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Table 1. The results of measurement of biometric characteristics in Persian oak coppice trees in the

study plot.
Gls bl ozl sy (M) _)!j-»u — e s Sl Sl s S
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percent variation
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Coppice tree height (m)
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Crown height (m)
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Figure 1. The study plot covered by Persian oak coppice trees with density of 123.7 trees ha™.

ay



Y20 (V) o5lond (YF) s Ui 9 o2 (5 99U8 9 ool (5o gy o puld

Alols ) andlas 3550 &5 gasanlas 53 Jlnl sk slaes S &5 53 0L (Ken § b il
5 Lol S ksl 5 axdls sisl, w35 (100 mhaw 33) (ol pme sbay e 0/) 1)
e w238 e V) BA Aol s laes S iy ax S1cal w8 IS gl S05,5 uB,
S ige gesl 3l edal sy Bola w35 03 gdome 4r S35 J3e s ols DL 1y (s ls gme
kel 55 4 Slal bl S mss 0 gldol gl plie ple 5o i w3 8 B
B) kol 53 1 Slal bsk slaes St s ne SAS1y 550 a6 (Y JS05) ils calis
e O3l bl r 20 VY B A ahsls 5 Ladl e w35 J5 (4100 e 53) 5ls OLES 20 0/)
) msp 2ose Slabie b 53 Jlal glabsh & 5ls 0L BB ol ioman 3,50 Al IS
Sl 033 slas a0l SIS 35 3 o3y ailn Lo (S15 alie oS1 3 ghls (e VO LYY
(Y <)

2 0k S w8 st 5o eslinal 550 p5s 4z s (gl sbesll 510 54 slasl
Ol el ol s ddy 8w 50 hags cpl 5o & Liess (ML) YV A il Sladllas
e iSan e 0/) B) ol 3l andllas 5y 40 & sadankad 53 Sl bk glaes S S sl
ool oo Gl 0500 Culh) i 3 s eag lagme 0/00 mhu s &S amils JeR et
355 L S ols LS el pimen el 3y s 350 gl a3 LOT 5 (5 S S8
ot 0T Sl (OUSCn [3 U VYTV ol o gl andad 53 Sl sladoshy oS oS1 5
osbizal b o 815 53 5ol bosh slses S o Coliy 3 g sl 2ls 5525 Jams ol se
53 bl plo 3w Sl add ol (V8 OY) i Sldlas 3 Sloes Ll o |
Gl ol sdalie J ol slab sl jo e uSam 1 (Oliws S 5 oliile S saplinl) Jlo o S15
o 4 el S s ey sy 53 andlas posdle (S 55 oyl (YT Y) A4 )
ol Al sy e (Y1) OLSen 5 ok anlllan s o il Ly e (77 YY) ) 2o,
bl =, s Quﬁc@?ﬁ}&bﬁm}q\pﬁojww.(\‘\)wl 055 3z fash
22 S eng Gl gbabsh glas S ms5 Ws ol (Sae L5 Slalllas s s s, Sasluws
o) g sn ) 3 peiandad > Ot s (Res iy s EN s hile i R ol
b Ken b enlize (solantl slaoslal Sl oslinad & ol S5 oy p3Y 3 503 B 1y (ame Julse
53488 ol w3lIS 36 1l sk 55 3 Slallan s el sy ol s 5 Ol oKaal
A eslinal lin (g5l glaoslal 1 (San L3l 5l e ol R

A



38 Glhye gy dw

0.02 4

an

0.01 4

0.4 4

T T T T " 0.00
0 15 30 45 60 75 0 15 30 45 60 75

r(m) r(m)

0.0

‘é.f.a.ka-)o‘gg c}s,'l aéu.'w»lb.udlb 3,40 AJ}QMESJ; u‘“ﬂ' .b_,.b ‘5\&@‘9;;’-«-? L;\K«a c.)'j—" JS.:’:
5 PSS g0 05T sl b odd (53luand 63k 63 gdome (g fuS 1S bshs laey S miy Ot Kb

(c..«lO cu BL (c,ﬂj«ﬁ BL qu): ~/~\\') gf'ﬂ' .b‘,L.‘ vS')"g cu BL 6#}‘-\.&0 ok sOLES }4} xh&
Figure 2. Spatial distribution of Persian oak coppice trees in the study plot using pair correlation
function g(r) and O(r) (The black lines show the distribution of coppice trees, grey lines are the

simulation envelopes constructed by Monte Carlo and red dashed lines are the theoretical values of g(r)
and density of Persian oaks (0.013 trees m2) in O(r)).
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Figure 3. Correlation of height of Persian oak coppice trees with their spatial distribution showed by E-
function and their interaction due to total height in kmm(r) (The black lines show the observed changes,
grey lines are the simulation envelopes constructed by Monte Carlo and red dashed lines are the
theoretical values of the functions (0.0 in E-function and 1.0 in kmm(r)).
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Figure 4. Correlation of crown length of Persian oak coppice trees with their spatial distribution showed
by E-function and their interaction due to crown length in kmm(r).
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Figure 5. Correlation of diameter at root collar of Persian oak coppice trees with their spatial distribution
showed by E-function and their interaction due to diameter at root collar in kmm(r).
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Figure 6. Correlation of mean crown diameter of Persian oak coppice trees with their spatial distribution
showed by E-function and their interaction due to mean crown diameter in kmm(r).
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Figure 7. Correlation of crown area of Persian oak coppice trees with their spatial distribution showed
by E-function and their interaction due to crown area in kmm(r).
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Abstract

Background and obijectives: Intraspecific competition between trees is a key
interaction in shaping forest stands and makes analyzing the underlying ecological
processes possible. This interaction may affect growth and spatial distribution of
trees and result in a specific horizontal and vertical stand structure. For this reason,
competition is known as one of the primary processes that influence population size,
community structure and its diversity. In order to understand competitive
interactions of trees in forests, several methods have been developed to assess spatial
scale of competition among individual trees and show the effect of competition their
biometric characteristics. Therefore, this study was aimed to investigate the effect of
intraspecific competition between Persian oak coppice trees on their biometric
attributes in Zagros arid and semi-arid forests using spatial analysis.

Materials and methods: A 300 m x 300 m plot purely cover with Persian oaks was
selected close to Yasuj city, Kohgiluye - BoyerAhmad province. The point map of
all 1113 coppice trees was obtained by azimuth and distance technique.
Kolmogorov-Smirnov test was primarily applied to investigate the difference
between the distribution of coppice trees and homogeneous Poisson process. Spatial
analysis of Persian oak coppice trees was then performed using pair correlation
function g(r), O-ring function O(r), and mark correlation function Knm(r). In mark
correlation function, biometric characteristics of total height, crown height, diameter
at root collar, crown mean diameter and area were implemented as marks. Moreover,
Monte Carlo test was used to test the significance of the results.

Results: Comparison with homogeneous Poisson process showed that the observed
pattern of Persian oaks was significantly homogeneous (¢=0.05). The results of pair
correlation function g(r), and O-ring function revealed that there was intraspecific
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competition between Persian oak coppice trees that was significant up to spatial scale
of 5 m (a=0.05). In addition, the results of mark correlation function demonstrated
that total height, crown height, and diameter at root collar were very sensitive to
intraspecific competition, while crown attributes (i.e. mean diameter and area)
showed less sensitivity to competition.

Conclusion: In general, it was concluded that there were competitive interactions
between Persian oaks in the studied pure stand that negatively affected their
biometric characteristics. Competition between coppice trees negatively influenced
their growth, although this negative interaction had less effect on crown attributes as
the distance between coppice trees because of their low density (123.7 coppice trees
ha™) reduced the crown competition.

Keywords: Persian oak, Mark correlation function, Intraspecific competition,
Zagros, Biometric attribute
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