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Table 1. Critical wood density of studied species
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Quercus castaneifolia
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Alnus subcordata
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Acer velutinum
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Table 2. Allometric equations for components of different species (BR: Branch, LF: Leaf and CR: Crown)
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| b a . Diameter Biomass .
Reference equation . . species
unit unit
Quercus
Y“St;(f(t);l" ) 3.3064 0.0021 Y = a.DBHP cm Kg castaneifolia
( (BR)
Quercus
Y“St;(f(t);l" ) 2.6081 0.0024 Y = a.DBHP cm Kg castaneifolia
( (LF)
Alnus
(Johansson, 1999)  2.880598 0.000003 Y =a.DBHP mm Kg Subcordata
(BR)
Alnus
Johansson, 1999 . . =a. mm subcordata
(Joh , ) 2.547045 0.000003 Y DBHP Kg bcord
(LF)
Acer velutinum
(Snell, 1983) 2.1505 -2.8534 InY =a+b * (In DBH) cm Kg (CR)
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Table 3. Comparison of mean (+ standard deviation) of number per hectare, diameter at breast height (DBH),
height, basal area and volume in studied stands

F ol e g 93leatls
Acer velutinum Alnus subcordata Quercus castaneifolia
53.596™ 23.51%+0.65 27.67%40.67 19.16°£0.34 (sl a2
DBH (cm)
-+ b (o) glis )
76.531 19.132+£0.65 17.89%+0.30 14.77°+£0.08 ]
Height (m)
e b,
0.556" 31.4542.30 32.76+3.55 28.93+1.59 QLSe p qye yie)
Basal area (m?%ha)
>
4.874" 318.15°+£22.64 312.922£34.60 220.94*+11.39 (LS 5 S jie)

Volume (m*/ha)
Cowl dasein ;o b Sile o )l g Dglas saums lid Sglate  undSl By >

Conlao ) 50 mhw 15 ()l gre 5 398 o sixe Sk o g s
Different English letters indicate a significant difference in the means of each characteristic
s * ** indicate non-significance, significance at five and one percent level, respectively
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Figure 2. Comparison of mean of trunk and crown biomass in studied stands
Different English letters indicate a significant difference between means of each characteristic
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Table 4. Comparison of mean (+ standard deviation) of depth of leaf litter, weight of leaf litter and organic
carbon of leaf litter in studied stands

b Ol Ky 95Leails

F %
Acer velutinum Anus subcordata Quercus castaneifolia
X o).a)..gy Gos
5.868 3.52b+0.12 3.982v+0.04 4.54°+0.34 (o eilo)
Depth of litter (cm)
o2 pY 805555
11.132* 8.38+0.80 15.112+0.88 17.022+2.03 (LS o9
Weight of litter (t/ha)
* (1) 03,3 J 5
5.179 37.77%+0.50 36.47°+0.78 39.732+0.80 Organic carbon of

litter (%)
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Different English letters indicate a significant difference in the means of each characteristic

ms * ** indicate non-significance, significance at five and one percent level, respectively
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Table 5. Comparison of mean (+ standard deviation) of trunk, crown, leaf litter and total carbon storage in
studied stands

b O g g3tesils
Acer velutinum Anus subcordata Quercus castaneifolia

a5 oy )5 H ).._'>.)
()t-i“’ 29
Trunk carbon storage
(t/ha)
gb oS 6pss
OLSe 5 o)
Crown carbon storage
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Abstract

Introduction: One of the key strategies for reducing the negative effects of climate change is to increase carbon
storage in plant biomass through afforestation with suitable species. An accurate economic estimate of carbon
sequestration in afforestation projects can be useful for attracting investments and financial support from both the
public and private sectors for these projects. The aim of the present study is to economically evaluate carbon storage in
the aboveground biomass (trunk, crown, and litter) of 28-year-old plantations of Quercus castaneifolia CA Mey.,
Alnus subcordata CA Mey. and Acer velutinum Bioss. in the Darabkola educational-research forest in Sari.

Material and Methods: In this study, after identifying and locating the desired stands, five square sample plots
of 400 square meters were established, and the diameter at breast height (DBH) and height of all trees were
measured. Additionally, litter samples were collected from the central part of each sample plot, and the average
depth of litter was measured at five random points. The biomass calculation for each tree was performed using
allometric equations. Finally, after calculating the carbon storage of the trees (differentiated by trunk and crown)
and the carbon storage of the litter, the amount of carbon dioxide (CO;) equivalent absorbed by them was
determined, and the economic value of carbon sequestration for these plantations was calculated in dollars.
Results: Based on the results, the depth of litter in the three stands of Quercus castaneifolia, Alnus subcordata,
and Acer velutinum was 4.54, 3.98, and 3.52 cm, respectively, while the weight of the litter was 17.02, 15.11,
and 8.38 t/ha, respectively. The average CO, storage of each tree in Quercus castaneifolia, Alnus subcordata,
and Acer velutinum was 390, 580 and 520 kg, respectively. Additionally, the three studied stands had a volume
of 220.94, 312.92, and 318.15 m?¥ha, respectively, which over a period of 28 years stored 101.50, 80.75, and
98.01 t/ha of carbon in their trunks, crowns, and litter. This indicates the absorption of CO, equivalent to 372,
296, and 360 t/ha for these three species. The economic value of removing this amount of CO.from the
atmosphere and storing it in aboveground biomass (aerial parts and litter) is estimated to be $27,937, $22,225,
and $26,977 per hectare for the Quercus castaneifolia, Alnus subcordata, and Acer velutinum stands,
respectively.

Conclusion: In general, Quercus castaneifolia and Acer velutinum have stored higher amounts of aboveground
carbon per unit area compared to Alnus subcordata. However, when calculating the individual tree’s contribution
to carbon storage in each stand, Alnus subcordata, and Acer velutinum trees show greater potential in this regard
compared to Quercus castaneifolia. Therefore, considering these results, Acer velutinum is recommended as a
more suitable option for future carbon storage projects. In the future, further studies are needed to investigate the
carbon storage in the underground organs and soil under the coverage of these species.
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