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Effects of Enhanced UV-C Radiation on Photosynthetic Characteristics of Poa pratensis
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Abstract: The physiological characteristics of Poa pratensis were studied under different CO, concentrations and different net photosynthetic
radiation after enhanced UV-C radiation in pot experiments. The net photosynthetic rate obviously decreased under UV-C radiation and the
inhibition increased as the increasing of radiation time. The net photosynthetic rate under the active photosynthetic radiation of 1 600 wmol -
m=2-s~twas lower than that of 800 wmol-m=-s .The increasing of CO, concentration could enhance the net photosynthetic rate after UV-C
radiation. The simulating analysis by logistic equation showed that the maximal net photosynthetic rate decreased with the radiation time of
UV-C when the CO, concentration increased and the maximum of net photosynthetic rate decreased under high active photosynthetic radia—
tion. UV-C radiation led to the decreasing of stomatic conductivity and correlation value was low between CO, concentration and stomatic
conductivity. Evaporation rate had the same tendency with stomatic conductivity.
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Figure 1 Effect of UV-C radiation and CO, concentration on the
net photosynthetic rate of Poa pratensis exposed tol 600 wmol-
m-2.s active photosynthetic radiation
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Figure 2 Effect of UV-C radiation and CO, concentration on the
net photosynthetic rate of Poa pratensis exposed to 800 pwmol-m-2-
s active photosynthetic radiation
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Figure 3 Effect of UV-C radiation and CO, concentration on
stomatic conductivity of Poa pratensis at 1 600 wmol-m=2-s of
active photosynthetic radiation
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Table 1 The simulated maximum values of Pn of Poa pratensis exposed to different CO, concentrations and UV-C radiations

SbEL Logigtic fl& #iZk HLRHR

800 pmol » m? « s? CK Pn=23.841 6/[1+EXP(3.721 3-0.007 627 CO,9)] 0.9393
2h Pn=20.213 O/[1+EXP(3.961 8-0.007 922 CO,9)] 0.9618

4h Pn=15.921 0/[1+EXP(3.921 7-0.007 962 CO,S)] 0.947 4

6h Pn=10.151 9/[1+EXP(4.589 1-0.010 141 CO,9S)] 0.763 1

8h Pn=7.376 7/[1+EXP(5.958 2-0.011 543 CO,9)] 0.6390

10h Pn=5.963 9/[1+EXP(6.599 6-0.009 762 CO,S)] 0.7930

1600 pmol + m? « s* CK Pn=27.895 6/[1+EXP(3.758 7-0.009 057CO,S)] 0.976 0
2h Pn=16.384 1/[1+EXP(4.166 4-0.0079 89 CO,9S)] 0.9172

4h Pn=14.423 6/[1+EXP(4.705 6-0.010 278 CO,9S)] 0.960 0

6h Pn=11.761 9/[1+EXP(4.468 9-0.008 710 CO,9)] 0.749 6

8h Pn=7.164 3/[1+EXP(4.717 8-0.008 378 CO,9)] 0.869 5

10h Pn=6.159 1/[1+EXP(5.696 5-0.0100 56 CO,S)] 0.8202
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Figure 4 Effect of UV-C radiation and CO, concentration on
stomatic conductivity of Poa pratensis at 800 wmol-m-2-s of
active photosynthetic radiation
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Figure 5 Effect of UV-C radiation and CO, concentration on the
evaporation rate of Poa pratensis at 1 600 pmol-m-=2-s7 of active
photosynthetic radiation
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Figure 6 Effect of UV-C radiation and CO, concentration on the
evaporation rate of Poa pratensis at 800 wmol-m-2-s of active
photosynthetic radiation
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Table2 Correlations of evaporation rate with stomatic conductivity (Gs) and net photosynthetic rate(Pn)
of Poa pratensis exposed to UV-C radiation and different active photosynthetic radiations

B R B CK 2h 4h 6h 8h 10h S
9 4 GsTr 0.997 4 0.998 5 0.999 5 0.999 7 0.999 8 0.999 8 0.999 1
800 umol * m“ = s
Pn-Tr 0.606 9 0.8637 0.5823 0.679 2 0.858 7 0.864 3 0.739 2
o 4 GsTr 0.985 0.999 5 0.999 3 0.999 5 0.998 7 0.998 0.996 7
1600 pmol * m*“ = s
Pn-Tr 0.731 0.8202 0.626 7 0.668 7 0.891 4 0.8315 0.7616
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*3 UV-CEEHRAEREXERIEH TEARBULMER CO, IMERHTN
Table 3 CE and compensation point of CO, of Poa pratensis exposed to UV-C radiation and different active photosynthetic radiations

A B EIVEpE HLRHR Bl sow COp ¥ sti/umol + mol™
800 umol + m? « sTOLAHRIEN £ T
CK Pn=-3.156 7+0.032 7Ci 0.9307 0.0327 96.535 2
2h Pn=-3.439 4+0.030 1Ci 0.956 2 0.0301 114.265 8
4n Pn=-3.019 4+0.023 5Ci 0.949 9 0.0235 128.485 1
6h Pn=-2.770 1+0.016 6Ci 0.7398 0.016 6 166.873 5
8h Pn=-3.245 9+0.011 9Ci 05158 0.0119 272.764 7
10 h Pn=-4.359 6+0.011 1Ci 06218 0.0111 392.756 8
1600 pumol = m? « sY 44 F

CK Pn=-1.374 5+0.038 2Ci 0.9405 0.038 2 35.9817
2h Pn=-4.639 7+0.028 7Ci 0.9369 0.0287 161.662 0
4n Pn=-3.162 0+0.022 9Ci 0.9429 0.0229 138.078 6
6h Pn=-3.753 4+0.020 9Ci 0.724 3 0.0209 179.588 5
8h Pn=-3.059 7+0.012 1Ci 0.9255 0.0121 252.867 8
10 h Pn=-3.946 8+0.013 4Ci 0.6439 0.0134 2495373
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