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Radial growth of Pinus yunnanensis at different elevations and their responses to

climatic factors in the Yulong Snow Mountain Northwest Yunnan China
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Abstract: Pinus yunnanensis is an important commercial timber tree species in southwestern China. Investigation on the
radial growth of P. yunnanensis at different elevations and their responses to climatic factors is essential for understanding
climatic sensitivity and adaptation of this economical important species under global climate change. We collected tree

increment cores of P. yunnanensis {from two elevational sites in the Yulong Snow Mountain northwest Yunnan Province
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China. Two ring-width standard dendrochronologies were developed using traditional dendrochronological techniques and
their growth-climate correlations were analyzed. The results showed that 1) P. yunnanensis at lower elevation site grew faster
than those at higher elevation site. 2) Radial growth of P. yunnanensis correlated positively with precipitation relative
humidity and the Palmer Drought Severity Index ( PDSI)  but correlated negatively with air temperatures during the early
growing season from May to June. 3) The sensitivity of radial growth of P. yunnanensis to moisture availability differed
between different elevations with higher positive correlations between tree—ring chronology and precipitation relative
humidity and PDSI at lower elevation than that of higher elevation. These results demonstrated that radial growth of P.
yunnanensis in the Yulong Snow Mountain was mainly limited by moisture availability during the late spring and early
summer season. Regional warming and drying climate may have negative effects on tree growth of P. yunnanensis especially
at low elevations. Our results provide important implications for understanding potential distribution shifts of P. yunnanensis

under future climate changes as well as sustainable management of pine plantations in southwest China.
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Table 1 Sampling locations and statistics of tree-ring width standard chronologies of Pinus yunanensis in the Yulong Snow Mountain northwest

Yunnan China

Standard chronologies PYLJL PYLJH
Longitude E100.18 E100.17
Latitude N27.00 N27.01
Elevation/m 3225 3443
Slope 5 25
( ) Number of cores ( trees) 41 (22) 39 (22)
Chronology span 1966—2017 1940—2017
Average growth rate ( mm/a) 2.358 1.866
Standard deviation 0.293 0.295
Mean sensitivity 0.269 0.232
Ist Autocorrelation 0.334 0.349
Mean inter-series correlation 0.309 0.208
N Signal-to-noise ratio ( SRN) 13.479 4.048
* Expressed population signal ( EPS) 0.931 0.802
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Fig.3 Tree ring-width standard chronologies and sample depths of P. yunnanensis from low ( PYLJL) and high ( PYLJH) elevations in the

Yulong Snow Mountain northwest Yunnan China
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