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Table 1. List of herbaceous plants under the different land covers
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Astragalus johannis

Astragalus cyclophyllon

Crataegus aronia
Hordeum bulbosum
Phlomis elliptica
Achillea biebersteinii

Aegilops triuncialis

Astragalus cephalanthus
Gundelia tournefortii
Boissiera squarrosa
Daphne mucronata
Vicia cuspidata
Carthamus oxyacantha

Arrhenatherum kotschy
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Gundelia tournefortii

Bromus tomentellus

Astragalus cyclophyllon

Boissiera squarrosa

Aegilops triuncialis
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Bromus danthoniae

Aegilops triuncialis

Bromus tomentellus

Gundelia tournefortii
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Aegilops triuncialis

Boissiera squarrosa

Bromus tomentellus
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Bromus tomentellus
Phlomis elliptica

Gundelia tournefortii

Astragalus cyclophyllon

Bromus tectorum
Aegilops triuncialis

Boissiera squarrosa
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Table 2. Some physical and chemical properties of the soil under different land uses under study (0-20 Cm depth)
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Table 3. Comparison of average carbon sequestration (0-20 Cm depth), carbon dioxide equivalent and its economic
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Table 4. Comparison of average soil nitrogen sequestration under different covers (0-20 Cm depth)

oD o ke 2l ) oSS 53 35 S

)ltsw "lt:‘f" )‘m (304 LSD)PJU?xu

(s o) o (s » ) (5 » ) it
ay/vy AN VY Noa™ S ob;
av/¥a WY AV Nos ¥ oy gy
\-Y/08 WY/YY V¥ a/yq "’ L3
¥/ ANAY /YA SIYA ot
NYas VEIYA A7A% W/EA® 99y
\R7A% WYIAY VISY YAy © Sl bsb
SNV NY AL sivo 599k e
1IV/¥ YWIYA ard Ve/ya? b S

Ol saon (10) 33,5 oo S etV 355 sy g (29550
P SE S oD Ol GRIEL > Wy Jeles
2 Bl S5 eyt Spdie S8S (pj O
SO Clesh loyd g 8 egad iy
03l Lt 1y ey S RgR b alde ol S5 g9
Sy B0 il oS iy ol istes o]
S glaaiss lyisar) LWBBI 5 SioxS b ofgn
P S SB O eyl geas el (Gexis
o> e oS o e b alie S
S e QI gy (K o395 )3 5 (g
(YYOF) hen 5 55 Loyl diwly cped jd ol ansly
P B sbaS sy b Sk a5 ws)S aSh
3Py ‘_’j Sl Ul o caba oid )5 K> zolew
i e e lis 1y (ool slacgly (calise (sl Jlw)
SB b Shy j Kalesl Oy jl oisy oy oo
CoieS 5 aisS glite Cudpw a4 adlas )90 slaodgs
5253 2l odgs cpl axllas 390 oy Ll slanS Y
bogion ol @l g Colite 4 @y b (J
GBS sbpadls byl g adlas (LS el
5 Srok K gbedy sbpjse 5 Sy
Meidig s Sy @l adlhe 350 S Sig
2,5 0

gt GhBe 5 SB Y Gaks sopdd Ol
ol boly il [Sin gyl bel b JSia
AYEA L ply ey SionS bj 5 sloyds g LS
o 39 Sa 3 o5 MDD 5 MOS A/YA A/AY /YA
MYYLU YN oo iy ol oolasdl o)
S > Jby cgabe AYYY 5 AY/FA N -Y/0S O -V/VY
(¥ o) 48 apwlone

Stwlbxe Gyl jlingh onl jl Jolb @l 4 w295 b
b sbpgie gox) S wopsd IS woladl )
SRz g oo by 5 SB O (F 5 ¥ laess
YIAYY ¢ YIVOA ol cuiypas o5 Jlpl bol aubs

LSe > G WIEA L ogyie )8 by pj SB
oo 21y Bl serdd Olime i <0 S0y
25 SiguiS ol sl dBly gy 3550 slas )
(5o (oD JSa jd o FIVA L o oy S
Canl 03D uol,\wl dg5dy Iy 1595 Eopd Ol}ﬁ‘ u.’)uog
S Sl 5 B8 w5 e <cilrle Y Jpe)
B b dwolie )3 ey oyt ey Ve il Ll
oud u»)l)f @Lu ‘C‘L" d’] Lol 04 A5 celys
OB 5 915 (YA) oisin 5 g V) 58 alwga
Srore €30 &9 ke Hlnn b () gss 9 <l
S 228l Oigrs 9 S oMSSIme g ileedd
Sy SLAFS (upj pie  SB ) gopdd i
039y OIS Sl S (ppj S ) «SB > (g s
e SadisS I ey )b dre yobar (IS Bwgs
gy sl g gl ey
S oS e ee SN Sl ged
NSl s g 2980 Cgume SB 4 (6399
SB o odd 0pudd J S e 0aiS o slaail s
S psige SbasS SpdY s g () il e
sy GBS L(YY) Conl (208 S g sS4 o
clale cleds sdos jobdy Sy Jiow sS40
Moo oS 5Vl Sl 5 Joloma lysamsr Sl il
P SN S Glise 45 95 0 el Jelge ol (V)
Gopd 3D Mg o &S ML guin Sy Sjew (sadisS
Sz p ol 5 35 By g B S iy
S Sy ol Jlde asye Lbd Sy Jigw
BUPS (pitred ol 4Bl 4wy O 38 Cwlbrs
5 B SledS 5y laalpd sbml 4 oxie (Sigw SS
Gl b b opl g ogMe (YAA) 20,5 o Kin > (gl
Clld Giall 4 e Sy Sigw Sojew > 29290


http://dx.doi.org/10.52547/ifej.8.16.165
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.16.13.8
http://ifej.sanru.ac.ir/article-1-338-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-25]

[ DOR: 20.1001.1.24237140.1399.8.16.13.8 ]

[ DOI: 10.52547/if€}.8.16.165 |

W- CudlS s JSix slas )l ST > gy g S 5o Ol dulie

olyed Sy SB35l 48 0l LS 2 S Gl e b dploxe US> by )kl
5 waldl s SIS Gl Syl lp culie ganS 5 TTAE 9 YAV ey S 93 ol iy ) S
OS5 eSled Sy Bkl e (Sl pials s (S Coged ]y a3 3ege (S ST S8
Sl zlae S (J S Gygods lan )0 39350 Lodj)l sl K bas (plpls cwled S 68y SB

YL byl 4 dogi b odg cpl (805 5 Slnl bl

&l

1. Ali Akber, M.D. and R.P. Shrestha. 2015. Land use change and its effect on biodiversity in Chiang
Rai province of Thailand. Journal of Land Use Science, 10(1): 108-128.

2. Ali Arab, A., S.M. Hosseini and Gh.A. Jalali. 2005. The effect of maple (Acer insign), Populus
deltoides, Robinia pseudoacacia and Cypres (Cupressus sempervirens var horizontalis) on some
physicochemical soil properties in East Haraz Plantation, Journal of Water & Soil Sciences, 19(1): 96-
106 (In Persian).

3. Badeian, Z. 2006. Relation between carbon stock and pH in the organic and mineral soil layers of a
mixed forest of beech. A master thesis in faculty of natural forest, Tehran University, 69 pp (In
Persian).

4. Berg, B. and C. McClaugherty. 2008. Plant litter decomposition, humus formation, carbon
sequestration. Second edition, Berlin: Springer Publication.

5. Blake, G.R. and K.H. Hartge. 1986. Bulk density. In: Klute, A. (Ed.), Methods of Soil Analysis. Part
I. Physical and Mineralogical Methods. Soil Science Society of America Journal Pub, 9(1): 363-376.

6. Bremner, JM. and C.S. Mulvaney. 1982. Nitrogen-Total. In: Page, A.L., Ed., Methods of Soil
Analysis. Part 2. Chemical and Microbiological Properties, American Society of Agronomy, Soil
Science Society of America, 595-624.

7. Carter, M.R. 2002. Soil quality for sustainable land management: organic matter and aggregation
interactions that maintain soil functions. Agronomy Journal, 94: 38-47.

8. Dinakaran, J. and N.S.R. Krishnayya. 2008. Variations in type of vegetal cover and heterogeneity of
soil oraanic carbon in affectina sink capacity of tropical soils, Current Science, 94(9): 1144-1150.

9. Drewnik, M. 2006. The effect of environmental conditions on the decomposition rate of cellulose in
mountain soils. Geoderma, 132(1): 116-130.

10. Ghasemi Aghbash F., S.Gh.A. Jalali, V. Hoseini, S.M. Hoseini and B. Berg. 2014. Study of the
relationship of nutrients dynamics and chemical composition of litter with decomposition rate in late
decomposition stages. Plant Research Journal, 27(4): 715-727.

11. Hobbie, S.E., M. Ogdahl, J. Chorover, O.A. Chadwick, J. Oleksyn, R. Zytkowiak and P.B. Reich.
2007. Tree species effects on soil organic matter dynamics: The role of soil cation composition.
Ecosystems, 10(6): 999-1018.

12.Kooch, Y., S.M. Hosseini, C. Zaccone, H. Jalilvand and S.M. Hojjati. 2012. Soil organic carbon
sequestration as affected by afforestation: the Darab Kola forest (north of Iran) case study. Journal of
Environmental Monitoring, 14: 2438-2446.

13. Lal, R. 2004. Soil carbon sequestration to mitigate climate change, Geoderma, 123: 1-22.

14. Lal, R. 2005. Soil carbon sequestration in natural and managed tropical forest ecosystems. Sustainable
Forestry, 21: 1-30.

15. Ledn, J.D. and N.W Osorio. 2014. Role of litter turnover in soil quality in tropical degraded lands of
Colombia. The Scientific World Journal.

16. Liu, J., P. Jiang, H. Wang, G. Zhou, J. Wu, F. Yang and X. Qian. 2011. Seasonal soil CO, efflux
dynamics after land use change from a natural forest to Moso bamboo plantations in subtropical
China. Forest Ecology and Management, 1131-1137.

17.Mahmoudi Taleghani, E., G. Zahedi Amiri, E. Adeli and K. Sagheb-Talebi. 2007. Assessment of
carbon sequestration in soil layers of managed forest. Iranian journal of Forests and Poplar Research,
15(3): 241-252 (In Persian).

18. Martinez-Mena, M., J. Lopez, M. Almagro, C. Boix-Fayos and J. Albaladejo. 2008. Effect of water
erosion and cultivation on the soil carbon stock in a semiarid area of South-East Spain. Soil and
Tillage Research, 99: 119-129.

19. Moslemi, S.M., S.Gh. Jalali, S.M. Hojjati and Y. Kooch. 2020. The effect of different forest types on

soil properties and biodiversity of grassland cover and regeneration in central hyrcanian forests (Case
Study: Seri-Alandan-Sari). Ecology of Iranian Forests, 7(4): 10-27.

20.Nelson, D.W. and L.P. Sommers. 1986. Total carbon, organic carbon and organic matter, In: Page,
A.L. (ed.), Methods of Soil Analysis: Part 2, American Society of Agronomy and Soil Science Society
of America Journal, 9: 537-579.

21.Nobakht, E., M.R. Pourmajidian, S. Hodjati and A. Fallah. 2010. Comparison of carbon sequestration
in the pure plantations of conifer and broadleaves (Case study: plantation plan of Dehmian,
Mazandran), 11 pp (In Persian).


https://www.tandfonline.com/author/Shrestha%2C+Rajendra+Prasad
http://dx.doi.org/10.52547/ifej.8.16.165
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.16.13.8
http://ifej.sanru.ac.ir/article-1-338-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-25]

[ DOR: 20.1001.1.24237140.1399.8.16.13.8 ]

[ DOI: 10.52547/if€}.8.16.165 |

W yraa UL“M) 9 ):JLJ IAYd o)Lou:': /M i Jl.w Ul)"l deb K}" wmf:y

22.Panahipour, M.S.A., M. Koupahy, M. Makhdoom and G.H. Zahedi. 2007. Estimation of economic
value of soil conservation function of Caspian forests of Iran (Case studies: Forest management
projects of kheyroudkenar, Mazandaran Wood and Paper Company and Shafaroud Company. Natural
Resources Research (Pajouhesh& Sazandeai), 76(3): 1-9 (In Persian).

23. Parsapour, M.K., Y. Kooch, S.M. Hosseini and S.J. Alavi. 2018. C and N cycle monitoring under
Quercus castaneifolia plantation. Forest Ecoloay and Management, 427: 26-36.

24, Parsapour, M.K., Y. Kooch, S.M. Hosseini and S.J. Alavi. 2018. Litter and topsoil in Alnus
subcordata plantation on former degraded natural forest land: a synthesis of age-sequence. Soil and
Tillage Research, 179: 1-10.

25.Post, W.M., T.H. Peng, W.R. Emmanuel, A.W. King, V.H. Dale and D.L. De Angelis. 1990. The
global carbon cycle. American Science, 78: 310-326.

26.Quéré, C. Le., R. Moriarty, R.M. Andrew, J.G. Canadell, S. Sitch, J.l. Korsbakken, P. Friedlingstein,
G.P. Peters, R.J. Andres, T.A. Boden, R.A. Houghton, J.I. House, R.F. Keeling, P. Tans, A. Arneth,
D.C.E. Bakker, L. Barbero, L. Bopp, J. Chang, F. Chevallier, L.P. Chini, P. Ciais, M. Fader, R.A.
Feely, T. Gkritzalis, I. Harris, J. Hauck, T. llyina, A.K. Jain, E. Kato, V. Kitidis, K. Klein Goldewijk,
C. Koven, P. Landschiitzer, S.K. Lauvset, N. Lefévre, A. Lenton, I.D. Lima, N. Metzl, F. Millero,
D.R. Munro, A. Murata, J.E.M.S. Nabel, S. Nakaoka, Y. Nojiri, K. O’Brien, A. Olsen, T. Ono, F.F.
Pérez, B. Pfeil, D. Pierrot, B. Poulter, G. Rehder, C. Rddenbeck, S. Saito, U. Schuster, J. Schwinger,
R. Séférian, T. Steinhoff, B.D. Stocker, A.J. Sutton, T. Takahashi, B. Tilbrook, I.T. van der Laan-
Luijkx, G.R. van der Werf, S. van Heuven, D. Vandemark, N. Viovy, A. Wiltshire, S. Zaehle and N.
Zeng. 2015. Global Carbon Budget 2015. Earth System Science Data, 7: 349-396.

27.Rajabi Noghab, V. 2011. Estimation of carbon sequestration for two species, Amygdalus and Vitis,
and assessment of calibration of carbon sequestration models (case study: research site of Hossein
Abad). A master thesis in Shiraz University, 119 pp (In Persian).

28.Rivers, N. 2014. The Case for a carbon tax in Canada, Canada 2020. Article available
athttp://canada2020.ca/canada-carbon-tax/.

29. Sadeahi, A., A. Salehi and S.A Mousavi Koupar. 2015. Effect of poplar monoculture and poplar with
peanut as an agroforestry cultivation on soil chemical properties. Ecology of Iranian Forests, 3(6): 28-
35.

30. Schuman, G.E., H. Janzen and J.E. Herrick. 2002. Soil carbon information and potential Carbon

sequestration by ranaelands, Environmental Pollution, 116: 391-396.

31.Schulp, C.J., G.J. Nabuurs, P.H. Verbura and R.W. De Waal. 2008. Effect of tree species on carbon
stocks in forest floor and mineral soil and implications for soil carbon inventories. Forest Ecology and
Management, 256(3): 482-490.

32. Shabanian, N., M. Heydari and M. Zeinivandzadeh. 2010. Effect of afforestation with broad leaved
and conifer species on herbaceous diversity and some physico-chemical properties of soil (Case study:
Dushan afforestation - Sanandaj), Journal of Forest and Poplar Research, 18(3): 437-446 (In Persian).

33. Shafiei, M., M. Raeini-Sarjaz and R. Fazoula. 2014. Drought monitoring of Arjan-Parishan Plain
(Study Area of Parishan Lake of Fars Province). Journal of Watershed Management Research, 5(9):
46-63.

34. Shaoshan, A., A. Mentler, H. Mayer and E.H.W. Blum. 2010. Soil aggregation, aggregate stability,
organic carbon and nitrogen in different soil aggregate fractions under forest and shrub vegetation on
the Loess Plateau, China. Catena, 81: 226-233.

35.Snyder, C.S., T.W. Bruulsema, T.L. Jensen and P.E. Fixen. 2009. Review of greenhouse gas
emissions from crop production systems and fertilizer management effects. Agriculture, Ecosystems
& Environment, 133: 247-266.

36. Tarighat, F.S. and Y. Kooch. 2018. The effect of four types of broad-leaved trees on soil C and N
storage and mineralization in Forest Areas of Noor City. Journal of Water and Soil Science, 22(2):
175-188 (In Persian).

37.Varamesh, S., S.M. Hosseini, N. Abdi and M. Akbarinia. 2010. Increment of soil carbon sequestration
due to forestation and its relation with some physical and chemical factors of soil. Iranian Journal of
Forest, 2(1): 25-35 (In Persian).

38.Wall, A. and J. Hytdnen. 2005. Soil fertility of afforested arable land compared to continuously
forested sites. Plant and Soil, 275: 247-260.

39. Waska, K. and M. Drewnik. 2015. Land use effects on soil organic carbon sequestration in calcareous
leptosols in former pastureland-a Case Study from the Tatra Mountains (Poland). Solid Earth, 6(4):
1103-1115.

40. Whlliam, E. 2002. Carbon dioxide fluxes in a semi-arid environment with high carbonate soils.
Journal of Agricultural and Forest Meteorology, 116: 91-10.

41.Zhao, H.L, Y.H. He, R.L. Zhou, Y.Z. Su, Y.Q. Li and S. Drake. 2009. Effects of desertification on
soil organic C and N content in sandy farmland and grassland of Inner Mongolia. Catena, 77(5): 187-
191

42.Zhonglu, G., Z. Shuhua, J. Juan and C. Chongfa. 2015. Nitrogen mineralization controlled by N/P
ratio of plant residues from riparian buffer strip. European Journal of Soil Biology, 67: 5-11.


http://dx.doi.org/10.52547/ifej.8.16.165
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.16.13.8
http://ifej.sanru.ac.ir/article-1-338-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-25]

[ DOR: 20.1001.1.24237140.1399.8.16.13.8 ]

[ DOI: 10.52547/if€}.8.16.165 |

Ecology of Iranian Forests, Vol. 8 No. 16, Autumn and WInNter 2021 ...........couiiiiniininieeiee e e ee e ee e eeeaeae s 172

Comparison of Carbon and Nitrogen Sequestration in Soils Under Plantations,
Natural Forest and Agricultural Farm Land Uses in Arjan Plain
in the Fars Province

Mehrdad Zarafshar Mohammad Javad Rousta Mohammad Matinizadeh?®, Seyed
Kazem Bordbar*, Kokab Enayati®, Yahya Kooch®, Mohammadreza Nehgahdar Saber’
and Alireza Abbasi®

1- Assistant Professor Natural Resources Department, Fars Agricultural and Natural Resources Research and
Education Center, AREEO, Shiraz, Iran
2- Associate Professor Soil Conservation and Watershed Management Research Department, Fars Agricultural and
Natural Resources Research and Education Center, AREEO, Shiraz, Iran
(Corresponding author: m.roosta@areeo.ac.ir)
3- Associate Professor Research Institute of Forests and Rangelands, Tehran, Iran
4- Assistant Professor Natural Resources Department, Fars Agricultural and Natural Resources Research and
Education Center, AREEO, Shiraz, Iran
5- Master of Soil Conservation and Watershed Management Research Department, Fars Agricultural and Natural
Resources Research and Education Center, AREEQO, Shiraz, Iran
6- Assistant Professor Department of Range Management, Faculty of Natural Resources and Marin Science, Tarbiat
Modares University, Noor, Mazandaran, Iran
7- Assistant Professor Natural Resources Department, Fars Agricultural and Natural Resources Research and
Education Center, AREEO, Shiraz, Iran
8- Expert of Natural Resources Department, Fars Agricultural and Natural Resources Research and Education Center,
AREEOQ, Shiraz, Iran
Received: September 2, 2019 Accepted: February 16, 2020

Abstract

The carbon sequestaration by plants and soil is one of the easiest and the most econimical
ways to reduce atmosphere carbon. This study was conducted on the planted land use of
Fraxinus rotundifolia, Cupressus arizonica, obinia pseudoacacia L., Elaeagnus angustifolia,
Cedrus libani, and Quercus brantii (persica) in the Arjan plain of Fars province. For each
plantation land use, there were three plots with 125 m? area where 25 trees were planted with
2.5-meter distance. Also in the vicinity of these land uses, which were established about 50
years ago as a adaptation experiments, were a natural oak forest and a 10-year-old alfalfa farm
land. In each plot, five soil samples were taken from 0-20 cm depth. Then simple soil samples
from each plot were combined and a composite sample was prepared for each replicate. Totally
three composite soil samples from each land use were transformed to the lab and organic carbon
and total soil nitrogen were measured and carbon and nitrogen sequestration rate and their
economic value were calculated. The total economic value of carbon sequestration in the soil
under the cover of C. libani and Q. brantii natural forest was calculated to be $77571.43 and
$69809.52, respectively. Each hectare of soil under the cover of these two species captured
387.9 and 348.6 tons of carbon dioxide, respectively. Unexpectedly, the values of carbon and
nitrogen stock was higher under cedar trees, as non-native species, when compared with the
other tree species. Therefore, these species can be considered as proper options for forest
restoration plans. Transformation of natural forest to agriculture led to decreasing of soil carbon
stock till 79.63%. According to the results of this study, it is recommended to avoid conversion
of natural forest to agricultural lands and native trees like oak and non-native forest species
adapted to climate conditions should be considerded to restore deforested forest lands.

Keywords: Arjan Plain, Carbon sequestration, Plantation, Quercus persica
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