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Response of Radial Growth of Pinus kwangtungensis at Different
Elevations to Climate Factors in Mangsha
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Abstract: Under the background of global warming, to achieve a better understanding about tree growth-climate
association in subtropical China, tree-ring width chronologies of Pinus kwangtungensis at different elevations
were established based on the standard method of dendrochronology. The relationship between radial growth and
climatic factors was studied by response analysis and single-year analysis. The results showed that radial growth
of P. kwangtungensis at the altitude of 1 400 m was negatively related to the averaged and maximum temperature
in June of the current year, and positively related to precipitation in April of current year. The radial growth at the
altitude of 1 200 m was significantly positively correlated with the temperature in March, the average temperature
and the lowest temperature in October of last year and current year, negatively correlated with the lowest
temperature in July of current year, and significantly positively correlated with the precipitation in November of
last year. The redial growth at the altitude of 1 000 m was significantly negatively correlated with the average and
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maximum temperature in June of current year, the average temperature in January and the lowest temperature in
October of last year. Additionally, the precipitation in March, October of last year and current year was positively
correlated with radial growth. Temperature and precipitation together affect the growth of P. kwangtungensis in
Mangshan. Therefore, the temperature and precipitation at the beginning of the growing season as well as the

maximum temperature in summer should be the major climatic factors affecting the radial growth of trees.
Key words: Pinus kwangtungensis; Elevation; Tree ring; Temperature; Precipitation; Mangshan
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Fig. 1 Study area position and plots distribution. A: Meteorological station; e: Plot.
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Table 1 Basic information of plots
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25°20'0"N
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[ 1750~2000
[ 2000~2250 -

25°15'0"N

25°10'0"N

24°55'0"N

113°5'0"E 113°10'0"E

B R (m) 25 (E) i (N) B TR FEIRE (m) FEfafE (cm)
Plot Elevation Longitude Latitude Cores/Tree Mean height Mean DBH
MSA 1400 112°56'43" 24°5723" 31/18 15.7 331
MSB 1200 112°5526" 24°57'12" 20/16 15.6 387
MsC 1000 112°56'53" 24°58'15" 23/17 18.7 372
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Fig. 2 Annual distribution of mean temperature (T), maximum temperature
(Tmax), minimum temperature (Tmin) and precipitation (PCP) from 1960 -

2019 in Yizhang
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Table 2 Statistical characteristic of standard chronologies

MSA MSB MSC
JF%14HZ Chronology length 19502020 1882-2020 1922-2020
418 Mean index 0.968 0.972 0.975
Fr#EZ Standard deviation 0.172 0.261 0.297
SIS Mean sensitivity 0.165 0.176 0.222
AFEX[E Common intervals 1990-2019 1990-2019 1990-2019
—Wr FIAH5S R 5L First-order autocorrelation 0.532 0.602 0.761
FEAIA]AH S 22 %% Correlation coefficient for all series 0.258 0.212 0.224
4 [a] FH 5% 2% Correlation coefficient among trees 0.257 0.213 0.224
W AHIE %L Correlation coefficient within trees 0.501 0.432 0.485
{ZMELt Signal-to-noise ratio 9.752 4.840 5.198
FEA B AR F M Expressed population signal 0.907 0.859 0.887
20
MSA TR AR R At - 130
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- 20
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E 20
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= 157 5
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MSC 430
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120
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05 10
0 : ‘ — ‘ ‘ - - - 0
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F Year
&l 3 RNk T A bR dE AR R
Fig. 3 Standard chronologies of Pinus kwangtungensis at different elevations
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Correlation coefficient

P7 P8 PO PIOPITPI2Z 1T 2 3 4 5 6 7 8 9 10 11 12

A1 Month
Bl 4 DR R LR HEE R S ] AURE TR R R E. = P<0.05. P7~P12: E—4/7-12 . FEIF.
Fig. 4 Correlation coefficients between monthly climate factors and chronologies of Pinus kwangtungensis at different elevations. *: P<0.05; P7-P12: July to

December of last year. The same is following Figures.
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Fig. 5 Analysis of departure mean temperature and precipitation in climatic extreme year at an elevation of 1 400 m
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Fig. 6 Analysis of departure of mean temperature and precipitation in climatic extreme year at an elevation of 1 200 m
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Fig. 7 Analysis of departure mean temperature and precipitation in climatic extreme year at an elevation of 1 000 m
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