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Effects of Ozone on Photosynthesis of Several Plants

LI Miao-miao

(Key Lahoratory of Forest Ecology and Environment, State Foresiry Administration, Institute of Forest Ecology, Environment and
Protection, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: In order to investigate the effect of ozone on photosynthesis of Machilus pauhoi, Lindera setchuenensis, Phoebe bournei,
Phoebe chekiangensis and Machilus thunbergii, the study was carried out in 12 open-top chambers( OTCs) with different levels of ozone
in Qianyanzhou experimental station, and net photosynthesis rate (P, ) and stomatal conductance( Cond) were detected. The results
indicated that ozone treatments changed the variation trend of photosynthesis of all tested plants, but ozone exposure did not always play
an inhibitory role on them. In fact, photosynthesis changed with ozone concentration, experimental period, season and specific species.
Exposed to ozone could even promote P to a peak in a short term, and the indicator of plants treated with ozone was higher than that of
the control at this point. Low and medium concentrations of ozone treatment enhanced P, of Phoebe bournei and Machilus thunbergii.
The peak of treatment group also came earlier because of ozone. Furthermore, the positive correlation between P, and Cond did not
existed under the condition of ozone. Machilus thunbergii had the strongest resistance to ozone, followed by Phoebe bournei, by
comparison, Phoebe chekiangensis, Machilus pauhoi and Lindera seichuenensis were more sensitive.
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AR P, IEEHERTRIR. HAh, 44 P, /b
(BB PRAE S A R (11 A 40) T RE A Y
I Ah AR X FRAE a5 (&1 1) I8 AT g5 > b iy
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F2 AEARELAEIIEY P, Cond, T, IEEMLENZI

Table 2  Effects of ozone on the peak and terminal value of P, Cond and T,

i H P, U P, 2SN Cond UE(H Cond &8 T, IEAE T, 23

] AE A X R 2l 4.64 +0.55a 3.36 0. 13a 0. 046 =0. 004a 0.037 £0. 004a 1.28 £0. 09a 0. 80 0. 06a
AR AL FRZH 1 5.49 £0.73a 3.09 £0.32a 0.069 £0.0109b* 0.061 +0.005b**  1.73 +0.21b " 1.14 +0. 08b
e AL B2 2 7.51+1.21a 4.09+0.27b*  0.064 £0.008b  0.042 +0.009ab 1.53 0. 19ab 0.94 +0. 12ab
e AL FEA 3 5.77 0. 56a 3.47 £0.25ab  0.079 £0.007b** 0.065 £0. 005 b 1.96 £0. 14b ™ 1.19 0. 09b * *
Fiif %o HE 20 5.81 +0.59a 4.09 +0. 40a 0.037 £0.004a  0.037 +0.004a 0.91 0. 12a 0.80 +0.07a
P Ak FEZH 1 6.02 0. 62a 2.56 £0.46ab  0.045 £0.003a  0.045 £0.003a 0.84 0. 11a 0.89 0. 05a
iR Ak B2 2 7.85 +1. 06a 3.91 0. 43a 0.043 £0.004a  0.043 +0.004a 0.92 0. 12a 0. 81 +0. 06a
Wik Ab BEZH 3 5.37 0. 63a 1.56 +0. 46b * 0.04 £0.0002a  0.04 £0.0002a  0.86 =0. 08a 0.99 £0. 05a
[o8) Ak %o R 4 5.64 +0.95a 3.16 0. 21a 0.042 £0.002a  0.026 +0.002a 0. 66 0. 06a 0.59 +0. 05a
[iE) fifj b FHEZH 1 6.62 £0.43a 2.88 +0.52a 0.023 £0.002b *™* 0.048 +0.004b**  1.23 +0. 15b ™ 0.93 +0. 08b **
[oE] frii Ak B 2 7.02 +0. 49a 3.14 £0. 83a 0.022 £0.003b**  0.034 +0. 004a 0.81 +0. 08a 0.59 +0. 09ab
i) fiti Ak LA 3 6.25 +0.47a 2.62 %0.30a 0.013 £0. 003¢ ™™ 0.042 +0.003b**  0.84 +0. 11ab 0.77 £0.05b "
H B Xt gl 4.38 +0.28a 2.61 0. 12a 0.044 £0.002a  0.055 +0. 004a 1.26 0. 11a 1. 18 +0.08a
HEMAAIEA 1 4.73 +0. 61ab 1.26 £0.34b™  0.012 +0.001b** 0.042 £0. 002b * 1.04 0. 11a 0.85 +0. 04b ™
HEMAL L 2 5.21£0.72ab  —0.29 £0.15¢**  0.019 0. 002b*** 0.036 £0.004b*  0.65+0.07b* **  0.70 0. 08b **
HE AR 3 6.17 £0. 44b " 0.38 0. 19be ™ 0.028 £0. 004b** 0. 044 0. 003b 1.01 +0. 06a 1.00 0. 05a
21 fpg X HE 20 5.77 £0.53a 4.60 +0. 83a 0. 047 +0. 006a 0.041 +0. 006a 1.17 £0.07a 0.86 +0. 12a
ZIRGAbFEA 1 7.69 +0.36b 4.40 +0. 62a 0.026 £0.001b**  0.048 +0.003a 1.49 +0. 12b " 0.95 +0. 04a
LI RgALBEH 2 8.94 £0.56b " 5.24 +0.77a 0.026 £0.003b*  0.046 +0. 008a 1.56 +0.27ab 0.87 0. 14a
ZIfAb B4 3 9.34+0.71b " 3.90 +0. 62a 0.030 £0.002b*  0.036 £0. 005a 1.06 +0. 09a 0.77 0. 14a

1) # % % F/R P<0.001, * * 3K/x P<0.01, * R/~ P<0.05

2.2 HLFEREH LA G T

ACond FrR4 R AP SX AL FEZ
7% ,ACond >0 /R R AP AL T BE(E KT XF
MREH. W 4 AlF ) BRE BRI 2 Cond 2 fHHL
350 A HORS A 2R B SR O | el SR R Y
. RAAGE A O AR R Y AL BE R, rpa] i B

i AL RN B B B, X FL S R 0GR RN 2Rt
TR ESH(FS, 6,%2), k810 A 10 H,Ab#
1,2, 3505l X BRI AL S BE 8 = T 50% (P <
0.05).39% (P <0.05) . 83% (P <0.001) , {84}
R T 64% (P <0.05) . 13% (P >0.05) |, 76%
(P<0.05). Wil ACond 5 @I 46 72 Ak #a #AH
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Table 3 Correlation coefficient among P, T, and Cond

A i 4 P, T,
X B 0.68*** 0.918***
. RbH 1 0. 135 0.926***

| B

BI4E## Cond b3 2 0.46** 0.935%**
AbER 3 0.215 0.952%**
ol 0.698* * * 0.937***
) QbR 1 0.022 0.843%**

jifif] Cond
i Con b 2 0.47% %" 0.913***
Kb3 3 0.239 0.952***
popll 0.655" " * 0.894***

WS Cond Qb1 0.072 0. 801 .
Kb3 2 0.498* * 0.918***
AbER 3 0.256 0.853***
api 0. 104 0.853*"*
AbER 1 -0.176 0.852%**

= ]

BB Cond LbFT 2 0.333" 0.888% *
Qb33 -0.035 0.908 * * *
X 8 0.729*** 0.937%**

214 Cond A3 1 0.261 . 0.923 .
Qb3 2 0.462*** 0.923***
Kb3 3 -0.07 0.843***

1) Fe Bl R AR LA A 56 22580, Hod + % FOR P <0.001,
# % 28 P <0.01, = R P<0.05

Correlation between P, and Cond of Machilus thunbergii treated with ozone
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