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Figure 1. Geographical location of the study area
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Table 1. Structural indices used in this study

Indices name Used characteristic

Lmuap-L.... Aol Slasin
Rang of
indices

Categories

W<0/3 :Regular pattern

Uniform angle Diversity of comparing )
index (W) spatial (0-1) 0/3<W<0/4 :Random pattern
W=>0/4 :Clumped pattern
M<0/3 :Low species mixture
Mingling index Mingling of species 0/3<M<0/5 :Midway species mixture
(M) (0-1)
M=>0/5 :High species mixture
TM<0/3 :Low dimension variation
Crown canopy . . . .
. - . . N :Midway dimension variation
differentiation Dimensions of Diversity )
(TM) (0-1) 0/3<TM<0/5
TM>0/5 :High
Low dimension :0/3<TD
Dimension crown . . R . . .
canopy (TD) Dimensions of Diversity (0-1) 0/3<TD<0/5 :Midway dimension

TD>0/5 :High dimension variation

Distance to other

neighbors (D) Density
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Table 2. Quantitative characteristics of two species of hawthorn and maple in the study area

&5 CH UV UV g gl Lawgie g gl STas g gl 3l ol s olass
Species Coefficient Average of Maximum of Minimum of Tree
P of Variation (%)  crown canopy (m?)  crown canopy (m?)  crown canopy (m?) numbers
Cerataegus 120.73 10.59 49.46 0.39 30
meyeri
Acer 51.12 19.48 43.96 3.92 30

monspesulanum
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Table 3. Average of structural parameters for two species of hawthorn and maple in the study area

5 Di

. ™ Mi Wi
Species
Cerataegus meyeri 7.374 0.322 0.582 0.887 0.744
Acer monspesulanum 6.278 0.656 0.42 0.955 0.733
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(C) indices for hawthorn and maple

)é 45 6»4).70 9 A.xan.m))}A AQ.E.‘A )O dlm

e Jolss Aozl 00,5 oo ol )] jpam 4z
dw Ho 50 a5 Wleads plel w315 Gl Koy 5
Sl g srrb Sl BT gy 0,50 dilate
blys 5 seplpl Giogh )0 )85 o miz 4
9 ;0 £S5y slaigs STy, (o s (VYAY)
5 108 duwlie cnsscbles ¢ codcblas adlaie
O glas s o 1Sy ool ddlais g0 2 4o
J...S‘f e leio 60‘5.? 5o 615)91043 W
ol ol s sl gl & g0 loaiss 5l (g5l
Col dhume Jelge plo b bz blate Lals ) 5.0
ol 0 edslcasoss axes .(Manabe, 2000)

Gesy ezl Ko Slallae Sp b Gk

OYAD) o 5en 5 pmar Olallhe olul

Sesdge 6 (VAR ol )er 5 (syhe (izmon
4255 b oS ailbioe a5 JS2 4 Lol 655 Sl
G2 opl )3 el s BB boly d (S 4
0SS 5 Sl slaaiss (Kilaos o5 ol 5l 58
Gl sleasz sy wslosls LSas byl WL I,
9 Sma) Wibis g B wlaon (150 ol
omizmed (VYA ()L Kan 5 (5500 \TAD ()] Kan
L as (VYY) oLes 5 solajs asllhae Lulol
ol wd pbul SRSy agly sty eolial
Coxse (e @alsz bawgd o B S AT WS
ombe A 4 glas a5l bl s s Sl
5 wolad) el al w5 glaS 4 ol
wolyz il b 35 adow ol 0 (OFAY (Ko


http://yujs.yu.ac.ir/jzfr/article-1-41-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-05-09 ]

sy 3 30 Aluod 0 TSI H (o GBS LU 0 0,5 1) 0n 9 94l

ol 1o cd, aalss i 5l s o 1z ol lawgs
LS 0 ssr Y 0S5 by Jlesiis 2
Sas1ol5 pRelS o (sage (1B (Su35lsST Jelse nlo
SHs e Seslatib gl L)
S 39 ol sl g9 Beiod Gl )3 (o 2059
olayl Sz g olagl S jasls g0 5l oslaswl b
ol 5l Jolo mls ol 2 2855 )13 () 0590
shlo iy a4 oS 9 S Glaasss asls
55 loas SlisS L Lugie 5 ol B
aS ol lis olal Sz et ls usres aiil o
Sl Sl 095 (Koluen 4 Cans ST S
A S a4 gt il oSS Sl e o)l
iz 5l Jolo s bl riman a3l
4g5 90 o SISl Dol o iy 3llae S
S9den bogaye lal g9i5 (Shg 4 oSS 9 S5
5 o LS 5o K G e (oo TY DD
slal @S 4 138,56 Jelge 5l oo JLelS5 >l o
,o (Pommerening, 2002) e ks o
Szl S Gl ST s
w29 OpS o0 Dyge Slpl bsl (bS50 ohew
ol 5l S BLLI s J clalas oS ouys 5
oS bl ol ol 5 oslaml S 5 oSS
3 Oegred S o ol Loyl zb ol
Lol LS Lo S oS S 5l leceend
5 Sl bsl a3sF aSiyl 4y dzgi b el 428,53
G g Sl 10555 0 6L (B8 S )08
Az gio b ddlaie 0 caliplxl (sba s ,lo o e plicl
el ) bl slaal, Ll sl o wisF ol
02,0 3l50 L2l o lag] slazli g aiyls asls i
olasl 05> a4 ol Colus g oad eas
Sz Bl a5 30 S o0 e ol Cal s
cdle Syl bl 4 Coms S5 a5 26 ol
S5 53m5 ol olon miman kil aLsls Cslio
29 995 (S jpidend Sy Sl 4SS (L
G ol 5 48,5 )3 bl (a5 5 sy 2B
S sl iy o9 w58 o 4 bl
Odle Judo 4y oSS all asly g codle

sy i iz o] el L& 0 OFR) s
Sohts g e S (oSS &S Hh &5 WS
AR (Blae ol (hjs plSan ohiga g ddon
Cel ol cpl wslon oo &350 ZU Sy 009050
5 oobil Ojgoh olsen oSS LS &S oud
e by il e Kz s easSTy
ced g IS Gd 0jg g ol wiile (pla g
5 Sk wb) dibie gy klid ()
Pl 5 Ol Gy Jad 5o o] 5l (20 U,
5 oL,y lasl (SK8x po ) Sludl slacdlss
Cendls e ol 28Ty o801 5o 8l ol o
JLesil cdlas b 4d 0gs 5 ol bl oy o o5
B pekins abyl, ilo 5 4Ll LusSxs aka,
s (Y+-Y) Calvino-Cancela .(\Y4+ . >)
Jolse it 51 L s ST oSl eges
Ao oo ases SISl 665 8,50
ST 438 g0 (Siseal (a3lis ) Jol> mls
G5 50 ol @b (Sl cataoplis oSS
oo Gl Siteal il (b5 Logass)
sl JE gl G cesdee b
5 oSl s> o (Pommerening, 2002)
O SeS SIHL SlaaisS (o) 990 adlate
L TS1 bl o sl & azg b DE 5 o3)
aS Jl> o wiyls LS 095 e slaasly
daibie )3 395 YL (Jlgls Jds 4 bl aigs
5 6oy wiliee (o Sl Gl 5T
sl aiilen axlllassjge dibhis ;5 (VFAY (o) San
A Glpl bely 458 s ) sl SRz bl
Lol gladsl oS5 S5 (LS50 JLS 50 5 ol
55 55 cryn ol ol o 253 S n calie
390038 Sy oSS slasly SlLbI o i
55 Ol (Sl (a3l ogr VL @ e ams
2 ek ©lols vgnaS rizen Ceol oad 4iS
aS 09l oo wge yud 0dd b)) slacy B ass
2 slaigs S5 5 oSS laaly Cdel LS o
O S &S SHgeys s easlin (i Guizes
Silye yilar 55 355 e grnb (55l0l; adlaie


http://yujs.yu.ac.ir/jzfr/article-1-41-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-05-09 ]

AR

\yay obi.w.e} 9 ).ub /‘agé o)l».& /J5| Jl.w /Qw).ﬂ} slequ ul.oa.uu alxo

SoS 5 g slacadled pl byl 4 wile

aaly cnl g wlo Jlite baly, JSaz jo oS )s

Lol o b S S Jtsle o bl
laad G FS05 p (Sl Gloasls 6,5,
5 Kz Gleosg eb Condy myas n oodle
Slyeds gy & Olgise Of )0 d979e ladisS
on & e 5 O g pley b o eabolxl
laaiss Lol 55, » supie sbodld o5
GsSll cals 5l e a5 ol 5L g oSy,
oy 4 B sladaiss (o sadosalie g Lsle

Gz pgs oSl asul Jdo 4 g e el
Sty S |y 055 b il el ailaso
5 &8 ol oS plas bl wl ol yo aas
dcgerme | Sl 05 a5 5,0 slaaigs STy
el glace Ko cwl goasie Jalse
Oemed el 35,50 S5 sleaisS
03 S &0 ol glz cJlsie slas)ls e s
o)lyer 515 Sz jo S le B g s
055 0 Ol | ladhie e g alls v
0,555wd g N MlS Gjgod a5 5,5 cuslin
Gl g alise 2y pae slaasly Geian ol
oS ailoas 1zl Lo 515 sla Sz o S  SowelisS
U sl oy sl basls ol ) eolinal

&bw

b Sy5lals 5 SB g BLF g5d else 5B AYAA L8 (Sane g p e st op L6 ST ez (ol
N-F o olpl S o piuled rogu ol ! b.:b.lio ezl o]y SigS adlaie 9 slases

A)“'S‘)" 65§J| 2y WL».A CJG.M.: JBL.\> M AYay .o ‘(_gJ.:JOL:S 9P ‘GMLh)y “y ‘Q‘P‘ R s4.>9)l.’
K &b 5l eolatal b olgs po slo J5om oo el 1S sleosss 4o (Quercus brantii Lindl.) sy, S
YY-YA :(\)F# Ry 6&’"'3)9‘)5 9 Jio o le'”‘)

alicel8 aglais o g sladiss G:Lia STy Gﬁi” Lg)LnT Sl AYAD PRy 90 ‘csf‘ﬂr“’ )y ¢Sy
DYA-DAA (70 ) ! (ormds olie dlxs . lgs 10

e Vo ol J olBasls (g )l 05,5 (IS aald S, e bl gl 7,k AR 6l o

30 oSS g ol o Glpl bols S50 sbais  cwis S9lol; PS03V B RV R+ B R B A pESOwE
SVE (Y lpl e sl ptiansST (9] il oS Gl s UKz 16950 dnlllas) ST sla Ko
£0

‘_gLasJi;_? 9O 0945 ra)é 9 u‘e‘)f}’}’ L A.E.gl) 9O g “,S..S LS‘.I:}).) 6&'&4.395 Q.._Sb.: ‘59i” Avay § (>
XV=YV ()Y ol ) oo slapionssST o1 ]38

4.;..) 4)‘95 ‘5)&& ()“'15‘)" 65i” st)).} .\YA% .'ﬁ st.J) )9.5 9 C ) 6‘5)5\.»? «“S v u))é‘s;lﬂ).c ‘.Q ‘QLC';Lf"““’ s." 56).6.»0
AVYY-YAL (Y)Y ‘Q‘ﬁ| Jf.._> o .(oL.i.jLo)S Ot;w‘ uliub ‘_gLa:Ji;_? (8090 axJlas)

L_é‘):‘.‘ bl slaoly asls o aglucen (p 3G 5 slaasls 0I5 AYVAY 7 (088 5 ‘g_)l)‘ R S LY
NO-YF (O g0 0,5 owliipgs ala . w515 sla JXi> (Quercus brantii var. persica)

@lisee Jolie o uly 00)95ucans soosgy [Lsle g5l o5 AYAY L, (losl g 7 (b 3L g (Sl e
VYOV lpl peio g IS Sladsd alore (0)],055k (o DS adlais 160,90 dslllas) Joou


http://yujs.yu.ac.ir/jzfr/article-1-41-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-05-09 ]

\Y

sy 3 30 Aluod 0 TSI H (o GBS LU 0 0,5 1) 0n 9 94l

525z Gl g psle alme (e 3 U5l Glo Sz 16090 anlllas) (oo malsz 55 51 5 o )ST;
PN-A ()Y - (K>

-oul, eS| ooy Jlg cwlon al> e jo ol eS| slrosg g )LSle g9 9 oS 5 NATAY 5 igSS
P AY S ol dRiily a milie oSy cad ) ol )5 Al L5 e

(S LRty 169,90 addlhe) laasly rals 1B o 3, CESN| ooy g lsle slodasioe AYAY o (o0
02 AF 25 (Ol oRaily ands molis caSCisls o)l cwlis IS allss ) ()l Jlas w05 05 S

Gi 16390 aslllas) ol pl Jlods sbalincsly 1o Su3a0eST 8,505, b ojolatenia (slo el (3, AV 5 is,8
2 VoA z S Ol olRadls gande mlie 0uSiiils (6558 Al (09 0 iRo Soi9al JKa ol

Aguirre, O., Hui, G., Gadow, K.V. & Jimenez, J. 2003. An analysis of forest structure using
neighborhood-based variables. Forest Ecology and Management, 183(1): 137-145.

Calvino-Cancela, M., 2002. Spatial patterns of seed dispersal and seedling recruitment in
Corema album (Empertaceae): the importance of unspecialized dispersers for regeneration.
Journal of Ecology, 90(5): 775-784.

lllian, J., Penttinen, A., Stoyan, H. & Stoyan, D. 2008. Statistical Analysis and Modelling of
Spatial Point Patterns. John Wiley & Sons Press, UK, 557 p.

Kint, V., Lust, N., Ferris, R. & Olsthoorn, A.F.M. 2000. Quantification of forest stand structure
applied to Scote Pine (Pinus sylvestris L.) Forests. Forest Systems, 9(S1): 147-163.

Manabe, T., Nishimura, N., Miura, M & Yamamoto, S. 2000. Population structure and spatial
patterns of trees in temperate old-growth evergreen broad-leaved forests in Japan. Plant
Ecology, 151: 181-197.

Pastorella, F. & Paletto, A. 2013. Stand structure indices as tools to support forest management:
an application in Trentino forests (Italy). Journal of Forest Science, 59(4):159-168.

Pommerening, A. 2002. Approaches to quantifying forest structures. Forestry, 75(3): 305-324.

Pommerening, A. 2006. Evaluating structural indices by reversing forest structural analysis.
Forest Ecology and Management, 224(3): 266-277.

Pommerening, A. & Stoyan, D. 2006. Edge-correction needs in estimating indices of spatial
forest structure. Canadian Journal of Forest Research, 36(7): 1723-1739.

Ruprecht, H., Dhar, A., Aigner, B., Oitzinger, G., Raphael, K. & Vacik, H. 2010. Structural
diversity of English yew (Taxus baccata L.) populations. European Journal of Forest
Research, 129(2): 189-198.


http://yujs.yu.ac.ir/jzfr/article-1-41-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-05-09 ]

13
Journal of Zagros Forests Researche, 1(2), Autumn & Winter, 2015

Investigation of Hawthorn and Maple's Stands Structures of Zagros
Forest Using Nearest Neighbors Indices

Babak Pilehvar **, Zahra Mirazadi 2, Vahid Alijani , Hamzeh Jafari Sarabi *

! Assistant Professor, Forestry Department, Agriculture Faculty, Lorestan University, Lorestan,
Iran
2PhD, Student, Forestry Department, Agriculture Faculty, Lorestan University, Lorestan, Iran
$ PhD, Student, Natural Resource Faculty, University of Tehran, Tehran, Iran
* PhD, Student, Forestry Department, Agriculture Faculty, Lorestan University, Lorestan, Iran
*Corresponding author, E-mail address: pilehvar.b@Ilu.ac.ir

(Received: 2014.09.10 Accepted: 2015.02.06)

Abstract

Considering the importance of forest structure and interaction among different tree species,
this study conducted aimed to determine and compare spatial pattern, heterogeneity, and
dimensions of Hawthorn and Maple trees with other neighbor trees. For determining Hawthorn
and Maple trees structure, 30 individual of each trees were identified and studied. Based on the
results, uniform angle index for Hawthorn and Maple trees were 0/744, and 0/733 respectively,
which would propose a clumped pattern for these two species. Computed mingling index values
for Hawthorn and Maple were 0/877 and 0/955 respectively that show a high tree species
mixture. Also, the average of crown canopy differentiation and crown canopy dimension were
0/582 and 0/322 respectively, for Hawthorn tee and it was 0/42 and 0/656 respectively for
Maple tree. Based on mean values, these results show that Hawthorn had high level of
differentiation but was inferior in comparing to its neighbors; whereas Maple has intermediate
differentiation and is dominant to the other neighbors. The average distance to nearest neighbors
for Hawthorn and Maple were calculated 7/374 and 6/278 respectively. The results of an
absolute discrepancy algorithm (AD) showed a high differentiation of Hawthorn and Maple
mixture in comparing to the other indices. It is concluded that maple is superior to hawthorn in
dimension and because of low frequency of these two species, they hold high values of
mingling indices.

Keywords: Forest structure, Hawthorn, Maple, Nearest neighbors, Zagros forest
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