm) ; 43d, ; 60d, ,
, 3 ;
4 (1997 4 2 6 1 K

Tab 4 Theresults of direct sowing of strong bud ( April ’2 to June 1, 1997, Bay Wulihu of Taihu Lake)

Trapa maximowiczi  Hydrilla verticillata Potamogeton malaianus Vallisneria spiralis

Items Day
IE OE IE OE IE OE IE OE
Surviva ratio ( %) 60 80.0 5.0 20.0 0.0 30.0 0.0 10.0 0.0
Height (cm) 0 1.5 2.5 5.0 4.5 3.0 2.5 4.0 4.0
60 240.0 220.0 130.0 0.0 180.0 0.0 110.0 0.0
Totd biomass 60 6.4 4.2 0.4 0.0 1.1 0.0 0.1 0.0
(kg/ 80 robust seediing)
DIE: Indde of enclosure; OE: Outdgde of enclosure
2.4
; , 1995 1997
) - , 15
, 15 ( 95 , :
, 1996 1997
a ' (TN) (TP)
(NHs-N) a 1.662 mg/L , 0.074 mg/L ,0.388 mg/L  33.92 mg/ m®,

74.9% 50.9% 89.9% 47.8%

(1) :

(2) : - :
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(3) 15 :

5 - 15 (1995 1998,
Tab 5 The main characterigtics of 15 hydrophytes communities of aquatic higher plantsin physical-eco ogical engineering ( 1995
1998, Bay Wulihu of Taihu Lake)

1 v

Name of communities Growth period Co(voe/;;a\ge (Big/m:;? ;Ceoggspanyl ng Trar}scar?];ency
Ec 05 11(1996 1997) 95 10.50 200
Ap 1996-11 1997-12 75 95 13.20 Ms, Hv, Cd, En 210
Hd 05 11(1997) 95 8.37 150
Tm 1995-04 1997-12 85 100 10.20 Tb, Cd, En 140 230
Tb 1996-05 1997-12 95 12.66 Tm,Ms,Cd,En 130 210
Np 1996-11 1998-02 65 80 1.20 Ms,Hv ,En 140
En 09 06(1995 1997) 85 7.82 Ms,Hv ,Cd 130 160
Pc 10- 06(1995 1997) 60 5.24 Tm,Cd, En 130
Hv 1996-11 1997-12 50 4.82 Hd ,Ni ,Cd 130 210
Ms 1996-11 1997-07 55 5.10 Tm,Cd 130 160
Cd 199512 1997-12 45 3.96 Hv, Ed 60
- Tm-En 199511 1996-11 90 17.44 Cd, Hv, Pc 140 210
- TmMs 1996-11 1997-07 95 9.74 Hd, Cd, En 140 200
- Np-En 1996-11 1997-12 100 5.56 140 165
- - TmrEn-Pc 199511 1996-08 75 12.50 140 200
Y Ec: Eichhorniacrassipes; Ap: Alternanthera philoxeroides; Hd: Hydrocharis dubia; Tm:
Trapa maximowiczii ; Th: Trapa bicornis; Np: Nymphoi des peltata; En: Elodea nuttallii ; Pc:
Potamogeton crispus; Hv: Hydrilla verticillata; Ms: Myriophyllum spicatum; Cd:
Ceratophyllum demersum; Ni : Nymphoi des indica
1 . ,1988,8(1) :1 9.
2 1951 . ,1962,(1) :63 113.
3 ,1965.
4 - . ,1993 ,5(2) :171 180.
5 ,1986.
84 87.
6 ,
, 6 . : ,1989. 84 91.
( : )
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