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Tab. 1 The strategy of phosphorus and CO, treatments
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Treatment TP (mg/L) €O, (wmol/mol)
WA RIS
PLCL 0.05 Existing atmospheric
PLCH 0.05 1000
A RRIRE
PHCL 0.5 Existing atmospheric
PHCH 0.5 1000
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Fig. 1 The quality of cultivate water bodies under different treatments
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Fig. 2 The OJIP curve of V. natans leaves under different
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Fig. 3 The effect on Vj, M, v, ¢, and Wy in the leaves of V. natans with different treatments
i A ) = B 1) A 38 ) OFG I 35 1 2% 57 (Tukeey test, P>0.05), AN [E] 7 B] () Ab 3R] 15 35 M 2% 57 (Tukey test, P<0.05); T~ [H]

Same letters indicate insignificant differences among treatments (Tukey test, P>0.05), and different letters indicate significant differences

(Tukey test, P<0.05); the same applies below
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Tab.2 Double factor variance analysis of chlorophyll fluorescence parameters

Z 4 Parameter P CO, P+CO, Z4j(Parameter P CO, P+CO,

Vi 0.027 0.003 0.001 ABS/CS, 0.017 0.015 0.058

M, 0.040 0.058 0.021 DI/CS, 0.005 0.001 0.180

78 0.118 0.018 0.006 TR,/ CS, 0.001 0.481 0.000

PEo 0.602 0.002 0.360 ET/CS, 0.538 0.991 0.082

Wy 0.252 0.359 0.488 RC/CS 0.003 0.531 0.002
ABS/RC 0.393 0.006 0.144 F/Fy 0.768 0.000 0.815
DI JRC 0.522 0.002 0.829 Plyps 0.803 0.001 0.686
TR/RC 0.252 0.358 0.488 Py 0.690 0.000 0.691
ET/RC 0.331 0.029 0.202 Pgr 0.047 0.005 0.002
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(P<0.05); LT3 1 BE(Pep) W AECCAL FE 461 N
R (P<0.05), FHABALFRA A Z=E AN . 256 WA %=
J7 2243 B AT R A B (R O} 385 B i Rl &1 R
RB. BRI BOR . T RE AL 8 T
RESA B 2 AR HEAE R, i R B AR N/ F
Plops 1P TR ZEAEH, HE5CO, L 22 B AR
FH, A5 v R (P ] 2 4 v B AR I
HE(3R 2).

3 it

S0 2 W K AR Bl I P 38 I /R — e R ek
TR AR, AR RS IR AR
W [F B RS PO AR K, SR KB B IR T
BB S IR EL S TR IV R, RN B SE G A A7 A (AR
PR, X AR AR PR AE AR . T COL K 1
FrE A S HUKIAHCOL, FICOT W E T, s
F 6 RGPS 11 FPIRAS, BRI H s 5o i e &
CEVAR
3.1 HFCOREXNEEMHFPSIZ. #AMAY
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Tab. 3 The specific activity of V. natans under different treatments

Z ¥ Parameter PLCL PLCH PHCL PHCH
ABSIRC 436+0.37" 3.48+0.26" 3.94+0.13" 3.60+0.04°
DIJRC 1.5240.05" 0.98+0.11° 1.63+0.29" 1.03+0.20"
TR,/RC 2.53+0.12"° 2.46+0.10" 2.45+0.05" 2.44+0.08"
ET,/RC 0.62+0.10" 0.79+0.04° 0.72+0.01° 0.770.01°
ABSICS, 269+35.68" 249.5+16.52" 393.67425.74° 267.5+74.59"
DI/CS, 102.56+3.39" 64.24+4 .37 155.66+22.52" 88.48+24.03"
TR,/CS, 121.86+3.32" 176.67+3.92° 238.01+18.79° 167.12+36.56"
ET,/CS, 44.9742.23" 57.53+2.87" 59.65+17.34° 49.04+6.71°
RCICS 54.01+9.24" 72.85+1.61° 96.24+8.19° 72.94+15.58"

VE: FRVEAE F BRI AL 8] TC 2 M 72 R (Tukey test, P>0.05), 7 [7] 57 B} (40 31 8] A 2 2 M 72 5 (Tukey test, P<0.05)
Note: Same letters indicate insignificant differences among treatments (Tukey test, P>0.05), and different letters indicate significant

differences (Tukey test, P<0.05)
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Fig. 4 The effect on F\/F,,, Plsgs, Ptr and Pgy in the leaves of V. natans with different treatments
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EFFECTS OF PHOSPHORUS AND CO, ON PHOTOSYNTHESIS
PHYSIOLOGICAL OF VALLISNERIA NATANS

HAN Yan-Qing"’, LIU Xin', HU Wei-Ping', ZHANG Ping-Jiu* and DENG Jian-Cai'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese
Academy of Sciences, Nanjing 210008, China; 2. The College of Territorial Resources and Tourism,
Anhui Normal University, Wuhu 241003, China)

Abstract: In order to evaluate the impact of changes in atmospheric and water environment on aquatic plants, we study
the photosynthesis physiological of V. natans under different phosphorus and CO,. The results showed that the fluores-
cence Viv M, of V. natans reduced when the concentration of phosphorus in the water was at a high level, but the
ABS/CS,, DI,/CS,, TR,/CS,, RC/CS and Pgr increased at the same time; high concentration of CO, significantly re-
duced Vj, ABS/RC, DI,/RC, ABS/CS, and DIo/CS, of V. natans, but improved the level of y,, ¢pg,, ET/RC, Plags,
F/Fy, Prg and Pgr. There was a significant impact of phosphorus and CO, on V;, M,, y,, TR,/CS, and RC/CS of V.
natans. The change of phosphorus and CO, concentration could significantly affect the photosynthetic physiological of
V. natans; high concentration of CO, can improve the performance of photosynthesis of V. natans leaves by promoting
photochemical propertieselectron, transfer process and optimizing the distribution of energy among PS Il ; while high
concentration of phosphorus have significant promotion on the donor and acceptor of PS1I, and it also improved the
electron transfer properties of V. natans. Moreover, there was an interaction of phosphorus and CO, on photosynthetic
physiological of V. natans.

Key words: Vallisneria natans; Phosphorus; CO,; Photosynthesis physiological



