SR Ll jeliio 4 oSS g Ay (3550 GBAIgS (650005 HLd, (w2
o515 GBIz 50 ()T (b il

Toolj > iz s o

WASNIIA bl s &b
WAYIYNA iy G,

oS>

Ol oYl ous cbili> cla S 10 005 5 iy iz (59505 (orle o] 05763 gy ol 5o
o 110 Gl 5 ) Lg o Sglizo 651005 il (glocrdse 5 cilio Sl Sg55 Layload b o)l
i it o byt 3t il w4 3 ol i i 45 ol s el
100+ £lis)] 5 Hod gz 10 0505 s 0 5 by elaw 1 o VFoe gli)] 5 Mo g 0 45 5,505
Ol e rieS 5 0030 4o 5 Ll (LS 0 g0 i 40 4 (55005 lie i b S8l o el ) e

Ol ey i Sy iy (5,9 005 i (SLaS 50 5 00g b K JUS 5 055 b0 26 s o o/
FL s 1V Alols jo dsy 55 l0l5 Sl o piin 030 GUS0 g1 Hod Ceas 10 055 5 42 555
Do S0 Z L gl V1 5 T/Y s ahols j0 n 505 g ai il (glo floi o575 o piiin D 8l C5p0
SO 5 039 Wiodgs w0 5 ay el (555 0l5 il KK G 0 laise sy S0 gl
S szl 3,50 ool b plSas o bl Ty sl Jo oln]

5 5T s s (535101 s (Ko (lim) 5 dS 5Ly

doddo

ol e lgicdy a5 aitin o 515 o K> vie (S5 )0 sdisS 5l (Acer cineracens) oSS g (Pistacia atlantica) 4
Laisf ol 5 ile 5 (s 050 5 o1 i sl [ o 1 oSS al 51 50 58 i Lsk 435
2 Kz e Sy 5 (SisleST 0 Slee polas 5 oyl ek g Sz pitcwsST (5 B ile 4y bgly lis 0 LS o
Ay 48 05 dm LadisS (l golatdl 5 (SSLd JSi (( So5elsST Coeal 4 az g5 S (oo ST STy (IS bl
SlodlSs, olyie & Ty oS alo e oYk plied (sla S s gn s ], Ll Cilis 5 Colas &5,
S 9 (o5 Rl L g oad (ool Dl (b laws (xb pif g (ormb it Jelge 5150 lej jg0 0 055 5 4
alox 5l (=30 slaaisS anb gygl0l; ) aial o Lmals Slss cnl Bl e LOYAY () Kes g sum) Wlodss S g9,

4_»&05)5_'4.,.4 M(\VAV ‘u‘)l_io.bs Sy AYAY cul)Liong (5"“'“}) Coal 00 919y S OIS ieo L» ["155 ay

5 oigel «linios lojles @bl (grds glin 5 (65,5leS (B0l 5 wlinios 35 50 rb plie wlidos Aoy (iagh Lot )
(ahmad.phd@gmail.com : Jgous odings5) .oyl o] (65,5LiS g 3
PN.»‘ olKisls 6))5L“‘S ouSiidls J.io 05; I )L».,....'L) At



03l e iz o> dol 55 Slo iz 13 ()] (rnb el (SigSer SOl jolane &) oSS g A (550 slaigS (59l L, (o Al

oS Coload plal MSir laas e 50 Jsts izl 2laplS )l bawsi 2l )0 (ol s 5 (sl 555105
e ol oog i aloiise (5515 Gilises alfiyg) Lulyd o (5 ladisS 5Ty b8, colis pae JJs
NgSr cln K0 Ojleds il canb b aBas g, 5l eolatul Ll () 0 0uiS S sla Sl 51 LSS o 0
3l aose )0 U (> 5 ) el o O Sl ali g gl 555005 R

S35 Olie delge cnl 51 (S sl (10l Sl S50 Jalge w3 lits 4 bgie 5)5lslj il (SgSe colis
FKe &S 4 oapw; 55 ol (Gue et al., 2001) s )35 o ,._,l.s bl 0l g )8l p g o, o0 K &S @ oS col
FoSid 50 odes s 9 08 S ZU 0929 o 4 L5 o .(Dodge, 1997) o by puitivns bl )| S idigzl consg b
S 4y 5 e braons el S bl b b g <l Jlgd sl oy 5 eyl ol 55 (5 S 0358 e
25 5 M y59 SlaaisS sl Jlgd (o o5 Sl (6,08 4 iz (1350 0979 Sl WS (0 SaS (5551005 xenbo
aS olo J K> o0 Vgoxs (Brown, 1985) aiil 5,0l iz 0 oly jo gl g atils alu g laie 4 3Ls adgl oy
oolitwl (b (it J Sz o5 1o Jlg il jo (linzl Coeal bl 4 sl Gaand Wil 5o g 5lal; )l
adgl oy g Lo Jls gloosy g oo S sl jo s ge 0098 Jiliqzl sy (Erefur ef al., 2008) 5ol o
e 5 (6 e U1 il Jlais 0j9> (slo JSi> jo iagh L .(Lhotka & Loewenstein, 2008) o138 oo b Ll
)8 St (Snod BnEL b )l cne b 4 an slales Slsl8 a5 wixd S azis (VYAY)

oy g ulw sloml L 56 ladisy 5 laaseis o 26 aSly g sod (U550 20 @ 09000 § pamein iz o (26 (g
5 il slol b 51 IS 55 by (sloSim 2 ale & il e Jlgs 5l (sl delce Ll sbl s siilsf oo
altie ;o o b4y Lol laSiz 105 Ly eud a5 B 055 s o ST bl 5 S kb 5| 5,5l
5 O30 Goslm 5o yidon LaJled jomam 5 A8ls 0925 (o5 (L Jlod b (o 9 5L slalad yo a5 conl ond

aS &3)5 aoei (Y V) Dobrowolska Lewdew slo |z jo —iogh b cul b oo g baig daass o

Ll A 092 (5595 Ll pd (n i g 5k LS o sk sla s (0 elisS g (5595 Lulpd e o laled on ik

22 Goaloly SlEsl e (i 48 028)5 azed VYAY) o)an 5 (6 yene 23] (Bl laSiz o (tmg3y (b
ol 039 3L slad o (s yglaly il e S g Cal 009 LS 0 Wl

el b X sl | cye (Brefur ef al., 2008) ! olSing, byl i ¢ o Soaloly Ll p e Jelge 0o 5l

5 Slora) 3, 8 L 5 g 3,50 Ll sLaolSts, SaialsS] Slopas 5 LaaisS usolss slasls



Sl 45 s e oSk sl S 55 la gy o s sad Lt 25Ty KS558 ot | K, et 4 o5
035 aalllas 3,50 ailaie JlBsd Slelis | 5| it Sloo Slelis)| 1o 5 stz Sz 3l ity Jlad Cuz 50 (omiz (550005
— oSy sl S j0 (5y510l5 esas [0 sloasST, Glalllas siz 2 (VWA (v YAV (o) Sen § (5 n0) Sl
SlpasisS iz (31005 (b il o5 g L8 (65 ool alllas Ll el oad plil il Loy 4igS 032
Candg et Bad b gyt Siegh Il aid ) S5 alonil la K cpl (8, calise byl )0 o005 g als (S50
50555 ()l il slacondye 5 alisie aling; Lulph 10 0SS g 4l (3550 GladisS cai> 65510l a5 5 o5

IRV ES{ P W ESp S I SPUL S TV ov I <7 o ER FCAR

L w9y g Slgo
aslllao 5 g0 dilai
3 elis) Jilas () JS5) b plasl w3) il Jlesd e 5o adly ¥Io i cbli> bl sloSim 45 5, s ibai

Dbl o 2o 5 Sl o8l slacgs lls g o0e bye mhaw 51 s VOV gl )| jiSTas g e VYA Lo o

etz Jrab el o5 ile a3 VPR T alle &> 4z s Lawsie 5 jme Lo 030 &bl Syl e Lawgie

ol ap (glawim 10 g > )0 (sloaisT o ls dnlol slojge HIgl B Ll U g oo £, slocuigu sl Lawlsl U Ll 5| adlais

il e 4l 5 SLIT eyl obs eyl S35 oS0 ey ol il Loshy o

33°4200.00°N

A1 lw! Al 695 p axlllae 0 yg0 adlain Cauxdgo 1) S



03l e iz o> dol 55 Slo iz 13 ()] (rnb el (SigSer SOl jolane &) oSS g A (550 slaigS (59l L, (o Al

G (W9
adib 90 5 o9=x 5 Jlod Saz 99 )0) Al pis; bl il o (65,18 elul 5 QY e Sz Slesgs an Tal
g S8l S 095 sl ylas olal o 5 cpl 4ol Ol (L) mhaw 5l e VO o=V 00. 5 VFe o1 FO- el
St g ombs ELE,1 50 pg0 colw L 00y o Jlods cgz g by gl ) 50 Jol colio b oogs s jo a5l glas | g asals
Cter slmailln 145 ol il 6,5 )8 s g 3 Vb i) 5 oy ol 0355 5 (s
22 et S e & ol Ll Ll o0y L 0055 alins, Ll st 53 1o s 616 5 (il i
CSily o sladal o g oal ooly aeld ol 1 dges Sy (o Al ESl SO osgs 31 SG He yo Ll ol azd F e
555 A Sl b 551005 il sl Ciasbn (Sl byl e T Aol b aplunan 555 by ool 5
des ot e ESil 5l ek gl 45 sl ,S3 &y ps¥ (G -Y UKE) wd o i cdle 5 il dolai & g0
g il ails 0,95 eSSl L Lyl b L ag oS pladis 5 loases 1o (L350 5 ool solasul oy bl gl
WSl bl e Yo b Oygan] 50 g Wigdce Bl Wil CSLlS e ;0 a5 5L slalad 5 S izmen
=i Cdge jo S8l (595 5ys1ol; il (slacaadse alS 4] (gl Grizren Wigd co DL 55 da 3 5
i ol s Sya oty Lol el Gy il ST SlsST Ll ol g el 1,3 S,
oty g 3" Moles e ey g " Jelid 4 ot 4z S L o L (lsie 4 iz 5y9lol sl (slacidse
913 sl glacadse ln axdle " Gide 5l o)le slad" 5 "la S JLS " Madig ol 5 5" Maazes
D5 Ay ey yoa VO IS (slopls B G ol 5o (sl 5 Sl IS5 l3T (glad g S iy cazeis ol
e 2 gl Mol iy 5 " Jledd po o ool S Cu3S e b g g b a0 (n Cu S e el Sl
D Jler e gl 502U (el Syl )3 9 DRI LSS plgie 4 &850 an (oSS g i cbgl (550 slaaisS
Slez 5l ol slmosls 5las” o b jleds oGS g 4 slaJlgs (gaiks g slows Ll ZU 3 0 9 oo ooly ool o Ll olayl 4y
S Jlad il CeaBse S0 51 U500 21 25 izt (0 -V USE) 0l (655 5nSilee 2550 T (6l 250 e 2B
it 2Lold) pes VY (5 2 glads Jsl i b oy 4 oy alold) Jol VY ol gllad | coad as & 0 a5 &
9 0l g o panl (S0 20 glad pos ClI U pgo b s alold) po VT g (G0 2U glad poo &5 B ol s
3t sladles il bl J51s 53 (g -V SE) 0 (6eSoglall 5 iloch a1 3 055 5 42 sl s sl
iy Al s as sl 3o 55k sl VWA s 5 e b (b g sil (5 So3lad 5 55

o Lol oll 5 ojlail sl W wog [Stie ()T (g S0l 5 050 o5 Lo Jlod o 25T 5B 5 5 090 B 9,50 (55100



o ool 3 o] ol bl gyl B o bl gl b ST aly b sl Jles sl ke (s ool
il slacaadse (el b 25 50 @y SO gl ;5 lo bl gz a5 sl (nl 58 S5 cel oY oS (GlasSs
SN 0355 5 s aSL @45 Vo 0055 Culuns Bz (pl 10 1A e oo gs mhaws plod [0 g 50 oo plnil (551015
55 sbmodls g pslamozr 5l Gy 2l 01 5o (6yslol; il slacuadse allS (35 09750 5 laazis o o (L0 o515 &
b 51 (s s5baiody s 0l YoV o ased excel 1531 035 50 LT g3l yo g adsl 5IUT el 5 o Joad
ool Wools il g 2520 oz 5531005 i 2 9Ty Sl e 5 olRtyg) (S Sss Ll pd sl paiged
LaJles ol 3 5590005 oliae Gmizmad .0 plosil Yo V8 asens spss l58le 5 50 GLM lawgs oM codewl ciolol #,b

S oy g &&)ouj&%y‘}éb‘fUdS}mébﬁjajdt&)a CUM&[Q‘;P)‘)

10 Ml sl (0503l — <ol 595 2 6297015 ] (slacaaBge il g Sl )T (39,5 00l ~ 1Y S
W &350 U pj Selod i — (2350 52 (6l ST 5Ll 51 S i g e 50 2 (Lol lacas 50 (o250 %0
6291815 Gy duw



03l e iz o> dol 55 Slo iz 13 ()] (rnb el (SigSer SOl jolane &) oSS g A (550 slaigS (59l L, (o \id

SS90 GrAIGT i (5591005 (05 Ol kS (w2
S5 o ine aiy 4sS iz (6 )9loly Glie s (6 )91ol5 Sl CaBne g oSy, Sl a8 Lyl lie I 5
4595 iz a1l (e oingy SIS are5 Ll g (5 I paiged Jad S Sl oSS 4555 5550 50 () Jsoz)

(VJ592) 092 Jlo gime oSS

axdllao 8 )90 allaio j3 Ay (55 AgS i (591005 (il ylg 4 355 ) Jgus

F Slasye (e5ile soljl a0 Slasye oo et e
- 5OV -[f-¥ Y - IV K
YN AT VALY ) VALY Juas
-IvYS <Y Y “[fe- hol las
\ANAM Y/ Y F/-Y oS,
-IAYA -jova Y VYA oBiug, x b
AR -INYS ¥ Y/A-0 b sl
Vo/Aa0™F FIFAD I3 ARIARKS S910ly Conbye
<1204 - JOAA 4 YIOY Jad x Condge
YEYRE YA f VY YOINO: oBliug, x SunBse
-[$5Y - IYAY Y \ARE oKiyg, x fad x Cosdge
- Ak A £4/-A0 e e sl

o ,0 A a0 ()l Jxe i o0 V0 s [0 ()l S

anlllao 390 Ao )3 (WSS ()3 WgF (our (531915 (il lg 41325 Y Jgur

F Slay o (yuSleo syl ax o oo Esaeo s e
«/29A CIYEA v R0 I
YV ® NERRY \ Y e
VYYD Ay Y L5y Ll ol
PIAYY™ \/#Y Y YA Koy,
iz JEVY Y ATO RESS
SVAA YN v oy o
o8 Al i’ VIBFA Sgloly ConBye
- [1OOY VYV 3 JAYY b iy
SAY. R v YA RIS
-IY#R LoV \Y A iy b < i

“IVYA A VA/AY s et s>

Aoy A mhau jo (gl S wE oy A0 s jo (gl S




fY \yvay )""L‘ Y o)Lo..i'a ‘NS.”S.M),& Lgéﬁ)L{ L?"’L""" w)/(w)‘;ﬁ)” oKisls @&5)4— L;olcdlyu

291915 Oliae 3 Juad I
Ol = el 5018 6 ls paigad fad lo jixe J.,.sl.» ot WSS g d 5,0 slaisS gy5l0l5 e a8 ol lis s

AV ISs) wilasils lo gime rals s 4y cod (lisls Jad j0 o505 g a4 sla Jls o515 (bl

25000 -

20000 -
3 15000 |
0
A B
g 10000 -
2,

5000 -

0

PECSTIE
axlllao 8 )90 dilio 53 (Liwsli g 5lg Juad 10 0SS g dy (orub (5 )glsl) o1, ¥ S

291315 Ol 2 Py bulpd S
ol el asls Jls sne 31 SUS g an (2550 sodisS (551l e olRiug, ST g Lyl yl as ols lis b
pes OB tug, ;8 9039 o ytien (mb (2] A g Jlod ) Jol olKitag, 0 an (5,5 4555 (55005 olme bl
009 buly ao OV (el adil 5 (Jlod Sq2) po olling) 50 g 039 (0 yeS (Ol (o)) Abib 5 (2952 Cu2)
25 9035 Jol oliiig) 5 o olSg) 30 i 4 (o (69105 (e 25T 5 e ST A0S 0550 50 s



03l e iz o> dol 55 Slo iz 13 ()] (rnb el (SigSer SOl jolane &) oSS g A (550 slaigS (59l L, (o FA

20000 -
Byosle
Byl
15000 - "
. Byool
3 -
9
A 10000 -
g
5000 -
0

oS5

o LS)STM}

aslllan 3 yg0 Ao Aliko (MEEg5 LTy 55 @5 3 4 ot (651005 o517 F S

6291013 (3lwe 32 5591015 Hlyiwl Cundgo 51
91005 lime o Ll el aislo S0 yil A g 691005 Glime s glol il CaxBas a5 ols yLis =l

O Ol %eS g 4 0L 50 g6y 50 Al 310l LRl e cnyiir (ool Gl el 51yl sine 5T oS08

OJSs) sl 039 o T (6 )5loly il lie ol (glad 10 5 009 laSiw JLS 4 oSS L0 26 5 50
25000 -
20000 -
3 15000 -
9
9
A
g 10000 -
2
5000 -
0 - fed i i —
J’}LCL’J»’,) Mcbj:‘) V“ij‘) WJJ "’ é_<~» )“)wa
6)9.‘—0'} )')E.:.u' cﬁ.ﬁ:ég.o

anlllan 390 adlaio Cilisio (91513 ] (Lourdgo ;o diy digF crmb (591015 o515 0 JSCi



f4 \yvay )""L‘ Y o)Lo..i'a ‘p&j&ae)gé Lgéﬁ)L{ wLw) w)/(w)‘;ﬁ)” oKisls Wﬁf‘gﬁi‘c‘d’“

6397015 (3130 32 (5391015l yisas! CenBgo g o8l g, Jiliie S|
4y 4555 iz (351005 (i (551005 el CaBge g oK g, (B S Ll Blie 51 S ols i b
e 691915 olime Cr i (ol el aids g Jlod cux) Jgl olfing, jo (wlol cpl 2l oogs Jlo e
PRI PLEVIRY 6)51'5‘)' Sl Jidg 5l s)le slad g e (LS 5 laasy ol )0 g e0g an Lm0 zUioly g 5 50
ain g byl s )0 gboln 5 5 40 4 (cwdz (55910l Glime oyt (ol (el Al 5 o9l Ca2) pgo olKiag,
P o) 50 sl 039y yho ()] (5591015 (l5ae @SS E3 50 2l 2 2 (69Tl il slaciaBse L ;0 5 00s
50 9005 Ladig oty g at 1350 liely 5 pj 50 Al (i 6910l Glime (s (VU (ol il 5 Jlos cg2)

(VY Jgaz) conl aslas gy9l0l; laal 5L glas

035695 (59105 5l sl (glacandyo 5 cilicko (aIRAy g, byl )0 oSS 9 Ay (ouir (591015 HLiSe o Slai ¥ Jgur

pom Solw pyo olw Jsl <ol
S o S a S o SISO O 19N
VATY AYY . FATY . YEEY Lsb b 5
Voo Foun . YYYY . \YO- - awgb )
\55Y sy \0- - \5Y \PY AARY oS @b )
1YY s5Y . . . feon FPEEEN
23 YYY . . . . <
fooo s5vV . . . . Sow

b slad

58 dalllan 550 ol g a0 Jlor Jad 0 dy 455 itz (5590005 il Gline o it a5 ol GLaS oy 0l S

S Sz ) py 3 Jol Mgy 0 aky otz (6)5Toly el l5ae (S Wilodds Jane (LS50 b Jlod
91l LRl i i 055 455 050 55 el 035 250 g (b S 50 s g, g0 5 Sy b
L) g5 (28 Sz )3 pom oling) 3 g 039 LS50 g6 ek Sz y3 pgo 5 sl oty 5o e b o (o
poo oy, ;0 5 oti dl LS50 gl 58 5 (B (apir SCaz )0 05 yslol sl oBiiug) o ilonds e

2 055 iz o915 SRl (i (S g oy, po bl g sloly (S0 gU s 5 i e

(‘:Jju\}) Gl 099 QL.})& CL» e [




03l e iz o> dol 55 Slo iz 13 ()] (rnb el (SigSer SOl jolane &) oSS g A (550 slaigS (59l L, (o

S0 gl cilisio Scw )0 1SS § Ay (i 5591305 o515 :F Jguo

e o) S 4
< drb e Jeos
AFEY 224 £ e Veole ae
122 YSEY oryy vy ¥ oole
Aee \t22 v ASEY ¥ oeols
YATYY VYoo Yy Yoo o
24 Vo eols oSS
.. £ Y ol
yeYY v Y oryy Yool
VETY ¥ Yy Ve o

S0 CU 2 lioeo ‘Slhég,vﬁg.o 390 6)3Ta|5 )|).3.‘o‘.w| Cardg (o) y

b 5o a5 ol i oS5 g sy ebogly (L0 gl oly 5 05 oslols Ll lacaadse 1o (5y5loly Cundy (gm0 @S

50 Lol il sas salice <550 6 VY alold jo di cwi> (5551005 (5w oy s andllas 0590 o8y, aw o 0 jlo

(BJ50) 2 030 casiun Jg, o505 4555 (5500l 0,50

S50 gl 5 ciliske GbCarBso )0 WSS g dly i (531805 o515 10 Jgua

S350 gl p) Sunbye o, JEESRN 4
oS0 b YIY A AAl Y G lA

Oy a-AY YVYYYY Y ol a
YY.. gEe . Y. Y ol

OVY- Nt VoY ¥ooole
VYYYY YV\FFY ¥+ AAY f>es

\2Y Yey YYYy Y ol oSS
\Ye. \ay- YAY - Y cole

fFA- bF .- bAY- Y colw

0a-y YYAY AQYY o

CS o gl g el geaxdge jo LS ook cordg (ow) »

alold ;o (05 5 s slaaiss wily o b o515 ey a5 ols plis addllae )50 olRys; a0 33 (ow) 2 (nl @S

(B J59z) ol ouis samlive ci 10 26 VY alols )0 il e o e 5 <30 2B YT 5 VY



o) \yvay )""L‘ Y o)Lo..i'up,S.:jgce)gé Lgéf)waLu»w)/(w)‘)m)”o&u‘é&&sf—L;olcdlyu

S50 gl pj Alise glacuaBge )0 pSuS g 4 wily sladles 0515w yo F Jgux

)0 gb ) Sendse o8y, S LS
CEp b VY | cE b YV | e gb Y
/%5 ¥Y nx ) cols o
T 2 Y Y cols
JARN VAR JATN Yool
JANY 1¥Y 10 ) cole S
/- 1¥Y /A Y culs
700 Rz 7y ¥ culs

S5 A g Somy
L s pglol il slacaadse ;o (6SuS g a5 910l 5yl o920 5 (lie 45 b asiie ol oty @l Gubo
s Loats s Loases o g ooy (Lis )0 gliely 5 aples jo 4t ais (o (5551005 (13 (i yian 052 olyon alacslis
Llod any oles )0 sl 035 (551005 il w86 (g 5l sl glad 5 285 )18 sam sloas; 5o iy 4 oS
Sty $Lad g haw ;0 4l )0 W)ls JKiz 50 99290 (LS polie plu o (5t sl 5 26 0 S aS)
e 5l 6sle glalas o (uSe S oo Rl sate |y 6y sl 5 00,8 Sbml 1) asles (slolSy e
Ao )0 9 ABlS (6 ;eSS Jolo g Cenl Fldar S g i) (o ST S Cush) w55 98 pelitee GG Ll
s s Sty ot snacsily Ly gl oal o fs o8 ks olsoe 4 b 5 53051, i 5,0 oy ol
DS 00y (6 glol; hEul a5l Lols aig, oSS 4isS 0 Lol (Brown, 1985 \YARQ > YAV ()], Sen 4 (5 yure)
Ol iy Lol i 000 0507 (5551005 ()l S 51 (50005 il slacumdgn (o (g lo s Sglis o5 sz s
G 4y 50 (5502l gl b g paloly ikl slacumdse plu 5 95 oSS (L0 gl 5 5 oS JLS 0 ol (50005
ol Sl amed Gl sl (i 5l sle (sLad 5o (x50l i LI 51 oSS g any (g9l 658 gl aiiils I3
995l b (5 lade 4 5ls adsl s 50 ieS (nl slaJled anllas 9550 (SladisS (Gt 95 Sedp S92g b &S Cul
4 0 0y (g ysloly L, a5 5l aisS g0 ol ya a5 (Slodwes glas (Brown, 1985) sl oly g asles ;o Stwsls
ZU5 o050z jo kel SLadlihy ol 10 laydn 5 Gl (nKoiw (6050 b ai 4365 )05 0,00 S Ll )00 Slogas
Cewgd |y asy ogee a5 o3 Joo (Sllgem il 2 jdy JW 5o 55 )0 Bl adl 555 g0 U 51 518 (oS b g oS0
)8 S iy aSzy] Llod 4y o5 4355 Lol A8 e Ll 5 bl 1, iy (glmogaa 45 Iyl i 5 25,55 s 5 415
0l e go Clasd pl 0gd o Sy JKi mhaw ,0 500, &S > ol ol ped 4 ol slacdlaw B closl ol T ogae g

Slacasdse ;o aS Cunl gands aond (0 06l 0uiS Ty K> mhau 10 9 0985 35 jalie polS CosBae 10 0SS 09 U il



03l e iz o> dol 55 Slo iz 13 ()] (rnb el (SigSer SOl jolane &) oSS g A (550 slaigS (59l L, (o oy

Sl B 7y 0SS (551005 w515 I Sz gl e (5515

254 691l5 Ole 052 olyen ol b 5 alisee alfing) Lulyd 50 0SS 5 4t 5sll El 09 5 s
J=ds aVlaat a8 00 Sl Slels,l 1 s aslllas 390 dilaie SYL Sleli)l ) 5 g9 Cox 5 i Jlod cox
el a Copm an WU (6 )510l5 e .l dalllas 5,90 ddlaie YL Sleles )| o S tole g 0b; cud 99>
Sy gl oSS ol sty Slsld 51 b Vit ol ol s g i 5V olelis,| o Ll wolas olas STy
0SS ok Gy sl oty e ) Wil (25T 5 oS 5 ladiy 5 laazais s iy S35 o VL lelasf o
St an oSS STy pae 1L ST OYAR) o Sen 5 ol e b b asdl ol il o sl Jles Sisdse il 5
Ot ol oSty 5o 0 las SlySrea Ly yo s 5l gLl o508 (aSTy pae i Ll ol Slgten (oLl i
poo o g, ;0 bog ay 5ygloly 0Bl il glacusdse plu g oog lrazeis ;o (L) oly 5 b )0 iy (55105
pom otygy 5> idgs any (s gloly W JLEl slaceaBse Lo g ad sanlie (S0 g 2 5o 4t ysloly Gyt
aiye o S 5 lhazes o 5 (2350 SloaisS ol g 5 baaig 5 bl sgzg aty (s il o 4t slol oy
4 dgame 5 039 52l oSS (g slol) g g ol sleeliyg, 50 05 (ssloly B iy, I (s)le sl g il 1,8 gux,
5 0L 5 95 LacSinws aplus 5 oly 50 0805 6510l Sl it poms olfis) ) sl 0ad oS5 (15 )0 U ;5
g 6 yglly 98l gy Sl sl slad 5 axals 8 gam aiye 50 ladisy 5 lazes o

Ol i o5 03 (ot @l Beb 0g: olyen Jllugi b 55 (2550 gl o ol sl egi 5 (555105 Gliee
5 9=z Slacgz 50 4 6l Ol (S 5 005 (LS50 gl Jlod gz )0 05 5 Ak iz 5 910l5
° Sagky g ale G e 4 (pl Sl 009 S350 20 (058 5 (29 otz 50 0SS 3550 50 g S0 2l (B0
S (5,910 (ylime 45 08,5 Al 095 kg ,o (Erefur et al., 2008) .(Brown, 1985) ol lo Jlos adsl ) izl
10 Lol ity s )0 26 Slbgan 5 0555 ol 55 1y ol el g ol 8l 55li5 00 b C 0 2l g 5 o
So an o) bz slacags o cos o ZU o 00gamme g aily alold \SHaSs 51 i )0 wogy S5 ooy ol Jiagh
alold )0 4t (pwtz (5)3l0l) (e o i o Glime SO il jo Jled il g jgeds 1) g anilas 95 <8l y0 e
WS ot JLo e 5o bl claJled adgl il jo Cosb) 5l (285 Wage 5 aes (nl g 09 <0 2B VIY
(Rist, 2006) 55,5 oy 4y 4395 (ghimm ;55 4 Ylaixl ol cpl Jds Caslongy 5 0 20 ¥/Y alold jo asy aily sl Jls
ol 5 0ud ey )95 5l Wil (ol S5 by 4 g oog i il Ll )0 0o s o Jld o515 o5 1

gy il alold 5 U 5 Casdge Ll 5l WSS 45sS Soglol I al il g0 005 S50 B VIV alold )0 ool Hais



oy VYAV 50l oF ojled (050 g (o 0590 GO (gl G 3 1) 20 oRils  cigy - ole alors

alez 3l 5 o5y, cilize bLis o o JLti] collh 5 oSS ogme S bl 4 Ylais] yal cpl o ol i ool
ol &3 02U 5 engaome el bl
Ll g 10l il CaBso calisS £ dny a5 )9loly Rl 09 45 CAS (lgice 398 s el
Syl G ol Sz s Sl sl o 1) G in et LS8 2 Sl 5o 5o Ll S e (358 (a8,
Sz plp o cbla az 9 LS g oy plp o Jlb 5l cbilis Jlas sl az Sz )0 Jliwp G (e oy g bbancts o
13 Ennels 45 6010l Ll 0550 31 iy 1) ] U5 il 5 ST Lik 4y S prae WKt ik 5 blge
sl Clladlas el & ygoepl 10 0,5 ol K bl 5 6 5 K s 10 was oo &) G455 o28ly Lol 5

Dy dles Jisudond oad plod!

&bw

Py—o 5 S Olidss iagh dlse 2] bl Sl bels el 5o sy5laly 5 dg 26 STLOYA) e o>

YYA-YVA A ol

g lio sl (Sl sl g ol ils (S5 i Wg, iyl OFAY) Lz oyt 50 p o6 pmmo o o sim
N A0 YY) L Sl g syl aloe ] dgy Co e

POF el oKty Sl Lel e ST b JSim (OYAY) o Bl condl il 5 2 o s 05>

Slogas 3o s cnmb 6005 0 Ly b 51 iyl Olwss S1LOTAY) L ey 5| o s 0 1 o6 pone
NV 0 S5 rk mlie 5 (65,9l88 psle alms ML) (Ul SllSiz 5o oyt bsly aSTy (oS

slaasisS (anb 5,915 51,5 alin OYAR) £ & o (Pl 50 s 0b vp o i e ol 6551 o 1o
e 5o ploglond cblis adlaie «(63,90 anlllas .o 5Ty Sla iz j3 S1 5 (5058 Jolse b akaly o (92
AFYYVY. Saiile 5 iags o

Brown, H. (1985) Regeneration following cutting in a mixed oak stand in Rhod Island. University of Rhod
Island, Agriculture experiment station, issue 1240, 16 p.

Dobrowolska, D. (2007) Effect of stand density on oak regeneration in flood plain forests in Lower Silesia,
Poland. Forestry. 81:511-523.

Dodge, S. L. (1997) Successional trends in a mixed oak forest on high Mountain Newjersey. Journal of Torrey
botanical society. 124: 312-317.

Erefur, C., Bergsten, U. and Chantal, M. (2008) Establishment of direct seeded seedlings of Norway spruce and

Scots pine: Effects of stand conditions, orientation and distance with respect to shelter tree, and fettilization.



03l e iz o> dol 55 Slo iz 13 ()] (rnb el (SigSer SOl jolane &) oSS g A (550 slaigS (59l L, (o of

Forest Ecology and Management. 255: 1186-1195.

Guo, Y., Shelton, M. G. and Lockhart, B. R. (2001) Effects of light regimes on the growth of Cherrybark Oak
seedlings. Forest Science. 47:270-277.

Hosseini, A. (2010) Effect of canopy density on natural regeneration in Manesht oak forests of Ilam. Iranian
Journal of Forest and Poplar Research. 18(2): 219-229 (In Persian).

Hosseini, A., Moayeri, M.H. and Heidari, H. (2008) Effect of site elevation on natural regeneration and other
characteristics of oak in the Hyanan forests, Ilam. Journal of Agricultural Science and Natural Resources. 15
(1):1-10 (In Persian).

Jazirei, M.H. and Ebrahimi Rastaghi, M. (2003) Zagros silviculture. Tehran University Press. 560 pp (In
Persian).

Lhotka, J. M. and Loewenstein, E. F. (2008) Influence of canopy structure on the survival and growth of
underplanted seedlings. New Forests. 35: 89-104.

Mirzaei, j., Akbarinia, M., Hosseini, S.M., Tabari, M. and Jalali, S.G.A. (2007) Comparison of natural
regenerated woody species in relation to physiographic and soil factors in Zagros forests (Case study:
Arghavan reservoir in north of Ilam province). Pajouhesh and Sazandegi. 20(4): 1623 (In Persian).

Moayeri, M.H., Hosseini, A. and Heidari, H. (2008) A study on the developmental variability of HYANAN
forest in ILAM and presenting the optimum managerial guidelines. Pajouhesh & Sazandegi. 21(3):10&115
(In Persian).

Rist, S. G. (2006) The Effects of Canopy Density and Vegetative Competition on Oak Seedling Numbers in
Southeastern Ohio. Ohio state university. 20 p.



Applied Biology, Vol. 31, No. 3, Autumn 2018 5

Investigation on regeneration behavior of Pistacia
atlantica and Acer cineracens species to recognize their
natural establishment pattern in Zagros forests

A. Hosseini*', J. Hoseinzadeh®

Received:2017.4.8
Accepted:2018.5.9

Abstract

In this research the natural establishment pattern of Pistacia atlantica and Acer cineracens
regeneration in Daalaab protected forests, Ilam province, with different topographic
conditions and various regeneration establishment positions during spring and summer of
2016 was investigated. Results showed that seasonal change of P. atlantica and A. cineracens
regeneration is associated with a significant decrease. The largest amount of P. atlantica
regeneration was found in north aspect and 1400 m a. s. 1., and for 4. cineracens in north
aspect and 1550 m a. s. I. The most amount of P. atlantica regeneration was found under the
crown of Q. persica and P. atlantica considerable trees and the lowest amount of it was found
under the crown of A. cineracens trees and next to the rocks, and not found in bare spaces.
The most regeneration amount of Q. persica and P. atlantica was found in north side of tree
crowns and for P. atlantica at a distance of 1/3 tree crown radius. The most density of tall
seedlings was found at a distance between 2/3 and 3/3 tree crown radius. The results of this
research could help us determine the natural regeneration establishment pattern of P. atlantica
and A. cineracens and use for restoration of Zagros forests based on the principle of closed to

nature.
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