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Figure 1. Location of the study area


http://dx.doi.org/10.29252/ifej.7.13.46
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.10.2
http://ifej.sanru.ac.ir/article-1-255-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.10.2 ]

[ DOI: 10.29252/if€).7.13.46 ]

YA

U5 g5 9 T )Se Sy Lged asad a3 (V) A5
Voo Colus dr cloph SMos,y Vo )3 0)S 465 (gy9ldl;
SlaSes 5 Mgy cwlie (iSTy jolateds 5 e yie
5 ool yio Yo X jie Vo sl 4y Solatiunw —80las
() 85 e

L osly o5 Jloy bl baodls Jdow owyy jelaiedy
soaleds (pw g M (pwyp By ek B9 )59l (190]]
2 Sl o515z 0395 o)l le slaaasiie S o)y
babb o ilyly lazdUl jlpse/ed gyl dine
OBM (gl stme gy solaiods 5 S5 903l ] oalitel
SHPS10) dilisee glaglas ) 3 0395 (5l b LSLmuf)J?
O Sesed(pyp b ol B T 6]
Jedlasal b coygldly w515 g 0395 syl sla S
b Pl gy (Stsed o po

S 3 )5 45 gyghly w515 a8 o i gl
s o (FOYEYV) g o) i > Ji
s (YAAEYYIYS) pod Lolis) dis j) jiiey (p<+/-0)
3 &oahly WS1y cpiomen (Sig= +/+-¥ ‘t = A/AYY)
@) po> gyl » 3)}’ Jeig 9 Sos8 Jlig sloawdls
@) Jol ) 5l smin (VSVEASY o VESEVWY o
J3iine slis cpl Ll 3y (VVEVIFY 4 \ARS/AS s
d = <Y Sig= YT & = VYV Cyp o a) g8
chby Jls 4w gygsly IS jebas (Sig=+/£5)
(Y JK8) 292 WnawdS IS5 Slgl3 (i

m ) el
450 -
400 -

2N 350 -

2w E 300 -

2

_{%} s 250 -

5 § 200 -

@S 45 b psldlj g o35 ol o Shs (S b

PLRTY

eSS ol elar)] dials 90 0 )8 465 oKy 42
adbate )3 (83)5 Ko b yie V0+e jll g yie VO--
4 S yb diges dead dw dlasd oy yo i olulis
sekaieds (o Veox eVer olul @) e S colue
Lo )lel 3)90 0395 (Bl Sl Shy 550l
ab ol ojles Jold gyl plel LQ) €8,5 51,8 ao )
A8 gpSojlul @Sy dlxe jolaiedy LS > <
sgbiody plo il VIO I iy jla L s> aiw plp
ad gpSojlul g (V daly) S > glae aw 3]
b gdaw bawgio 05l jolatody 15 )3 2U a5 5 )i
) s plsl (Y 9 ¥ abayly) s> ids

A= ;dz (1) b,
M);l).s).'aﬁd ‘C.E&oc.‘a.wBA

C =2 (CD;.CD,) (V) abal,
CC = Zime (¥) alad

w)a CL’ $>9§ )h.é CD1 u‘“‘“’?" CL’ wlw.o CC
CL’ @aw O.S.’La CC HWSCSY CL‘ J)ﬁ )Ja_‘) :CDs
LSy ol N sy

2 ] 3 ngyglsly oS 555 (550305 (gu)y slaieds
WV 5l st gyl b sla Il Jolds olas)] awdS™ 4o
9 BAb s yia VT ) a8 iyl b Jledgh g e
3 5aS gl L S8 iy 35 Jlis csonlds o9 S 5o
il yioe Y=V eyl b S5 Jldgh g pie +/Y

py> )|

150 -
100 -
50 -

0 4

S Jos

Syp iy

&9l (slmawdS

Regeneration classes

=8 Slab )3 (63l S S5 4 0 ()9l w815 Sole - S
Figure 2. Average regeneration density by different classes at altitude ranges

(ESa > mye e VOEYEL/YY) gl eyl & Cows
P oty dale gaw (1 Sle SWS! ks bl o9yt
Oli8l &S parae cpl 4 g b pxe il slaglys)
S5 chde gl 3 51y oSy L2815 o glis)
o ) €l Gl L by b g baogio Ll 03

¥ JS3) cdly Sl s

Seli) oy e gla SRy ein @b

eyl o s aleds pdaw g oSTy5 &S ol lis Calisee
o VIVEEVNA 5 5 3 4l FFYEVY iy 4) o
VIVERVIAY 5 ) oy eli)] & Canms (S )3 e
buwgio 5 (LSa 1> xipe g0 O/VWVEVIA 5 LSa > 4l

(VE1AL V) pen glsyl o lid s (b 2l pdaw


http://dx.doi.org/10.29252/ifej.7.13.46
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.10.2
http://ifej.sanru.ac.ir/article-1-255-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.10.2 ]

[ DOI: 10.29252/if€).7.13.46 ]

8!

WA bl g 5l 1Y o)les /M.:a Jw Ql).ﬂ s K wlidpg

(b) @)
FEEEE a . _ 500 - 3
~ o 2
§ = = 400 -
ié 6 - | < T
1< ) G 300 -
3, < 4 - 2 @
T 28
28 o 200 -
@ g S
4 2 =7
2 ~ 100 -
0 - - 0 ' '
Jyl glisy pgd glis) Jsl )| Py W)
o ) claacels
u"%)‘ sl Altitude ranges
Altitude ranges
()
—é) 20 -
By a
AN 15
i) £
< 8
; s 10 -
e
X3
Ao g
7
- 0 A . .
Jol &) p9> £
L;clé.?)l L;\.md;.ab

Altitude ranges

_ calizes glaglas)ly (i U @M € cglaio plaw :b ‘wf!)s ) 03¢5 gyl b Sy :Sle —\'“_JS“E
Figure 3. Stand structural characteristics averages (a: Density, b: basal area, c: crown area) at altitude ranges

WSIy awyp (PS4/00) ol s by gme cglas cglas)]
Ml &8 ob s g Dby Zb maw b syl
g b S5 Jig 4 59y w515 o s)boine

(Y Jgi2) (P=+/+0) cudls d92g iudsy 26

Sy o515 Bl oSk Sl eon @l

b adlas dy50 awdlS o 3 (gygbly WSl &S ol lis
S I > (pS/40) cubls b pre Sglas 0395 WSy
$o902l) 515 g 0395 ghafie g (Shy o ey n @B
93 ;3 0355 alade pdaw Glpsd b Jlog awdS oS ol L

035 (5L 6o S5y 5 519005 w515 o (S5 0sesl) 46sb S il ly 30TV g
Table 2. One-way ANOVA (Tukey test) between regeneration density and stands structural characteristics

iz g5 gl 2395 code gl 25 o515
Sig F Sig F Sig F
<JAYET™ -/5Y0 </yaym V-AY -lovy™ Ay oS Jis
ofxs” a/ava AR V/-YA SIANN T -I550 Sy Jeiy
<IAYE™ NN ofeet” YISV DA A VYAV Jig

(F Jyi2) catls 5y (53 sne

[0 o ) 5 bze ¥ (gl gxepas NS

5 i o515 Sy (Siewed  ow)p
g b s om b a5 ob ol gkl sla Sy


http://dx.doi.org/10.29252/ifej.7.13.46
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.10.2
http://ifej.sanru.ac.ir/article-1-255-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.10.2 ]

[ DOI: 10.29252/if€).7.13.46 ]

S 45 (b psldlj p o35 )l sla Shs (S b

. 6391305 o515 5 0355 (5 3 (sla Sy o (6)bstme g 5 gy (Saad g pd =Y g
Table 3. Pearson correlation coefficient and significant level between stands structural characteristics and

regeneration density

by b gl chis o 25 S5

r Sig r Sig r Sig
AN -/ -/\Y .15 DR .15 Soo8 oy
- IYY Iy o[-y Iy ofe5 IA S Jady Jol glas)l
VAR ofx" ERY <IA <INy Al Jks
AV -I¥ kY4 Iy IY¥ o[-y Soo8 oy
<INy Iy - VY of+A <INy Al S Jady p9d gl
-\ -/ <A .Y DALY .Y Jb

wS1 sl 5o gy sl wlgiie & ysba
il 4 e g Cwl dle bylud eaiS el sy
@le 3 oly > (5)gllj dmwgi g 290 (x93
6 ol San )81 S 5l (VF) ] pibilizs]
5 CadsS o Lol 0Bl audlys (gy9bl5 2 (s> sime it ]
Catly walgd (s JB SIS S 4 o)y S
dloyo & ooy b o) (6yglal; &Sty oo Sty pl
by yshaie pends 9 355 00 )13 )9 <)
55 (W) olfSn 5 Sy ol iy 2 b e
23,5 olo g 253,85 ()15 293 adllae 3 1) ite dal ol
3bj 58 xghly gld)] 0395 i)l (pSSlke RIEIL oS
2 &gl Gl b e (F) Badggpgs a5 anlss
i S g acalled 2y a Jgg 4k
by A5 Ollas g9 ol &5 b glo g 03,5 A1
oigd Wil (ol g ialidl (3890 Jlidial pas gyl dl 5>
dyp0 dilaio jd Ll oyl sy IS a0k sl
S 33y 038 plogl g Slbes $ySizn ol adlas
Jo S gpglaly o] sl @ygo > sy i 4
s algs (S Gl e Cuo b

B e Je S S e shas b ot
S5 ghaly L(FY) cal (gyglaly Ay s o Jhals
il QLS & Cawd P8 A8, Cepu Gl Loges
Lalgd 38900 g 0091 olus Coldy & [ oyl e
2 s Olllbe jludine) Mg gedge cnl & g
gy dbul pae  byep Gllos O pioted LSl ddlaio
ale el sl olial (slyy S 5o Jlagg dloye
dloyo ) Lol wdl drgi 250 Sl 1L 45 nl (6y95
& 1 2l ddo o) Lol obol & sy e Jlaiay g
Slles b (SSES dlal) gplsle gl Shy JpS
ol sbllgs ) s 655 3l IS g
(W) €8y walss oy 5l Sl Al po 2 ey G5
033j Jolse 5 weldl yg7men 0kt Jale lalllao ol
ol b cuwl i odb L o3y Hldle (ygoren
d9disn o Egdge (nl g ok Ul (SH)L )
oill Jolis YU Sl & wixya b liel o)gbl;
s Lol asl sl gyoldlj s ogine b sy
5 o515 b cov (oobj ae b o)ghls o515 5 gt IS
Josl sly Sl § g9 ol ol ool btigS 40
(;’) Sy ..\.lb|9> meb l.m:y’ u“"‘"‘“’u‘i‘} Co o

o0 paws )3 o me *

il opte I Se pl Jb 3 (b gl

5 odlitl sl b e ) cblis (gl
S Bldpg Jyol ool 1 b g5 sla il
Conpb 4 S0P Cupde p3 0dd wbpdy slacygps
bl sl e ghaie » ede cuwl x>
S35 e ) cblis oo aix 1 (S b 9);
SLS Sy &S 9o g i (IS slaodys
90 ol 31 (VF) 88 (o el 1y (B Wpgy (5l 5 (50
ree J o glgisa 0 ol 3 polb adllas
S9l) by ooy e bl (Sia slaaigS
g Jole b 5y5lj sl b3 (5o caisS () (onnbo
gaw oSl Jolid 0395 )bl sa Sk 9 L) gaw
3 )l Rl b sl pimggy | Jols s el

Lol gatie gdaw 9 (1553 0515 &5 Jb (e 53 Ly v
o g A edg38l Lidgy gl Cole Gl il ials
039381 Jlaggs (sloawsdS’ )3 5 ygloly Jlglyd liwe 4 e
plple b wwls 08 68 Gl gl i
A8y hl g gle ) 665 cul (6yghl; & €5 oo
Vb ol ) (ids gl il 5 039 by il (Jebss)
alo 5 gl gaw @ b i S ST sladle g col
0395 yioS w515 5 jb sbad 4 Jb (e )3 9 258 00 A8
(Smed (Jfe 35l Ly glisl 9o g A3y jolated,
bhe 5o Jd 0515 9 phds U aw o (e g 4 e
OB 5 byl piagh b Bl s cpl sl jal
Iy 1,8l slaaiss d)ﬂalj 09 My ol &S cal (VY)
leoksj iy yo ialS b oas” woby lis 4 00,5 558
Sul aleMbl o 16558 b bl s pie bJlis
15 bl casl Hlis] 3 Lol sladieS gl (gpolsly 0y
ORlB e Olie GBI L & X3S 51 255 adllas
4 (i g 03 pSady s 455 o0l 5515 )|
sleodis Jo oy cpye se QB alys O
o5 3 (7)) ohlen 5 Swly 08 plo byl
O35> by gU 4 dtuly Jhaw ) 131 (b (559135
Vgoso |3l sladiss & 08 plo g 135 By s ke
N1yl wS1ite g oo sl Sz 53 5 4k ST g
Sk (6yel0l5 adel nlie j0 yide da g8 dejli gy oyl
2 Jelss (n e | (So plyiear 0395 o515 K> S)b
Cusl 045 (Byne (b (5395 (23S b g (35 d9ie


http://dx.doi.org/10.29252/ifej.7.13.46
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.10.2
http://ifej.sanru.ac.ir/article-1-255-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.10.2 ]

[ DOI: 10.29252/if€).7.13.46 ]

A

5 b ©pglly 2,5 oSl g P ol adllas
e 455 iy e (aBllgy SRy (i
Gl GleMbl s Bua b g 039 lyluoy) S 3 0)S
Pl O 5lopgr cnl )3 (oyglaly Syl wlp 5> ade 4
25 ol b ohle)) (K wre ladiss ple @55
SWllae (piz 23l Mdo Klgie >y g el 5 bl
S5 adgl Pl 3 baigS (Bldpg cdpw cELS &
ISl g s 69113 Sl sl (e (slacusgie
Gien A5 s el oysbly hse gy
Sllee b g 3,5 5,8 wile cbles cas (0t lolidl
5 sl Iulys iy Sl sslatons UK )3 (o550
ol Il (gyidn bl Glaabl b 6)gldlj (g dnugs
Dy oo dloguiy deldl 13 (gygbl} A8 Couxdg wyp oAb

WA bl g 5l 1Y o)les /M.:a Jw Ql).ﬂ s K wlidpg

sk g o3 @oS15 Jbdme S p 55 (V) ohles 5 o)
L0)S ST (oygbdly poedg (sYL eSSl 0 sl
5 0 i o)l gla,l Lisliel b oasm wioly Lis pioren
9ty Ll @ ol &5 4 g gotte jlble 4 g9dee (al
2 Ao st 53 3 i o 4 ) 5,5 dalgs S
Joloe calisro  olay)) sladioly wyp 5 o3agas (g)5ldl;
(V) ol 0sd yme SH)L g Lod olpee Jolds asll
3525 55 35 (S5 b gblin il 5 ol o515
dgeaS g Cuwl 0ud 30l 0> 3blie Sl il plp e
L) a5 als iy sl Gl cuw (SH)L
Sy e 3l g95 by ghaw I els)l il
Ol Gomen (alge 2529 9 0ad el ol S
(\Y) AW J.m|9> u.v.u.‘o d)9|.)]) w‘)sl s o.\.Swo
91 dmogs g g (Slookij & S Olgie cnlple
dlox 5l daxie Jelge 13l Cod aubo Jlslo b S
2 dole ol ol adlae gl by o ol o35 Sl

10.

11.

12.

13.
14.

&l
Acharya, R. and B.B. Shrestha. 2011. Vegetation structure, natural regeneration and management of
Parroha community forest in Rupandehi district, Nepal. Scientific World, 9(9): 70-81.
Balanda, M. 2012. Spatio-temporal structure of natural forest: A structural index approach.
Beskydy, 5(2): 163-172.
Dobrowolska, D. 2008. Effect of stand density on oak regeneration in flood plain forests in Lower
Silesia, Poland. Forestry, 81(4): 4511-523.
Hoseini, 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).
Karimi, Z. 2009. Cluster analysis of morphological characters of Acer species in Iran. Journal of
Agricultural Science and Natural Resources, 16(1-a): 166-176 (In Persian).
Khaine 1., S.Y. Woo, M. Kwak, S.H. Lee, S.M. Je, H. You, T. Lee, J. Jang, H.K. Lee, H.C Cheng,
J.H. Park, E. Lee, Y. Li, H. Kim, J.K. Lee and J. Kim. 2018. Factors affecting natural regeneration
of tropical forests across a precipitation gradient in Myanmar. Forests, 9(143): 1-17.
Luo, M., X., Zheng and Y. Du. 2017. Natural regeneration of an artificial Platycladus orientalis
stand in Beijing. Natural Environment Pollution Technology, 10: 287-293.
Miranda, Z.P., M.C. Guedes, A.P.B. Batista and D.A. Silva da Silva. 2018. Natural regeneration
dynamics of Moraparaensis (Ducke) in estuarine floodplain forests of the Amazon River. Forests 9
(54): 1-14.
Moridi, M., V. Etemad, M. Kakavand, Kh. Sagheb-Talebi and E. Alibabace Omran. 2016.
Qualitative and quantitative characteristics of deadwood in the different development stages in
mixed oriental beech (Fagus orientalis Lipsky) stands (Case study: Gorazbon district, Kheiroud
forest of Nowshahr). Iranian Journal of Forest and Poplar Research, 23(4): 647-659 (In Persian).
Nasiri, N., M.R. Marvie Mohadjer, V. Etemad, K. Sefidi, L. Mohammadi and M. Gharehaghaji.
2018. Natural regeneration of oriental beech (Fagus orientalis Lipsky) trees in canopy gaps and
under closed canopy in a forest in northern Iran. Journal of Forestry Research, 29(4): 1075-1081. (In
Persian)
Petritan A.M., B.V. Lupke and I.C. Petritan. 2007. Effects of shade on growth and mortality of
maple (Acer pseudoplatanus), ash (Fraxinus excelsior) and beech (Fagus sylvatica) saplings.
Forestry, 80(4): 397-412.
Pittner, J. and M. Saniga. 2008. A change in structure diversity and regeneration processes of the
spruce virgin forest in Nefcerka NNR (Tanap) in relation to altitude. Journal of Forest Science,
54(12): 545-553.
Rasuly, A., R. Naghdifar and M. Rasoli. 2010. Detecting of Arasbaran Forest Changes Applying
Image Processing Procedures and GIS Techniques. Procedia Environmental Sciences, 2: 454-464.
Rodriguez-Campos A., |.J. Diaz-Maroto, E. Barcala-Perez and P. Vila-Lameiro. 20009.
Characterization of natural regeneration in stands of Carballo (Quercus robur L.) in Galicia (NW
Spain): relation to topography, climate and soil. Sectiunea Silvicultura, 2: 45-62.


https://link.springer.com/journal/11676
file:///C:/Users/VAIO-VPCEA4CGX%20BJ/Desktop/regeneration/ref/RASULY.htm%23%2521
file:///C:/Users/VAIO-VPCEA4CGX%20BJ/Desktop/regeneration/ref/RASULY.htm%23%2521
file:///C:/Users/VAIO-VPCEA4CGX%20BJ/Desktop/regeneration/ref/RASULY.htm%23%2521
file://science/journal/18780296
file://science/journal/18780296/2/supp/C
http://dx.doi.org/10.29252/ifej.7.13.46
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.10.2
http://ifej.sanru.ac.ir/article-1-255-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.10.2 ]

[ DOI: 10.29252/if€).7.13.46 ]

oY

15

16.

17.

18.

19.

@S 45 b psldlj g o35 ol o Shs (S b

. Takeh, G., S.G. Jalali, S.M. Hosseini and M. Tabari. 2004. Quantity and quality comparison of
natural regeneration establishment Fagus, Acer and Carpinus in the forest stands under management
of tree and group selection systems (Dr. Bahramnia forest management plan). Journal of
Agricultural Sciences and Natural Resources, 10(4): 125-134 (In Persian).

Vacek, S., I. Noskova, L. Bilek, Z. Vacek and O. Schwarz. 2010. Regeneration of forest stands on
permanent research plots in the KrkonoseMts. Journal of Forest Science, 56(11): 541-554.

Vacek, Z., D. Bulusek, S. Vacek, P. Hejcmanova, J. Remes, L. Bilek, 1. Stefan¢ik. 2017. Effect of
microrelief and vegetation cover on natural regeneration in European beech forests in Krkonose
national parks (Czech Republic, Poland). Austrian Journal of Forest Science, 1: 75-96.

Zecchin B., G. Caudullo and D. de Rigo. 2016. Acer campestre in Europe: distribution, habitat,
usage and threats. In: San-MiguelAyanz, J., de Rigo, D., Caudullo, G., Houston Durrant, T., Mauri,
A. (Eds.). European Atlas of Forest Tree Species. Publ. Off. EU, Luxembourg, pp: e012¢c65+
Zobeyri, M. 2002. Forest biometry, Tehran university press, 411 pp (In Persian).


http://www.sid.ir/En/Journal/SearchPaper.aspx?writer=34613
http://www.sid.ir/En/Journal/SearchPaper.aspx?writer=34614
http://www.sid.ir/En/Journal/SearchPaper.aspx?writer=150829
http://www.sid.ir/En/Journal/SearchPaper.aspx?writer=2242
http://www.sid.ir/En/Journal/ViewPaper.aspx?ID=30770
http://www.sid.ir/En/Journal/ViewPaper.aspx?ID=30770
http://www.sid.ir/En/Journal/ViewPaper.aspx?ID=30770
http://www.sid.ir/En/Journal/JournalList.aspx?ID=3796
http://www.sid.ir/En/Journal/JournalList.aspx?ID=3796
http://dx.doi.org/10.29252/ifej.7.13.46
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.10.2
http://ifej.sanru.ac.ir/article-1-255-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.10.2 ]

[ DOI: 10.29252/if€).7.13.46 ]

Ecology of Iranian Forests Vol. 7, No. 13, Spring and SUMMET 2019 ..ottt 53

Effect of Stand Structural Characteristics on Natural Regeneration of
Acer Campestre L. in Arasbaran Forest

Roya Abedi

Assistant Professor, Department of Forestry, Ahar Faculty of Agriculture and Natural Resources, University of
Tabriz, (Corresponding author: royaabedi@tabrizu.ac.ir)
Received: July 10, 2018 Accepted: November 4, 2018

Abstract

Natural regeneration is one of the key aspects of forest sustainability and a tool to decide on
restoration programs in forest areas. The purpose of this study was to investigate the quantity of
natural regeneration of Acer campestre L. as one of the most important tree species in Arasbaran
forests and its relationship with elevation changes and structural characteristics in the natural
stands. For this purpose, two habitats in two altitudes (less than 1500 meters and more than
1500 meters above sea level) were identified in the Kaleybarchay watershed of Arasharan
forests. In each elevation, three sample plots (one hectare area) were used to measure the
structural characteristics (including density, basal area and canopy cover) by the whole trees
inventory. The regenerations were classified in three classes: sapling (height greater than 1.30
m), large seedling (0.30-1.30 m height), and small seedling (height less than 0.30 m) per hectare
in 10 circular micro-plots (100 mz()J in each one hectare. The results showed that the saplings
density was significantly higher (p<0.05) only in the low elevation. The structural
characteristics of the stands showed that only the difference between the basal areas of trees in
different elevations was significant. Relationship between structural characteristics and
regeneration density showed that there was a significant difference between the basal area and
the density of saplings and regeneration density of the large seedling class and the canopy cover
was significant. The findings of the present research let to better understand the ecological
nature of this species in the early stages of life, will help to decide on environmental constraints
for the establishment and continuation of the successful regeneration, and could help to more
effective management for conservation and cultivation operations.
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