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ABSTRACT

Collection of appropriate qualitative and quantitet data is necessary for proper management andrjtg. To
determination of suitable sampling methods (distamethods) to study of shrub density 53 hecta€hafitaghe
forest reserve in Ardal region, chaharmehal and IB&ki Province in southern Zagros forest was stddc
(southwest of Iran). Information includes the piositof shrub and kind of species was recorded.abist sampling
methods was nearest individual, nearest neighbecosd nearest neighbor, T-Square and compound én th
150%x100 meter net. To study of spatial pattern loub used Johnson and Zimmer, Heines and EberbBmta
analyzing was done by SPSS16 and Ecological Metbgital software’s to compare of sampling methazseal
guantity used the t-test, Leven and ANOVA tesesi d@nalysis showed that two nearest neighbor ampound
sampling methods not different to perfect inventoeal quantity). The spatial distribution of shrib the study
sites showed two patterns of distribution which @temped distribution. General results showed gtatub species
in southern Zagros forest has clumped distributil to study of shrub density (N/ha) nearest neagliByth and
Ripley) and compound (Byth) was suitable samplirmghod. Authors suggested to study of shrub demsitiie
southern zagros forest used the two sampling method

Key words: distance methods, chaharmehal and Bakhtiari Peeyisouthern zagros forest, spatial pattern, neares
neighbor, compound methods.

INTRODUCTION

With due attention to climate conditions of Ira@iti®5% area includes arid and semi-aired and datgoedrapid of
north and west, because of degradation of natesglurces will cause to degradation agriculturali$aand human
environmental [23]. Forests cover about 12 milli@nin Iran [25], including 5 million ha in the mdamous Zagros
region [28]. This forest extends from Turkey anaglinto Northeastern and Southeastern Iran (betWeerbaijan
and Fars Province).The Zogros Mountains are dividéal two parts: northern and southern [26]. Thethern
Zagros is consisted of the growing siteQuercus infectoridliv. And alsoQ.libani Oliv. andQ.persical. & Sp.
(Q.brantii Lindl.) species are found in this part. Howeveg Houthern Zagros is includ€ilpersicasite which it
extended to Fars province (i.e., 29° 5" N). Thetheon Zagros is wetter and cooler than the soutbem [27].
Collection of appropriate qualitative and quanivatdata is necessary for proper management amdipig[1]. For
maintaining of Zagros forests role in wild life, t8a and soil conservation, the suitable solutiomd methods for
assessing the existing conditions and planningnfanagement of this forests should be given [7]dalagical
research, the basic objective of sampling is t@iob&a descriptive estimate of some attribute ohfpf@opulation.
This estimate should be a relatively accurate sepr@tion of allow detection of real differencesoa plant
populations. From an ecological viewpoint, choioed as it is meaningful and can be adequately testrOne of
the most commonly sampled parameters is densitntih@er of individuals per unit area [18].To detiration of
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suitable sampling methods for study of forest ctimréstics several studied in the Iran and othemtry include:
The researcher to compare the quadrant and distaetieods and results showed that the nearest éhdiviand
nearest neighbor was suitable methods to studiaot gdensity [11]. The researcher to study effégrazing on the
shrub density in the semi-arid area and suggesteasé¢ the nearest neighbor to this study [20]treeaecher
indicated the central quarter was suitable samptieghods to study of plant density in the non-monotis area
[13].The researcher studied and Comparison of Rambal-Systematic Sampling with Circle Shape Plad an
Transect Method, Based on Precision and Cost. Raeasnevaluated were number per hectare, crownr @t
basal area (suitable parameters for these forpet}lyWith respect to precision, random-systensitiapling with
circle shape plots is of less error than transeathod in all cases [2] The researcher studied eguphin of T-square
sampling method in Zagros forests, at first, 50témes of the forest area was selected and the tiorgenf the
population was carried out. Then, 50 systematidoansampling points for T-square sampling methothis area
were measured and recorded. The results show éhat of the formulas could provide an acceptablienes¢ based
on * 10% accepted accuracy; even though, the Biytimula has more accuracy level for density andwvoro
coverage for this kind of forests [3]. The researcstudied applicability of point-center quarterthoa in Zagros
Forests and firstly, 50 hectares of this foresaavas selected and the inventory of the populatias carried out.
Then, 50 systematic random sampling points for te@nter Quarter method in this area were measaretd
recorded. The results show that none of the formatauld provide an acceptable estimate based on=if@#pted
accuracy; even though, the our formula has moreracyg level for density and crown coverage for tirsd of
forests and it could provide an acceptable estifftatenanagement works based on +25% acceptablaamc(4].
The researcher determination of the most appraptiansect length for estimation of quantitativareleteristics in
Zagros forests and results showed that transeattisl4Om length had the most precision for estintathe above-
mentioned parameters. Also, comparison of reswltsdffferent lengths of transects with (E %) "2xfitarion
showed that transects with 75 and 140m lengthsrame appropriate for estimating the crown cover spelcies
number per hectare [1]. The researcher Compari$airaular plot and transect sampling methods i@ #agros
Oak Forests, for this purpose and based on cospeuision (E%2 x T) criterion. Results showed tif&t more
suitable method for these forests in west of Isathe circular sample plot with 1000m2 area [5hd$tof spatial
pattern Manna oak tree®qercusbrantiiindl.) in Bayangan forests of Kermanshah provireagros forest. All of
the applied indicators showed a clumped patternQfeercusbrant{i2z6]. The researcher studied the accuracy of
nearest individual sampling method in Zagross tsrasd results showed results show that MorisR&3119] and
Batcheler and Bell ,1970 [9] formulas can provide acceptable estimate of density based on = 10%péted
accuracy, but none of the formulas could provideaaneptable estimate of crown coverage based oA% 1
accepted accuracy; even though, the Batcheler aidd8mula has more accuracy level for crown cager for this
kind of forests[6]. The researcher Investigationapplication of k-nn (k- nearest neighbor) samplingthod in
Zagros forests, the mean value of trees densityhpetare for all three networks were calculated emahpared.
Results showed that there is no significant difieezbetween mean values in three inventory netwamkisthe real
mean value [7]. The aim of our study was compatiegaccuracy and precision of several of the irmgndistance
methods) methods in zagros forest.

MATERIALS AND METHODS

Site description

This research was investigated in the chahartagistfaeserve, Ardal region, chaharmehal and BakiRi@vince,
southern Zagros forest, and southwest Iranian ¢Etpre 1).Chartagh Forest reserve located 10@mater of
southeast Shahrekord city and 40 kilometer of suttal region. The forests are located between Zt@D3100 m
a.s.l. Mean annual precipitation is 530.15 mm, Maanual temperature is 18.3° C, Type of climatuls humid in
the basis of Domarton formula [12].

Analysis

In this study 53 hectare of the study area wascgsleand perfect inventory. Information includbke position of
shrub and kind of species was recorded. This indtion transfer in the GIS environment. To compaeedifferent
sampling methods used the 150x100 meter. Sampliethods include: nearest individual (Byth and Ripley
nearest neighbor (Byth and Ripley), second neamgghbor (Cottam and Curtis), T-Square (Digel) anthpound
(Byth) to study of shrub density (N/hectare).

Nearest individual (Byth and Ripley):
This method was simplest distance methods and radnsérub species and distance of random point sras
shrub (Regardless of aspect).

122
Pelagia Research Library



Yousef Askariet al Euro. J. Exp. Bio., 2013, 3(2):121-128

Chartaghe Forest reserve (study site)
E 50° 49, N 31° 40"

100

50__0 10 km

Figure 1. Study site location in the chaharmehal ah Bakhtiari Province, Zagros region, and Western lanian state of Iran.

Nearest neighbor (Byth and Ripley):
In this method after the detection of sample pbimt distances was recorded include 1: distancamipte point to
first tree 2: distance of first tree to nearesubhrom first tree.

Second nearest neighbor (Cottam and Curtis):

In this method after the detection of sample pthiree distances was recorded include 1: distansarople point to
first tree 2: distance of first tree to nearestubhirom first tree, 3: distance of second tree ¢arest shrub from
second tree.

Compound methods (nearest individual and nearest iighbor):
This method compacted of two nearest individual mearest neighbor methods and need the two distanckeide
1: distance of nearest shrub 2: distance of neasgéghbor

T-Square (Digel):

In this methods distance of nearest shrub fromstraple point measured. In the second stage thdriargdine
draws Perpendicular on the line that connectedsaople points and nearest shrub, and distancew) b nearest
shrub measured.

T-square sampling method is one of the distancepbagnmethods for estimating the plant density aadopy
cover. For plant density measurements, three fasyaf Diggle and Byth have been used [3].

Tree spatial pattern

Spatial pattern information for individual treesingreasingly sought by forest managers and mosl@lemeans to
improve the spatial resolution and accuracy of§breodels and management scenarios [36]. Therthagge basic
spatial patterns as following: clumped, random amiform [21].
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Table 1: different sampling methods and formula inthe study area

Sampling methods

formula characteristic

N=density (N/ha)

Nearest individual (Byth and Ripley), l\] - n n=number of sample
(31. ﬂz (r Zpi ) r; =distance sample point to nearest shrub
N = 1 N=density (N/ha)
nearest neighbor (Byth and Ripley), [3] 277 - n_=number of sample
. r
m Mn =distance of first sample to nearest neighbor
R 1 ]
N=—"—— N=density (N/ha)
second nearest neighbor (Cottam and 2 77{1,' } P
Curtis): _ n L p = distance of sample point to first shrub
second nearest neighbor ro —
(Cottam and Curtis), [3]. - & r neighbor
I = = N = Distance of first tree to nearest
n
~ N,+N
N - 1 2
3 e
N=density (N/ha)
Compound methods 1 f_p . . .
(nearest individual and nearest N, = 5 = distance of sample point to first shrub
neighbor): 4[@} r— )
n ) ) neighbor
= Distance of first tree to nearest
_ 1
2.774r,|"
N, = density (N/ha)
N n> n=number of sample
: . T r.
T-Square (Digel), [4]. ZZ(I’pi )|:\/_22 (g )] p = distance of sample point to first shrub
n

= Distance of first tree to second shrub

Table 2: different dispersion indices and formulam the study area

Formula name

formula characteristic

Johnson & Zimmer

n |=Johnson &Zimmer index

| = (n+D(i(rp2)2)y Z(rpz) n=number of sample

[17] i . .
I‘pi = distance of first shrub to nearest shrub
hr = Heines index
. 2 2
Heines _ 2n [ZZ(rpi ) + Z (r"i )} I',; = distance of first shrub to nearest shrub
[3 and 15] h = P
I'pi Z

[(V2Xr )+

2 -
rni:| | 3 .
m =distance of first sample to neargglividual

second nearest neighbor (Cottam and

Curtis):
Eberhart
[3 and 15]

I g _ Eberhart index

2
| = S +1
E — % S = standard division

X =mean distance of random sample point and
nearest individual

Table 3: spatial pattern index and quantity of thisindex

index Tree spatial pattern
Eberhart Heines Johnson and Zimmer
<1.27 <1.27 <2 uniform
1.27 1.27 2 random
>1.27 >1.27 >2 clumped

Data analyzing was done by SPSS16 and Ecologic#thddelogical software’s. to study of accuracy utesten
and Games-Howell and to compare the every sampiigthods to real quality used the one sample t-test
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RESULTS AND DISCUSSION

Results of perfect inventory showed that 4266 slotgerved in the study area. To study of shrubisresearches
used the density parameters (N/ha)

Table 4. List of Shrub species in the studied areas

no  Scientific name Family

1  Cerasus mahaleb Miller Rosaceae

2 Daphne mucroant®oyle Thymelaceae
3 Lonicera nummularifoliaJaub& spach Caprifoliaceae
4  Cotoneaster morulugojark Rosaceae

5 Amygdalus orientalis. Rosaceae

6  Cerasus microcarp8oiss Rosaceae

The shrub species belonged to three families waeatified in the study area (Table 2) thus for thesses of
rosacea, Caprifoliaceae and Thymelaceae, fourand@ne species were existed, respectively.
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Sampling methods

Figure 2: estimation of shrub density in the diffeent sampling methods and real quality

Result showed that the density estimated in theeseaeighbor and Compound methods nearest thajuedity
(perfect inventory).

Table 5.The results of ANOVA test to estimate theehsity in different sampling methods.

df Mean of square  sum of square F Sig.
Sampling methods 4 57027 14256 22.89 0.000
error 45 28020 622
total 50

Results showed that between different sampling atstho study of density was significant differeecause this
results researcher used the Leven test.

Table 6.The results of t-test to compare estimateuglity and zero quality in the different sampling methods

df Mean of different  Sig.

nearest individual 9 -53 0.000
nearest neighbor 9 -12 0.254
second nearest neighbor9 50 0.000

Compound methods 9 -1 0.919
T-Square 9 -19 0.005

Result of table showed that between estimate guatitl zero in the nearest neighbor and Compountdadstot
significant different.
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Figure 3: skew of density (N/ha) in the differentmventory methods

Results showed that the in the two nearest neigabdiCompound methods not significant different] aat skew
of density in compare of real quantity, but othesampling methods have skew of real density (N/ha)

Table 7: spatial pattern of shrub in study area

index
Eberhart Heines Johnson and Zimmer
2.21 2.177 6.77 Quantity of index
clumped clumped clumped spatial pattern

All of applied indicators showed a clumped pattiemshrub species in this forest.

The zagros forest where enough rain falls to supipabitation, humans have degraded the landscagsube the
zagros forest where enough rain falls to suppdoithtion. Agriculture, pastoralism, and woodcuttimgve caused
the loss of natural vegetation. For maintainingZaf@iros forests role in wild life, water and soilnservation, the
suitable solutions and methods for assessing thatirex conditions and planning for management @ fbrests
should be given [7]. To determine a suitable methmbsed on precision and cost, of inventory in \&esbak
forests [2]. In our study to determination suitabampling methods used the accuracy and skew bfdegesity
index. Perfect inventory showed the shrub densitthe study area was 80 shrubs in ha, Rodacedamily has
high number of shrub species (table 4). To detgation of suitable sampling methods compared théegte
inventory (real quantity) and sampling methods.UResshowed that the density estimated in the stareighbor
and Compound methods nearest the real qualitydpienfiventory). Two sampling methods (nearest regland
Compound methods) was suitable to study of shruisitiein the southern zagros forest. Results shavedive
sampling methods showed the different estimateénnflsdensity and authors used the Leven test ttysifishrub
density. ANOVA test showed the different betweare fsampling methods (distance methods) in the agtirof
density was significant (table 5). Sampling methddistance methods) compared the real density asdlts
showed that between estimate qualities and zetbeémearest neighbor and Compound methods notfisiynti
different (table 6). Study of skew of density (NYla the different inventory methods showed that twvo nearest
neighbor and Compound methods not significant difie and not skew of density in compare of reanity, but
other of sampling methods have skew of real der(difha).the overall results showed that the neamegthbor
(Byth and Ripley) and compound (Byth) sampling neethwere the suitable sampling methods to studshaib
density. Spatial patterns of trees in forest stadsof particular interest to ecologists and famesbecause they can
reveal information about stand history, populattymamics and competition. The spatial distributpattern of
plants is an important characteristic of ecologmanmunities. The spatial distribution of shrubthe study sites
showed two patterns of distribution which are clechglistribution (table 7). This study (safari et 2011 [26],
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Catana, 1963[10], Laycock and Batcheler, 1975 |A&d Morisita, 1957[19]) showed that clumped patesne

typical of natural forests. Safari et al, 2011[26pwed that clumped distribution for zagros forelst.other hand
general results showed that this forest has clundidbution and to study of shrub density (N/hagrest neighbor
(Byth and Ripley) and compound (Byth) was suita@mpling method. Authors suggested to study oftsHansity

in the southern zagros forest.

CONCLUSION

Overall results showed that shrub species in southagros forest has clumped distribution and talysiof shrub
density (N/ha) nearest neighbor (Byth and Ripleyj eompound (Byth) was suitable sampling method.
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