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Study on stem radial growth of Castanopsis hystrix in Guangxi
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Abstract: [Objective] To evaluate the diurnal and seasonal variation characteristics of the stem radial growth
of Castanopsis hystrix, explore the influencing factors of the radial growth and their action mechanisms, enrich

the observational data on the stem radial growth dynamics in the south subtropical region of China, and improve
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the predictability of the stem radial growth of C. hystrix under global climate changes. [Method] The stem
radial growth variation of C. hystrix in different differentiation classes were studied using dendrometers, and the
meteorological environmental factors were measured simultaneously. The relationships between stem radial
growth and meteorological environmental factors were analyzed. [Result] The monthly mean diurnal variation
cycles of the stem radial growth over a full year were all summer patterns, and the stem radial variation peak,
valley and amplitude of dominant tree were significantly greater than those of intermediate tree and suppressed
tree. The stem radial culmulative growth of C. hystrix showed an S-shaped curve. The stem radial culmulative
growth of the dominant tree (7 138 pm) was the largest, followed by intermediate tree (2 466 um), and the
smallest was that of the suppressed tree (267 pm). The maximum stem radial growth rate and occurrence time
were significantly different among different trees. The maximum stem radial growth rates of dominant tree,
intermediate tree and suppressed tree were 46.14, 12.21, 1.70 um-d ' respectively, appearing on the 146th, 163th
and 190th days in a year, respectively. The main growth period of the dominant tree was the 59th to the 331th
day in a year, while that of the intermediate tree was the 73th to the 317th day. The suppressed tree did not have
main growth period. The results of Pearson correlation coefficient, principle component analysis and partial
correlation analysis indicated that the meteorological environmental factors affecting the stem radial growth of
dominant tree over the main growing period mainly included daily average relative air humidity (RH), daily
precipitation (P) and 20 cm-depth daily average soil moisture content (¢g,), while the meteorological
environmental factors affecting the stem radial growth of intermediate tree mainly included daily relative air
humidity , daily precipitation , 20 cm-depth daily soil moisture content , and daily average radiation(SR). The
models of daily stem radial increment (SRI) for dominant tree and intermediate tree were expressed as:
SRI = 0.955RH + 1.909P —418.406¢,, (R* = 0.525); SRI = —0.002SR + 1.101RH + 1.139P — 579.751 9, (R* =
0.342), respectively. [ Conclusion] The monthly mean diurnal variation cycles of the stem radial growth of
dominant tree, intermediate tree and suppressed tree are the same. The stem radial culmulative growth, the
maximum stem radial growth rate and occurrence time, and the responses to the meteorological environmental

factors are significantly different among different sample trees.

Key words: Castanopsis hystrix; meteorological environmental factor; stem radial growth; differentiation of stand

individuals; correlation analysis; dominant tree; intermediate tree
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Fig. 1 Monthly mean diurnal changes of stem radial growth of Castanopsis hystrix
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Fig.2 Curve fittings of cumulative variation in stem radial growth and radial growth rate for Castanopsis hystrix
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Table 2 Correlation analyses of stem radial growth and environmental factors for Castanopsis hystrix

Pearsonf % 24K TiAH IR R 2
78 v Pearson correlation coefficient Partial correlation coefficient
Environmental factor LRV N — AR AR — AR
Dominant tree Intermediate tree Dominant tree Intermediate tree
Vw —0.094 —0.032 0.026 0.066
O nax —0.034 —0.231** 0.093 —0.147*
Ormin 0.013 —0.194** -0.010 —-0.076
O ean -0.019 —0.222%* —0.026 0.026
Os0 0.129%%* —0.090 0.038 0.028
Osa0 0.146%* —0.064 —0.066 0.005
RH 0.287%* 0.275%* 0.201%** 0.227%*
SR —0.266** —0.255%* —0.083 —0.184**
P 0.431%* 0.316%* 0.337%* 0.197**
?s20 —0.178%%* —0.194** —0.156* —0.217**
Ps40 —0.084 —0.195** 0.072 —0.015
VPD —0.235%* —0.277** 0.106 0.165*
P, 0.265%* 0.191%* —0.024 —0.042

Dy 1 B 3R, Opaxs Omean P Omin 2 F1 A B R 3 20R , B 3 2R A B RAKEIR, Op0 A7 0402 F) AR E204240 cm 3569 B 3
B, RHA B #4835 2 SR, SRA B ¥ 584, PA B A E, po0fepuen A1 AR E 204240 cm L3 69 B 394K 5, VPDA B 3
tagr KRR £, PR B3 RAKE KB KRFe— R0 B BB 5] 427242244, “*7 Fa “#%7 53 K 7 £0.05420.01KF £
3248 % (Pearson %)

1)vyy is the daily average wind speed; 0.1, Omean a0d Gy, are the daily maximum temperature, daily average temperature and daily
minimum temperature, respectively; 6, and 0, are the daily average soil temperatures at the depth of 20 and 40 cm, respectively;
RH is the daily average relative air humidity; SR is the daily average radiation; P is the daily rainfall; ¢, and ¢4, are the daily
average soil water contents at the depths of 20 and 40 cm; VPD is the daily average saturated water vapor pressure deficit; P, is the
daily average atmospheric water potential. The freedom degrees of dominant tree and intermediate tree are 272 and 244,

@

respectively. and “**” indicate significant correlations at 0.05 and 0.01 levels, respectively (Pearson method)
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Table 3 Load eigenvalue and contribution rate for environmental factor during the major growth period of Castanopsis

hystrix
PEFAA T BT BT — PR T By B
TR T Principle component load of Principle component load of
Environmental factor dominant tree intermediate tree
1 2 3 1 2 3
Vi 0.132 —0.329 —0.113 0.195 —0.286 —0.048
Ormax 0.934 —0.052 —0.106 0.932 0.061 —0.119
Ormin 0.927 0.248 —0.009 0.895 0.341 0.008
Ormean 0.974 0.076 —0.063 0.961 0.170 —0.060
Os0 0.931 0.247 —0.078 0.893 0.353 -0.117
BOsa0 0.874 0.307 —0.009 0.828 0.412 —0.050
RH —0.182 0.952 —0.113 —0.368 0.898 —0.107
SR 0.552 —-0.529 0.285 0.584 —0.459 0.297
P —0.047 0.267 —0.464 —0.120 0.245 —0.475
520 —0.058 0.343 0.851 —0.096 0.356 0.853
D40 0.128 0.310 0.844 0.106 0.340 0.834
VPD 0.509 —0.818 0.061 0.624 —0.739 0.057
P, 0.176 0.943 —0.144 —0.039 0.960 —0.140
RFE{H Eigenvalue 4.978 3.362 1.805 5.018 3313 1.807
BTk #/% Contribution rate 38.293 25.861 13.881 38.601 25.486 13.904
R PATTHRA/% Cumulative contribution rate 38.293 64.155 78.045 38.601 64.087 77.991

vy 4 B3 RGE, O Omean T2 Omin 2~ 4 B 5 408 B 3 A8 H B FAKEIR, OpgHo 0,402 3 A R E204940 e 2309 H 3
BJZ,RHA B HAaxt 2 AR &, SRA B H 5845, PA B IERE, po0fopues 51 AR E204240 cm 3K 69 B 347K & VPDA A ¥
o KA R £, Py B ¥ REKRS RBPARFe— Ry B i E 55 H 27242244

1)vyy is the daily average wind speed, 0.5, Omean a0d O are the daily maximum temperature, daily average temperature and daily

minimum temperature, respectively. 6, and 0, are the daily average soil temperatures at the depths of 20 and 40 cm, respectively.

RH is the daily average relative air humidity, SR is the daily average radiation, P is the daily rainfall, ¢y, and ¢, are the daily

average soil water contents at the depths of 20 and 40 cm, VPD is the daily average saturated water vapor pressure deficit, P, is the

daily average atmospheric water potential. The freedom degrees of dominant tree and intermediate tree are 272 and 244, respectively
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