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Photosynthetic abilities in Cinnamomum camphora with high

temperature stress
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Abstract: Photosynthesis is the most sensitive physiological process for environmental variation. To uncover any
detriment of high temperature from photosynthesis on Cinnamomum camphora, the effects of high temperature
stress on chlorophyll fluorescence transients, gas exchange rate, and water use efficiency in the plants treated
with high temperature at 25 °C  (the control), 35 °C and 45 °C, respectively, were studied, and one-way analy-
ses of variance was performed to analyze the effects of high temperature. Results showed that fluorescence in-
tensity from O to P point in chlorophyll fluorescence transients in C. camphora declined as temperature in-
creased. Fluorescence transient parameters significantly decreased by 21.7% (P<<0.01) in absorption flux per
reaction center, 17.6% (P<<0.01) in trapped energy flux per reaction center, 38.8% (P<<0.01) in electron
transport flux per reaction center, 60.2% (P<<0.01) in performance index based on absorption, and 26.9%
(P<<0.01) in driving force based on absorption at 45 °C. Compared to the control, dissipated energy flux per
reaction center significantly increased by 13.5% (P<<0.05) and 78.4% (P<<0.01), respectively, under high
temperature at 35 and 45 °C. In addition, the photosynthetic rate, stomatal conductance, transpiration rate, and
water use efficiency declined at 35 and 45 °C. The maximum photosynthetic rate significantly reduced by
16.0% (P<<0.05) and 44.6% (P<<0.01), respectively, at 35 and 45 °C. Therefore, high temperature stress re-
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duced C. camphora photosystem Il efficiency by reducing light energy absorption, quantum yield, and electron
transportation as well as by increasing the absorbed light energy dissipated as heat, which resulted in an assim-
ilatory power reduction and photosynthetic rate decline. [Ch, 3 fig. 2 tab. 38 ref.]

Key words: tree physiology; Cinnamomum camphora; high temperature; photosynthetic ability; chlorophyll flu-

orescence lransient; light response
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Figure 1  Effects of high temperature on chlorophyll
fluorescence transients in Cinnamomum

camphora
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Table 1  Effects of high temperature stress on chlorophyll fluorescence transient parameters in Cinnamomum camphora

ASTRI Ak B B R )2 KU

PR 252 35 45 C

ABS/RC 2.63 £ 0.26 2.50 £ 0.16 2.06 + 0.08%*
TRyRC 2.10 £ 0.16 1.88 + 0.10* 1.73 + 0.06%*
ETyRC 1.21 + 0.09 1.12 + 0.08* 0.74 + 0.10%*
DIyRC 0.37 = 0.08 0.42 + 0.04* 0.66 + 0.09%*
Pl 3.49 + 0.34 3.39 + 0.54 1.39 + 0.47%*
DF ais 0.52 =+ 0.04 0.53 £ 0.07 0.38 £ 0.10%*

YT * FoR XA L, 22 AR P<<0.05 K-F BB o ROR A AL, 225 AE P<<0.01 K-F B35 &8y 4

W bRl 22

R 2 WIRE IR SRS H R0

Table 2 Effects of high temperature stress on light response parameters in Cinnamomum camphora

AN TR) Ak B R 1 2 80E/ (mol - m-s7)

i 25 (Xt ) 35 45C
FeAME S 17.72 + 2.65 21.33 + 3.08%** 46.09 + 4.85%*
S A 1211.02 + 68.44 1 129.72 + 54.81 1 066.6 7 + 69.15%*
B ROG A R 14.18 + 3.92 8.21 + 2.24* 4.59 + 0.63%*

PO, * FR SRPRAIEL, 2575 P<0.05 KF F 2%, ©F F5 5x AT, 2575 P<0.01 KF Fi 2. F i b4
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Figure 2 Effects of high temperature stress on photosynthesis in Cinnamomum camphora
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Figure 3 Effects of high temperature stress on transpiration rate and water use efficiency in Cinnamomum camphora
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