uﬁ’h
b olio 0uSiils
RUTER LAY

DOI: 10.22059/jfwp.2022.335363.1198

Ol b wlie Ao gz slaod gl 5 ISin

(ikg3s) YVA-YEY o

S o londs 3 (S b Sleoguas By g ilizke AT b 6 KUK 9 il any p

TS laal S G631 guilad Sgee ! Jlom BT o

Sl el «3,5LES st 5 Lbjsel eliiog ol (LS olKils «(55,5LaS BaSLaNS ¢ owliB S ) lid I &35 gl il )

] ) (I SIS o555l Bl o S 09,8 Ll ¥
Ol olmaY (65,5laS gy 9 Ujeel olidiog (lojle o Slel pole Dlidiow dunhe «slr 80Samgh Lbisl ¥

VPN YT 2y gyl ¥/ ANA 18l g )b

o3 35 plya Glalll 5 S 55 1, OF 5l sty 5 dr 252 laain, b Sl S jole 5 Ko 0blS
o 5 (S0 Sl a5 Al o e SIS ol Glaplil (2, os 55 Sl S s
SLst Sl pas 1 ciliis glaas S LS 50 o 5 siron G opl dias o 15 50 o |, St
L) OLS gy 5 (VL1 oS 218 ) O 2 555 b 0,00 dilaie 55 5 5hie ol (gl w28 5 )50
oK) 3 0T sl 3 (Aald) sz, 53 dilae G 5 alls & gty (3ledidy b gl ¢ (3OS SIS 5 o
2 el JalS Sk o b & o Gados o Ol 35 S Ol et Ol IS slaer S LA 5 Jlg Sl
Aol L 5 8 e Lgad oy pots o 8le Y000 5 0-Y0 Gas 1S Lgad 0 .08 8 ol 1SS a5 Jlas s
CEC |5 05,25 « I oske EC PH Jols St ooyt 5 sy 5 &5 51z sl 00 G )00
g;,ﬁ;‘giw;mQL;;Lav_,.,,..udﬂfgu\u@;}jdﬁ&fw¢ﬁ,suap‘wwu@wg
Lossledds bl cdils (golasme OBt Ao 53 0 pmlans 5o il 5 ey Ao 5 o ) Clz.quEC}pH EC s
P FEPNE Y sl Jldie op zaS do s /A L sl 5 o nin 03 Gt S L anslie 55 Ao j3 V/00
S a5 1 St AS Sl sean 5k ol Sl 3ls St s TS s JTesle s 55 5 s ols e b alS

Lfﬂ osle c@?‘-)} 6LAMJ§ Sl C,‘me)a.é.ﬁ- Aéjmz- Ls.\:JS L;\Aajb

(OM) S T asle tile (Sl e 5558 ol p
S 5 PH (K)ol (P) is (N 035,25
lin 5 AS ity g5 A0 o Dl g o
Ol s i 5 Comal a8 L [N b 18 gy
Glaasl 55 Ol 55 Ty e 25 S Sl g
Ol s il ol ol ()50 S cblis ol

S G 5l sl s a3 elitS1E Slalllas
el el 51 (SO QS Ok ptin b 5 S S
3 =2l 8 el 6;5¢M 5 oslad gl S
3 4 ol 53 L Olba,ls 5 s 3 515 o e
Al bl ol e g 5 b S o

= ALS G 5 6l S LTl s

SYAEFNOADYD il 1 ghums 0diamrgp
Email: zaghajamali985@gmail.com



g:,\.,w‘ oLl 4.27-\.3)1 6[}- CJL:.&}.A;-

Ly 5ol
A slaas S i 5 g lSasl s Jhasy Al
Sy i SRS N 5 S Ol e 5 Ol
S s Dslme 3l Gble S Lllsls 13
Sy 5 S g5 (1S 55 ol Sls gast il
) RS il Sl ol (slat 3 553k
Sl S 0 Ja g5 ailaie 53 32 5o (gla g, IS0S0
W S 53 IS Olil mb mlia 5 (53,5058
G Al el L YV 550 5 Llan S & 50
S i s sl W Sk b e S
St G ) 3 edBeslind St 23 Sl
C 3 A5l el 00210 HB L (S e g
YO-0r 5 0=Y0 Gas 55 5l (513 el gad L Ad Sl
Q_AA)\CM):}QJJ?Q)H;S& S sl
L) S iy 055 e (200 B8 A Lld les
Alnus  sS_z3 IS 5 Populus  caspica L,
+_ (Querqus castaneifolia ;L. L, L glutinosa
s #LS Juniperus excelsa ) S j5 s 4555
aabe G (Taxidium disticum YU ls Pinus taeda
Wb S Lol (gl i sad 3 2155 B 5 L S el
EY fomams 53 5550 Gos 53 5 1SS an hils 4 5ed o
Seslial Ly S dntal A (55l mer S 4500
s 53 (5 e gl oy 4 (S S pH oK
[V s 5 el oedS 1S Jle i 0/0) Jgloa L S
Eealte oKas L S gl las (S S0 ol
23 Leelas Ol = 4 4 a5 L 5 LR325 Ju
G b 5 S o3l Gl [V A 6,51l el
r}_,-,ﬁ Sl b 5l 2, 5l (CEC) S ysls dsls
oKs b S IS 03555 [V A eslinal 5l o) &

— Sy sy sl eslizad LSk JT o S 5 [V] s

LaS ol s &5 31 ol slge 5 Of 55,5 & sline
SlasSls sy 3l BT .ClaS 5y 3y
il glac s U oy 5 S bl
52 50350 oo Dl St Slis gt w5050
OYAA) 0L en 5l ol e K oy ke
2 s S 5 S Sl s
sla J Ko bl 3l 5 iy S slag, SIS
Cidises (glaes 5 e 48 sl 0L 0Lk o2
33,05 35y S Dlopas B 516l pme Sl
b S ol iS5l L8 o) Jal b aST s a5 L
Sl gz 5 sl dodalive Sl (ol 03 5 DL
St Sl part ol 1 slaos 5 U 4 |, Sk
W.[Y]u;l;wu@,,&fﬂ;ljﬂ&ky
AS e e S s e 53 SN
Sl slae s 5,55 5 51 U Sl 3 aals (S5 85
Sl g dee slge (g s 1 (6,8 e (S L
3pdgn SUs e &Y 5 Ol et 5 g bl
a5 Ol s 53 (1YA0) UL 5 OLosl Y]
b 5o SIS il slacs s S S
03 iz glaas S cils U S pdlel (Ol 3L)
Llasls gl olis xlj:&d&?éuw,o
FCOUJOUS R FRCL SR R IPC S VP B CIV
ot oS5 5 0 BS 2 gl Sy s b
OLS it b oLSUS 5 ol O cilis slapll
Aol iz 93 O 2G5 Al S 1 St
s s 5o (YY) O 5 Osndysw [E] ol
oz o a5 e O Sl G 5 & o
S sl s BUK Jlod stils! K sl s
Bl oo i 53 e ddo 5D 1 S s
Sl ol ple ol AlS iig p S e b avslis
L ol 15 5 S 5 e 35 (Ko oy
Sl 20l (sdre sle 5 b O35 03 54 5 )l

L3 OF 3 s Sen Cullad 5 0 3 555 Sl S



Y4 SB plasd 5 (So3sd Oluogad (S p cilses GbaisS b SIS g5 4l o)y

g::q,@l:.;
J)-?')uy{_j)bj_:)dugsb)} Lr:)‘)‘.,\.é.du{f.;f
J:_..::y J‘—iJ 6L_.ég5\_> L U_.J‘)\.,\.EA ASLQBJJ cJJ‘)
o)s (Y 5) sla IS38) ol pSTus dald & god
e il YO=00 5 0=Y0 e 93 o Dl flJS@.a

RGORIRE L;)‘JL;'\M qu_?

P o S o3l gl AT A (g8 o3Il S
P o e Sl 5 e sSy Shas 3 G
e Sl [A] A eslinal a2 IS Sy, 5l S (6,8l
O Sl s St ) Sl DS e Sl
[a] aes eslial 5 I 3, 5l Laaslass g b
5 St sl 1 a3 Laasls o 5 (55T e
SAS (solal Jlsdla 5 Sl astial L Waosls ous 54 525
e ol ilils & s Sl pie Tl .25 Sl
O3l ol Gl bl 55 5 Laesls O35
S eslinad b e Sls dslio 5 bl & o s
fea s S ol Ao y3 0 bzl o 53 HSD 0505

a
ab b ab
y ane abc
bc
<
L ov c
: I
RS
Sgs g bl las clasa Sl
3 o L2 3

oYl

Al g o g IS CBliSee Ldigs oo S o duoyd (1Slo il Y S

Yo

(F)s
&

ab
a ab
ab
o ab
\-
0 I
(g o bl o Clgdahus

ab
| b
Al

oYl LS

Al g ol g IR Al (disS o S wy o yd (1uSle duglie .Y JSUS



Ve ).».1‘.5 &y Z)Louﬁ A7 3)9) ‘UI)"‘ ‘_;’.o.JC’ @L.c :\.L’>Lo 9> dLﬁb))ai)é 9 Ji>

VAR
ab

Y/e
E W
3
{?\ ab
3 .. ab
% a
£ /Ee
o
T

/¥

\6—;‘% J’\ﬁ ‘;9?‘ > \\)- ),

)’ 2

2l g auwd g, UK e (LaigS (S S Colud (lim (Sl duw il Y S

A
v
;
o
x f
%
s
\
Yl
Al g b g IS allaio ooy S Gi3STg im0 (Sl Ay o € IS
v/o-
Y/
AB
V/a-
23
3 V-
=, C
Jo-
e
&7 3’ ),.. ;*" ;\7

Wl g o g, IR e saisS cp JT B3l Hlulle uilie duwlio .0 JSUS




V) SB plasd 5 (So3sd Oluogad (S p cilses GbaisS b SIS g5 4l o)y

DALY

AR

(1S & 59 50
=

a a
ab
bc
dc
AT de d
N | I
e
1S3 5] bl s i

Y, el

2l g o g, IR Adlaio op JS €l slade (pSlhe A Ul T JSUS

(€mol Kg ) igails Jolii cusd ybs

ab
ab
b b
bc

e c c
Y.
Y-
Yo

(Sogs Szl bl fas cliauns aals

e
oYl

Al g ouwd g IS Blisw sdigs o (Foals JoLS Cud )b il Ay lio Y JSUS

lomes s aS sl Ot Gulosly dm o s

3ls Slie 3 (guls ome Sl ok sloul o ol e
L SN PR WA WV SRR JL.&;—\CE.NJ_\,LJ
S Sl ok aglie JT il s, iS5 Sl
Lied QLS g e oS Wi g 5 byl das e 0L
o s S sl STl lie o xiy
—00 5 e Ble =Y0 Gas 55 o JTosle lie 50
03 3 Ll e ds s ) JLA:;}\CL_.AJJ S sle YO
0355 i Jl Sl 033 Gas 51 2l ) Gee
\ Ju;}\cawﬁyj;;u)lmasmou}gwj
S s Ol Jloie oy o Lyl s oae Loy

Gl bl 5 i g &5 Ud Jasie Ciliie glaos g

Sl e ALS by S das e DL il

S SO culas lae 5 5l e Ol oss
AL SNV SVIRGIN PR W WoSTR JL«:;—lcla.ﬂ
H(fﬁ LY) e sl Yoo 5 (ol &Y) e slo
I A VRN AP IS K
St dsl Y D3 5 o)l (guls e sl Aoy 0
© by Sl colis e o i sl pgs LY
ol bl 3355 0 by e OF Jldie cp S 5 105 6 g
el Sols e S LS s g (7 S
Il s S 3 15 S S (g sbay ceils St
s il el St 4 s 1, Sl pH sl

Sl 0L gl e sl Ges I3l LPH Ol 5



VN b O 5l YO 890 (ol (omnbe @lio dla coge (claos gl b o S Yvy

SlaglS J K 5 b K 53 S Sl as
ol sl (ol ASUls Ko 53 0l Jles
A s e e gl G Gl
S axdls Ol 5 s S bl ol 5 S ¢y Loy
GLadBl b smmad) oy Ao o iy bl (o SIS
o s e ol i b S 5 (G )
VY] s 1
SVl 5 145 8555 o sls 0L s 1 le Al
Pl e (S i) S 5 (S 2S5 p)
ool e sesl i el S el s
DalS o se (S i) bk 5 Kas 5 (S 5 5e)
55 7 JSLE) Ul el s s LSS0l gl
S alin s slag S sl ks
s P s el S S e sl
s ol a8 s L byl Jals e
Selye b cou S culas i oS Olg
Ll 03,51 5 iy g Ol G 0
LS e et StV e 5 LS plesn 25
AL s 3 O7AQ) O LS 5 6 2L [IY]
S el s Glam laza )3 55 53 L (5,
535S S b s SLs gla S5y o
Lon e 3l cBlem G35 8 W5 S Ol 55, Ol =
3 b s LS sl (g S o3Il Sls guast 5 olis
ljsj_;c,disg;odéujs‘/&fﬁlql.u&c:@
s o3l L2l 5l el Ll s o sl53l Sl
3 olst ot [VE] 558 e SUs 0t 550 4 S
5SSk 558 LbLS s s (1Y48) 0L San
Slo oz D558 s Sl 3 Ol s Dl e & S
S 53 LEC e op i gl o Sal 5 St
o= i 4S U5 S )15 S 5 e S edalie Jals
O ddlas ay S iy iy 4L 0 S
L 0] ol oS i 36 s aLS 2y
s St 3 EC Olpe o5 Ll 0l (1447) s

Jb):l)ﬁmﬁl)\@w%ﬁséudﬁ@
03 IS sl el ey Ges 53 e 53 (VIS A1
Gae 53 JS O3l SSle 5 ol s e Ao s
olls s el il e Ges Sl il
AS Aas e OLiS eli(s S eIl SeslS Jols s b
e a8 S0l pre Dl i ey Lo Slaes 5
Ao Ll sy Jw}\clmﬁ&'ﬁ:ls@g}
b A S Sl Aglie STV IS o
dobs g by mis cdas e Ol 1 Sasl8 ol
= oL Jse Sl 0V/E e & OBy 55 55 S 55S
YO/NY Slde any dalid 8355 53 OF p,5eS 5 p Sk
I o b cpiman e ¢SS L e
el i s & sad 3l a8 e S40lS
Sl cobly LS aS sl gL ags o @L:j
o s Slmen s 5 el QLS s glaws 58
O Jlaiml mhacs 3 5 oy deod  (So13 sms o
ol U e &3 dos bl cils Ao
Dol CriS 5 WS 55 ey e Ll Ll
o o (S cl gl Ole sl Hls e
aSSlar ols S (Nl e Ly 658 Soen
33 J oS U8 dos A 5l st s
Py ijv_ﬂslj_a S SlaS O sea LS
CLaSLE 53 oy ls ome il alies ol [V 4] 5,05
sl Jlde o iy &S AS o a5 | bk iS5
OLLSan 5 OVslajls s laesss w0 i ) JI
oo Ao 5 S sk Jlade w bLS 4 (YY)
BERARE ] DI (B PP S PP PO LCER
sk s o SU S5 6,0 cpe b K
S Wles ;S OLedl 5 axdls oLl oy S 3 6,
S s S 5 3l el sl Ly ey i
S sy oS pbid 8 OY 5 S e (5,8 sl
53 OTAA) OLLSas 5 ledia 1V ] das o il 33l

5N oS i s sl S I s



yvy SB plasd 5 (So3sd Oluogad (S p cilses GbaisS b SIS g5 4l o)y

Jali 15500 b aeslis 3 aa S Lan JToske 05y i
i sy Sl ol clew Skt ST slse |5 el
e S Gl a5 b b 1l o 0L
ol kS il S S JTslse 2alS s s
s S sl s ooy iboazils o o5l S
CEC L5 (oo Sl 055 slals 50k 85 el Zhoay
CEC jlucis Skt Jislse 5 oy ltie [2l331 L 5 dijls
Dslie o 5 A i SRl ) e el
CEC culSarulos, S s b sl Jle gl .ol
INT s e 38 05,8 oy b slaS Sl (s 2l
Loy 3 355 G 3 (WA OS5 Las i
3 s S s O3lses i (S 6510
oKl s Ol pl e u_.lf,z- ol ys S Sl g
Dbl 53 Oleds S slasi 8 Jlgd 5 ok liios
alis 3 Lads S i (gl (ol gme D] (LS
sdaliie sda o clacubs j3 Jusls dols o b
LS LS 53 Ges il L ol ol s S
sy 35,5 el tmaly 2alS W, 5 Sie Cdo ok
dals e b 0s g sl LYs Sl Ol O WLJ\)L;T
IYY] 005 8 0y Sl mbaw slaculis 55 JsslS

»CEC s s 8 oolS (YVA) ST55e 5 sk sl slane
ajl:LS:_w{JJTZ:,L_»)M@VA)&))UJL»)@;’@
Dde 33 e la Y004 5 0=Y0 Gas 55 oy s [VY]
SylE Aoy 0 Jl_@-\cla_.wa s sl o b
WLl 53 Goos ) il ol Goas 03 5 5513 Sl3 ne
e LY o el olalS 5l ol T sl e ST
AU o g8 1 Somb slaaY 5 Lss e sl Sl
N s ey oldis O g i S5 b s e Ll
R T I A O 2
Ll ol b psn &Y L 2ol &Y 5o 5458 Jols
IS 5 L 2T dOTAA) Sl 5 5l5 b slaanl
T ] G gen (W740) OLLSn 5 (5,2 Lgs 5 (1YAT)
[Ye vy

dals Sl xS 05 50 S eus ougfu;;;ﬁcu
;}};)) Lfiij:‘;‘” Q‘Mﬁﬂl"éﬁa"‘:): el 63 g
als Sl S el apl oBsens 5l s Ku gy
J_'s'\ o 03 (\VC\O) L;’..;.wp-_g QL:.&JS [\-\] Sl 0> 4
wafjﬁébbjwjuﬁﬁcu
y_i,dzis\;ﬁmsm;u;,l}fﬁzsu&w
L et e ol ol 26 ool 5l i 26 5 0
b o e b s Bl sl lS Do i
4_56\_":}_3)'); u—ﬁﬂ}‘ Ol 3 s s g aS sty
55 (O0Y48) 0L 5 Mo [VV] 35 sdsl 355
e ol ST ol sl il Sl S
g S St aS s S Ol e S il 1, 48
DA sl Loy a glyls cdiaian 5 5 0 1, SGI
VO-0r 5 0=Y0 Gae 93 iy p S Gl )3
g:,gn‘.)\_A Q‘J_:ﬂ Lﬁobj_}' an BE] el f‘jé ii\? )\ j:"‘:‘?’
Ll o 2l Gas Gty b laaY 5l (Sl
s cmal K S culas als ol aS
o=l il Ol s Lle a5 lady, Sl 5
),U}l:lg-.[\‘\]ajbqﬂéb;;:bdal@t;lf&yy
5 Mae 5 (VYAA) Sl 5 515 ,4b (1744) O, K
ol U Sl colaa fals 50 (VFaE) O,
DAY ] Wles S 0L 5950 sla fasss 55 1) Ges
);"M‘Juwdhéi)ﬂgﬂgdiudﬁé}
JJ}Ale.ﬁdj:slsaﬁ}&uuf‘lsu.x})b‘Jk_gl;-&l;‘):
b s e 0L T oyl 51 (6,8 5 olS 5L
)l LS)‘JL;.""" Q‘)x*:’ oJu.i':L;.u)ﬁ le.aab).? S J@Jdn olis
doy ) JL@:&-\CB.N): 58 s o b ke ks
sl b b ol oS0 Cilisen (glaw 58 dan .Gy

&TJ.;;&JJ)\JMLJQJ)AJA{WL;JLL& %Y



VN b O 5l YO 890 (ol (omnbe @lio dla coge (claos gl b o S Yve

dm&éwlgtﬁ-ﬁﬁsj\%b;fuu&jf
W@T.wnng&wdl@up@dwwl
S 5l iS5k sl 3 o pH S s S Ol
J“CH‘USMOJ“)J:?J}JJSL;)L“°J2}>W‘J3‘

et U e ST ol 5 SLs bl
ool NS T e Jalse 1l (S sl anls
Sldwe s 88 [YAT L)l S 055 50 5 08 6,053 5o
g e o, S s Ol gl K s JT op S
somiS o b bl Gl oS s JT oy S
sl S d et 6505 Losl S Y CoasS
LasSs 5o 15 0F aas o 5 ST sl oS 5
e a8 5ls 0L ol o ls [T ] A8 e J S
Js sl s el (S mige 5 S i) b SS
Ol oo ls (e dii g, 53) Jald 4y Cod (5 iy
Blol St 6 oS LS Y L il g S S
‘_;?jL_ﬁ.“w 6[.&;}3_) db‘b a Sl ‘g_;““.’.}'.’.')"d) vﬁ‘;ﬁj}
Wl SIS g e ) 5l G s S L
Lice S ol als 05 s la s copl 058!
o3y S0 Skt J S ez 51 Sl JTslge ol
4S Jsly i (YYA) 0L 15;{3.1;1 I¥V] ol
A 83oaliS slagmas 4 Wl s 5 baliamas 5 o
cuils Skt JT S 6t Jlade Jials s (o Kais
e $iS la e 53 I b adlae gl
ds SUs IS 6 ,d sl Com e Ol s

8355 50 1y S duad Hlude fays ol glaasl

S e w5355 50 5 bolas 4k 5l 2l 16 28
slaas S anaul poan ol QLI Laas S g
Dot i S oty GBS b anlie 53 S G s
Sl Sl Ol 2 slaaly L 5o ol s
5 oealS w58 sl gl ol s Ws S ol &S
IY0] X5 e Sb il Lyl 53l s O s 5 5o
Asile ilie alss o PH b e 5 Co g
T O 55 5 sy s 5 Jol> S S5
sloaain, bwg ol glaa ol 5 I laa
03 el [V 503 (S o f 5 Ol 3
ALS i s Jead Ol ey R S
AU o il s 5 0 IS 5 S e
e ;SN 50,5 o sl 3 LS il 5l 2AS5L 5l
b 5L slassls @hls LS iy 5l 22550
Ol o el S Al iy 5 e (S
23 s 3 PH Do S s [Y] 558 S ant!
Slaas S ey > Ky oS cul ol sl b
SIHY s s s ool suse
SalS SUs pH Slaass s I slee 0 i 2
AU e 03 (1740) 0LLSen 5 Lo Al s
R S o 5 S e i S
S Ol s ey (LIS S gl S
3 R oS Sles g s058 5 S Al &S s S
LYV] s s e O] i a ol s 3555 50
S S s 53 (OTAE) Wl 5 S e S
oA g s By Gy il 5 palls
sl s b sla S s Fr s S oS
sl (S Al Ol 5145 W5 S Ol Sl
V0 Gas 3 edd s slaas S o (s e
S §58 a8 (g,sbay (Al sdalie St (5 e Sl
St (2ol o e S 0 4 s jallr

ol el 035 BAS S kS 5l S A



yvo SB plasd 5 (So3sd Oluogad (S p cilses GbaisS b SIS g5 4l o)y

2B Ol & 5 i SV W5 5 aUle Ol
St e VYT L e 5 S oS
Gt ol 00 S i W 85 SB s T S
5 S i Ol he Bt e cul (S
SRS b e 5 el L i 5
OLS pomty S 3l o058l 53 ol iy
SLaS Y 5l S e wlie Jases Ll 5 50 il
S doms S S a ST 055 e o O 2 5 e
o3ls QLS o tas 0] 553 o LSS Jlu b O
il e S s S L (SIS S
2 g apd e b i ole o 2S5l 5 S Y
oS e b Ko I ol e S (g sl
DS e 5 S AeeSIss e sl st Ol
S ot 4 S pim SR i 5 Ll S s i
At o VT s LSl S s TS e
S e Sl K 5 S el esls 0L b iy
s corpe S 5 sl ¥ B Ol s Slgsay
AU aS spi e S Jdas glaasy 53 sl
S as W] oyl oS sl sl o o
slaas S L (LIS (1740) 0L 5 Lidier
s WVl et eis JTasls Jaliil o ge S e
sty s I p S 5 JTasle e ol Gdss
23 Y iy dald 5 el SIS glaos
3 S iV A e sl Ky 4 Ol e 1y o )
Sl Sle e laaY 51 &S osesn 4 0T fs
el Sl ;K0 L an o5 55 el 350 0
RS S Dl s 3 (WWAA) (o 5 Lol
s A S sy w5 S s ST oS
S Ao palie e oS 43S 0Ly Ol Jled
sdalin Ko S mbe glagsl 5 Sk J
u@gﬁuwg@.‘ygh\yw,wu
Bo3 fer 5 Sk Olentle i 51 Clis Lyl 2 S

C,_w‘j;kwél.héﬁ\ BE J..ol.'& bﬁj&ﬁ) C,\.;JL'J

s oS 2 IR 4 e S
35 A oS Sl 45 dinls Olas St Sl jast
ol o3 VY s a4 ol (S i) WG 6 55
dald 4 ol p S e baes s 503 s bl el
[YY] sl ol (ghls pme sl
sbsliinss o 1S sl s sl jlade o 2t
Sl i 48 LTl s sdalin (S 0e) Ko
LB s o ol STl s S 3 325
o=l o A asle Slacas ULy ol o, Sesluil 5l Lol
55 0¥ OLSKan 5 BLST asls 5 S i 55 G
o 5 s o (ola e 5 e LU s G
oS iy by 5 J0s S sl Sbt 05525 5 0 S
S L Gl g Y it S b S 0555
5 Al sl S s 5 ol e s K
2 63k b e anl s AT e 55 ese e sl
S S0 s [NV ]yl Sl S b ol s
4S Coul ol il s s ) 05 s
23 s Sl il basSens s sbd S e Ku g
slaas S IS joba 5)ls g i S5l sl gme
Glpime) e S piY CodS (Ol bS5
(S 035,50 4 508 o 5 S i 05555
oo S e S| 55 Ll S sy s 5 Ll
o 03 (YA 0L 5 ol [7E] 5,5
£ 5 e pole BBl sy SIS 3t
Al 0L 5 yae = ol gk ol K55 (LS s
ol s s (g e O vy S i as
833755 Sl e S el S 3 O 055 23
Cillas G opl Slaasl b g s ge opl 5l 0 S
Slie &S Wsls 0L (1FAY) O Kan 5 (5,05 [Y0] 5,0
(B2 ld o cos LGl o5 o sl o
L3 S Ol yoomen L@.:T Wl Ao ;3 VO Jsles ;5‘:“"‘)31
iSOl S e laa S 5 LBBI eyl 4 a5 L oS



VN b O 5l YO 890 (ol (omnbe @lio dla coge (claos gl b o S At

L5Lﬁs4_}j§j_.iﬁ)>.,u.x_.i.ul_&;§l>l@g;?mi§5i)
3 S s S Ol 8 G ol 3 08
Do 1 OT il 3l 5 anils Jls ams 2l 5l Sing
oo 3l St JTaske 5 JI o S Bl s ege
sdaliie Laas S dan (d el o5 s Jlosle 233l
St Ol a1 STl e sl I Hsa s
CtS i) Gl S (Shs o Seee | O Ol
23 Esie Sy pde 5 gy p Lo Gla gy s S
L SIS i ol b Al e85

LIS g gad g5 Gaes nl b 55 (5,00 Sl
S a5 S Oy (WYAA) OLSes 5 Sled—o [YA]
L S0 i [ S 4 a5 g S Y
0> dgmeme sybar JUen S plaly cils e S1>

D]l iy s slagY

S S 4oeS
i slaw S b e B 3 Ak ol @l
aS das e 0L S co S sla el o s

= S i3S e 0 gl S
dals e b JS ool (T aske il Sbt gla S5
S il S S s (SbE S S 4ol

s i b iles g Sl pme 5 wgeone ol (61

Sl 5 Dlvsat 35 53 S o s S
ool Sl S S S gl Sl S
Ol g S ol glaass 8 Slssl 8 5 S lesl Ol 5 o
Gl Lol Skt Jasle 2l 5 o S 6,053 3 ool

5 OIS S a5 S sl s sl e D05 Dl s L S U il

0Lz Ll sl 51 (6,8 sl 5 ol 53 3550 sla0 5518

o=l Ol o pe LA S das hag cpl 3 das s

sl (S350 S St gl 5 il s 5l (6,8 S

References
[1]. Shen, Y., Yu, Y., Lucas-Borja, M.E., Chen., F., and Chen, Q. (2020). Change of soil K, N and P following
forest restoration in rock outcrop rich karst area. Journal of Catena, 186 (2020) 104395.

[2]. Houshmand, A., Moshki, A.R., Mollashahi, M., Amiri, M., and Kianian. M.K. (2019). Soil and silvicultural
characteristics in plantations of Prunus avium L. and Acer velutinum Boiss. in the west forest of
Mazandaran. Journal of Wood & Forest Science and Technology, 1(26):37-48.

[3]. Gallardo, A. (2003). Effect of tree canopy on the Spatial distribution of soil nutrients in a Mediterranean
Dehesa. Pedobiologia, 47(2): 117-125.

[4]. BadehiYan, Z., Mansouri, M., Foshat, M., Fakhari, M.A., and Hosseini, S.M. (2016). Investigation on the
soil carbon sequestration in natural forest and different plantation types (case study: Chamestan forest,
Mazandaran). Journal of Forest and Wood Product, 3(69):523-534.

[5]. Sorenson, P.T., Quideaua, S.A., MacKenziea, M.D., and Landhaussera, S.M. (2011). Forest floor
development and biochemical properties in reconstructed boreal forest soils. Applied Soil Ecology, (49):
139-147.

[6]. Page, A. L., Miller, R. H., and Keeney, D. R. (1982). Method of Soil Analysis, Part II: Chemical and
microbial properties, 2nd ed. Agronomy Monographs, No. 9, American Society of Agronomy and Soil
Science Society of American, Madison, Wisconsin. pp.1159.

[7]. Jackson, M.L. (1958). Soil Chemical Analysis. Prentice Hall, Inc., Evgle Wood Cliffs. New Jersey. pp. 183-
204.

[8]. Walkley, A., and Black, I. A. (1934). An examination of the Degtjareff method for determining soil organic
matter and a proposed modification of the chromic acid titration method. Soil Science, (34):29-38.

[9]. Klut, A. (1986). Methods of soil Analysis.Part I. Physical and Mineralogical Methods.2nded. Agronomy
Monographs 9, American Society of Agronomy and Soil Science Society of American, Madison, Wisconsin.
pp.1188.



vy SB plasd 5 (So3sd Oluogad (S p cilses GbaisS b SIS g5 4l o)y

[10]. Crow, S.E., Swantson, C., and Lajtha, K. (2007). Density fraction of forest soils: Methodological question
and interpretation of incubation result and turnover time in an ecosystem context. Biogechemistry, 85: 69-90.

[11]. Ghasemi Aghbash, F., Heidarian, SH., and Solgi, E. (2018). The amount of carbon sequestration capability
of tree cover and roadside soil (Case study: Khorramabad-Andimeshk Highway). Journal of Plant Ecosystem
Conservation, 11(5): 115-129.

[12]. Soleimani, A., Hosseini, S.M., Massah Bavani, A.R., Jafari, M., and Francaviglia, R. (2019). The Effects of
tree species on soil organic carbon and soil properties in natural forest and plantations of northern Iran.
Journal of Environmental Science and Technology, 9(21): 171-184.

[13]. Imani, F., Moradi, M., and Basiri, R. (2016). The Effect of Prosopis juliflora Afforestation on Soil
Physicochemical Properties in Sand Dunes (Case study: Magran Shush). Journal of Water and Soil Science,
78(20): 173-184.

[14]. Saghari, M., Rostampour, M., Roosta, M., and Halabaky, Y. (2020). Effects of plantation of Rhus coriaria
and Amygdalus scoparia on the some chemical properties of soil (Case study: Kakhk, Gonabad). Journal of
Forest Research and Development, 2(6): 185-202.

[15]. Matinkhah, S., Shahbazi, A., and Naiminia, M. (2015). The effects of Acacia nilotica and Prosopis juliflora as the
nitrogen provider trees on the understory soil of them. Journal of Water and Soil Science, 1(25): 211-22.

[16]. Bhojvaid, P., and Timmer, V. (1996). Reclaiming sodic soils for wheat production by Prosopis juliflora
(Swartz) DC afforestation in India. Agroforestry System, 34(2): 139-150.

[17]. Karamian, M., and Hosseini, V. (2016). Effect of trees canopy and topography on some chemical properties
of forest soil (Case Study: The forest of Ilam province, Dalab). Journal of Natural Ecosystems of Iran, 1(7):
81-97.

[18]. Seyghalani, SH., Ramezanpour, H., and Kahneh, E. (2015). Effect of Populus caspica, Alnus glutinosa and
Taxodium distichum on Some soil chemical properties in Forestlands of Astaneh Ashrafieh. Iranian Journal
of Forest and Poplar Research, 2(29): 233-241.

[19]. Jalilvand, H., and Asghari, KH. (2021). Impact of degraded (exploited) and undegraded (un exploited)
forest tree stands on soil characteristics and carbon storage. Journal of Degradation and Rehabilitation of
Natural Land, 2(1): 26-34.

[20]. zahirnezhad, S., and Bayat, H. (2019). Influence of slope aspect and plant type on some soil chemical
properties. Iranian Journal of Soil Rrsearch, 4(33): 559-577.

[21]. Mirkhani, R., Shabanpoor, M., and Saadat, S. (2005). Estimation of cation exchange capacity using
components relative abundance and organic carbon in the soil of Lorestan province. Soil and Water Sciences
Journal, 19(2): 235-242.

[22]. Atashnama, K., Golchin, A., and Musavi Kupar, S.A. (2017). Measurement of changes in labile pools of
soil organic carbon and some soil properties under forest tree species in Northern Iran (Case study: Shalman
Seed and Seedling of Forest Tree Species Research Station, Guilan Province). Journal of Water and Soil
Conservation, 24(1): 104-119.

[23]. Meimaroglou, N., and Mouzakis, CH. (2019). Cation exchange capacity (CEC), texture, consistency and
organic matter in soil assessment for earth construction: The case of earth mortars. Journal of Construction
and Building Materials, 221: 27-39.

[24]. Mohajeri, P., Alamdari, P., and Golchin, A. (2016). Effect of slope positions on physicochemical properties of
soils located on a toposequence in deilaman area of guilan province. Journal of Water and Soil, 1(30): 162-171.

[25]. Zhang, K., Dang, H., Tan, S., Wang, Z., and Zhang, Q. 2010. Vegetation community and soil
characteristics of abandoned agricultural land and pine plantation in the Qinling Mountains, China. Forest
Ecology and Management, 259: 2036-2047.

[26]. Hinsinger, P., Plassard, C., Tang, C., and Jaillard, B. (2003). Origins of root-mediated pH changes in the
rhizosphere and their responses to environmental constraints: a review. Plant and Soil, 248:(1-2) 43-59.

[27]. Jamshidinia, Z., Abrari Vajari, K., Sohrabi, A., and Veiskarami, G.H. (2016). Effect of needle- and broad-
leaved species plantation on some soil properties in Reymaleh Region, Lorestan. Iranian Journal of Sail
Rrsearch, 3(30):357-365.


http://neijournal.iaunour.ac.ir/?_action=article&au=540804&_au=mahnaz++karamian&lang=en
http://neijournal.iaunour.ac.ir/?_action=article&au=540798&_au=vahid++hosseini&lang=en

VN b O 5l YO 890 (ol (omnbe @lio dla coge (claos gl b o S YYA

[28]. Karami-Kordalivand, P., Hosseini, S.M., Rahmani, A., and Mokhtari, J. (2015). Effects of pure and mixed
Caucasian alder (Alnus subcordata C. A. Mey.) and eastern cottonwood (Populus deltoides Marsh.)
plantations on carbon sequestration and some physical and chemical soil properties. Iranian Journal of Forest
and Poplar Research, 3(23): 402-412.

[29]. Aradjo Filho, R.N.D., Freire, M.B.G.D.S., Wilcox, B.P., West, J.B., Freire, F.J., and Marques, F.A. (2018).
Recovery of carbon stocks in deforested caatinga dry forest soils requires at least 60 years. Journal of Forest
Ecology and Management, 407: 210-220.

[30]. Zhao, ZH., Wei, X., Wang, X., Ma, T., Huang, L., Gao, H., Fan, J., Li, X., and Jia, X. (2019).
Concentration and mineralization of organic carbon in forest soils along a climatic gradient. Journal of Forest
Ecology and Management, 432:246-255.

[31]. Rostamizad, P., Hosseini, V., and Mohammadi samani, K. (2018). The effects of persian turpentine
(pistacia atlantica desf) single-trees crown on the amount of nutrients in the forest soil (Sarvabad Region in
Kurdistan Province). Journal of Water and Soil Science (Science and Technology of Agriculture and Natural
Resources), 2(22):383-393.

[32]. Pellikka, P.K.E., Heikinheimo, V., Hietanen, J., Schéfer, E., Siljander, M., and Heiskanen, J. (2018).
Impact of land cover change on aboveground carbon stocks in Afromontane landscape in Kenya, Applied
Geography, 94: 178-189.

[33]. Ghanbari, N., Azarnivand, H., Joneidi Jafari, H., and Jafari, M. (2018). Effect of converting rangeland to
afforestation on carbon sequestration and some properties of soil (Case study: Hassan Abad afforestation,
Sanandaj). Journal of Range and Watershed Management. 3(71):747-758.

[34]. Perakis, S., Matkins, J.J., Hibbs, D.E., and Huso, M. (2015). Erratum to: n2-fixing red alder indirectly
accelerates ecosystem nitrogen cycling. Ecosystems,17: 750-761.

[35]. Rostamabadi, A., Tabari, M., Jalilvand, H., Salehi, A., and Sayad, A. (2013). Impacts of Alder (Alnus
subcordata) plantation on nutrient and plant diversity in site of Parrotia-Carpinetum Natural Forest, Journal
of Renewable Natural Resources Research. 5(1):15-28.

[36]. Wang, Q., Wang, S., and Huang, Y.U. (2009). Leaf litter decomposition in the pure and mixed plantations
of Cunninghamia lanceolata and Michelia macclurei in subtropical China. Biology and Fertility of Soils, 45:
371-377.

[37]. Kooten, G. (2004). How costly are carbon offsets, A meta-analysis of carbon forest sinks. Environment
Science and Policy. 7: 239-1.

[38]. Osat, M., and Heidari, A. (2019). Spatial variations of organic and inorganic carbon stocks in some forest
and rangeland soils of northern Iran. Iranian Journal of Soil and Water Research. 7(50): 1651-1666.



279 Forest and Wood Products, Vol. 75, No. 3, Autumn 2022 (Research Original)

Effect of plantation on organic matter and some soil properties

Z. Aghajamali*; MSc., Department of Soil Science, Faculty of Agriculture, University of Guilan,
Agricultural Research, Education and Extension Organization, Tehran. I.R. Iran

M. Shabanpour; Assoc., Prof., Department of Soil Science, Faculty of Agriculture, University of Guilan.
Rasht, I.R. Iran

A. Forghani; Assoc., Prof., Department of Soil Science, Faculty of Agriculture, University of Guilan,
Rasht, I.R. Iran

E. Kahne; Assist. Prof., Tea Research Center, Hrticultural Science Research Institute, Lahijan, I.R. Iran

(Received: 09 December 2021, Accepted: 24 May 2022)

ABSTRACT

When aerial parts of the plants, capable of storing and absorbing mineral salts in their leaves, fall,
these dissolved materials are transferred to the soil surface, changing its physical and chemical
properties. Plants have special effects on their habitat and study of these effects can be useful in
planning projects. This study aimed to investigate the effect of different tree species on soil quality in
0-25 and 25-50 cm depths in Shalman poplar research station, Guilan province. The experimental
design was as completely Randomized Block with seven treatments and three replicates. Two different
plantations of hardwoods including Populus caspica, Alnus glutinosa, and Quercus castaneifolia) and
softwoods (Taxidium disticum, Juniperus excelsa, Pinus taeda), and non-planted site as a control were
selected. These sites have same physiography and parent material. Vegetation’s age is 37 years old.
Totally 42 soil samples were taken from the distance 50-150 cm of three sites. Some soil properties
including organic matter, total nitrogen, soil pH, cation exchange capacity (CEC), C/N ratio, electrical
conductivity (EC), mean weight diameter, texture, bulk density and particle density of soil sample
were measured. the results showed that, soil pH, organic matter, total nitrogen, CEC, EC, and C/N
ratio (P<0.01) and percentage of clay and percentage of sand (p<0.05) were significantly different
between the two plantations. The findings of this research indicate that the plantation has major impact
on carbon sequestration and thereby controls quality indicators of soils. It is concluded that plantation
could increase the soil quality.

Keywords: Chemical properties, Organic matter, Plantation, Physical properties.

* Corresponding Author, Email: Zaghajamali985@gmail.com, Tel: +98 21 66158535


mailto:Zaghajamali985@gmail.com

