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Abstract: [ Objective] This study aims to investigate the carbon storage, carbon sink function, and response

mechanism to climate in Pinus sylvestris var. mongolica plantations with different initial planting densities

Y55 B #9:2024-03-08 &8 B #8:2024-04-03 F A B :2024-04-10 ™ 4 B % B 8 (www.cnki.net) : 2024-06-06
BEITR : F R A RF 45 H (32071836) 5 5 T A0 & iR 35 H (2022YFF1302505— 02, SQ2023YFD1500036) 5 1L T 45 4% b B 2 b 5
AR L 55 BRI H (2021HQ1913)
FE—EH BBHAEI(1995—), B, W14, TR, 2N FHFEHE K LS . E-mail: 18804502009@163.com
BEMEE KB THA976—), B 0+, IE @& g TR, I SE B AL B IE MRS F Y . E-mail : 2rs973204@163.com
http: //sthcxb.alljournal.com.cn



%4 W DS B 4 25 < I 0 U M R 2 A A N MR I B 0T A PR 4 W 237

on the southern edge of Horqin Sandy Land. The goal is to facilitate the assessment of the carbon
sequestration function and adaptive management of forest ecosystems.[ Methods] Estimating carbon storage
and carbon sequestration rate of Pinus sylvestris plantations using stand height and cross-sectional area, and
analyzing their responses to temperature, precipitation, and evaporation in conjunction with meteorological
factors. The GM (1,1) grey prediction model was used to predict forest carbon storage in 2030. [ Results ]
The carbon storage and sequestration rate of Pinus sylvestris plantations with different initial planting
densities exhibited similar annual fluctuations, with an overall increase in carbon storage each year. The curve
of the sequestration rate showed a “U” shape. Both thinly and excessive initial planting densities can reduce
the carbon carbon sequestration capacity of Pinus sylvestris plantations. Before reaching 32 years old, the
highest carbon sequestration intensity was observed in stands with initial planting densities of 1 500~2 000
tree/hm?, and for stands aged 35~46 years, the optimal density was 1 000~1 200 tree/hm?®. The carbon
storage increased logarithmically with increasing stand density. The response pattern of the planted Pinus
sylvestris forests’ carbon sequestration rate differed among stands with different initial planting densities
regarding temperature but not precipitation. For high and extremely high-density Pinus sylvestris
plantations, the average temperature in August of the previous year and in March, May, June and July of the
current year were the main climatic factors limiting carbon sink. For low and medium-density plantations,
the average temperature in August of the previous year and in March and October of the current year were
the main climatic factors that constrain carbon sink. The correlation analysis between evapotranspiration and
carbon sequestration rate in different planting density stands showed that carbon sink of low-density Pinus
sylvestris plantations was more sensitive to evapotranspiration. Based on the GM (1,1) grey model, it was
found that excessively high or low initial planting density would reduce the carbon sequestration potential of
future Pinus sylvestris plantations. The optimal planting density for carbon sequestration rate was 1 772
tree/hm?®. [Conclusion] The initial planting density of Pinus sylvestris has a significant impact on carbon
storage and carbon sequestration, as well as their response to climate change in sandy areas. Adjusting the
initial planting density may be one of the key adaptive management measures for Pinus sylvestris plantations
under climate change.
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The correlation coefficient of monthly temperature
in different densities of Pinus sylvestris planta-

tions
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The correlation coefficient of monthly evaporative
of Pinus sylvestris plantations with different
densities
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Table 1 Prediction model and precision testing parameters

for carbon storage of Pinus sylvestris forest
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Fig. 9  Predicted carbon storage of Pinus sylvestris plan-

tation in 2030
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