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Carbon sequestration rate of Pinus sylvestris var. mongolica plantation and its responses to
climate factors in Hulunbuir Sandy Land. CAO Gong-xiang' , GUO Zhong' , WANG Yun-ni',
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Abstract: Pinus sylvestris var. mongolica is one of the main native plantation species in Hulun-
buir Sandy Land. Understanding the response of biomass carbon density of Pinus sylvestris var.
mongolica plantation to changes of climatic factors is important for rational management to
enhance carbon sequestration. We set three 30 mx30 m plots in plantation with stand age of 41
years in Hulunbuir Sandy Land. Using dendrochronological methods and empirical biomass equa-
tions, we estimated biomass, carbon density, and net vegetation carbon sequestration rate
(CSR) of Pinus sylvestris var. mongolica plantation in the past 41 years. Further, we analyzed the
relationship between CSR and climatic factors, including monthly air temperature, humidity and
precipitation. The results showed that carbon density increased with increasing stand age, with
2.58 t - hm™ in 1977 t0 87.97 t » hm ™ in 2017. The interannual variation of CSR showed a trend

1 ey .
, within a range

of increasing first and then decreasing. The average CSR was 2.13t - hm™ - a
of 1.37-3.21 t - hm™ + a™'. The CSR of Pinus sylvestris var. mongolica plantation was positively
correlated with precipitation in the growing season of previous year and current year, and nega-
tively correlated with precipitation in the non-growing season. The CSR was negatively correlated
with precipitation in last December and that in current March. The CSR was positively correlated
with the average daily air relative humidity from August to September in previous year and current

year. The CSR was negatively correlated with monthly average temperature, monthly average min-
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imum temperature, and monthly average maximum temperature. In general, the CSR is affected

by temperature and precipitation, with higher sensitivity to temperature. Our results highlight that

CSR of Pinus sylvestris var. mongolica plantation could decrease in the future due to potential war-

ming in Hulunbuir.

Key words: Pinus sylvesiris var. mongolica; carbon density; carbon sequestration rate; climate

factor.
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Table 1 Characteristics of Pinus sylvestris var. mongolica plantations

FEHbZR 5 Mo iy K £33 W el Rl I pA] i
Plot Stand origin Age Altitude Slope degree Density Mean DBH Mean tree Canopy
No. (a) (m) (°) (trees - hm™?) (em) height (m) density
I AT Planted forest 41 810 <3 782 25.4 12.9 0.90
Il A THK Planted forest 41 835 <3 667 22.5 13.4 0.86
Iir AT Planted forest 41 829 <3 625 26.3 13.6 0.89
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Table 2 Correlation coefficients between carbon sequestra-
tion rate of Pinus sylvestris var. mongolica plantation and
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At Bk AWSE WE H¥ A

Month  Precipitation ~ Mean Humidity AR il
temperature Mean min  Mean max

temperature temperature

-6 0.051 -0.274 0.292 -0.360 -0.207

=7 0.165 -0.434* " 0.197 -0.482" " -0.364"

-8 0.200 -0.308 0.607** -0.009 -0.406 "

-9 0.018 -0.447" " 0.508" " -0.223 -0.485" "

-10 -0.122 -0.224 0.236 -0. 176 -0.147

-11 -0.190 -0.013 -0.034 -0. 017 0.018

-12 -0.329" 0.201 0.354 0.173 0.249

1 -0.219 0.224 0.418" 0.212 0.236

2 -0.226 0.063 0.179 0.050 0.162

3 0.375" 0.088 0.210 0.066 0.136

4 0.308 -0.058 0.285 -0.139 0.044

5 0.255 -0.216 0.040 -0.350"  -0.167

6 0.177 -0.279 0.396 " -0.320 -0.239"

7 0.087 -0.280 0.291 -0.312 -0.266

8 0.122 -0.355" 0.582** -0.144 -0.413*

9 0.116 -0.421"" 0.371** -0.315 -0.408

10 0.148 -0.132 0.192 -0.129 -0.006

11 -0.260 0.000  -0.040 -0.02 0.040

12 -0.303 " 0.244 0.361" 0.180 0.317

T " AE P<O. 0L KPR, " fE P<0. 05 KF T RE, AMH

TR A

Note: ™ refers to significant on the level of P<0. 01, * refers to signifi-

cant on the level of P<0. 05. “~"designates the previous year.
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