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Abstract

Background and Obijectives: Global warming poses a primary challenge to sustainable
development in the 21st century, with significant negative impacts on terrestrial ecosystems. A
key driver of climate change is rising atmospheric carbon dioxide concentrations. Forests, as
natural ecological hubs, play a vital role in absorbing CO, and stabilizing the atmosphere. The
Zagros forests are crucial for ecosystem conservation and sustainability due to their carbon
sequestration capacity. As a pioneer species, wild almond contributes to forest restoration and
carbon storage, though research on its biomass and carbon stocks remains limited.
Methodology: This study was conducted in the Kareh-Bas forest habitat, 60 km south of Borujen
County and 110 km southwest of Shahrekord City, to evaluate biomass and carbon stock in
Prunus arabica Oliv. and Prunus elaeagrifolia Spach. Sample trees were selected across crown
cover classes; 15 individuals per species (30 total shrubs) were marked. Quantitative parameters
measured included thickest shoot diameter, total height, crown diameter, and number of shoots.
Trees were dissected into leaves, trunk, branches, and twigs, with each component weighed using
precise digital scales. Samples were lab-processed to determine dry weight and carbon content.
Total above-ground biomass was calculated by summing dry weights of all components, and
organic carbon percentage was measured via combustion in an electric furnace.

Results: In P. arabica, branches and twigs contributed the most above-ground biomass, while
leaves contributed the least. Average above-ground biomass per tree was 22.5 kg, with carbon
stock at 10.4 kg. Most stems fell in crown diameter classes <1 m, but biomass was concentrated
in stems >4 m diameter. Carbon percentage varied across parts, highest in twigs (47.8%). For P.
elaeagrifolia, average above-ground biomass was 28.3 kg per tree, with carbon stock at 13 kg.
Highest stem frequency was in <1 m diameter classes, but biomass peaked in 3-4 m crown
diameters. Carbon percentage varied significantly, highest in the trunk (46.5%). Between species,
biomass allocation differed: twigs dominated in P. arabica, while main branches and trunk
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dominated in P. elaeagrifolia No significant differences in biomass or carbon storage occurred
between the two species.

Conclusion: Biomass and carbon stocks showed no statistically significant differences between
P. arabica and P. elaeagrifolia. However, P. arabica exhibited higher values (3.9 tons/ha
biomass, 1.9 tons/ha carbon) than P. elaeagrifolia (3.3 tons/ha biomass, 1.5 tons/ha carbon).
These differences relate to tree density per hectare and vegetative structure. The findings confirm
that structural characteristics and dominant species determine biomass and carbon storage, with
density, diameter at breast height, and height as key parameters. Across canopy classes, saplings
and small shrubs comprised ~50% of individuals, but trees >3 m canopy diameter accounted for
>50% of total biomass and played a major role in carbon sequestration. These results emphasize
larger trees' importance for carbon sequestration and the risks posed by human activities like
logging and fire.

Keywords: Aboveground carbon, climate change, pioneer species, Zagros forests.
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Figure 1. Geographical location of the study area
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Figure 2. Cutting, separating, and weighing various components of trees in the field
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Table 1. Average biomass (kg) of different parts of the Prunus arabica Olive. at varying crown cover classes

Canopy cover class (m) Mean biomass per tree
Tree part
<1 1-2 2-3 3-4 >4 (kg)

Leaf 0.00004 (0.00)  0.0754 (0.05)  0.464 (0.09)  1.596 (135)  5.34 (4.2) 1.5 (0.89)
Twigs 0.35 (0.09) 1.89 (0.38) 434(0.63)  1273(L21)  23.15(L7) 8.5 (2.6)
Branch 0.014 (0.00)  0.181(0.02) 052(0.05)  3.93(0.54)  38.86 (1.27) 7.8(6.1)

Trunk 0.01 (0.00) 0.32 (0.05) 1.45 (0.42) 566 (1.8)  11.53(1.4) 3.8 (1.4)
AGB (kg) 0.37 (0.1) 2.5(0.5) 6.8 (1.04) 23.9 (3.4) 79 (21.6) 225(8.7)

Numbers in parentheses indicate the standard error; AGB: Aboveground biomass
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Table 2. Average carbon stock (kg) of different parts of the Prunus arabica Olive. at varying crown cover classes

Canopy cover class (m) Mean carbon stock per
Tree part
<1 1-2 2-3 3-4 >4 tree (kg)
Leaf 0.00002 (0.0) 0.0346 (0.2) 0.216 (0.4) 0.741 (0.1) 2.44 (1.9) 0.69 (0.4)
Twigs 0.17 (0.4) 0.9 (0.18) 2.10(0.3) 6.14 (1.02) 10.97 (3.3) 4.05 (2.1)
Branch 0.006 (0.0) 0.083 (0.0) 0.243 (0.3) 1.82 (0.2) 17.7 (3.12) 3.29 (0.8)
Trunk 0.005 (0.0) 0.143 (0.02) 0.662 (0.19) 2.57 (0.83) 5.27 (1.8) 1.73 (0.6)
AGCS (kg) 0.178 (0.5) 1.16 (0.24) 3.2(0.49) 11.3(1.7) 36.4 (9.8) 10.4 (3.9)
Numbers in parentheses indicate the standard error; AGCS: Aboveground carbon stock
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Figure 3. Biomass share in different canopy classes of Prunus arabica Olive.
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Table 3. Results of variance analysis of carbon percentage in different parts of Prunus arabica Olive.

Degrees of freedom Sum of squares Mean squares F statistic Significance
3 513.83 171.28 2.57 *
: Significant at p<0.05*
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Figure 4. Comparison of carbon percentage in different parts of Prunus arabica Olive.
Different letters indicate a significant difference between means (P<0.05).
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Table 4. Average biomass (kg) of different parts of the Prunus elaeagrifolia Spach. at varying crown cover classes
Canopy cover class (m)

Mean biomass per tree

Tree part <1 1-2 2-3 3-4 >4 (kg)
Leaf 0.143 (0.05) 0.577 (0.03) 2.28 (1.02) 2.4 (0.4) 11.56 (1.8) 3.4(1.2)
Twigs 0.559 (0.05) 2.41 (0.5) 3.99 (1.3) 16.8 (2.8) 37.1(5.9) 12.2 (3.8)
Branch 0.099 (0.01) 0.689 (0.3) 3.3(0.3) 7.99 (2.9) 239 (4.7) 7.2 (25)
Trunk 0.21 (0.06) 0.405 (0.1) 3.16 (1.4) 5.01 (0.9) 18.3 (6.6) 5.4 (2.1)
AGB (kg) 1.1(0.2) 4.1(0.8) 12.7 (4.9) 32.2 (0.6) 91 (12.6) 28.3(9.2)

Numbers in parentheses indicate the standard error; AGB: Aboveground Biomass
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Table 5. Average carbon stock (kg) of different parts of the Prunus elaeagrifolia Spach. at varying crown cover

classes
Canopy cover class (m) Mean carbon stock per
Tree part
<1 1-2 2-3 3-4 >4 tree (kg)

Leaf 0.059 (0.02) 0.248 (0.02) 0.964 (0.43) 1.01 (0.15) 4.9 (0.086) 1.44 (0.5)
Twigs 0.26 (0.02) 1.1 (0.21) 1.84 (0.59) 7.68 (1.3) 17.1 (2.5) 5.6 (1.7)
Branch 0.044 (0.00) 0.316 (0.12) 1.54 (0.59) 3.75 (1.4) 11.4 (1.1) 3.4(1.2)

Trunk 0.098 (0.03) 0.184 (0.05) 1.45 (0.6) 2.34(0.4) 8.72 (2.9) 2.66 (0.99)
AGCS (kg) 0.462 (0.07) 1.85 (0.39) 5.28 (2.3) 14.8 (0.4) 42.1 (1.5) 13 (4.2)
Numbers in parentheses indicate the standard error; AGCS: Aboveground Carbon Stock
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Figure 5. Biomass share in different canopy classes of Prunus elaeagrifolia Spach.
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Table 6. Results of variance analysis of carbon percentage in different parts of Prunus elaeagrifolia Spach.

Degrees of freedom Sum of squares Mean squares F statistic Significance

3 168.894

56.31 31.98 **

*: Significant at p<0.01*
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Figure 6. Comparison of carbon percentage in different parts of Prunus elaeagrifolia Spach.
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Different letters indicate a significant difference between means (P<0.05).
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Table 7. Comparison of descriptive features of two species habitats
Crown diameter

Diameter of thickest

Species Number of shoots Density per hectare (m) Total height (m) shoot (cm)

Prunus arabica Olive. 10 568 2.65 (0.35) 1.94 (0.19) 46.4 (10.96)

Prunus elaeagrifolia Spach. 5 447 2.56 (0.36) 1.77 (0.2) 58.5 (8.99)
sig ** ns ns ns *x

*: Significant at p<0.01; ns: non-significant*
.Numbers in parentheses represent the standard error
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Figure 8. Comparison of average biomass and carbon stock of two study species



en S a5l 5 035555 3,8 5

S5 b bl e SLa S o504y ezl 5o
o@)\wrﬁ S5l 55 e 2B Kl e Az
S W) e S b0 1 osiS O S
SLplil o S (G352 50 5 2355 LR UiBsR U
035655 ol s Al IR 655 53 ol iz
b e ol b SResn cnl o sdal sy o S 5
o ol Bdgan ol 5ol S s w355
505565 5 2beSle (Average tree) Jome s
o &) ol 58 s 53 ikt 2l sladih 5 S
PO i RS I s N W I
23565 OlF e Slamys s S 5y e o g kol
s bl 5L a8 sl Ly il sl SSay
55 58 (Y F) o, 5 Iranmanesh s S 5,51 5 1,
PR Y s Sao oS w5 58S
S on S 4okl 5 e Ll (Sl Lok )
oy K olyea S w5 S, S bl e

R A (TP 3))T;.' $lpesle s slenis
a5kl 5 eagigs A5 o Gl g, ke s s
alis \-uﬂ on s B 53 53 Feed Sy S
ad okl 505 5565 Ll amalls (o)l pme o\ s
OGS 53 o5 VA 5 ¥/8 s ia) waslb bl (o S
VO 5 ¥/Y i) oS bl o8ty 5l i
5 e 53 slaw LS g2 onl om LS 5o oy
A o olad o S sl Hlade 1 s, Sl
s ol b Suy 55 (YY) o, 5 Behera
Sle s 53 Julse RS L s Je sl
A e gl 63 S 0le S (S3lee i3 5 03565
Slade 5o badlse o 5 Jol 1, gl s t\.&;)l 9 A pl
Pato 1> S S5 IS 0355 o S a5l 5 035555 A5
oS o sl &S sl gl 55 (YY) oL
S 035565 b omion alaly S o 5 (Sieal

S e SaS S S 6 s il Bl 45
90 2 2l e Glaib 55 03565 g Anlia

Sl ae,s 00 ssas a8 das e olis e 3)5e PR

YYs

Bl Olaal 4 Slaws (ol L»Ji;.:, GaS iE
W) 4 gode anels Loy °-’j~"~§ ssba ool @8l
g5 ole cnl o (legg, 2021) cunl sas alis
Ry, on S ad okl 5 o536 Hlade v«\i@ s,
e 3 Sess s e blis Sl bl 5ol sl
e e T E I R Y s
(Daba et al., 2022) 5,5 J&ix o35 95 coms
235685 snok 5 oBLE w5e) sl 5 Sl
SR W e U Ve B CE T P P I
S ol S s JKin e sl
skl b ) JJ@ ol &@}L‘*‘f}‘. BE
Cod a3 8 15 Qe 5l Ol 4y 5,5 S
$Loslr s 53 035565 Llade (Zianis et al., 2005)
L Claw dxly 53 My ol Jg‘\"" Sol peydle GK_:.
2ol (Rim s spmse 2S5 RS i) ol
I e 5 e i olesdime iy slaas 2
ol aile Jalse (an (Legout et al., 2020)
23585 53 edde gD (S lie e 5 Sl L S
My Sas | LS)\SJQ-? oler JS e éig- REESE
5 wor OVsae W5 5 (Bioenergy) i 5l
LS s Sl densl B8 5 o o)l
IPCC sl aofites bl K 03565 S50l
oS S o3l cn e ) (S L el G50 02565
03555 (IPCC, 2007) ol 5,5 b e[S sl
S Lol on S 0 Jol e 35,
Sl L ey
2 Sz 5 iz cp e Ol S ot bl
sty ol a8 oL S Wsa el 0 815
sba S lgsa bl GalS i el Lo |
o) Cenl v,\fw- sdhien v bl Ll 5o &Tw
i ol s ol MKl 5l (LUK s &S
Soheili-Esfahani et ) sz Jls,ps o S5 s
oS sl 5 en g e 51 BT ) L dall, 2024



Yyv

L Lol s (Al g 5 o So s sias
(Zhou et al., 2023) wss oo olasl 5 45a

23 d9m s op S dony awlie st RRsn L2
S 23 88 53 s aS sl plas Gl s
e 3 g o0ls olaial s g a | Slade o 1S WS s
g bl oo 5 aala w5 258 Pl sy (p Sl
bl Lo o S aa)s ol A saalie 45 55 Sazie
oty Ao, FO/Y amin S el 5o 5 FE/V a8
O« 1y cn S e onselasl gla ta g5 5l ol 5o al
e S wlas $ ks s w0 w565 Ao
e Sl Jdoay &S wlosls glas ol slaing sy
S diliza aplail 5 2lS Glise s S s o S
S s oS Dl 55 oY 8 Sl Ao b Gl oS
0« ardp 5l eolawa] S ol § 5550 0l Sl 55 Ko
Ui so)s e b S S sl Sys) 1 choys
C‘t’-' s <X s (Madametal., 2011) &S o 4l 5e
ol s x5y il 5 ba S 5o 3pmse o Sl )|
bl 50 LS 5o o S Glsme S an 1,18
cba S 5 s 0V/F b TVl e S
355 dos £/ G YOV Gl e s ) silan
20,3 00/8 b FY/¥ 5l daine 5 S Shaw slaasS
s 8 pimen (Martin & Martin, 2011) el e
O-/A £ /) pig S Glsme hls S o5sm
(1o YWV £ +/¥) & e ki sf 4 s (400
sl e sl (g S e gy ol Do e
S AN FANE XYV Co i basy 5, 5 Jol slaasy,
Castafio-Santamaria & Bravo, ) sl cuwsd; oo, £Y
(2012

AU Cow Jol a5 ol s spmge oS s
Li et al, ) 552 g0 s e 5 (S5 Jolss Bl
3 dsmge oS e s Ml el (3 b3l (2023
Lo cans poo Sae Gl 4 Sl posdle il
o sl 51l r et o S5 L osa
(owed (Martin & Thomas, 2011) s s bLls)) 58

Yool YV Ul o)) ssio }§\~>/', Olidss ode 4y

awly cpl s o JSis So oS gl o |, sl
ol pede el sag Slale sy olex samsglis
s yam ales) ol Glaclles my pae Hon
sl Gyan a5 el ) satalnl Slagslsl;
Jos iz G w4 Jaoe bl 2 sy sy
ol e 038 a3 1 g an st 5 4ty oISl 5 48
e a3 i 20 L s oSl J s
i Ao 00 5l iy Ll asals 1 Glol s 5l g S
5o Lol i ) sl ials ol s aa | g
G el sl S s ] 0
G 035 Shgeii] 5 bazas s s akesl Cles
SEles cuns Gl ane s Gl g8
el aalpa Jlisa | ploly sl
sbewas s (Carbon allocation) - S zeass
2 S w3 S plsea b (85l s il
Slacuans Sul wan 5l 25d 0 e S 452
oS Ol sls gslie 452 Sy e Jsb il
P o@}\urﬁe 2 oS oxle 3L ol el 2 55 52 e
(Campioli et al., 2008) &S oo cpess 1) o) S 4>
E5 A N b i 03555 5 05 bl 3
S Sy o SsYsb 5 S s bazy; s, ¢l 4
5> (Muukkonen, 2006) c.l sas B2
=93\l 2l 53 035055 e cp i LR LR
4 b o, bl Doy sl w4 Ly
4ol b o ol Jds g any Jol gbasla
Bl s B8 55 s Ol gy, JSa 5
3l i s Dbl (gamin S, el Ss ), sbay
ol sz LS i gbas bz w5 sz s 3l
Sogon el pwaslb bl iy, b S I
5 S s PR FTRRGINN B Ve P ER KU VNGNS
oS e s ool wli ol oS e s il
widS s o) cas Gk sl s s em e
5T Ol 35003 b S Ao slaSeslul
i 3y S S a e ol las s



en S a5l 5 035555 3,8 5

O ohem 5 sawa,l Oedbl Klg s s
33 il 1S i 0 LSS ) b S I
o3 PP SLolans 5 55850 plsle [l
@Sl 53 5588 Css Bame CBlim Ll del
A el s 5 eS Olaslas s ol a1 Wl Olagss 4
p-:m e b agalse 5o ) LS Shles 1E 5 o
23 St Sael & e ol ol e ))&T
Oy iy ol Loy s ann s 5 Lol cJaim i

sk ol S L e 5 55 2l 6ol
o Aigey opl 5 Sdeady I8 ule w )l ooy

Goleppl 2 g (olil Gt L S5 4l
Jge.é ‘;\fw- sa S fad i gl @\K@.ﬁ) Ly,
g ol g u“'“ff\). s A 6\-”0@5\“?}:‘ 33

References

- Amini, S., Soltani, A. and Abbasi, M., 2024.
Ecological response to surface fire: insights from four
plant communities in the eastern foothills of the Little
Ararat Mountains. Journal of Wood and Forest
Science and Technology, 31(2): 49-69 (In Persian
with English summary).

- Askari, Y., Soltani, A. and Akhavan, R., 2019.
Estimation of biomass, carbon stock, and biomass
growth of Amygdalus arabica. Proceedings of the
Second Conference on Natural Resources and
Sustainable Development in Central Zagros.
Shahrekord, Iran, 28-29 Aug. 2019: 10p (In Persian).

- Behera, S.K., Sahu, N., Mishra, A.K., Bargali, S.S.,
Behera, M.D. and Tuli, R., 2017. Aboveground
biomass and carbon stock assessment in Indian
tropical deciduous forest and relationship with stand
structural attributes. Ecological Engineering, 99: 513-
524,

- Campioli, M., Verbeeck, H., Lemeur, R. and Samson,
R., 2008. C allocation among fine roots, above, and
belowground wood in a deciduous forest and its
implication to ecosystem C cycling: a modelling
analysis. Biogeosciences Discussions, 5(5): 3781-
3823.

- Canadell, J.G., Le Quéré, C., Raupach, M.R., Field,
C.B., Buitenhuis, E.T., Ciais, P., ... and Marland, G.,
2007. Contributions to accelerating atmospheric CO;
growth from economic activity, carbon intensity, and

YYA

38 Ab s oS M Qs o sate 0
5 oS wle jolie &, ,a> (GUO et al., 2024)
oS e SIS e olS il 5o s ol
Al sl i A8 Gl s s slse cpl sl e
b Lgfp\.:.c Semy Adyas gl s 3}:}\
S5 eSS 5 S0 SE a5 IS

RAMIrez ) s i o (LS S8l 3 0 S e mand o 5o
et al., 2024

b R LI -t r\;\{ iz xS
b\iﬁ\.? 9 N gd o8 O e \.hd)\sJi.:- B salaza| 390

5/ g,;'*"l’ C.‘\-'“ olsle by ¥l ool d)|;\§@.uﬂ

R Y R A (P R S R TP d)")é%‘
oy sbasly -l L aﬂf@ r\;;.,'\ r‘.)L.V ki

efficiency of natural sinks. Proceedings of the
National Academy of Sciences, 104(47): 18866-
18870.

- Castafio-Santamaria, J. and Bravo, F., 2012. Variation
in carbon concentration and basic density along stems
of sessile oak (Quercus petraea (Matt.) Liebl.) and
Pyrenean oak (Quercus pyrenaica Willd.) in the
Cantabrian Range (NW Spain). Annals of Forest
Science, 69: 663-672.

- Daba, D.E., Dullo, B.W. and Soromessa, T., 2022.
Effect of forest management on carbon stock of
tropical moist Afromontane Forest. International
Journal of Forestry Research, 2022(1): 3691638.

- Guo, P., Zhao, X., Wang, X., Feng, Q., Li, X. and Tan,
Y., 2024. Wood density and carbon concentration
jointly drive wood carbon density of five Rosaceae
tree species. Forests, 15(7): 1102.

- IPCC., 2007. Summary for Policymakers. 1-18: In:
Solomon, S., Qin, D., Manning, M., Chen, Z.,
Marquis, M., Averyt, K.B., ... and Miller, H.L. (Eds).
Climate Change 2007: The Physical Science Basis.
Contribution of Working Group | to the Fourth
Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press &
Assessment, Cambridge, England, 185p.

- Iranmanesh, Y., Pourhashemi, M., Jahanbazi Goujani,
H. and Talebi, M., 2021. Comparison of biomass and
carbon stock on above ground, litter and soil between
healthy and declined stands of Brant's Oak in



Yva

Chaharmahal and Bakhtiari province. Iranian Journal
of Applied Ecology, 10(2): 17-31 (In Persian with
English summary).

Iranmanesh, Y., Sagheb Talebi, Kh., Sohrabi, H.,
Jalali, S.G. and Hosseini, S.M., 2014. Biomass and
carbon stocks of brant's oak (Quercus brantii Lindl.)
in two vegetation forms in Lordegan, Chaharmahal &
Bakhtiari forests. Iranian Journal of Forest and Poplar
Research, 22(4): 749-762 (In Persian with English
summary).

- Issa, S., Dahy, B., Ksiksi, T. and Saleous, N., 2020. A
review of terrestrial carbon assessment methods using
geo-spatial technologies with emphasis on arid
lands. Remote Sensing, 12(12): 2008.

- Jahanbazi Goujani, H., Jalili, A. and Talebi, M., 2006.
Evaluation of forest ecosystems in Chaharmahal and
Bakhtiari province. Final report of research project,
Published by Research Institute of Forests and
Rangelands, Chaharmahal and Bakhtiari Agricultural
and Natural Resources Research and Education
Center, Shahrekord, Iran, 77p (In Persian).

- Karimi, V., 2024. Investigating the adaptive behavior
of the wild almond (Prunus scoparia Schneider) in the
humid climate of the Hyrcanian forests, Iran. Iranian
Journal of Forest and Poplar Research, 32(1): 16-28
(In Persian with English summary).

Ketterings, Q.M., Coe, R., van Noordwijk, M. and
Palm, C.A., 2001. Reducing uncertainty in the use of
allometric biomass equations for predicting above-
ground tree biomass in mixed secondary
forests. Forest Ecology and Management, 146(1-3):
199-209.

Khanmohammadi, Z. and Matinizadeh, M., 2023.
Evaluation of soil properties under the canopy of wild
pistachio (Pistacia atlantica Desf.) and wild almond
(Prunus orientalis (Mill.) Koehne) (Case study: Tang
Khoshk, Semirom). Journal of Soil and Plant
Interactions, 14(2): 93-108.

Yool YV Ul o)) ssio }§\~>/', Olidss ode 4y

carbon stock in young tropical plantations. Forest
Ecology and Management, 184(1-3): 355-368.

- MacDicken, K.G., 1997. A guide to monitoring carbon

storage in forestry and agroforestry projects.
Technical Report, Winrock International Institute for
Agricultural Development, Arkansas, USA, 110p.

- Madam, B., Rahemi, M., Mousavi, A. and Martinez-

Gomez, P., 2011. Evaluation of the behavior of native
Iranian almond species as rootstocks. International
Journal of Nuts and Related Sciences, 2(3): 29-34.
Martin, A.R. and Thomas, S.C., 2011. A reassessment
of carbon content in tropical trees. PloS One, 6(8):
€23533.

Mechergui, K., Jaoaudi, W., Bello-Rodriguez, V.,
Achour, H. and Ammari, Y., 2024. Evaluation of
biomass, carbon storage capability, tree-ring and
cork-ring growth of Quercus suber: a review. Plant
Ecology and Diversity, 17(3-4): 1-13.

Mozaffarian, V., 2005. Trees and Shrubs of Iran.
Published by Farhang Moaser, Tehran, Iran, 1082p (In
Persian).

Muukkonen, P., 2006. Forest inventory-based large-
scale forest biomass and carbon budget assessment:
new enhanced methods and use of remote sensing for
verification. Dissertationes Forestales, Finnish Forest
Research Institute, Brussels, Belgium, 49p.

Olfati, F., Mosleh Arany, A. and Azimzadeh, H.R.,
2013. Estimating carbon sequestration in Pistacia
atlantica, Acer monspessulanum,  Amygdalus
scoparia and Ephedra procera in the protected area of
Bagh-E Shadi Herat in Yazd province. Plant and
Ecosystem, 9(36): 66-75 (In Persian with English
summary).

Pato, M., Salehi, A., Zahedi, A.G. and Banj, S.A.,
2017. Soil carbon stock and its relationship with
physical and chemical characteristics in soil of
different land-uses in Zagros region. Journal of Forest
and Wood Products, 69(4): 747-756 (In Persian with

- Legg, S., 2021. IPCC, 2021: Climate change 2021-the
physical science basis. Interaction, 49(4): 44-45.
- Legout, A., Hansson, K., van Der Heijden, G., Laclau,

English summary).
- Ramirez, J.A., Craven, D., Herrera, D., Posada, J.M.,
Reu, B., Sierra, C.A., ... and Messier, C., 2024. Non-

J.P., Mareschal, L., Nys, C., ... and Ranger, J., 2020.
Chemical fertility of forest ecosystems. Part 2:
Towards redefining the concept by untangling the role
of the different components of biogeochemical
cycling. Forest Ecology and Management, 461:
117844.

- Li, Y.T., Gao, H.Y. and Zhang, Z.S., 2023. Effects of
environmental and non-environmental factors on
dynamic photosynthetic carbon assimilation in leaves
under changing light. Plants, 12(10): 2015.

- Losi, C.J., Siccama, T.G., Condit, R. and Morales, J.E.,
2003. Analysis of alternative methods for estimating

structural carbohydrate concentrations in tree organs
vary across biomes and leaf habits, but are
independent of the fast-slow plant economic
spectrum. Frontiers in Plant Science, 15: 1375958.

- Rostamikia, Y., Matinizadeh, M., Nouri, E., Alizadeh,

T. and Mohtaram Anbaran, S., 2024. The effect of
canopy covers of wild pistachio (Pistacia atlantica
Desf.) and wild almond (Prunus lycioides Spach.)
trees on soil properties (Case study: Kandaragh forest
of Khalkhal, Ardabil Province). Iranian Journal of
Forest, 17(1): 13-29 (In Persian with English
summary). - Sharifpoor, R., Jafari, A. and Jahanbazi



en S a5l 5 035555 3,8 5

Goujani, H., 2016. Effects of aspect on age dependent
quality and quantity of mountain almond (Amygdalus
arabica Olivier) oil (Case study: Karebas,
Cheharmahal-va-Bakhtiary). Iranian ~ Journal  of
Medicinal and Aromatic Plants Research, 32(4): 688-
697 (In Persian with English summary).

Snowdon, P., Raison, J., Keith, H., Ritson, P.,
Grierson, P., Adams, M., ... and Eamus, D., 2002.
Protocol for sampling tree and stand biomass.
Technical Report, the National Carbon Accounting
System, Canberra, Australia, 67p.

Soheili-Esfahani, S., Azadfar, D., Aliarab, A.R,,
Saeidi, H., Pahlavani, M.H., Saeidi, Z. and Babaeiyan,
M., 2024. Variability of traits of wild almond seeds,
seedlings, and mother shrubs in the different natural
populations of Isfahan province habitats. Iranian
Journal of Forest, 16(2): 273-289 (In Persian with
English summary).

- Sohrabi, H., Parsapour, M.K., Soltani, A. and

AR

Iranmanesh, Y., 2015. Early differentiation in
biomass production and carbon sequestration of white
poplar and its two hybrids in Central Iran. Journal of
Forestry Research, 26: 65-69.

- Zeidi Joodaki, A., Pilehvar, B. and Jafari Sarabi, H.,

2021. Effect of reforestation by broadleaf and
coniferous species on aggregate stability and soil
carbon sequestration in the Rimaleh, Khorramabad,
Iran. Iranian  Journal of Forest and Poplar
Research, 29(3): 201-213 (In Persian with English
summary).

- Zhou, X., Hu, C. and Wang, Z., 2023. Distribution of

biomass and carbon content in estimation of carbon
density for typical forests. Global Ecology and
Conservation, 48: e02707.

Zianis, D., Muukkonen, P., Makipd, R. and
Mencuccini, M., 2005. Biomass and stem volume
equations for tree species in Europe. Silva Fennica
Monographs 4, Helsinki, Finland, 63p.



