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Abstract: In order to explore the response of Pinus tabulaeformis radial growth to climate change at different
growth stages in the warm temperate subhumid zone, this paper conducted in the Lingkong Mountain of Shanxi
Province, established the tree-ring standardized chronology from 1951 to 2018 in the area, and used correlation
analysis to analyze tree-ring growth dynamics and its relationship with climate factors. The results showed that the
tree rings of Pinus tabulaeformis contained rich and sensitive climate information, which was suitable for tree ring
analysis. The response of the radial growth of Pinus tabulaeformis in different forest ages to climate was not same,
and the sensitivity was in the order of over mature forest(0.354), young forest(0.338), middle age forest(0.324), near
mature forest(0.308) and mature forest(0.297). The signal-to-noise ratio and the correlation coefficients of average
phase of all sequences and average index of the over mature forest were larger than those of other age groups,

reaching 23.803, 0.515 and 0.994, respectively. It is indicated that over mature forest was more suitable for studying
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ring climatology. The response function analysis showed that the young and medium forests were all sensitive to the
climate factors of each month, while the near mature, mature and over-mature forests of Pinus tabulaeformis were
more sensitive to precipitation and showed a significant correlation, and the correlation coefficient between radial
growth and precipitation was greater than that between the young forest and the medium forest. The response
function analysis showed that the radial growth of the young-aged forest has a significant negative correlation with
maximum temperature and temperature amplitude in June, a significant positive correlation with minimum
temperature in February and October, a significant positive correlation with precipitation in August, a significant
positive correlation with the radial growth of middle-aged forest and the average lowest temperature in July, and a
significant positive correlation with the temperature amplitude in January. The radial growth of near mature forest
was positively correlated with precipitation in October of last year, but negatively correlated with precipitation in
October of that year, and the correlation coefficient between the radial growth of Pinus tabulaeformis and precipitation
in the later growth stage was greater than that of young-aged forest and middle-aged forest. The radial growth of mature
forest was positively correlated with precipitation in July and August. The radial growth of over mature forest was
positively correlated with precipitation in November of last year, and it had a significant negative correlation with
precipitation in January and May of the same year with the correlation coefficients more than 0.7. The response of the
ring width to climate variables of Pinus tabulaeformis in the Lingkong mountain was affected by age factors.
Temperature and precipitation were the main factors affecting the radial growth of young and middle aged forests,
while precipitation was the main factor restricting the xylem growth of near mature, mature and over mature forests.
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Tablel Chronology statisticsof the ring-width of P. tabulaeformisin the Lingkong Mountain
GEHRHIE 41 LR I #A ) A US|
Statistical characteristics Young-aged Middle-aged Near mature Mature Over mature
SE4Y Year 1951-1971 1972-1981 1982-1991 1992-2011 2012-2018
FYIRURIE Mean sensitivity(MS) 0.338 0.324 0.308 0.297 0.354
FrifE % Standard deviation(SD) 0.231 0.193 0.156 0.212 0.189
{Z M Lt Signal-to-noise ratio 15.264 14.264 15.238 24.564 23.803
P64 Mean index 0.831 0.989 0.996 0.992 0.994
— W F #1552 3K First autocorrelation coefficient 0.524 0.632 0.632 0.734 0.599
BT FF 51T #4485 2 5 Mean correlation among all radii 0.447 0.475 0.349 0.447 0.515
FEA BRI F M Expressed population signal 0.931 0.934 0.938 0.961 0.96
BB —F B4 T 5 7 2 & Variance in first eigenvector(%) 419 424 43 41.1 422
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Fig. 1 Standard chronology of ring width of Pinus tabulaeformisin the Lingkong mountain ( 1951-2018 )
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Fig.3 Corrdation between standar dized chronology of Pinustabulagformisand monthly dimatefactor sin different growth stages (1951-2018)
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Note:L9-L12 represent September to December in last year, T1-T10 represent January to October in this year. “means P<0.05, ~ means

P<0.01.
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