?/&{é{/!u’;ﬂo?}‘t&/!
JKa g 092 65918 9 pole opiagds @ put
IFA0 (o, 0 )lowd ogu 9 oy Al
http://jwfst.gau.ac.ir

ot § CS Cawd M2 S gT 30 T Slaogad 3 g 5%l i

TEsS a9 e e aan” laala ooy aaidl,
Comtils 5 usde S oKEI O 2l psle 5 b b 2 a2l (IS L3l i)l st gal s
(SIS o5 8 sl OB S s (jb’ ERTSTEIS ffl-“ oSzl ‘J—<'~’.' SiS) s L;-“L«-ﬂi’ 035 (5S>
M 05,8 Slslial ¢ usde o oK 5 alis e 5 b e oS0

Vw_)./\ﬁ C/fj.v a@‘: u_;}." g_;.'.L.'.J: C}L;)‘-f'rb CL& oIS
VWRE/UYY 2 b el ¢ VYA ANV sl s

oS

S Sl kS el 5 I SEt s ST S d sl 5l (K K s able
Sk s M pobis bim ojline S 035 L Kl Ss el B iS5l ol slasls
Al K Jsel o e el 5l S Wl e S gla S ctls 5 ol o
ool g S1 5 Shas 55 G I Gl s e slagarl Sl ras  obe
Sl odas QLIS oS ol ol plndl St Sl yoast y JB 55 ST 35550 3 Gl Sl
o Sasn il el S ol esg GV o ST s w8 g a5 LB
aglie umen 5 S Gl Sy Gadiad n M Glapten S B e p ey
.Qéﬁc;)ra.ml.i&Eﬂpﬁzduwﬁ\dujsom:bg\@|mﬁ

ClS s slaes s 3 Sbt Sls gt SB35 tasn cul Lo ila i, g ol ge
o S s 355m 5 Ol 3 W15 0Ll et IS s gla [ 55 S b
laesss 31 S oa ys andlls 550 adlae j5 St (gpdols gl astla 51 & vy sk
w3l ol el (68 Ko e 5 g3l il bl o sl 3T el 13 b b (K

hosseini@modares.ac.ir :43\e J yes”



1YR0 (£) o )lond dTY) s SR> 5 g2 (5908 9 pole S sig sy & patd

o Sy b ailate 5 15 1S (S IS ey 13 (S IS el 5 e 3le Al s
S Sl (gl St glad g s Cls p VO-Tr 5 =10 Gas o3 3l S @5 VT ((dal)
Glaiaiis 2 n 5 edS (s coanly Ghed OJp Jold SIS pas  pole i
A aons C/ 5 s i ol 4 gy 5 Sl ol b 50500
A e Glaes g (b s S 3L e LSS sl 1S sl 0L IUT e slaasily
Olmn 23 51 aman s gy (13 pime SV BB Gae i 51 5 diils (6 ls sme SN (als
Sl sy Solagre Dl sy ge SlaGes 5 s s e 55 0S4 (S Cams 5 Cusb)
e Fas VYV AY/AY 055 0 ds o S Cnnd 3 o3 VAVY QAL Cusb )y Ol o YL
sl OLis S gdas jole o3 6 Seslll g Jsl Ges 5 10 CLS LSJSL,K"".' 035 4 by s
L ols g SO S Gas 4 a5 L &S Al o a8 Gas Gl L el 5o (6ol &S
o 3 e i 4 ol O s 0L G ey glie olie pt3 LT il s e 0L
bymyr oo BB i 055 s iy 5 03y el (5 S 035 4 b e IS 035 %0
b ey o3 511G S (S K o35 e 5 A3L e L 131 (S I 0355 @
B e pLs5 sl a5l ol esls 0L 1) Olgs 0 5L e 58l & Cd 5 ol
A Jol e VG el 5 reb R laes 553 e ol BB endS 5 Ol
S fo dh g0 3l gfﬂb_ﬁéuesjé@l.i Cowd doe S cplas Ol g5 o0 §yoma 3 :‘5;4;::3
Ny ¢35 o Ladf;;_- Sl o e 5o 1 les g Sl s 5 S S lres g 4 Sl
I
S 1 o S 2 Sis (S K (b K (S gl S isllS slools
Aodlo

=S ol Dk 5 S AnST (60 58 0 sa GOIST GlalS Ol 05580 55, Sl
Fobe w5 imen 5 S sk 5 Sl Glaeds b L Bl i e sty
2o A eSS 53 et a5 IS e LA S (S5 s el s ol
DS ,50 5 e slaely 51 S Sl SIS 1 5 St gla Sy et g3 5 Sb 1 S 6,3



Ol)Se g sl (2d) andl,

S 3o 5 5 e Sl IS ol 035 iy 0T g D Sl Olee SRR s
oz 3 als gy ke glaylSaly 58l ose S B (gl Al S deS] (g3
Loy i Joloy 15580 A5 s SThe e iS5 Sl ) o sime sba by,
SO a5l JUis a1y ool slaau s oS (S w5 (o 5 50 51 ol iy slags 5l
(81) 3,5 o)lal K Sl o e 5 I8 Ko w0 Ol o 397 50 sla, Sl s

;5L<""~' Sas o 5 cule pde glac s <=l>_L}\ s S Lild see Lo e
Ssis @S St el Lis o esn St beg S Ol 1l gl (8 Kx)
S s Sl Camer RIB1 5 s b G K A5 Wy 4 e s L)
J s 8 K 3k 3l b K arw s K Sladst Kos 5 g <V guame 4 03538055,
TR ) GO I T O S FNY ey S T GO VR W e O PR
S Ll by e s iy Cueal Sl Car Wy 5 K e by s
s el skl 3 e CeS 5 ClaS L b K sl s ege SEE el plowil slagsls

Lo Sty a aily S (Jslge o3 CdS 5 CoaS Jold (K S gl S35
(V) el s 3 5 Sy jols a5 o 3 St 455 5 o pde S & (oob3l ooy
Gk 3 e olie () el 0T S s e ol bais o i (Ko S 035 kL
A gt S1 Gl olie 4 sty dme 5V s 5 (655l Blse ((Suslsa il
Silwlay i S N s oliislin sla S5s 5ok 5l o slaad S .(8Y) Wsd
Gl 2l obie i m s bl 25 oS 2Y s ens plerd OLS 5 S5 e ole
= s SBESS bl s e Slapala Sl el 5 Lid O350 Rl (M) S L
(YA) il v.:.....‘..,JJS\ 5 Sas

OLis &S el el <=l>_L}\ St Slo s 5 5 ba S s 5 sl Sldlas
AN ol Skt pdol peng oV ST s 0 g e s BB K e
Sﬂ@jylﬂfﬂ&ﬁcuik«liL5\4>.:=:>'-)>¢u:>'-)>)'\r_o\JAL:ijMZﬁAS.,\A:&aQLi.}QwUu
£5 501 Sl (ALS iy oy e b il bl ol 5 sls U s GlbT L
Sl s plsil 0887 Ol 5 58 b s & ks 53 (VA) Col glize aLS iy

L o i8S St s Ll Sppon 8 S e 5 S o S S &S sy o

Yt



1YR0 (£) o )lond dTY) s SR> 5 g2 (5908 9 pole S sig sy & patd

G S K sz 0 48 Easn 3.0 daas g s S o 1y T S s 5 Sl
St Cile Sloo past r Gasile jsba 0Lt oS 35 01 51 Sl s 55 csb, dl Y
V) ol 53 sgin mbaw S (52 Sl V0 U Jio Gae 5o La 5U ol 5 6,108

L el 5 Lol S alysl s Glag S K St ol aalllas L aS Zags s
4S Ly s ol (23 S o Sl Ul =l g (S b s D S s
Yo 510 e glages s (S SUcslia 5 JTesle LC/N Sl (055,55 S iy
5 S (88) Sl o3y My a5 b el 0S5 el sl s (IS K S (6 e Sl
W38 oS Sb et S5 Sl S 2 (03 655 0 A (s Sl o (Tr) OIS
SCOP) Jldsd (SLagisS 5 ol 0351 1 los 51 208 L (b SU 3 03558 4 )5 e &S
pH L ;e (L Acer psedoplatanus) |5 5 (Fraxinus excelsor L) ¢ «(Tilia platyphyllos
(L Fagus sylvatica) I, 5 (Quercus robur L) ;.3 byl slaas S a ol s 5VL
AFY) Wlazils

3 5 O5s eopS o ASlg e s g S oS il by (Yoo Y) Ol 5 oY
2 Bl pabse ol & das 13 b o Ol £ b s Sl s ke ole
Glaai S 3 (TrA) OLGa 5 OOl L(YA) il e wimn ST a3 Sl sladsl 3
RO 5 S S G paie s S S e S s S e
2GS K b el & sl oLz Lol @S 5 Lsls L3 ey sise s S gla S5
o (V) O 5 pdie (5, (£0) A3 LL3l e o0 S Sl Jlas 5 S gla S5
L3y Ol 3 g3ledids el 5 Gl slaels K 3 St gl S5is 3 (F s
b ly e 8 K calises glacd 3 o an2lS 53 sbaai S S 5y 0 51 Sb- =
A was )3 50 o |, St ol (o550

Slaarli 5l 5 s 5 S Slosast 5 S oSl b s b G ol
2 A b s el s glaes g s ol 1S5 s Bl il s S gl
Al aUls b es pdy @ 05k bl 555 Slieas 3 @315 0Ll SIS o sls K aiate
s ailaie L Lol aglie s St plasd 5 (S5 Slasite @l i 53 K Glaes s



Ol)Se g sl (2d) andl,

St ool la ot Ld Olyea 45 das S5 s 3y50 |y dald aieie Ol goa o,

.J;J;ngd)};dudf;z)\&gw):,qﬁmﬁoiciuuJ.:uua

g, 9 S0

SreskS Hlem o C“a\))).} Ol el le.adf;q-)'\ Sla=U 5o b ge axllas tasdlas 5 g0 addais
aids V4 o Y adllas 50 adke LSl ar 50 (8 S s Ol Olil s Ol
0) b asli ¥4 aids 0) ax 5 0 oldl x> Jsb 5 Jld b 8) aids Yoo 5 Y U 43U EA
() WL e Li)_scla“)'\]u\‘m Ghor eyl awls 5o 5 35 a3l £ 4ids 0 4 ;s
a abgrye (Vo0 =Y IY) Ul s 5 ol Cosb o g0 51 e Bl 5 les gdueis ol
w\;;ﬂ,-\g,i&}me&é\,oum,-)u)}wv G 5 5 kS 0 3 S Sliear oKa!
ol 2o o VY Clb Yo Sl Sle 5018 ol a3 VVE AVl glos bow e &S
Sal oS Jtis 5 Sal ol 5 K anls e 4lKS 5 3 i il gl S (M)
V) Gl Ao Yo B et 5 3L ot ST 5 (glasls

© Gyee opsle il bk Lol ol el 130 IS ab o35 1 Jals iz, s glres s
ey 13l e ol sl aeel (UK 655 OLELTy 93 (6w ot sl 5o S YY Cag
e VE s o 3l en 5 OLEGTy 55 (G T4 sl 53 S Vo) s 4 (sl s
V24 sl o3 S VVA Sy 4 105 (1S G 035 WOl K (5w Sadn Ll 3
o VU dl jo aals e .l sl CE\) KA WY Cany & dald oa g 5 OLAGTS 53 (5
sskiea S Lelys ol sl b psbe 78 S o5 sl 530S b s
SU e by adlaie 5 dals 3 |l a2k nl 4 s edd 4B S e s pls O £ b (51!
() Wl



1YR0 (£) o )lond dTY) s SR> 5 g2 (5908 9 pole S sig sy & patd

Mazandaran

S
3%
‘ Tehran
e Chamestan ey
9. s L
op 8 e °
0"'.’/ -
o
0 s 100 R

Obmaz adlite (O1545300 Ol 5 andllan 35 g0 adlaie Copnd go -V IKS
Figure 1. Location of study area, Mazandaran Province, Chamestan region.
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Table 1- ANOVA values of the soil characteristics in the soil stands and depths

sig F ol aasete sig F ol aasie :J”’“ C’f““
. - ource 0
F-Value Characteristic F-Value  Characteristic Change
0.049: 251 e 0.09™ 2.09 o
A * . ) R . . B Depth) ;
0.066 ™ 8.19 SES RS 029" 113 (o) o2 (Depth) 3oe
0.454™ 0.92 Nitrogen Stock 0.213" 1.49 Sand (%) Gestor 5
(Ton/ha) (Depth* Stand)
(Stand) o> 55
0.612"™ 251 QLS (5) pd o5 0.000% 7.34 (4s) s (Depth) s
0.749 nz 0.103 phosphorus Stock 0.263™ 127 Clay (%) Gesttes g
0.599 0.69 (Ton/ha) 0.998 ™ 0.02 y (70 5
(Depth* Stand)
- (Stand) o> 55
s - "v o2
0.02: 311 = ] 0.001 523 (o) (Depth) es
0.00: 14.06 (s ) 063" 022 o ctes
0.785™ 0.43 Potassium Stock 0.103 ™ 2.01 Silt (%) Saliers
' (Ton/ha) (Depth* Stand)
(Stand) o> 55
[’C"“ls "_/‘?>.AJ 3
0.000: 585 s 0000% 943 (esd ks (Depth) gus
0.281™ 1.18 Olse/ ) 0.000:# 13.48 Water .
O 34 . 2 54 Ly»&'-:%iy
0.846 ™ : Calcium Stock 0.06™ : content(%)
(Ton/ha) (Depth* Stand)
) (Stand) o> 55
e 6 D
0.001% 5.31 el 0.007% 389 4 S L (Depth) Ges
ns 1.09 Olsa/ ) 0000  17.14
0.299 ) (C/ ) O3 Csies o
0.443 0.94 Magnesium Stock ) o, s 12 N/ =20 oS
Ton/ha) ' (Depth* Stand)

Significant is at the 0.05 level * and ns: is no significant

Al e sl pme NS 5 WAL e do s 0 Jlez CEM BERTSIEYpErt.
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Table 2. Soil Texture in diffrent depths of study stands.

sk
Texture Laes 5
£33 5o Il Ges Stands
Second Depth First Depth

s s b K
Clay Clay Natural Forest
=3 = el )8 S
Clay Clay Mixed Plantation
o~ 0 oS 3l ols Ko
Clay Clay Loam Maple Plantation
= = S s 1S (6,8 o
Clay Clay Loam P. Taeda Plantation
= = Aals
Clay Clay Control

A3l e e Sl (V0-Y) 5 (0=V0) 4 bgy e o S r)))J}l‘_;a.o).Lil{JJl;'- ol Elie Sy, a4 S il
Soil texture determination is based on the the triangle method and the firs and second depths are

refered to 1-15 and 15-30 cm, respectively.
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Figure 2. Mean values of soil Characteristics in different stands and soil depths (A-J).
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Abstract

Background and objectives: The forest as one of the most valuable terrestrial
ecosystems has played important roles in supplying the human needs from the past
to present. The stability of a forest is depended on its soil nutrient maintenance
and understanding soil properties can be considered as one of the basic principles
of forest management. Macronutrient stocks are among the important indicators to
evaluate the effect of tree species on ecosystem function. Several studies have
examined the effects of overstory layer on soil properties indicating a significant
effect of over story tree species on soil productivity. Therefore, the aim of the
present study was to evaluate the role of forest ecosystems in soil characteristic
variability as well as to compare the possible changes in the soil of forest
ecosystems with control area.

Materials and methods: In the present study, the effect of overstory layer on soil
physicochemical properties of natural and planted forest stands in Chamestan
region, Noor, in the Hyrcanian forests of northern Iran was evaluated. In order to
investigate some of the indicators of soil productivity in the study area in each of
the stands, including natural forest (Acer velutinum Boiss, Zelkova carpinifolia
(Pall), Parrotia persica (DC.) C.A.Mey, Quercus castanifolia C.A. Mey, Carpinus
betulus L), Mixed planted stands (Acer velutinum, Ulmus carpinifolia G. Suckow,
Quercues castanifolia, Carpinus betulus L, Tilia begonifolia Scop. Subsp. caucasia
(Rupr.) Loria), maple (Acer velutinum Boiss.) plantation, pine plantation (Pinus
taeda L.) and a clear-cut region (control) a number of 16 soil samples were taken at
two depths of 0-15 and 15-30 cm. Soil samples were air-dried and sieved with a 2
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mm sieve then transported to the laboratory for measuring concentrations of
macronutrients such as, nitrogen, phosphorus, potassium, magnesium, calcium, and
some physicochemical properties such as percentage of the components
constituting texture and water content and ratio.

Results: The results showed that soil texture components except sand, were
significantly different between the stands, but were not significantly different in
different soil depths. Moreover, there was a significant difference between stands
and depths in terms of water content and ratio, as the highest amount of water
content of 19.34 and 18.77 percent and ratio of 12.91, 11.75 were related to pine
plantation and first layer, respectively. Measurements of soil nutrient stocks
showed that fertility decreased in relation to increased soil depth, with significant
differences depending on soil depth. Likewise, the result of soil macronutrient
stocks revealed the highest amount of total nitrogen stock for mixed plantation and
the highest amount of available phosphorus stock for maple plantation. Further,
pine plantation had the highest available potassium stock than other treatments.
The highest available magnesium and calcium stocks were found in natural forest
and control area, respectively.

Conclusion: As a conclusion, the broad-leaved species were more successful about
most of the nutrient stocks than needle-leaved stand and control area.

Keywords: Soil properties, Natural stand, Plantation, Broad-leaved, Needle-leaved
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