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Tree-ring growth responses of Mongolian oak ( Quercus mongolica) to climate change in
southern Northeast: A case study in Qianshan Mountains. LI Teng'”>, HE Xing-yuan', CHEN
Zhen-ju'>* ('State Key Laboratory of Forest and Soil Ecology , Institute of Applied Ecology, Chinese
Academy of Sciences, Shenyang 110164, China; > University of Chinese Academy of Sciences, Beijing
100049, China; Forestry College, Shenyang Agricultural University, Shemyang 110866, China;
*Research Station of Liaohe-River Plain Forest Ecosystem, Chinese Forest Ecosystem Research Net-
work , Changtu 112500 Liaoning, China). -Chin. J. Appl. Ecol. , 2014, 25(7) . 1841-1848.

Abstract; Mongolian oak is one of the most important broad-leaved tree species in forests, North-
east China. Based on the methodology of dendrochronology, the variations of tree ring radial growth
of Mongolian oak in Qianshan Mountains, south of Northeast China, were analyzed. Combined with
the temperature and precipitation data from meteorological stations since 1951, the relationships be-
tween standardized tree ring width chronology and main climatic factors were analyzed. In this re-
gion, the precipitation between April and July of the current year had an significant relationship
with the tree ring width of Mongolian oak, and was the main factor limiting the radial growth. The
extreme maximum temperature of May was also a key factor influencing the tree ring width, which
had a significant on the tree ring width of Mongolian oak. The precipitation in April had a signifi-
cant and stable relationship with the growth of Mongolian oak since the 1950s. The ‘ divergence
problem’ was found in the study area, which the sensitivity of tree growth to summer temperature
reduced since the 1980s. The tree growth response to temperature showed a seasonal change from

summer to spring.

Key words: Mongolian oak; tree ring; climate change; radial growth; climate response.
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Table 1 Statistics of the three chronologies of Mongolian oak in Qianshan Mountains

SR L7 PRI AR AR H |H4ER
Statistics index STD RES ARS
HrifE 2% Standard deviation 0.233 0.211 0.230
SEIURSE Mean sensitivity 0.216 0.247 0.214
— By A A R KL First order autocorrelation coefficient 0.400 0.002 0.389
{EM LY Signal to noise ratio 12.543 - -
FEA B F M Expressed population signal 0.926 - -
SRR Fr A BEESTE] AL series rhar 0.439 - -
Mean correlation [F] 4% [6] Within-tree rbar 0.748 - -
AIFIA[E] Between-tree rbar 0.429 - -
EAR G R .
FEARREFI MRG58 2 ) EREs

1.4 Hleibp
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SRS F R MRS B 2 K- (P<0.05) Filled circles indicated significant relationships at 0.05 level; A, B, 753/ F4E9—11 A pYiRE
FIR#E7K A, and B, presented the temperature and precipitation from September to November of last year, respectively; A, B, 4373/~ L4F 12 A 524
A2 AR BE I K A, and B, presented the temperature and precipitation from December of last year to February of current year, respectively; A; B,
3R 244 3 A3 5 A AIRBEFIFE K Ay and By presented the temperature and precipitation from March to May of current year, respectively; A, \B,
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