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Abstract

Introduction: Forests are regarded as an economically viable solution to reduce greenhouse gas emissions and mitigate
climate change. Carbon sequestration in forests is accomplished through surface and underground biomass as well as
soil, which are interconnected and important sources of carbon storage. This study models and estimates the stand stock
and soil carbon sequestration potential in Populus deltoides plantations in Gilan province, Iran, using direct calculations
based on stem analysis and plant biomass.

Methods: Four poplar plantations were selected, and a one-hectare plot was sampled in each plantation. DBH and total
height of all trees were measured in each plot, and two poplar trees were randomly selected and cut for analysis. Stem
analysis, wood biomass determination, and carbon measurement were conducted. In each plot, soil profiles were dug,
and samples were taken to measure the physiochemical properties.

Results: The results showed that Shaft had the highest density (N/ha) (326), followed by Siahkal (216), Langrud (129),
and Talesh (190), respectively. Stand tree stem carbon content (tons per hectare) was the highest in Talesh with 52 tons
per hectare, followed by Shaft (38.7), Siahkal (28.3), and Langrood (24.16). Allometric equations were established based
on the highest correlation coefficient (r?) and the lowest Standard Error (SE) value between age as the independent
variable and carbon as the dependent variable.

Conclusion: Calculation of carbon sequestration in plantation stand stock and soil can provide insights into species
function and their responses. Furthermore, comparing carbon sequestration in different sites can aid in the restoration
of degraded lands and the conversion of such lands into high-yield plantations, which can be an effective measure in
managing carbon sequestration using fast-growing species.
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Table 1- The characteristics of the poplar plantation.

Location Parcel Plantation Date  Altitude (m) Primary Plantation Distance (m?  Area (ha)

Talesh Hefz Abad 1 1985 13 5%3.5 89

Shaft Choobar 1 1984 70 3x3 66

Siahkal Chalesham 723 1993 60 5%3 48

Langerood Chafochamkaleh 1 1990 -20 5%5 38.9
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Figure 1- Geografic situation of study poplar plantations.
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Table 2- Quantitative characteristics of studied poplar plantations.
Location Density (n/ha)  Average DBH (cm)  Average Height (m)  Volume (m®ha) Biomass (t/ha) Carbon (t/ha)

Talesh 190 35+7 26.745.8 285.3 91.3 53

Shaft 326 26.6+6.8 19+4.1 2123 68 38.7
Siahkal 216 27.6+4.7 21.742 155.6 49.7 28.3
Langerood 129 30.7£7.5 22.9+4.6 132.5 423 24.2
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Figure 2- Carbon sequestration curve in different ages of the studied poplar plantations.
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Table 3- Equation of the relationship between carbon

sequestration and poplar age.

Location Function R? SE
Talesh C=0.003x 0.879" x A>*® 099 0.63
Shaft C=0.024x%x0891"x A>" 099 0.46
. —1.16 + 0.65A
Siahkal C=——————"—— 099 033
1-007A +0.002A
Langerood C= e16«59—¥—330m ® 099 033

C: Carbon (tone/ ha), A: Age (year)
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Table 4- The proportion of carbon in the stem of poplar trees

Tree Section

Carbon Content (%)

Stem

56.62+0.79
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Table 5- Carbon sequestration at different soil depths of the studied poplar plantations.

. . . . Average Soil
Location Soil Texture Soil Depth (cm)  Apparent Bulk Density (g/cm®)  Carbon (t/ha) Carbon (t/ha)
Silt-Loam to Loam  0-20 1.63 119.64
Talesh Clay-Loam 20-40 1.65 28.38 5488
Clay-Loam 40-60 1.65 51.48 ’
Clay-Loam 60-80 143 20.02
Silt-Loam to Loam  0-20 1.44 80.93
Shaft Clay 20-40 1.63 25.43 36,14
Clay 40-60 1.65 15.51 '
Clay 60-80 1.83 22.69
Clay 0-20 1.50 18.6
Siahkal Clay 20-40 1.66 10.29 179
Clay 40-60 1.75 10.85 '
Clay 60-80 1.84 1141
Sand 0-20 1 20.2
Langerood sand 20-40 1 194 19.80
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Figure 3- Distribution of sequestrated carbon in standing biomass and soil in the
studied poplar plantations.
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