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Abstract

Background and Obijectives: A Northern Zagros oak forests have been pollarded since a long time
ago and finally they have been destroyed by forest dwellers. This study was aimed to investigate the
effect of pollarding on some soil chemical properties.

Method: Two adjacent oak forest stands with similar physiography were selected including a less-
disturbed area (as control stand) and pollarded stands that it periodically pollarded once every three
years. 10 composite soil samples under the tree crown have been taken from 0-15 cm soil depth of
each area. Finally, soil organic carbon, total nitrogen, C/N ratio, phosphorus, potassium, calcium,
magnesium, pH and EC were analyzed.

Findings: The results showed that all soil factors had significant differences in theses area except
magnesium and C/N ratio. The amount of calcium and pH increased in pollarded area compare with
control while soil organic carbon, total nitrogen, phosphorus, potassium and EC decreased.

Discussion and Conclusion: The results of this study showed that preservation of trees and stop
pollarding trees in control area can produce a better soil condition compare with pollard stands. People
use trees foliage to feeding livestock by oak pollarding in this forest so that these pollarding activities
of local dwellers can reduce the amount of soil organic matter content and soil nutrient reserves. The
decreasing of soil nutrient reserves will be very harmful to conserve the soil fertility and productivity.

Keywords: Pollarding, Northern Zagros, Soil Nutrients, Forest Stand, Less-disturbed Forest.
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Figurel. The Geographical location of the study area
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Figure 2. A view of the study area a: Less disturbed stand; b: Pollarded stand.

SE igei 2y ¥e ggeme 10 0055 50 5l o 2l £l ) O3 9
odl 48)5) diged 1, slez o a5 ol Cllyy ooy o sl 50 4 (Quercus libaniy Jsss o0 Ve wss o o
Sladiges byl 5l g wad bobke v L (5,0 5 Vo b e oo 5l | S wgain, Sk 5 bl olas Dls
(o555 Hisad )+ 0355 b 0 S b Jol> TS 5 5 S ez 5l S50 58 4 (e alold 3 (5 e il

2- Composite sample 1- Sub soil sample



4

v (Lo 0088 90 j0 S glewd Sleogas (B (owyp

oY o Ve ases EXCEL 580 5SS @b abog o (slologes

Sy S G 4y (5,050 Lol 5l e g cdgs S

VAW b by 0 g oli&g‘l.a)'j 3 lediges ORIV 1
S e N 0018 jgae (5 e hee g0 SUI 5l g SLis
el @ S 39 Ol Y1) SO g (ISl is, 4 S

0355 90 oy S 5138 polie 5l sanel Cuwsay glaosls a5
5 op)S Hlade a5 ols lid 00,3 Cawd FeS g odd SN
aghaie dy Copnd 00,95 Cewd S ddhain ;o S S 59,00
—a56S 4 090 (PS¢0 V) (§ylo sre DS s suls SPIS
5 I oS Hlade a5 ol las Sl awslie a5 4l
Ao, VY g oYY L ooass SIS ddlaie jo IS 59,0
L 00y Cand S adlain 4y Cons |y glalaxde LB rals
553 5l oo, YN T 005 g 0oy +/8A S (59,00 ,lade
- i (oS (Y18) 00 Gy adlare ;o CIN jlads ols ylis
5! Lmdl AW Lol 095 (YY) 00,55 Cawd [ipS ddlaie 5l 5

O Jgoz) s o me (P<+/+0) (5 Lol L

S (e, Ghyy & S (YY) S )
b pesliy Ol (V) ol (g5 b g tegidg il oo
@ ol eaSell g Jloy posigel Sliwl b 6 pSo)las i,
Gy 4 e g pelS g et peld olClus SS

s plogl (5 yoguSliaS

Losls g kol Judxs
Qﬁ—o)"l )'l solawl L ools oo Jleys e j‘ -
el Sl awslas glp (Bgi o] —3,550loS

Gy sz ol colaiwl Jaiww & ee;l 5l ealig puSoslal

uizen g SPSSIE  Jdley SeS 4 abge )kl

s (5 (39031 3l o3liasl b S15 i prolic (5aSilso dumalio =) Jguz
Tablel. Comparisons of soil nutrients using Independent-Sample T- Test.

P ,lado ESleo) (S sl £ (Sile) wall o
(8 )bl glas (3,yla5Lewl

ofe ¥ V\$Ee [ f \ARE=IRNY /o I oS
[o " SIYYE VA NIAEYRA I 1o JS 595
VAT YIFEE Y ¥IYE Y CIN
e YY/VOEY/AQ NAZES Y (pSshS pp)S ko) joud
YA Y- AYERY YAVOEYV/A (PSS 3 oS o) pumilis
oo™ V- OIVES FA/AEY/A (P55kS 52 p )5 o) oS
RN OYIAEYIY FYNEF/ (05555 2 p )5 o) e
[ £OY/A£E4/4 MY/EEYD/F oSl colan
[+ €% YIYE-NY FIFAE- 1N FURRw

L Nl awslio a5 Jjse 4 wols lis po 4 S

o YOAIY Jladie b ooy (5505 dilaie yo o] Jlad ols ylis

&l sixe ‘msNS RO A S N PR/ B 1 SO N POy
" Significant level at 1%, " significant level at 5%, ° non-significant

S adlaie )3 aenly (liae oS Sl liS Aegh (nl @l

(PS50 0) (gylosine OS] 05,95 Cawd S0 5 ol




Ohes 9 (oou>

A9 olo 810 y5 AF 0, las «amns § Lrnxo (55999555 3 pole 5Y

FpS o, [V sald 0ogh 4 Cod ol (SIS 00gi )0
cely G anld as ol las (\WWAA) 55 b os
Saae a5 aile bl sgr claslin ;o (WWA4) [ Ken
S 00 A Cand odldicg 3 ashie S o ‘Q—‘ RS
s DANIGIEN s &) b SialS sibos i
(Y--Y) ol ea 5 Camping (V22Y) o, Kes
o, Kea 5 Mureno 5 (vaay) Dahlgren & singer
el e bl A ol jo 095 sloaw;p j0 (Y44V)
25 LS lne 5L wilye b anulie 0 a5 W, 4
By 510,55 0 sk S o0 5 ok (b0 idagl
Sz p0 0 (Yoo V) oK o Tarrega .(\Y V- Q)
30 9 bl slo,ljaziz o lulas alax 5l Sglaie 5,0,5 g4
05 6N 5 3k slantS 0 0093 b (o (Mo 0o g4
dibie ;0 SB JTesle ole a5 Woww, 4z ol @
Sl 009y bl ady 5l St )b gee b 4 KK
4 cw¥l Gldg zU ol &5 ible jo cwl ey (VYY)
ol el JT )8 ol g a5 T 0lge ctS3L o] ol
Ol e Gidgzl as e jials g (Siaslh pw (WSaly g 00y
Q) A8 o Jos us” olge (659,5 cauals Jeale e a
dlg o oS JT S Jlade rals Lol Lo cplply
52l bl 58 o 5380 o JT dlse iz e s
S ¥ (S 9 4556 odalive sly owlis jLas (C/N
Spdy a3 lade aib juin CIN cos j08 ax 0 a5
4525 Olime oo ool (2l L (uSaly g 00t 508 T ol
0395 )3 Sl byl Badow ;0 (YY) 3900 S 2%
03gf S 5l S Sz Syleae 4 CIN e odd S
D9yl gime (6 lel a5l T S Lol s 03,95 Cawd oS

Clab 5 oo 5 S b 5 S Gl JT olse il

oS allie 4 Cons | GpSeiz o 0 55LS p S
597 5l eSS eSS YAVD Jlade b 005 es 5
FoS 9 0aB SN 0395 93 )3 edS g s Gl olo Glas
Wog (P +,0)) Gulogime BB glils osy9n s
0395 )3 yid (e Slo GLiS b Sike anolie () Jgo2)
Sall 4y Cod 0 S5lS 0 0,5 oo YY) e b oats G5
S I o cl als 0,55LS 0 05 oo DOV o L
S e 4 b Gl glite adll Ko el
(p,5skS 10 p,5 b V-OIY) o0l SIS 00g5 yo ()] Slade
S Oyge @ (p,5hS )0 05 Lo TAIA) vals 4 s
odd G dibie 0 miie ol 28l Gl 65
TYN) sols adhie 4 cod (p,55LS 0 0,5 L OY/A)
A 5E Gl Gl bl el (ali3l 58 (25 0kS ) 05 e

O Jaoz) ais o gine s b!
S colan g ananwl 5l esel Cavods slaosls 4 j
aS ols LS 00,95 Cawd S5 5 0dls SIS 0055 90y S
&S oas SIE adlaie a4y s aals adlaie jo lag)] jlake
Soze a (O Jsaz) 28los P +50 ) 5yl ne S
adlhie 0 abdiwl Jade a5 ol lid b Sl awslae a5
aals dilaie 4 o 1) (6 St ial8l (VIV) ool SIS
oss S ailate o S, Culas Ll ols oLis (SI9A)
AMY) dals adlaie 4y Comd (o bl )0 ey 35,500 FOY)

O Jaoz) iy L2als (e il |5 o 3,5ee

S5 A g S
5 il polic a5z 0 55 43 5 bl b o e
OS5 O0) el Syt euiiSudy e Gl a4 o] i
2 e ek 4 as el S JTeske Lol s S T
Pl jeb g 0,8 e il S slas Shee g Sliogas
I e I L R
oiled J5S Jgame oy Jeily (S g2 ol
Sgbcr ol g sl (S o Slge Jols Ol (5,045
0395 93 S 0 T op)S e oy caslllas ol o (YF)

ol e a5 s,0b 4 s sunlive (5l5 sine gl (IS



Y

v (Lo 0088 90 j0 S glewd Sleogas (B (owyp

ool 1) asl ol 58 (YY) s 5 Fernandez

OA 5V DY) oS
@ opl g aS o0 i Slandy )l Ojso w4 ) Hald lals
5 oog o8 S o jand Lis BB 25 aS el e o)
ol @ OF) cl xS 3 o] 5ty Coond
Al 00g5 90 S o aud e a5 o lis asllas
SO ooy g anils (g lo sixe Dgles (euuis g oud $iUS)
397 S Jolowe )5 pare (nl 5l 65 Jlade Slls oais
21 e olS leosle gy 5 (LS5 S B, o
S5l il S ey S 4 pad Gase g b JT I
Slgi e S 4y 4325 W T sboosilo g lo g ¥
lmosgs 1o ams Lial3dl | olS (ol oolizasl LB i lade
looagi 3l Fie I slge S il ol 0055 Caws S
55 9 G Slge SLliy (al &5 (elSim 5 ol s SIS
ol 5 00 o0 Sl Jolome jand SLS 5 ish o i
5 (Y0) 255 o0 518 (ol alews & Q3 (20 o 0lS
o & aaly S s jand ke il cel amgs o
ozl (rml Sz by ,o ol cdlBo g G0
)00 il Bl cow ¢ o GlaS g FlE 5 GliS 0 Ga
Uit Baee 598 oo el g (V) oad ialud 51 o jaud
sty 5 adl il wyhd ) e a5 JTolse 5 ()
ol b 8L s (1) aisles Bl S aed e b e
as ol o)l 0e5 adlas ;o (WWAA) (S5 (2l (ingh
55 0ad SIS slaosy S jand Jade p s il SN
Sen 5 o olo gy anl o a5 e (VF)
2 S Gptlis 5 el by 0 (VR0
samlin ol bl K> aihie g SB Slogas
Gl 0313 53 051 55 a5 g 55 4 (glailaie o 45 Wi,
e 5 ool S5z dy S 05 3975 (6 iaS phnd l5ee
3 WS 2929 4 plion |) 0395 93 (nl o S A
QoS 09 e Bl Cad S @ ‘5” olge S 3L
dilae )0 St Calid g e idg a0 Gidngl

S oyl 5o (JTolge 3o yd B oo s 0355w S

NSV [ IRDSI IAPTRIRT S { PSR 1 FN I RPN AR [
S Y gaz8 5 58 e ab salys CIN o tals
5 I Gl cam 03,93 s S 00y SB 6y, »
o 53 S1 ol 5 el cudled ¢ olions YLl

(YU YA cwl CIN e zalS T ases a5 el
@lazdl yo o8 col I3 polie (n5 w5l (2 03958
plod om0 9 (F0) ogdige il Jlyld 4 ol lise
b jole Kiw )5 85 el e ol s S gl ol
0395 93 ;0 Sl svosls 4y 5l ols zulis (YY) 04 sod
aS ol las adlas ol [0 00,55 Cand S g odd
Pt G O )go @y vl 005 S 30 590 lade
039y 00iiS el e ol oad SIS sog S
Ssysbay cod S T oske sl JsSse 5 e S
Syle S JToske b (Soop bl S o o595 )98
3 p,55kS ws s Fe-0r sgas ¥l 5 (YY 5 YY AY)
oxila S S a4 LS b ,iY alug 4 ol LSe
o bl SI s (e ke cnlply (TY) 3580
03,55 Cuwd JpS Bblie 4 G wsdie pll S
SB Sliogas adllas L (\YAA) S5 ol il o ials
Sl s uals SPIE as ol plis aly Ko ddlais 4w
Slrosg L awslin ;o adhic 4w o S Ol Glhw o
OF) cwl oad coge gyl jalxe 63,958cwms
a5 wols )55 (VoY) ol 5ea 5 CampIng oxesn
ools @ e Jle 0 2lldS Gl e bl iz o B
OlSes 5 (mad mb (M) el ol S ol o sxe
90 S alio b 5 OF80) ollKen 5 ol 5 (1TAY)
Wdpw; a2 opl ) 0093 S §pS g aBlicg B adlate
3P SOl e 00,55 ciwd 58S ddlaie o aS
OKea o Tarrega .(vf ) cool b o35 adhaie
oxls el Libas 0,5 Loy a5 wzals bl 55 (Y- -Y)
J5 o3l Gl 5 S0 ST olse (o y05 gazs dmazes
Pulido- 5 (YY) )l5en 5 5,00 s a5 ab salys

1 - Microorganisms




OhSen g (oou>

29 olo o0 )5 AF o ylod emns ) Laazo (55 5giS5 9 pole 5

S jlade a8 ol 5158 055 aslllas o (\WWAA) (S
-0 j0 05 adllas 5j9e oaid g ol G bl S
0395y jie lade Lol W la 09 (5 ko gime glas Al slo
03,55 Camd S 0395 SI e 5l St 1) ead G
5o (WY )ae 5 dlo iomen (VF) ol 3158
oddicu o0 dibhie Sy 1) paie g0 cpl ke jo iol5el
(Va4y) Dahlgren & singer Llic ,o .(0) wsls 3,5
Wl g bgl LS Gl ddhie g0 0 S awlie U
30 e 5 peedS Jlade a5 W30 S caslin Lol Lz
5 (1) Canl 039y S gin bols (L0 gl ddlie S
o, a5 ol odal 35 (Yo +V) o) Sen 4 Tarrega asllas
S o uyws B aendS Gl el baluas o8
FpS adlhie o JTolge Sialidl alaly ul 0 (VYY) ab salgs
0s8 Gl gy JUatl 5 (SaulS Jols cudyls o 93 ews
3 Jels SiY 0smg wodle 4 s e iliEl 1)
S eol; polie AVl wilgs so oS sl Lole 55 abgzl
Basls 5 (10 5 )Y ) Wlo, 3 5L S1 4 1) ujuie 5 oS
P 090,53 lewd JeS 0dgi S o yolie opl jlade Wil
SlSE (og (Sal ()b S 5l asl 4 arg b Ll wal
bole Glye LSy flg gl sy GalS 5 adhie
Gl b % Byb 5l 5w oo Jae T olge (5995 onials
b 55 5 wbie 2al5 5 o Bl JI sy gl
S Sal el coled 3 S aptal 5 Ghalep Gl
o S o | mete 5 meedS QR OT & @ g 0ad 0L
4 bgw ooy ke anslin b ol atils Jlos
S 50 oS wile i paie pl Jlade aS 0l lid o e
FpS 038 5l Gt @logae b 4 el G dilate
I elan [, S 50 mujie g pedS 392 05,550
2 el i G L b 5l 5 was e ol 35
Jo ey Sl 5 oo Rl S lade (S
e (3 05 edB S ooy S o e Gl

il 0055 5l S ) awmslty
S il 1o Al Jade ol Cavsts @l wll

el S oldes el Gl Gl e Ojgo @

oddog S bl 5l St plp (aaiz 0353 Cws S
o0 il o S o ad ajms ] 5l e a5 s
5 pedS om0l ol (pllS bug Cix bl
JS8 )0 paie dw o )ls 392y SIS )3 penliy g e
LQQT oolaiwl JB jlade 5 005y colaiwl LB ol (ol Jols
~0l gl Olpee 5 LGS (Saslgn az o 5l (s S

Lol S5l o
Ngl oo S iz ol sloyeslS Oyge 4 olie ol
odi M 0053 S 0 axlllas (pl jo ppwly Glee (YF)
odd S 0055 S| S (10 gl )3) sloine yob @
5 N A5 Wty aoe ol 4 05 Sldllas o (VYA)
S el ey gyld gime SralS cely Ky 50
(124Y) o, Ken ¢ Dahlgren adlas (V¢ 5 8) coul ons

el e cbogly (LS50 Algigl o 0 a5 ol plas 58

ok polie (Vo) codl jebe &lye I Se S
ghw 5l gl Bk ) QLS bwg cad D el
a5 sablio ;0 (Y0) 04d o0 ainds SW)L uo 0 S
005 wile) ewl o9 65,5 el Gl sl
ol e (anllae oyl lyd b 005 Camd e
S S Bl e 5 5 ol s S 4 255
Sl 5 Bl alS gl e ose ol Ll
gl ol s (ol 4 g walst 56S SB a4 el
25 O Cude (Svad ey (855 lade b (il
@ ole 1y 005 cnl S50 enliy 009 mly Slle Az

Sl Cad 005 Q,;.I QL';_-’>)o g CU 509 u—‘-’l-'
ol 03 ST e Jopinte g meedS Gla S5 (Sauolse
5 lerd daaite YLl 5 Jad o 25,8 5 lagsslS
b LS )0 mgie 5 pedS e 9800 S (S8
Gaios Slaslia (V) casl S il 5 jole S ol
i 5 peelS laie 0al SIS esgi o ol plas Lol
L Lol 2l il 00 )55 Ced 508 0358 4 Carns S

o onl 093y bsgr s e gylel Sl 5l ST o158



70

v (Lo 0088 90 j0 S glewd Sleogas (B (owyp

Al sl Sl Slde 88 cel Sae jle yo g alsldS

“dKz )0 S il syee )0 0eb g0 i S inn
el aldle b @y 5 Sads Slllae Jlod o5 sla
Sz plpse L2 )0 Gpelr g 5380 Sl b s ,S
hadlsy oyes Jsb Guend 9 S slaghy, Jloel cux
33,5 o0 Sletiny mizmed 05 13 (LS, Sy s
5 SVsb Sl Jelg o Bl a> s S olles

25 plmil (6 S Lasl

Reference

1. Yang, K., Jun Zhua, J., Yana, Q and
Sunc, O., 2010. Changes in soil p
chemistry as affected by conversion of
natural secondary forests to larch
plantations, Forest Ecology and
Management, 260 (3): 422-428.

2. Haghnia, G H and Kouchaki, A.1996.
Sustainable management of
soilAcademic center for Education,
Culture and Research - Khorasan
Razavi. 204pp (In Persian)

3. Sun, R., Chen, JM and Zhaou, Y.Y.,
2004, Spatial distribution of net
primary productivity and
evapotranspiration in Changbaishan
natural reserve. China, using landsat
ETM+ data, Canadian Journal of
Remote Sensing, 30 (5): 731-742.

4. Sagheb Talebi, Khosro, Toktam
Sajedi, and Mehdi Pourhashemi. 2014.
Forests of Iran : A Treasure from the
Past, a Hope for the Future, Plant and
Vegetation;10. Dordrecht: Springer
Netherlands. 152p. (In Persian)

5. Salehi, A., Mohammadi, A and Safari.
A. 2011. Investigation and comparison
of physical and chemical soil
properties and quantitative
characteristics of trees in less-damaged
and damaged area of Zagross forests

2 S S a0 a8 05l o0 (LS 0 2l ad SsS
aoz Sl Gl 5ty (Swuolsn el g a8 5 15 55 S yme
oo el 4 axg by (FF FY) 098 0 jnte 5 pudS
Odg gl sials b oaslllas 5)50 athis o jole Sw
Ol Gl amsis )0 g wed e ) St dlas ol (5250
b ol ol b ol e Lials SB anal da s
025 SE Slles wisgald plgie & o Sdeghy ple gl
(FY 5 £V (Fo) LolS Ll als oran 5 (YA FA)
D> ol Sleen w008 o anal Gldl el
adhis 15 gyl g Djso a4 (S S colas (S aa]
olan p dilg o S cdl il pals sal SIS
ol s o Sl &S (g 4wl e (So Sl
bugie Soysdl colae glils (gilew il wins (So S
5 5 AT ablo (555 (2 251 olan s1o (oo Sl 5
50 S il jo Solay wilgi oo S pSl colan rals LYo
3 9 ey soli dahie adhis jo S océl il adhis
Wlgs o o ol (nl &5 Wl go (o (sog) 00D (G5 adlate
5 Sk @ Cod S (0 oyme oS i b @
Sals Sis UV 5l sl gblie ol o xlaw ad]
Soys SlS Wi oo okt I ailaie o oSl Culia
OlSen 5 oglle szile &5 Sype 4wl JT onS
ke S Sy malS b4 woges leie (YY)
L ootegs ol mls (VY) abee Siols SO psdl colon
S dsgad lyie 45 (WWAY) o San 5 waid il ol
o)ls Slsree 5 005 oo S olan rals el

(%)
pas 5 QLS 397s i Gl 5l ool sy s G
dibie plea b adllae oy50 Gliwyd o lagl Sjasls s
S enlin (S5 Ll (55 UKD s 03,555 505
Srodgs ST L 00,8 o 0al SIS ooy b anglie o
lop)] cutlS s pac 5 JSiz 5l Lol Sy 5 gl el 5 bogly
5ond Sl 4 JT dlge 35y LialS sl (IS S 4

e b IS bl S ol el g5, o



http://www.sciencedirect.com/science/journal/03781127
http://www.sciencedirect.com/science/journal/03781127

Ohes 9 (oou>

A9 olo 310 ,5 AF o;lods (s ) Lo (55819555 g pole 144

13.

14.

15.

16.

17.

18.

19.

20.

Tarrega, R., Calvo, L., Marcos E and
Taboada, A., 2007. Comparison of

understory plant community
composition and soil characteristics in
Quercus  pyrenaica stands  with

different human uses. Forest Ecology
and Management 241: 235-242.

Zarrinkafsh, M. 2002. Forest Soils.
Iran: Iran Research Institute of Forest
and Rangelands Press. 361p. (In

Persian)

Cindy E.P., 2002. Influence of the
forest canopy in nutrient cycling. Tree
physiology, 22: 1193-1200.

Hajizaki, H. 2009. The effect of
pollarding on soil physico-chemical
properties in the northern Zagross
forest (Baneh, Iran), Department of
Forestry, Faculty = of  Natural
Resources, MSc Thesis. University of
Kurdistan, Iran. 72pp. (In Persian)

Heydari, M., Poorbabaei, H., Salehi, A
and Esmaaelzade, 0. 2013.
Application of two-step clustering
methods to investigate effects of oak
forests conservative management of
Illam city on soil properties. Iranian
Journal of Forest and Poplar Research,
21 (2). 229-243. (In Persian)
Pulido-Fernandez, M., Schnabel, S,
Lavado-Contador, J.F, Miralles
Mellado, 1., Ortega Pérez., R,
2013.Soil organic matter of Iberian
open woodland rangelands as
influenced by vegetation cover and
land management. Catena, 109: 13-24.
Jazirehi, H, M., and M Ebrahimi
Rastaghi. 2004. Silviculture Of Zagros
Forests: Tehran University press 563p.
(In Persian)

Rahimi, J. 2015. Comparative study of
nutrients reserves and some

10.

11.

12.

(Case study: Poldokhtar, Lorestan
province). Iranian Journal of Forest, 3
(1): 81-89 (In Persian)

Ghazanfari, H., Namiranian, M.,
Sobhani, H., Marvi Mohadjer, M. R
and Pourtahmasi, K. 2005. An
Estimation of Tree Diameter Growth
of Lebanon Oak (Quercus libani) in
Northern Zagross Forests (Case Study,
Havareh khole). Iranian J. Natural Res,
57 (4): 558-662. (In Persian)

Fattahi M, 1994. Study on Zagros oak
forests and the most important their
destruction causes. Institute of Forests
and Rangelands Research press,
Sanandaj, Iran.63p. (In Persian)
Camping, T. J., Dahlgren R.A., TateK.
Wand HorwathW. R., 2002. Changes
in soil quality due to grazing and oak
tree removal in California blue oak
woodlands. USDA Forest Service Gen,
184 :75-85.

Dahigren, R., Singer, M.J., 1991.
Nutrient cycling in managed and
unmanaged oak  woodland-grass
ecosystems. USDA Forest Service
Gen. 126: 337-341.

Dahlgren, R.A., Singer, M. J and
Huang, X., 1997. Oak tree and grazing
impacts on soil properties and
nutrients in California oak woodland.
Biogeochemistry, 39; 45-64.

Gallardo, A., 2003. Effect of tree
canopy on the spatial distribution of
soil nutrients in a Mediterranean
Dehesa. Pedobiologia Urban and
Fischer Verlag, 47:117-125.

Moreno, G., Jesus Obrador, J. and
Garcia, A., 2007. Impact of evergreen
oaks on soil fertility and crop
production in intercropped dehesas.
Agriculture, Ecosystems and
Environment, 119: 270-280.



3% v (2 0085 99 0 S ol Cluogas (B oy

27. Tolosa E.M.C., Rodrigues C.J., physiological parameters of Lebanon
Behmer O. and Freitas Neto A.G., oak (Quercus libani) trees from the
2003. Manual de Técnicaspara pollarded and less-disturbed forest

28.

29.

30.

31.

32.

33.

34.

35.

Histologia Normal e Patoldgica.2? ed.
Manole, Séo Paulo. 331p.
Snowdon, P., Ryan, P and Raison, J.

2005. Review of C:N ratios in
vegetation, litter and soil under
Australian ~ native  forests  and
plantations. National Carbon
Accounting System Technical Report
No. 45: 60p.

Yamakura, Tand Sahunalu, P., 1990.
Soil carbon/nitrogen ratio as a site
quality index for some south-east
Asian forests. Journal of Tropical
Ecology, 6 (3): 371-377

Elyasazar, K. 1990. Principle of Soil.
Jahade Daneshgahi Press. Urmia
University. 396 p. (In Persian)
HabibiKaseb H (1992). Principles of
Forest Pedology (Tehran University
Press) 428. (In Persian)

Sanchez Maranon, M., Soriano, M.,
Delgado, G and Delgado, R., 2002.
Soil  Quality in  Mediterranean
Mountain Environment. Soil Sci. Soc.
Am. J, 66: 948-958.

Brady, N. C.; Weil, R. R., 2002. The
nature and properties of soils. Prentice
Hall, 2002.ISBN: 0130167630,
9780130167637. 980pp

Banj Shafiei, A., Ashkavand, P and
Beygi Heidarlou, H. 2014. Assessing
Soil and Some Quantitative and
Qualitative Characteristics of Forest
Species in  Semi-Protected and
Degraded Regions of Marivan Forests,
Kurdistan Province. J. of Conservation
and Utilization of Natural Resources, 2
(2): 81-98. (In Persian)

Foth, H. D and Ellis, B. G., 1988. Soil
fertility. Published by Wiley. 304pp.

21.

22.

23.

24,

25.

26.

stands. MSc Thesis, University of
Kurdistan. 77p. (In Persian)

Walkley A and Black IA., 1934. An
examination of Degtjareff method for
determining soil organic matter and a
proposed modification of the chromic
acid titration method. Soil Sci, 37: 29-
37.

Kjeldahl, J., 1883. Neue Methode zur
Bestimmung des  Stickstoffs in
organischen Korpern, Z. Anal. Chem,
22: 366-382.

Olsen, S.R., Cole, C.V., Vatanabe, F.S
and DEAM, L.A., 1954. Estimation of
available phosphorous in soils by
extraction with sodium bicarbonate
.U.S department of agriculture.
Washington, D.C, USDA Circ, 939,
24p.

Francaviglia, R., Benedetti, A., Doro,
L., Madrau, S. and Ledda L., 2014.
Influence of land use on soil quality
and stratification ratios underagro-
silvo-pastoral Mediterranean
management  systems.  Agriculture,
Ecosystems and Environment 183:86—
92.

Youkhana, A and Idol, T., 2009. Tree
pruning mulch increases soil C and N
in a shaded coffee agroecosystem in
Hawaii. Soil Biology and
Biochemistry. 41 (12):2527-2534.
Kialashki, A and Shabani, S. 2010. .
Investigation of some forest soil
properties in different forest Gaps in
Sarcheshmeh Chalous forests. Journal
of  Sciences and  Techniques
in Natural Resources. 5 (3): 23-30. (In
Persian)



http://www.sciencedirect.com/science/journal/00380717
http://www.sciencedirect.com/science/journal/00380717
http://www.sciencedirect.com/science/journal/00380717/41/12
https://en.wikipedia.org/wiki/Urmia_University
https://en.wikipedia.org/wiki/Urmia_University
http://www.cabdirect.org/search.html?q=au%3A%22Brady%2C+N.+C.%22
http://www.cabdirect.org/search.html?q=au%3A%22Weil%2C+R.+R.%22

OhSen g (oou>

49 olo 315 ,5 AF o,lod commn § brno (55819555 9 pole $A

41,

42.

43.

Land Use Succession on soil
properties in Chemoga Watershed,
Blue Nil Basins, Ethiopia. Geoderma
111: 85-95.

Islam, K. and wiel, R. (2000). Land
use effects on soil quality in a tropical
forest ecosystem of Bangladesh.
Agriculture ecosystems and
environment. 79: 9-16.

Tejada, M. and Gonzalez, J. (2008).
Influence of two organic amendments
on the soil physical properties, soil
losses, sediments and runoff water
quality. Geoderma 145: 325-334.

Grisso, R. B., wysor, M. AW. G,,
Holshouser, D and Thomason, W.
2009. Precision Farming Tools: Soil
Electrical Conductivity. Produced by
Communications and  Marketing,
College of Agriculture and Life
Sciences, Virginia Polytechnic
Institute and State University. 6 pp.

36.

37.

38.

39.

40.

Foth, H. D. 1990. Fundamentals of
Soil Science, 8th Edition. Publisher:
John Wiley & Sons. 384p

Salardini, A. 2011. Soil fertility. Iran:
University of Tehran Press. 434p. (In
Persian)

Moghaddas, E.Y. and Stephens, S. L.
(2007). Thinning, burning, and thin-
burn fuel treatment effects on soil
properties in a Sierra Nevada mixed-
conifer forest. Forest Ecology and
Management 250 (2007) 156-166
Vesterdal, L., Dalsgaard, M., Felby,
C., Raulund-Rasmussen, K.,
Jorgensen, B.B., 1995. Effects of
thinning and soil properties on
accumulation of carbon, nitrogen and
phosphorus in the forest floor of
Norway spruce stands. Forest Ecology
and Management 77. 1-10.

Bewket, W. and |, Stroosnijder.
(2003). Effects of Agro-ecological



$4

v (Lo 0088 90 j0 S glewd Sleogas (B (owyp




