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Response of net primary productivity of Pinus sylvestris var. mongolica plantation

to climate change in Hulunbuir sandy land
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Abstract . Pinus sylvestris var. mongolica is one of the main native plantation species in Hulunbuir sandy land. The response
of net productivity of Pinus sylvestris var. mongolica plantation to changes of climatic factors is important to understand the
relation between Pinus sylvestris var. mongolica plantation growth and climate change. Three plots were established with a
size of 30 mx30 m in 43-years old Pinus sylvestris var. mongolica plantation in Hulunbuir sandy land. Combining the
dendrochronological method and empirical biomass growth equations, the biomass and net primary productivity of Pinus

sylvestris var. mongolica plantation in the past 41 years were calculated. And the correlations between net primary
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productivity and climatic factors were analyzed, including monthly air temperature, humidity and precipitation. The results
indicated that the variation of biomass followed the logistic equation as the increasing forest age, and the biomass of the
plantation increased from 4.83 t/hm” in 1977 to 167.95 t/hm” in 2017. The net primary productivity showed an inter-annual
variation with a trend of increasing first, then decreasing, and finally stabilizing. The net primary productivity of the stand
ranged between 2.63 t hm™ a™ and 6.13 t hm™ a™' with an average of 4.08 t hm™ a”'. The net primary productivity was
closely correlated with climatic factors, but showed a time lag. The net primary productivity of Pinus sylvestris var. mongolica
plantation was significantly correlated with the monthly precipitation in August and December of the previous year and that
in March of the current year. A positive correlation was found between the net primary productivity and the air relative
humidity from August to September in the previous year and the current year. There was negative correlation between net
primary productivity and the monthly temperature. In particular, the temperature in June—September of both previous and
current year significantly affected the net primary productivity. Generally, the net primary productivity of Pinus sylvestris var.
mongolica plantation was affected by temperature and precipitation, but was more sensitive to temperature. It may imply a
decrease of the net productivity of the Pinus sylvestris var. mongolica plantations in the future due to possible climate

warming in the Hulunbuir sandy land region.

Key Words: Pinus sylvesiris var. mongolica; tree ring; biomass; net primary productivity; climate factor
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Fig.1 Changes of annual mean temperature and precipitation from 1965 to 2014
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Table 1 The plot characteristics of Pinus sylvestris var. mongolica

s TEARJZE Tree layer B JZ Herbaceous layer
WY WK o I ] = TS ,
| Slope £ e M8 Pl s s
Plot No. Altitude/m degree/ (°) Density/ Mean DBEL. Mean tree Canopy Dominant . c /o
g (b/hm?) ean cm height/m density ominant species overage/ %
1 810 <3 782 25.83+£2.98 12.9£1.25 0.90 K EE Fragaria orientalis 86
| 835 <3 667 22.53+3.24 13.4+1.09 0.86 B Carex stenophylloides 85
JIlE 829 <3 625 26.54£3.75 13.6+1.30 0.89 B Carex stenophylloides 89

DBH: Diameter breast height
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Fig.3 Interannual changes of biomass of Pinus sylvestris var. Fig.4 Interannual changes of net primary productivity of Pinus

mongolica plantation sylvestris var. mongolica plantation
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Fig.5 Correlation coefficients between productivity of Pinus sylvestris var. mongolica plantation and monthly meteorological factors
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