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Light Response Characteristics of Photosynthesis of Ternstroemia gymnanthera

with Waterlogging Stress
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Abstract: Taking 1-year-old seedlings of Ternstroemia gymnanthera as materials that were subject to wa-
terlogging with two levels (the water level was the same as the soil surface,ZH group,and higher than the
soil surface, LH group),the net photosynthetic rates (P,) of the T. gymnanthera seedlings under different
light intensities were measured by portable photosynthesis system 1i-6400. The light response curves were
fitted by three models,such as the rectangular hyperbola,non-rectangular hyperbola and modified rectangu-
lar hyperbolar to examine the light energy utilization ability of T. gymnanthera under different water stres-
ses. The results indicated that with the increase of photosynthetic active radiation (PAR),once the PAR
for the control group reached to about 800 ymol * m * » s ')and the ZH group reached to about 500 pmol
em ’ s ',the variation trends of Pn became gentle. Compared with the control group,the initial quan-
tum efficiency o of both ZH group and LH group decreased, the maximum net photosynthetic rate P .. de-
creased and the dark respiration rate R, increased. The fitting effect of the rectangular hyperbola model for
light response process was better than that of the other two models. The fitted light response curve of the
control group was more accurate than those of ZH and LH groups.
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Fig. 1 Light-response curves of T. gymnanthera seedlings under

different water logging stresses
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Fig. 2 Simulation of light-response curves of T. gymnanthera

by rectangular hyperbola model under water logging stress
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Fig. 3 Simulation of light-response curves of T. gymnanthera

by non-rectangular hyperbola model under water logging stress
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Fig. 4 Simulation of light-response curves of T. gymnanthera

by modified rectangular hyperbola model under water logging stress
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Table 1 Measured values of light-response parameters of T. gymnanthera and the results fitted by three models

B 4k 34 a Pas Ry LCP LSP R?

SZAE CK 0.021 9 8.347 8 0.188 9 8.678 4 1 500. 000 0 —

ZH 0.013 7 3.995 3 0.199 9 9.974 3 1 500. 000 0 —

LH 0.007 4 2.555 8 0.228 6 22.982 8 1 200. 000 0 —
R BT X CK 0.020 4 8.510 3 0.328 2 16.702 1 416.427 0 0.936 1
ZH 0.015 1 3.975 0 0.317 3 22.782 8 262.658 0 0.929 0
LH 0.006 0 2.468 5 0.106 1 18.536 2 412.882 5 0.9319
A A XUt e A A CK 0.019 6 8.430 2 0.220 1 11.530 3 430.021 0 0.978 3
ZH 0.015 4 3.887 2 0.2212 15.194 4 251. 806 4 0.976 3
LH 0.006 0 2.468 4 0.106 1 18.547 9 412.798 5 0.936 1
LA WU 2 48 IE AL A CK 0.019 1 8.260 8 0.200 3 9.754 5 1439.394 0 0.987 1
ZH 0.015 0 3.874 1 0.266 6 9.745 3 1272.727 0 0.982 9
LH 0.006 7 2.545 2 0.191 5 25.096 5 1979.798 0 0.981 3

*2 BEBEYEMHRAGEAAGSSHRBENEGESINENBETRE
Table 2 Relative errors of measured and fitted values of light-response parameters of T. gymnanthera

A 4k 3 a Pitnax Ry LcP LSP THE
UL AR CK 0.066 8 0.019 5 0.737 3 0.924 6 0.722 4 0.494 1
ZH 0.104 7 0.005 1 0.587 1 1.284 2 0.824 9 0.561 2
LH 0.192 1 0.034 2 0.536 0 0.193 5 0.655 9 0.322 3
3 T A Bl L2 A8 R CK 0.104 8 0.009 9 0.165 4 0.328 6 0.713 3 0.264 4
ZH 0.126 8 0.027 1 0.106 6 0.523 4 0.8321 0.323 2
LH 0.1919 0.034 2 0.5357 0.193 0 0.650 5 0.3211
LS XU £ 1 1E AR A CK 0.128 4 0.010 4 0.060 3 0.124 0 0.040 4 0.0727
ZH 0.096 7 0.030 3 0.333 8 0.023 0 0.151 5 0.127 0
LH 0.089 0 0.004 1 0.162 5 0.092 0 0.649 8 0.199 5
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