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Diurnal Photosynthetic Characteristics of Lindera aggregata

and Its Correlation with Environmental Factors
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(1. College of Life Science, Hangzhou Normal University , Hangzhou, Zhejiang 310018, China;
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Abstract ;: The diurnal variation of photosynthesis of Lindera aggregata was studied by the LCA-4 Portable
Photosynthesis System under natural conditions on clear days of mid-August. The results were as follows.
The curve of net photosynthetic rate (P,) in the leaves of L. aggregate under full light was bi-peak type
with an obvious midday depression phenomenon at noon. The diurnal variation of internal CO, concentra-
tion (C;) was opposite to P,. The increase of C; at midday indicated that the midday depression of the pho-
tosynthetic efficiency was mainly influenced by the non-stomatal factors. The diurnal variation of the dark
respiration rate (R) was single-peak type and was the highest at midday. The optimization equation for the
diurnal variation of P, was calculated by stepwise multiple-regression method (Y=118.098 4 + 0.012 2X,
— 0.767 0X,— 3.231 3X,, R=0.987 3, F= 38.488 7, P= 0.006 8, S=0.689 7). The partial correla-
tion and path analysis showed that the diurnal variation of P, had significant correlationship with air tem-
perature (T,), photosynthetic effective radiation (PAR) and air relative humidity (RH), respectively.
This indicated that PAR, RH and T, might play important role in the P, and ranked as T,>>PAR> RH.
Key words: Lindera aggregata ; net photosynthetic rate; ecological factor; stepwise multiple-regression;
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Fig. 1 The diurnal variations of environment factors of PAR, C,, RH and T,
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Fig. 2 The diurnal variations of P,, R, C; and r in the leaf of L. aggregate
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Table 1 Correlation matrix of the net photosynthesis rate and the environment factors
LIP3 Xi X> X X G s R P,
X1 1. 000 —0. 806" —0.582 0.890* * —0.503 —0.749~ 0.984** 0.724*
X, — 1. 000 0.658 —0.795* 0.510 0.410 —0. 818" —0.607
X — — 1. 000 —0. 848" * 0. 064 0. 145 —0. 586 —0.423
X 1. 000 —0.167 —0.426 0.863"* 0. 505
G — — — — 1. 000 0.785" —0.5687 —0.885"
. - - - — — 1000  —o0.792" —0.883" *
R 1. 000 0.792*
P, — - - — — — — 1. 000

*
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Table 2 The observed value and the fitted value
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1(06:00)  —0.11  0.11 —0.22 392 370 23 47.92  46.14 1.78 0.57 0.66 —0.09
2(08:00) 7.51 6.68 0.84 187 177 10 17.30  21.18 —3.87 1.79 1.64 0.14
3(10:00) 5.30  5.87  —0.57 203 227 —23 27.77  26.37 1.39 2.10 2.13 —0.03
4(12,00) 471 4,42 0.28 355 343 12 33.32  35.21 —1.89 2.27 2.21 0.06
5(14:00) 8.36  8.83  —0.48 168 160 8 25.20  22.93 2.27 1.83 1.93 —0.10
6(16:00) 1.08  3.89 0.19 3028 306 —4 43.75  41.63 2.12 1.41 1.48  —0.07
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Table 4 Path coefficient analysis with photosynthesis parameters and environment factors
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