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(PAR: 400 —700nm) Chl. a ,
Li 1000 (L 22
Cor) LEFI90SA  LE1925A 12 25cm,
10OUE /m™s 0. 08g, 50am ,
0.13g DW/ |
495 110 27. SUE/ m’* s 0.2¢ DW/ ,
( - ;
- ) 2 2
NH#N [ ( NH4)2904] PO+ P (KH2POs), 44% —T10% 15% —43% ( 1)
NH+ N 0.60 0.30 0.05 mg/ L, s
PO+ P 0.30 0.15 0.01 mg/L, :
(p< 0.05),
NH+N NO-N POxP 74%
Chl. a )
213%
80°C C 1 D
(p< 0.05),
Budh+ 339
1.2
[ 10] Z
1.2 SPSS SPSS 120 =
GIM  Oneway ANOVA k=
2 )
hLIN hLmN hLhN mLIN mLmN mLhN ILIN ILmN [LhN
2.1 (Ol a RbFZH  Treatmeat
NH+ N |
1262 545 8 61mg/ L; NOs=N Fig 1 The effect of light and nutrition on the biomass of V. naans
:0.38 0.24 0.21mg/ L; POsP :0.00 h ml= , , ;L N= ;
0.05 0. 24mg/ L, ( 1) h, m, = high, medim, low; L, N=light, mtrition; the same & follbws
1
Tab 1 The concentratiors of nittogen and phosphorus mtrients (mg/L) i the pore water
(Treatment) NH; N NO, N PO, P
hLIN 2.48%0.17 005 0.00%0. 00
hLmN 5.36£0.13 0.20%0 03 0.06%0. 03
hLhN 9.00%1.56 0. 160 06 0.2430.
mLIN 2.46%0.15 0. 030 01 0.0020. 00
mLmN 5.77%£0.33 0. 200 01 0.0610. 2
mLhN 8.50%£0.25 0.23%0 01 0.25%0. 8
1LIN 2.92£0.25 0.4%0 03 0.01%0. 00
ILmN 5.20%0.04 0.2+0 ® 0.0520. 01
ILhN 8.3210. 11 0.24+0 @ 0.2310. 2
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(p< 0.001): 60%
20cm, 50% 40% (2 2
43% ;
2

Tab.2  Anmalysis of variance of V. natans growth and tssue total nitogen, total phosphorus, ammonium, free amino acid, soluble sugar and starch responses

with measurements

( Variables)
(Source of
variation) (LR) (NL) (LL) ( Biomass) (TN) (TP) (NH#N) (Starch)
(FAA) (SS)
Light 0 000 0 000 0. 000 0. 000 0. 000 0 000 0. 000 0.000 0. 000 0.000
0 000 0 161 0. 047 0.318 0.870 0 000 0. 000 0.000 0. 102 0.000
Nut rition

x
LxN 0 000 0 003 0. 000 0. 050 0.004 0 198 0. 024 0.000 0.931 0.026

x

: (p< 0. 05)
Note: Bold indicates significant effect (p< O 05); LR, length of roots; NL, number of leaves; LL, length of leaves; TN, total nitrogen; TP, total phos-

phorus; FAA, free amino acid; SS, soluble sugar

(p< 0.001), (p< Q00]), ,
66. 4%
60.9%(  2) (p> (p< 0.001),
0.1), 15%; (p> 005);
(p< 0.01)( 2 (p< 0.001),
6% (p< 0.5); 5%( 2 2) 10%
(p>0.5), ) &4.3cm
(p< 0.01), 2.3
51% (2
(p< 0.001)
§ "% Number of leaves 144 Lenghth of roots (p < 0.001) )
B MK Length of leaves s 3.0%
" g 1207 3. 6%,
22510 10% 6%( 2 3)
558 ol | (p> 0.5,
EIE W (p< 0.001),
£28 2 21% —58%( 2 3)
% 5 % 0 (p>
GhBE4L Treatment 0.05), ’
(p< 0.001);
Fig. 2 2The dfect of light and nutrition on the number of leaves, >2% —61%,
47% —88%

the length of leaves and the length of roots of V. natans
124% —196%

(p< 0.001), (p< 0.05),
(p< 003, (p>0.05( 2 3
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ON% @ P% (p>0.5),
40 (2 95
;(3) O [k 08K Total soluble sugar  ® {igk} Starch
. o .
S 50 ZZ 607
S -
z i 3) @B 050 F
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Fig 5 The effect of light and nutrition on the concentrations of soluble
sugar and stardh of V. natans
(p< 0.001), ( 3
2),
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g 2 200f ’
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Fig 4 The effect of light and nutrition on the concent rations of
ammoniue N and free amino acid of V. natans ?
,Cronin  Lodge
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RESPONSES OF VAILISNERIA NATANS TO REDUCED LIGHT AVAILABILITY
AND NUTRIENT ENRICHMENT

I Hus Juan', NT Le-Yi'!, CAO Te! and ZHU Long—Xi2
( 1. Donghu Experiment Station ¢ Lake Ecosystems, Institute  Hydrobiology, Chinese Academy o Sciences, Wuhan 430072
214023)

2. Wii Recomaissance Bureau of Hydrol gy and Water Resource, Wuxi
Abstract: The effeds of light and nutrient availability, 3 (light) X 3 (nutrient), on growth and N, P and C concentrations of
Vallisneria natans were investigated in a microcosm experiment. Growth of V. natans decreased with increased light limitation.
Inhibition of increased nutrient loading on the growth of V. natans was observed only in high light treatments, while in medium
light treatments there were no significant effects of nutrient enrichment on growth, and the growth of V. natans increased with
nutrient enrichment in low light treatments. Low light intensity increased the concentrations of tissue total nitrogen, total phos-
phorus, ammonia-N and free amino acid-N but lowered tissue soluble sugar and starch concentration. The concentrations of total
phosphorus, ammoniaN, free amino acid-N and starch increased with nutrient enrichment. The results indicated that both low
light availabiliy and high nutrient availability influenced the growth of V. natans significantly, and that there were interactions
between them, showing effects of nutrient enrichment depend on the light availability. Growth inhibition i nutrient enrichments
was mainly caused by decreased biomass, but not anmonia toxicity or carbohydrates deficiency. Since the growth of V. natans
was severely mhibited by light insufficient in medium and low light treatments, there was no more suppression of nutrient enrich-
ment on growth.

Key words: Low-light stress; Nutrient; Vallisneria natans; Ammonia-N



