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Figure 3. Mean of total N percentage (A), available P (B), available K (C), available Ca (D) and available Mg (E) in
stands and depths of study
» The "P" values for macro elements are shown as follows: A- stand: 0.018, depth: 0.182, in tract: -0.311. B- stand:
0.05, depth: 0.889, in tract: -0.591. C- stand: 0.000, depth: 0.013, in tract: -0.961. D- stand: 0.858, depth: 0.203, in
tract: -0.354. E- stand: 0.08, depth: 0.115, in tract: -0.971.
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Table 1. Mean (SE) of sail physicochemical propertiesin stands and depths of study

% Py <Yyl sl &bl Crogs
(2253) o
Jsl Ges ARAT R A%Y] Y&(£0.)¥) vv.0(10/vY) Y¥(+y/5) o350 FEVVAY P AV (Kog> OVl > pgim
p9d o vv/vo(x5/15) Yo/va(£5/20) Yo.0(1¥/V¥) Y1.va(2Y/A) >aals)
ot F=e/YOY P=+/000 (gl o= >pgd 3

(129 s . o3g5* L;AEJ;;?\;‘\A I:= L7;:\)/

sl Gos YE/va(£V/AY) YA/YO(£E/1¥) £V(2¥/0) ¥Y.vo(1y/a) o3t FEV/EEY P=2 /o AA (als &> VL s *>
pgd o va(xa/s4) ¥V/va(x4/3 ) ¥Y.vo(1y/va) o-.va(xv/5) ,4,.;;*’ >y b )
Gesl FEVASY P=/\VA (pg3 Goe > Jgl Gos)
(-22) s 0355% Ggas F=-/VYY P /YA
ol Ges yv/o(xf/-y) vo/vo(1y/o) ve.o(2)V/vs) TY.Yo(2v/15) o357 F=V/+ oy P=2/yaA
pgd o vv/vo(+a/5) YY(2E/v) Yo.vo(xy/.yy) yv.o(xv/vs ) (290> K g>1alE> VG s )
o Gest F=4/YA P:/iw (Js! o > 3os)
- 035 Bas F=+/SYY P=4 V54

sl s VIYA(E-/VY)  v/ev(xe/-AY) v.yo(x-/-¥Y) V.Y (£-/YAY) o35 FESIASD P=+/++) (aals ®> GYB)L " >
pgd o v/¥Y(x-/-¥) v/fa(£-/-vy) V.¥5(+/ - A¥) AA(E-/1V5) ﬂ,;ob > K b )
0) s Gost FREITYA P= /Y (b33 30522 sl 5057)
; 035 3as F=+/YYA P=1/V5R
ol Ges VY- (£4/-YA) V(£ /VF) YV (2 -/Ye) Y/-v(x-/¥Y) o3t FE550 P ey (0YGls &>
podee V/YO(E/VE)  V/¥V(2./-v2) V() v/ (Ee/evr) wl®> 0% 1,50 )
) Gost FEVEEVY P=ofev (gl " >ps 3ac”)
Cosbs 039 Gas FE1AY. P=2AYA
ol Ges Y.OF(£V/5Y) v.¥a(%-/1) Y.YV(2Y/A) v.a(y/-q) 03950 FEYIYYAP=+/- 0% (aals > pgio SOV 1>
29> Gos yao(2v/-+) YFA(£V/Y0) y.¥o(+1/0) v.o(+1/Y) K )

3 .
(gr/em”) s ol pogasce i

ol Ges V.OA(-/-V) V¥V (/AA) VEY(E/1Y)

p9d o VA (E/49) VFY(E/+A0) VYA(E/V)

Gesl FEVANAZ WY (gl os > pgd (30s)
036% (3as FEVYAFP=- /Y0¥

V.Yo(t-/-0) 03557 FE¥IY e AP= [+ oA (Kwgs &> 500 2 >
oY, >l P)
VL YY(-/-Y) Gosl F=o/0 s P=2[FAY (o) Bos >pgd Gos)

035 Bos F=+ /5 FAP=-[OAY



https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.6.6
http://ifej.sanru.ac.ir/article-1-196-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.6.6 ]

o)

2 A ilel |y S glbguslS s oo clad wilgz oS
Sl cal Joo 55 SB QI JB jaud e Jl38)
o Jrsly W3l YL SB il gl aop a8
035 Jub > caledyd g o3 il olS > ik polie
Oy puder 4 (V) Ml e Ml (olis polie 45>
ol a4 G oad (S S Bl Hhud e
50 (¥F) Abegaz o Adugna iagj ;o (o)) odila,
b yaud e Gialil iagh pl 50 el ool
D9 st S Wilodly s cle g 4 ) IS
P SB e 4 SpsY Ghaod jewd culSiL Jlasl
&S ngg)ﬁnﬁ 34> ‘d)ig.b 9 oMb d)lfﬂ Uwi‘)l
o pdy g Mg oo 0dd i SiY aY > jgge
S BLBI S (S (993 |y e BB i wili oo
Sy VO Bos Sl e VD Bas )3 jiud paie (i
S 5 &Sl o Lzl e ol opl & Col
o ol 3 Cla B b sdes Cund S0
Caols g L s & oy cSB (F1) ail
Cgae (38 QBSE o) S iy a5 (SOl
Oyt pelty LSE cpl > clpple Wed e
el JBl cnl g 09500 0333 sadiets o Pl JB
o popl (YY) Ll oy cuglio o9d Ol ply
oo 0dgi ;3 SB cdl alaw lial )3 (Sho onl 2929
9 uwl)ﬁl P Sy Culils 3Ty u;l SB L odd o
4 dg bl b body plo b duglis ;o puoly baas
el 9 jiud o2 polis b madS yaie ) 5LL
2 Ges ORIBHL bl el ke (l58l (V1)
i 5 o Lialdl b &Sl 039y sl B ol s
slp baalyd 9 095 o0 alS maliy 9 jhud (g2 (s polie
dpbin pald B Cle B eedS (e il
el Slptds Gpaey lie pole lie (pyide
(Srale (+710) SB (xaw &Y Ol
Jol 3o > QI LB polis i (992 jd 25 odabin
S S i i 5 pend &Sl sl sl LB Ml
o ol 5 SB (dais polie 55 plie (ke
5 (VP¥AQ) Canl yuiy SB  xbaw sy (o st
0153}l (el iss dlge b S5 )3 39390 oliE yolie &lg)s
SB gy p Jkb cds s 5 kS Ly
YY) W) sesdiins bl
Al &S o 0395ty pole B0 )3 Sy
03,5 Jos Jlams aald ddlaio & Cows wds B 5 uie
sy plo SB p» Bpasy ol ole wwl
se5 ol & el ol o) ) iy odd o5 USis
g dibie SB (Grorlol p UK Cuto ,5b 15
S sl bpiagh I ol @B L on guen
L oasbe SB e ol il cel 1) o)lS S
P VG ooyt g5 GBS () ) Sl 4 g
S bo9%m b awmlie 3 Bpany olie jolis 1130
SBl > g wanl 035 Joo jao (B o ]
09 Spore b Spdige kS GBS ¢y 65

WAY o] g sl [ 0)led [pgus Jlo ol (slo S uliips:

Sy e 4 Ol cu @)8 Kug g008
oo U3 (dn sl (h)98e) slada; slao)S
(o ungagiyisT) adl oo a8 oyl (b b Koy
il ly JeSse il 6B ded slaady, Glybl
ojl QLI cel ey g 08 dias (Sl
2 Gharw SpSojlul sl 4 dagi L (Fr) wad Qo L6
) SE (raw Gbges e slaody
5 &5 45 39y0 Hlanl cwl 4S50 (e sle
@ & olag)l el ) g By Cp gady) jea>
Claisy 3 a8 e SeS SB ol Ll g
29> Cuto il g 0391 yudin (e Bl Yo I i) 5 Bres
Sosgele Joml bges » Ojl orSeus g4
v
5 By (bds (pien o pli oS
el ) 5 (F+) wdloo 3bj ()39t (polite SutoS L)
M) 3 @B pals (ne Olysd paie ol Gl
s Fonl (YAXY) 39800 (Bpne pgio ile obaaiss
Ol 3 028l Jale S plyiear |y ol 395 s plyicee
S92y )5 HB ) pgio g g slmody SB- (g%
Gos 32 d9290 gyt e (35 iagR 3 55 (VY)
SHB Bgi 5 w23908T Glodg (gl Y
23990 Ofgr Ol &5 Cunl (Jb o pl ol o)l8
Copots bl Tobr Gee p g S
P Sy S Olgis Spdiee o9 Iyl )b g
2 By o35 SB > ey plljfl cle 38 oS
olyis ladsy sbgyB jpax 1) stelo Ye-0r Gos
Wls LBl 0l Gl pERE pegad > S
dgyre Ko SB 068 o2 4 cle & S i g o
il g 4B g Cepudy Jdlse (D Gane oy
Jali sl s dYY) cosl sddz)B yoywd 1 55
bl Sl g 03 S )5 Cod M gy 0y9e
Slp ol g canl 00008 by 363 Jbb 4 as e (LS )0
2rome; @lgy cul oadenlp S Gl g oS
dnine oy Lilodd oo Cguore K lgisdy 4LsiS )5 oS
3 s S 3 i s (W) 2l g ool
Bl (0) Cusl Lols Yo lojae 4 g 03y
s Jie 59y ¢ il ladisS b Jbose s
5 Sglize @yl o5 aSe (¥) casl Jless (gpel S
B2y o Sb Hid Ol S g9y p ) (a8l I
Olipe P9y 0ADAUS 3)l90 & dxgi L (YY) )b )
S palS pale (g oS & Blwgs 0395 53 Hiud
Sl o bliyl o bodg plo b dwlis )3 0395 oyl
JS (V) 3yl 329 (6)55Leb gosyy onidly yolie o
Wlge QbS5 Cus Cla LB GlS oy Haud
3] I a8 S0 ullad 31 )3 45 1y 0y dmo b
@ I b ) e el (1) sale Gle 5580
bSE g cwl Siddon edld 15t cov i
Sud dn $PS NP el b oS
shole 2 e gl (B) cutly sl gty Ol B


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.6.6
http://ifej.sanru.ac.ir/article-1-196-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.6.6 ]

oY del 33 LIS 53 5550 3 US> clrodgi 13 S Gy lié polic auglio

ol g BlSng Lulyd @ Cons 45 & aglie 5 (B i Sl ol 65 S0y L asl e )
SIS S gy 5 85 6 ol o eilie ol 035 el 5 SB bbb vy 2 255 g
2,5 (638 ouca Ha5 D590 (44565 LSl oguad (3 o) ew a5lg )3 g (YL adg s 4 o)lsen 9.5y i

Alie 4 295 b Gl coponla ooy dag 390

&bo

1. Allison, L.E. 1975. Organic carbon In: Black, C. A. (Ed.), Methods of soil analysis. American Society
of Agronomy, Part 2, Madison, WI, pp: 1367-1378.

2. Augusto, L., R. Jacqfues, D. Binkley and A. Roth. 2002. Impacts of several common tree species of
European temperate forests on Soil fertility. Annals of Forest Science, 59: 233-253.

Antunesa, S.C., R. Pereiraa, J.P. Sousab, M.C. Santosa and F. Gongalves. 2008. Spatial and temporal

distribution of litter arthropods in different vegetation covers of Porto Santo Island (Madeira

Archipelago, Portugal). European Journal of Soil Biology, 44: 45-56.

Ardakani, M.R. 2009. Ecology. Tehran University Press. 340 pp.

Adugna A. and A. Abegaz. 2016. Effect of Land use changes on the dynamics of selected soil

properties in northeast Wellega, Ethiopia. Journal of Soil 2, 2: 63-70.

Bower, C.A., R.F. Reitemeier, M. Fireman. 1952. Exchangeable cation analysis of saline and alkali

soils. Soil Sciences, 73: 251-261. ) ) ) ) ) )

Bouyoucos, G.J. 1962. Hydrometer method improved for making particle size analysis of soils.

Agronomy Journal, 56: 464-465.

Bremner, J.M. and C.S. Mulvaney. 1982. Nitrogen - total. In: page, A.L., Miller, R.H., Keeney, R.R.

(Eds.), Methods of Soil Analysis, American Socliety of Agronomy, Madison, WI, pp: 595-624.

Buresh, R.L. and G. Tian. 1998. Soil improvement by tree in sub-saharan Africa. Agro forestry

Systems. 38: 51-76.

10. Chirino, 1., L. Condron, R. McLenaghen and M. Davis. 2010. Effects of plantation forest species on
soil properties. World Congress of Soil Science, Soil Solutions for a Changing World, 1-7.

11. Dijkstra, F.A., C. Geibe, M.S. Holmstro, U.S. Lundstrom and N. Van Bree man. 2001. The effect of
organic asids on base cation leaching from the forest floor under six North American tree species.
European Journal of Soil Science, 52: 1-10.

12. Dijkstra, F.A. and M.M. Smits. 2002. Trees species effects on calcium cycling: the role of calcium
uptake in deep soils, Ecosystems, 5: 385-398.

13. Dehnavi, S., S.H. Matinkhah and F. Nourbakhsh. 2014. The role of Hackberr}\; "Celtis caucasica" as
nitrogen fixing trees on understory’s soil properties in reserved area in Ardasteh-Dehaghan in Isfahan.
Journal of Forest and Poplar Research, 21: 644-653.

14.Ehyaei, A. and M. Bebahanizadeh.1993. Description of soil chemical methods, Soil and Water
Research Institute. Tehran, 128 pp.

15. Farley, K.A. and E.F. Kelly. 2004. Effects of Eucalyptus saligna and Albizia falcataria on soil
processes and nitrogensupply in Hawaii. Oecologia, 113: 547-556.

16. Ghazanshahi, J. 2006. Soil and plant analysis. Aeyzh press, Tehran. Iran.

17.Homer, C.D. and P.F. Pratt. 1961. Methods of analysis for soils, plants and waters. University of
California. Agricultural Sciences Publications. Berkeley. CA. 309 pp.

18. Hosseini, S.S. and V. Hosseini. 2014. Effect of Reforestation with Pinus nigra Arnold, Pinus eldarica
Medw and Cupressus arizonica Greene Spices on Some Properties of Soil (Case Study: Garan region,
Marivan). Journal of Iranian Forest Ecology, 2(42: 37-44.

19.Jafari, M. and F. Sarmadian. 2003. Basics of soil and soil classification. First Edition. Tehran
University Press

20.Jeddi. K. and M. Chaieb. 2010. Soil properties and plant_community in different aged Pinus
halepensis Mill. Plantations in Arid Mediterranean Areas: The case of Southern Tunisia. Land
Degradation and Development, 21: 32-39.

21.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.

22.Kooch, Y., S.M. Hosseini and J. Mohammadi. 2013. The Effect of Pit and Mound Landscape on
Xg\rsi%bility of Cation Exchange Cpacity and Soil Nutrients. Journal of Iranian Forest Ecology, 1(1):

23.Kooch, Y. and Z. Zoghi. 2014. Comparision of soil fertility of Acer insigne, Quercus castaneifolia,
and Pinus brutia in the Hyrcanian Forest of Iran, Chinese Journal of Applied and Environmental
Biology, 20(4): 10-25. )

24. Lal, R. 2005. Forest soils and carbon sequestration. Forest Ecology and Management, 220: 242-258.

25. Luan, J., C. Xiang, S. L.Z. Liu, Y. Gong and X. Zhu. 2010. Assessments of the impacts of Chinese fir
plantation and natural regenerated forest on soil organic matter quality at Longmen Mountain.
Sichuan, China. Geoderma, 156: 228-236.

26.Mayani, N. and H. Payam. 2013. Afforestation effects with conifer and hardwood specieson some
physical and chemical soil characteristics. Journal of Social Sciences, 3: 467-471.

27. Neiryck, J. 2000. ImJ)act of Tillia plutyhyllos Scop, Fraxinus excelsor L., Acer Psedoplatanus L.,
Quercus ruber L. an Fa?us sylvatica L. on earthworm biomass and physico-chemical properties of
loamy top soil. Forest Ecology and Management, 133: 275-286.

28. Onyekwelu, J.C. 2006. Biomass yield and biomass functions for plantation grown Nauclea diderrichii
in the humid tropical rainforest zone of South-Western Nigeria. Ghana Journal of Forestry, 15: 30-39.

o

© © N o s


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.6.6
http://ifej.sanru.ac.ir/article-1-196-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.6.6 ]

o WRE liawo; 5 5y [t o5lacd [pgus Jlo (sl (o iz (sl

29.Rice, C.W. 2000. Soil organic C and N rangeland soils under elevation CO, and land manegement,
advances in terretrial ecosystem carbon inventory, measurements and monitoring conference in
Raleigh. North Carolina, October 3-5. 15-24.

30.Razavi, S.A. 2010. Comparison of Soil Characteristics and Biodiversity in Plantations of Bald
Cypress and Caucasian Alder (Case Study: Kludeh-Mazandaran Province), 17: 41-56.

31. Rostamabadi, A., M. Tabari and H. Jalilvand. 2013. Influence of Planting distance on growth, species
biodiversity and soil pro:Eerties in the Alnus subcordata and Taxodium distichum plantation forest in
Kolude region, 4(1): 19-31

32. Stanturf, J.A., C. Van Oosten, D.A. Netzer, M.D. Coleman and C.J. Portwood. 2001. Ecology and
silviculture of poplar C?Iantatlons. In: D.l. Dickmann, J.G. Isebrands (Eds), Poplar Culture in
NorthAmerica. Part A, Chapter, 5: 420-1976.

33.Sayyad E., S.M. Hosseini, M. Akbarinia and Sh. Gholami. 2007. Comparision of soil properties in
;;ure Paplar plantation and mixed with Alnus Subcordata. Junrnal of Environmental Studies, 46: 69-

34.Schulp, C.J., G.J. Nabuurs, P.H. Verburg 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.

35. Sardabi, H., A. Rahmani, B. Hamze, M.H. Assareh and M. Ghorany. 2010. Impact of different
Egc:ilf/;)tlgpiecies on forest soil properties in Guilan province. Journal of Forest and Poplar Research,

36. Salardini, A.A. 2011. Soil fertility. Tehran University Press, 434 pp.

37.Sadat Ariapak, S., V. Bayram zadeh and A. Moeini. 2012. Estimation of carbon sequestration in
biomass 1an10|5 szogl in Taleghani and Chitgar forest parks with elder Pine (Pinus eldarica) as main
species, 1: 15-28.

38. Van den Driessche, R. 2000. Phosphorus, copper andzinc supply levels influence growth and nutrition
(1)1;%y10é17ng Populustricocarpa (Torr & Gray) x P.deltoides (Bartr. Ex Marsh.) Hybrid. New Forest.19:

39. Vesterdal, L., I.K. Schmidt, I. Callesen, L.O. Nilsson and P. Gundersen. 2008. Carbon and nitrogen
in forest floor and mineral soil under six common European tree species. Forest Ecology and
Management, 255: 35-48.

40. Vesterdal, L., N. Clarke, B.D. Sigurdsson and P. Gundersen. 2013. Do tree species influence soil
carbon stocks in temperate and boreal forests? Forest Ecology and Management, 309: 4-18.

41. World Bank. 2000. World resources 2000-2001: People and ecosystems, the fraying web of life.
Washington D.C. Word Resources Institute, 389 pp.

42.Wang, W.J.,, L. Qiu, Y.G. Zu, D.X. Su, J. An, H.Y. Wang, G.Y. Zheng, W. Sun and X.Q. Chen. 2011.
Changes in soil organic carbon, nitrogen, PH and bulk density with the development of larch (Larix
gmelinii) plantations in China. Journal of Global Change Biology, 17: 2657-2676.

43.Wang, J. and L. Xin. 2016. Effect of poplar Plantation on the Physical and Chemical Properties of
soil: A Case Study in the North China Plain. Journal of Resourse and Ecology, 7(5): 352-359.

44.Yousefi, A. and L. Darvishi. 2013. Soil change induced by Harwood and coniferous tree plantations
establishment comparison with natural forest at Berenjestanak lowland forest in north of Iran.
International Journal of Advanced Biologycal and Biomedical Research, 1: 432-449.

45. Zarrinkafsh, M. 2001. Forest Soil Science, intraction of soil and plant in conection with the
environmental factores, Forest ecosystems of Agriculture Ministry. 361 P. )

46.Zhang, X.Q., M.U.F. Kirschhaum, Z. Hou and Z. Gue. 2004. Carbon stock changes in
successiverotations of Chinese fir (Cunninghamia lanceolata (lamb) Hook) plantations. Forest
Ecology and Management, 202: 131-147.

47.Zhao, J. and J. Zhang. 2011. Spatial variability of soil total nitrogen in a natural broad-leaved Korean
pine mixed forest. In Water Resource and Environmental Protection (ISWREP), 2011 International
Symposium on IEEE Conference Publications, 3: 1682-1685.


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.6.6
http://ifej.sanru.ac.ir/article-1-196-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.6.6 ]

Ecology of Iranian Forests Vol. 3, No. 6, AUtUMN N0 WINEEr 2015 ...ttt s

Comparison of Soil Macroelementsin the Plantiation of Forest Stand in
Khazar Forest Seed Center, Amol

Masomeh Soleimani Rahim Abadi*, Moslem Akbarinia? and Yahya K ouch®

1- Graduated M .Sc. Student, Tarbiat Modares University,
(Corresponding author: M.soleimany69@yahoo.com) o
2 and 3- Associate Professor and Assistant Professor, Tarbiat Modares University
Received: Jan 8, 2016 Accepted: April 10, 2017

Abstact

According to importance of forests, enforcement of accurate and systematic management
about them is necessary; in this regard recognition of soil quality is essentia principles. With
the aim of studying soil macroelement in each of Populus deltoiedes, Alnus subcordata,
Taxodiom distichum stands and around uncultivated area (control), 8 samples taken from each
of 0-15cm and 15-30cm depth. Soil sample for measuring the amount of soil macroelements
such as nitrogen (N), phosphorus (P), potassium (KI), magnesium (Mg), calcium (Ca) and some
physicochemical characters were transferred to the [aboratory. The result showed most amounts
of total nitrogen (0.34%) and available Calcium (6379.37 ppm) observed in the Taxodiom stand,
the highest amount of available phosphorus (18.59 ppm) and ma%nes um (638.75 ppm) fond in
Alnus stand, and the maximum amount of availble potassium observed in the Populus stand.
The most of soil macro element except available calcium (293.62 ppm), observed in 0-15cm
depth of al study stands and control area. This study suggests that plantation in uncultivated
and disturbed area can be positive step towards increasing the soil richness and fertility; witch in
Ecosystem management should be considered.

Keywords: Alnus subcordata, Fertility, Populus subcordata, Soil features, Taxodiom distichum
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