10.22092/ijfpr.2017.111786 :(DOI) Jlzes aulis

olpl ssio s Lﬁ.‘:-/'. Slidss a5 = ele asldad

(VYA2) YOF-YFY amiv ¥ o e YO ol

(Ol 30 BB IS> 180 50 ) K> ST Slowd Slogas S g 9 Lad Ol i S

Y T . \ .
WJ.?J;% Slow hamms & 058 ¢ gatey LS

ol T olws S il ‘;f""‘j’ CL.« s aSsls ‘6J\JJ§;? il e, -

Q\J:'.‘ ‘CA.:.;M 6LJ\M u",;fb é)‘JJ{L? Arw gi 9 D9 R J§J,, 9 Q\:;MJJS n\i.;".j\.s ‘uf""‘j’ CL.« saSiisls ng\.sdfg_? o5J§ Q\i;\:;M\ ;J‘,L.J [Etowpy —%V

ol (A (Sl S Lg):di:.? PRIV N

k.mohammadi@uok.ac.ir : sy S cos

Sbs S e s oliws S Kl b @\.;e saSsls ‘d)‘aﬁi.? 05,5 skl -y

AO/NY/NO s s éu\: \O/\~/\\':Q§\w.s'cu\5

US>

et s Sy ol sl asls 5l S a8 S ciS el 5 s, 0 sleda S s S e 1) ) (S S

s o) 930S S el ) g0 K 81 e S sl plata) Byt il e o o) Sl al b
22 IS b 5 ol phises Ol s JSs o e S ples b Shs n ad O ;9"\5 S RREETR"
Cotls W g0l Yo pama 03 5 (oS5 Aiped gy b 20 0k ol (63 5 e s nann B) ol Sl Lyl b

i S ) B 5 3 5m i 5 el el (S SU

s a b id 30 8 S Hle (5 S e31l () ke o

e by p o) cbasly Wl as r\qu’\ oSSl Qj,aﬂ 5 4 b bl e Sl el b laesls Jdow 5 4550
By r,—fg\w FE/Ne 5 o) /08 o) Vo /Y Coja ol Jab s Ol BB e 5 IS o5, 50 ‘JT RS e

oS 2253 35 0 SAS 50 B b YA/40 5 0 o /Y

o3 NN &A“;;AJ.Q\;M)'J@,;L»J)L\LJ;AS”J?,&S

2 olsgre oLy b s S g5 ae slade M) L) ol glas e calese gla oz 5o 1) (ool pme D) Jaus ‘_;ﬁ
A0 pliabl e 3 Sy (S SU Cols 5 ao)s 84 Qw\@)afﬁﬂ,@w\,\mjc,wﬁf\: APV
Sl glas )y ol gae M) 5 35 S Sl r..o.w\:.! Sl Ll o5 Hls gae o )s

S Colar (S caiS T o S Jes e 815 oodae S salS sl 3

S (Habibi Kaseb, 1992) »5u oo adlis S >
LS s bis ) 68 ol K pas Lls Jdsa
sl s.j VIV w"b Sl ot (oS
O smme oLl sy el Sl gl i (gdae o4
Gl st a3 o] Gl 5 el p 0SB 5 0

(Montgomery, 2007)

doddo
03 s sbdele 51 (S wa) patann ol siea S
5 b sl 3 oS 395000 Dladtay wtucn S Jolas
Lo o pzer SBoJb oL~ ol C)"‘ 23 835 (e
S olinad 5550 6 e Sl dim 4 spame Lt 45 U



Yoo

sly plas s ol (Y40 ¥) oL, 5 Chen L s &
Wﬁs‘ﬁ‘}s&})ﬁi)éiﬁ‘éicﬁ;c&“é
PRSPPI [ X ST S SV
9SS 93585 053 5 (e (S GAme i e
\ew\iﬁﬁd&-ﬁ-wﬂﬁvﬁwﬁﬂ@\dﬁ
2 dp e i Jead ple 5 e eSS
5 oS Sl 03 oL cdeay JKn xS
S oM gne ] 3 (S iy sl 5 s
2 YNF Jl s LS 5 Fana fpuioad 5 e
by 03948 2 b ol o 03 e st
5 Sasim s Saow) B pler 0 v JB
J st u,-“’Lg C“fr O3 0o g Dls gae s 5l S5
Sl g (an 05958 oS Ol o0 Jolie i)
Lol oo Nssne P 5 OS2 4y & 30\ )
Joas G 4SS ol 5 8 18 b e
Lol Slaie S5 sbay 3. 1 sine r}:ijj b Calises
Pa ol 5wl Sl e el 5 Dle Jsed o
) jaed lade L,-“’Lg C‘b—? Sl oas sl gae (e
55 (Y-\¥) Olojugba , Fatubarin .xs S 5,18 55
ot Slosas y Jab 20l U g s o
D5 e s ot 5o e e S S
ey S0 5 e BB ad Bl
2 ol ol 0os oS 5 Sis Jab 50 e 5 S
Jsb s 4 sl LBl 5 w8 eanlie Ll b
L)Jﬁf&%ﬁﬁpsw“e%}@@b\e&éﬁﬁ&
Solie o) e s b Odesl LSl e
0 el plnil Oladss 1 ol Lo el sy
» S ol s ol S b s sS)
23 Lle e el sl il il Jpad
s e BB ol i oS s L el S
03 ke e ($SU 55l e 0y 2 &) sl il 8
0558 53 SB plard Oliogas Jab Ol a5
oo 2 Loy (e s o) 5l il sais ool
S Jsb o Ol ) way s S Oleosas Ol s

YaJLe-&YOJ.lau|leJM)J§aQU;J;GMM

Jead 50 S glis ol i cuaS 5 oS
ool g5 s e sk QLIS az) 4 G, Sas
Johnson et al., ) 5,5 Saws S o5 Koo slaclas 5
el 03 S SLle K8 (e b 5l S o)y len
s 5o o i85 ALS iy (Iwara ef al., 2011)
bl (i S e S s s s S
3 b s LSS5 5 G ool ok vl gl
b ssl culs dﬂ ol 5 olis s glacy; las osls
omb slesl 4 S s glis ole gaines (o
L 9 S s Jles (Knops er al., 2002) 55 e
boblS am, b jole Gls sy olis 5 S Sa
3 dgmga LS\-“’M@)\)J&&‘ S5 85 ol o (é\j 59
D3 ol s by asle el o) s 5T cos S
o u‘l\‘:\‘&’ J..a\;.c olee Ol el 545 Q.;\ 9 .,\..J.fsa
(Gollay et al., 1975) 5 g o Il Cilites J 5oz

Lo g S s dae alse Gl 5 go5ms (B 55
Co e e gt 5 cilidee Jp2d 2l b fule 51 S5
sl o JU s 5 03sm wonS s S8 S
JL';U’JTJ)AQ\M@\S\.@JTQ\MjwﬁL&Uﬂ
Lj g 03 S 5 ed (B30 m BCas il
Sl 02 r)l:.a, 0390 Solean olaaiily 4x 55 3590 S
b (Salardini, 2012) syls semy S I 5l
el s clanl 3 S s 5w oS
@ s odx) ol sl 5 5 (s game 5 JI
Aed 5 05958 S A 0o |y e B ((rlaw
(Chen et al., 2003) .S . 5L U.Ko r"‘*‘““)'ﬂ
3%‘?&-&«)5‘3-’)3 SB ol Olosas &



o MKz S et Oleo pas 5 b Ol i 3

.kw}’:.d.Cw\o\JML;h\ﬁS/uiqd)o‘)jb\gQM@\ASC«w\
WY YL gl b 5 e L VAS/S SuL
Wi B 5 g0 ele o) 51 bl 5 sl an s
oo g 3 Sl Llade cp xin 5 b ashs) obe
0 Ul e Ll L Slude ol (s ys 3 5l asl
oo o 53 Sl e o mS 5 el Juae 1on obe
5ot 4 axg boadlee s adkl SWocll
Sl eid S gy Sl e S
sl gy o) 28l asly LSS (Anonymous, 2006)
Sagsle s (Quercus brantii) sy, o) e cbassS
(Crataegus spp.) S35 ol o 4,5 4 (Q. infectoria)

]

Yor

Pl ol GBI sla S s Cillien Jpd 53 Jl

o rig g ol
d:.ﬂ.hd 298 M

Ol g Gt gteslS Ve 5o dalllas 550 wibts
oled 5o F27 Y 08" sl Job 5 YOT YS
Lo chw Sl () Je) ol sas Bl ol S
12 EY IY S B~ v RS RV WP
5593 555 VO 50 b s e ol 5 0 5 sbaplinls
Skt Jle el = b ol 5o s en plaisy

(2) aibis &:y@u}(C);,l‘,;w,a;,b“‘,g.&ﬁwlhab‘,nM‘(y)obajabu\‘(;ﬁ‘)o\x\w—\ I

535 o YO 290> (o ()b i b (ool paised S e
23 ol pigad ol planil (s s 2 b 05 5 (65l i sai
ans) aale an Jol b cos Dl b oo S o
Sl paises Sl ad o) (63 5 e s no0s A Jo
F VXN ola) b IS a e aiseianki s, S5 S

GHEIR R0
BT CRU VPN Y S Vg SVt VES Vg )
spe o Z s ol S as Ol gb s
S sbdae 5o s u,-‘ﬁtg TS
2 Aol &S gl Sa sl asll semy ol s



Yov

5 JaS N (Sl sl ts) 4 a0l LB
) Cand 3l eslatd b ana) mus o Seslal udy)
Celan 5 e pH oG 6,880 L O 4 S ¥/0
ol 4 S Y0 4 e 3 el b S S
o BC o&aws 6880 L g pepmily )
O30 O e 5 edS el Criznen K02 & Se3ll
Gl o 3l salizad U 5 paisel Slid b 6,8 5lae

.(Jafari Haghighi, 2003) xas| cewsay a3!

*aJu*OJ-l:u|x‘jM)J§¢QWMM

L;.;j@f bas S s bl 48 ol Say s salind
@‘J@ﬁ)a.xuwbﬁ&ﬂdzbabyw
T2 A A Sl (Gsad Yo g samme 53) (oS5 sa
oS5 B Ky olpay s ead bl S | s
Sl e 5 A A, e S gbalS s
i Jae Bl 4 plars Olosas S5l
s s IS 058 o) oS laaasie oKalel s

o VN sl U S e s saankii ) JK8 a4 SR (28U s 53 I 3 ae S el o - Y JS

Jlo Gl Jgb 53 S anaga Hlude 5 0ka oy 23l
JS) cals semy P < /N) ol g Ol
B (B/AR) o35 5) Azpomed Slaie <8 (gl S 4 (il —Y
(VA$) oo b (VAA) 5 5l el ) 55, (V/VA) s
3 W, (VYY) 6o b (V/NVF) g ) 5 ol s,
5 oltwe) Jood o3 anasnl ke op pin 3 S o b,
(Gl -F JSCs) as sanlie [lg Joad L ol Sl o S
Slaele s S S cylan 48 sl olss Liagy ol gl
YA0 5 OFF 0%+ AT e 63 5 e 85 ccnd0np
IS 0 8 b plas s rele o etarss S
Cola Hlde ol il Bad e sdalie o =Y
oSe g e SBs Jop K, 6o b s 5l S
Ol ol sdaliae 5 5 B cpass b 5l K)ol
0 < /0) Wl k) diliie b s L5 cow

AV Jpax) 25 Dl ime

Wosls Jdoo 5 4520

SPSS 16 , Excel L;\.b)bé‘rj'a 51 ealazad L Waeals
S Sns ol i olsgme 5 sai Jdow 5 4w
Gl mo b Jio Ges 50 SB aless 5 (K5
Qﬁj Lo g Wesls o550 Jb 5 g 51 g oA (e
Olsid K)o oshiedy Bsiran —Gy S5l S
s sl 3l e b e S Slosas
ose5) 3l beSile awlie s 5 6 b bl
i eslamal oSls ob]

A eolae 5 an
Il Calises Jpmd oS 5l s (il)le 4w @Lﬁ
9 (\ J).,\:’-) Se j}‘ [ 6J.5/ A)\.,\.’\ Lg\.hja.’?.a JS\ 2
oo d)bu"’"‘ & ol ng\o Slaalsa> Q}«ﬂ @\.ﬁ
olas Jlo Galises Jozd 5o calises ola it Lg\.mu,g;\...a



e ir SB Sl Sl sas s O s 3

YOA

Jl Ciltses J i 43 (Mg 5 Ca K P N «C EC pH) b Jole il )y 4526 —\ Jsix

Mg Ca K P N C EC pH R
Y @bl 4z
VAVLAE/Y VYFAOAA/ \EL/N XY/ A /A V/AOY YV.04/f VY Sl e 5 Sln
AEYNFE IZATSN WATS SRV PLVE R 4 VA /N SRR V7YY 2 \ZARC N 72N o F
Dsisina st 110,55 20 pliabl b 3 Shsime® 100,384 pliabl B 3 S
- )} [
Ayve o a
3‘ Voo a ab voee ] b a 2
Ly a e
G -
\2; LR ‘} ¥
2oree L
L Yoo Yoo
—"; A Ve 4
'Il) toA . -
.1‘ T T T ] T ] T T
- sP = o > RS s ™ &

it b 3 S (S S ey

Ol s Ky, bl il ) (Lo « /Y 5 ¢ /Y) Lle s
5 sab 4 ol 5l s Gl kel 4 Jle ) ol
Joad 5o dn BB i Sl g 2alS plias
A2 FA'RIN SVA 7/ RUNC I PVRRA LS Sy T VR OV LRy
S G 4 g p S S ke Y0 YR
a0l 515 Ll ) Sl 4 5l 5l ol O K,
S 8ss ol Wl =¥ JS2) og o2l gl 5 50l

AN Jsas) 558 Hls gme bl

|
iy sl (Sl Ui — ¥ S

Joad 55 o S Sile oS by plis iy ool s

SMOY N/V N s sa pliesy 5 5wl ol Ll
b 5l ol il Olaid Ls, 5 3s doss A0
P P-EA ST X L S VS P R0 = R I CRNES PR
398 slagme bl s ) W, cpl Wl (G - JSa)
sl fuas 55 S 55 50 Jlie 5:S0ke o () Jsan)
Cils spms (P /N) Gols g sl Sl il
5 okl Joab g3 5o o e 865 5ba o ¥ )
Olianay Jpd 4 S o5 < /0 5+ /08 s 5a by

=]

>

(A ;3) o S

o
& a a v
- ¥ a a
l ¥o :
2 T
N
i i
"‘l: i ~ b
LA LS
\"ll ' J. e
‘. ~
\/I‘ W
& 0 ’
8P 7 » 8 s

a %
a I a a
N a
' a
| I l
l t
5 > e - o

e J g 3 SB L 5 055555 (S 23 oiles alis ¥ IS



¥od

Jsam) 35 s gme (p < +/40) bl k5l s
2 e olie &S s g o) 5 (S i ol s )
L oN) ol sme ol (Ol K 5l il J g b
23 e Jlie Ol i anls () Joan) culs (p <
NAFA YYOO s iar 63 5 e 5 (292 Slaobs
5 o &S g oSS e S be YYAY 5 NANY
334 Gl 5 Oles) b Juad o gay | Jlake o S
Sho) Hlas S sbay (g —0 JSa) Kag esls olass|
Bl a0 b e 3l S Ky, e b cpass

ousls

&

¢)\.€.3 &\AJ.A.% DLl \.’b )\A.E.a 45 .)\.) UL“"’ @L’Q

Loy b e cp) o r;,.\,ﬁ 2 Rk YV
39 oy B 5wl 5 a8 50l bl 5l ) )
e b bl sl ol W, Ll (il -0 JSa)
56 a3 ol Sl anldS e Ol ks w5, (N Jg0x)
Ssosba g p288 3 b s 5l Ll O pon
jr,fb,k,a OYYF Llade w4 5 53 aeedS e op iy
FAVY Sliie & cposs 00 ol sl iS5 2 S5kS
ol s (o =0 S8 wseaslan ¢ SIS 5 0 S

o

N a
! 1 la g ;
:.'! 3 :v;.
S 5%
i n 3
1

MJMJ"'“’P*‘HJM‘WL?J‘MWSJL:‘HM 0‘_\&&

o Yamashita |, -0 > .(Hosseinpour, 2008)
sk Sl 5l s e (T0NY) olSs
Sde o) &S s S ol 5 ws S xS ), S pH e
Coba g Sas fab Sl min osb e b s
5l Sl Sl 5 sl i Sy S
Cpere LS Wiy suiSgume e I S
o0k Uibsn s (Jafari Haghighi, 2003) 55 o
@bl s SIEC Hlade 5 Jad O w56 aS ol lis
S Colan Hlde o i 505 (0 < /4 0) Llo g
2ol dp,y oley cdS L aS s s pleals Jab o
Cllad o) 58) Joay Wil e el cp) ol las Hle B,
e urﬂﬁs@)\,& NV VR W SV Y Laf,..ﬁ,,;\.?)\jJiy
ssam S alr 0 s Kb e gl ol
S a5 plie ol Hlade sl sl gl

PR P C g R R I P A

s3s (< +/N) e bl s 5l pH lage
o) el Cesay gl Jad Lo pH e op rin
Cleay 5SS Sl Wl Dle Jeod 4 a1l 8
5s b b easlEls S S el 5 )3 Lials
Sl b mime ueedS el Slao 55 0 Ss (65
Gl L s aad Kl S s paiad] 5 03
GalS S s 3sde e chle (JanSone e s
ahe Ll S aand Slae oilly o asl
SIpH a8 ol olas i s ool s (Killham, 1991)
S sl (S /T Sl 4 g Jeab b s Jab
€0y 38 W pai game el 5L Lsa w5
al Sa S ael JSas 5 Sk Lol oS5



Aol &S sl il g, ol o) B e s Ll
o Sute daly pms Jda e Sl Wlss
s olsesis s b BSL) sleol xs phlels ),
Diaz-Ravina ef al., ) szl ;55 20 lade 5 (Shy o
Ssmsn OME S lade b8 ly S 481 2 (1995
03558 s e 3l amse Lmlpl 1, S s
o Gl 5 S a plis s 51 il es e LS slacsly
spige S st Ll el S s 33 L
.(Hosseinpour, 2008)

AU i ) e slowsny s WL,
s bsgme bl ) s g Jas ol s
201 M S s el o ied el o
St e (a8 (i ol 53 el Cenday Gl
05 sl Jad O ot 5SS 5l Bl b pleasls
Faber et al., ) S\a &5 kuy ol Cis pas 5 Sl
sea pae b ) gl G gt s o 4 (1996
S O 5 (Hemwall, 1957) osiedll 5 ] clag s
Diaz-Ravina e al., ) pas aes aul p Joay Koo
Olojuba , Fatubarin .5 (1995; Chen et al., 2003
b 5 s HB s B goy si (YD)
505 b UM@)\J& s Jb clews |, Sis
Shie gog i Sdeay SLL Jab 5o ) o o5 S
2 soie Gy s elal s S kel Sk
St S G231 e Jead b gl Jas 5 ol b
S sselie S s

Sl Ll 5 bl el S il
Lk sty pmln Ol i Slde 550 s ele
aalllas 5,50 aihie Gl 5 S 3s s 4 Axg
S |5 wp Swl gl (b oy el [lde Ol s
Sl Gl e ge (Bl Cols s Dl ey )
Salardini, ) Ksi o0 56 S 5o ln S pus
5 (Yoof) oL\S&aa 5 Asona (lel, ) s (2012
5 Fs m 5o obs b s JI s JI sobls e
Dy s had O ok 45 Sdy At ) 4 s

Y.

oleols] &S e sl Mg? Ca KT o5
sl sl gr ol aaas | EC ) 53 by oS

oS e Jab i U st (e
M8 T ol s Lol a5 s stme L] 5 S ]
b 5aly il 5l easlcasa mls Golal g 5 pete
SblS a0V Llaie 4 S S gl slal
Sh g (VN) Ly Jaad 55 p S Sl op S 5 il
Jskon T sle (s ws s olsion 05 S oY
sems pds 5 SL Sl SR US4 5l ol
2 sl Sadl 2 e 5 S e il
Kaiser ) 5 5 s,Lal U agipel 535 545 5) st S
b alins b 51 S 53 5 ym g0 oS et al., 2002
Al &S sl Lmlal asns VAR e 4 le
Aok Sas (2l g pad 035l S Kl e
\-‘bpweé\f)bﬁﬂ ol o g, Jub Hel S
Oleals b 5o cn S e o e (SR ol 0 2l
S Slds s e Ll év\i)\e Jdoay 8w snlin
clle zlsih s o) (V44V) Sollins 5 Jandl Law 5
230l a5 iy s a5 Ol s ol 53 1S
A ol S ) 4 ol 5wl

oS ws, sl ol 5 O ae s ol 51 S o5
i o armlis oS sty oBLIS (lpien 5 sl O gurns
w8l 51 S5 1 b (Jafari Haghighi, 2003)
RS TYEICN 1 g W CH - WS RPN WP e
oS Ol o ol e 1S,5b Mo ol gre s
Lo cwd e gl 5o s i (5 Lle o
2o G2 ol ol Dl ol s Sl
Jalsl b 5l Jalsl ) S 055 280 Jlde s el
Aol e S a8 bl s i ealS ) ol
s o o S Ol ray el e sl
Gama Sl amns ol g oL b cdew 15
wals S 0Ty @3l b Gum 5 s & cos
Gty e O N 050 Gttt AL
Jead 03 0558 Slde g5 g0 leday (35 18 gl s



At

S el B olge cal Al s salss i b
s Jab s oblS azy, s AL 5 o
e gl Gl eniS wa s LYs 5l (S ()
Jab 53 ate ol S Ss sow 3 g, slesa
e ailie 55 ol Gl e Wl ol
oS , Diaz-Ravifia adlas ;5 ozl iays
Sty olaali b 53 jte e o S 55 (V440)
1 Glsas st iy el oSl

i ol s ol 3 S S A S ol
e S 3 55 e (gdke slge 5o i b b Ol s
ol an ey s Slds I8 sb sl ele )
S ol olad go0te iesn c\-v Do sleda e
Colin i) 5s s s ele  Jhad ol i Lok
(S sl g sobl ksl e 5 weedS (S )
ol i 5 00 S JTosle ejm Jad 5 03558
D335 e O35 sla e s 5l SeaSy 4y 4
s il Dldos 55 ied 5 o S & s 0l (b o
S adess wls @k il G iag s by
5 S olie Ol s ol gae Lol sz S5 r,".\5.\
G 5 cleny o b Slow sl oo e
e il 5 ol Sl 5 el S Ll
S Ko Sl dalise Jad s S Llie olie
Lls pb Ol ol Jhie 5 caos b et
ol wda s Slas s 5o 5 (UL ush, ) e
Dk a5 ot I anl 3 oblS by obe
b Sl (gly sl S sy Ola sz se o
Sol55 Sopo ond s 20 e N S T eole Sl
s ) Ll o 1y s as

References

- Anonymous, 2006. Gazetteer of villages in
Kurdistan; Baneh, Kamyaran and Sarvabad
cities. Published by Ministry of Defense and
Arm  Forces Geographical Organization,
Tehran, 389p (In Persian).

- Asona, M.Y., Compton, E.J. and Church, R.,
2006. Hydrological flow paths influence

YaJLe-&YOJ.lau|leJM)J§aQU;J;GMM

Al oas pley b osal b ) el Sl s
H' 5 o i celh S s 5550 Cusb,y a3
BEAD) ey 0558 ialS At 5o 5 05l e 58 S o
il aalyn o ena gl 5 b s anl 3 s
olse 555 Olid>s s (V4£Y) Hutcheson , Dowdy
bge il B S sl Hlde jials
r'.;j.l.a 9 r.......\ffp\.& NEEY )\J@M ‘uu.bjj U““ BL)
ol K il s sanlin 55 Jas Ol s sl oo
Ol &S azes oL Ll des 5l S8l
w6 Cod | e s eedS sl sslS
2 5o i cpl 5o eedS luis (Salardini, 2012)
A Y ) as i ot Db el s ol
23 s Gl [l 4 plg e S lie (o
‘Jb- DL u(‘*‘“"‘\f)\ﬁjﬁ"‘ )j..b:-AS\J} ‘JJSA)LZ\ JL&-
O gums S 5> u.;\.:\.é Ja\.:.c Sem g sdalis 545
2d Ol o ju\; <o 0> (Y--Y) Vanhala .52 .
Semy Cleay &S iy ams ) 4 S e ,
b Jad Jsb s S i ) sl
a e ga) el Gl g se ol Sl ray
By r,......\f Olde el as S Ca" oss\8 a8l
RSN RC i S S W VO A IS G Wt
53 55> s 5 (VA4A) Lusk 55 SB mae &Y
458 )8 oS 0558 1 sl a3 5 e
s Ol byl Lsas el Gl pem! e
oS5 53 Bossl ol s s ades Sosloe 5o Sl s
Lo e gl OS5 sbnl & e 3000 0 b
el s bl S ol S w3l
52l s oleals o e a8 ol Ol 5500 Gl
e b Lle s ol o s Dl xS gl
J..Aé BL) ﬁJM )L\.z.a LR J.’ZAS JQ‘Y.B j\ S Ju JL«\.E.A
..BJS a)\.w\ Lf’f"‘ 9 Lf” Lg\.bu\.»...u‘ )‘9,43- O U‘jsg_;‘ u\.:...u\.?

S o miie sl 5 S bagd sl L)l



Jos S bt Olo sas 5 Jad O juas

River State, southern Nigeria. International
Journal of Applied Science and Technology,
1(5): 106-112.

Jafari Haghighi, M., 2003. Methods of Soil
Analysis, Sampling and Important Physical and
Chemical Analysis. Published by Nedaye Zoha,
Tehran, 236p (In Persian).

- Jandl, R. and Sollins, P., 1997. Water-extractable

soil carbon in relation to the belowground
carbon cycle. Biology and Fertility of Soils, 25:
196-201.

Johnson, D.W., Hanson, P.J. and Todd, Jr.D.E.,
2002. The effect of through fall manipulation
on soil leaching in a deciduous forest. Journal
of Environmental Quality, 31(1): 204-216.

Kaiser, K., Guggenberger, G., Haumaier, L. and
Zech, W., 2002. The composition of dissolved
organic matter in forest soil solutions: changes
induced by seasons and passage through the
mineral soil. Organic Geochemistry, 33: 307-
318.

Killham, K., 1991. Soil Ecology. Cambridge
University Press, Cambridge, 242p.

Knops, J.M.H., Bradley, K.L.. and Wedin, D.A.,
2002. Mechanisms of plant species impacts on
ecosystem nitrogen cycling. Ecology Letters,
5(3): 454-466.

Lusk, M.G., 1998. Sulfate dynamics and base
action release in a high elevation Appalachian
forest soil. M.Sc. thesis, Faculty of the Virginia
Polytechnic and Institute and State University,
The University of Virginia, 166p.

Montgomery, D. R., 2007. Soil erosion and
agricultural sustainability. Proceedings of the
National Academy of Science, USA, 104(33):
13268-13272.

- Salardini, A.A., 2012. Soil Fertility. University of

Tehran Press, Tehran, 436p (In Persian).

Vanhala, P., 2002. Seasonal variation in the soil
respiration rate in coniferous forest soils. Soil
Biology and Biochemistry, 34: 1375-1379.

Yamashita, N., Ohta, S., Sase, H., Kievuttinon,
B., Luangjame, J., Visaratana, T. and Garivait,
H., 2011. Seasonal changes in multi-scale
spatial structure of soil pH and related
parameters along a tropical dry evergreen forest
slope. Geoderma, 165: 31-39.

Yy

inorganic and organic nutrient leaching in a
forest soil. Biogeochemistry, 8§1(2): 191-204.

- Chen, C.R., Condron, L.M., Davis, M.R. and

Sherlock, R.R., 2003. Seasonal changes in soil
phosphorus and associated microbial properties
under adjacent grassland and forest in New
Zealand. Forest Ecology and Management,
177(1-3): 539-557.

- Diaz-Ravina, M., Acea, M.G. and Carballas, T.,

1995. Seasonal changes in microbial biomass
and nutrient flush in forest soils. Biology and
Fertility of Soils, 19(2): 220-226.

- Dowdy, R.H. and Hutcheson, T.B., 1963. Effect

of exchangeable potassium level drying upon
availability of potassium to plants. Soil Science
Society of America Journal, 27(5): 521-523.

- Fabre, A., Pinay, G. and Ruffinoni, C., 1996.

Seasonal changes in inorganic and organic
phosphorus in the soil of a riparian forest.
Biogeochemistry, 35: 419-432.

- Fana, J., Wang, J.Y., Hu, X.F. and Chen, F.Sh.,

2014. Seasonal dynamics of soil nitrogen
availability and phosphorus fractions under
urban forest remnants of different vegetation
communities in southern China. Urban Forestry
and Urban Greening, 13(3): 576-585.

- Fatubarin, A. and Olojogba, M.R., 2014. Effect

of rainfall season on the chemical properties of
the soil of a southern Guinea Savanna
ecosystem in Nigeria. Journal of Ecology and
Natural Environment, 6(4): 182-189.

- Golley, F.B., McGinnis, J.T., Clements, R.G.,

Child, G.I. and Deuver, M.J., 1975. Mineral
Cycling in a Tropical Moist Forest Ecosystem.
University of Georgia Press, Athens, Georgia,
248p.

- Habibi Kaseb, H., 1992. Principles of Forest Soil.

University of Tehran Press, Tehran, 424p (In
Persian).

- Hemwall, J.B., 1957. The fixation of phosphorus

by soils. Advances in Agronomy, 9: 95-112.
Hosseinpour, A.R., 2008. Soil Chemistry.
Payame Noor University Press, Tehran, 232p
(In Persian).

- Iwara, A L., Ewa, E.E., Ogundele, F.O., Adeyemi,

J.A. and Out, C.A., 2011. Ameliorating effects
of Palm oil mill effluent on the physical and
chemical properties of soil in Ugep, Cross



363 Iranian Journal of Forest and Poplar Research Vol. 25 No. 2, 2017

The effects of seasonal changes on some chemical forest soil properties during one year
(Case study: Marivan forests)

D. Rostami ',K. Mohammadi Samani’* and V. Hosseini’
1- M.Sc. Forestry, Faculty of Natural Resources, University of Kurdistan, Sanandaj, Iran
2"~ Corresponding author, Assistant Prof., Department of Forestry, Faculty of Natural Resources, University of
Kurdistan and the Center for Research and Development of Northern Zagros Forestry, Sanandaj, Iran
E-mail: k. mohammadi@uok.ac.ir
3- Assistant Prof., Department of Forestry, Faculty of Natural Resources, University of Kurdistan and the Center for
Research and Development of Northern Zagros Forestry, Sanandaj, Iran

Received: 02.01.2017 Accepted: 05.03.2017

Abstract

Soil is one of the important components of the forest ecosystem and getting knowledge
about the chemical properties of soil can be a good guide for analyzing of forest
ecosystem health. In this research, soil samples were taken during a year over four times
at intervals of three months (March, June, September and December) in order to
evaluate the effect of seasonal changes on chemical properties of topsoil in Marivan
forests. Five composite soil samples in each season were collected and altogether 20
samples were taken. Soil organic carbon, nitrogen, phosphorus, pH, electrical
conductivity, potassium, calcium and magnesium were analyzed in the Lab. Data
analysis was conducted using one-way ANOVA and Duncan's multiple range tests. The
result of this study showed that the maximum amount of organic carbon, total nitrogen
and phosphorous were observed in the summer that was 10.7%, 0.59% and 44.7 ppm,
respectively while the least amount were observed in the winter which was 8.01%, 0.2%
and 39.05 ppm, respectively. There were no significant differences in organic carbon
and phosphorus during year and over seasons, but total soil nitrogen showed statistically
significant (p < 01) differences over time. Also pH (p < 0.01), EC (p < 0.05), Ca (p <
0.05) and Mg (p < 0.01) showed statistically significant differences over time while
changes in the amount of potassium were very low and showed no statistically
significant differences over a year.

Keywords: Electrical conductivity, Northern Zagros, organic carbon, soil quality,
surface soil.



