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ABSTRACT

To determine the best form factor equation for Cupresus semervirence afforestation in Abbas Abad of Behshahr,
numbers of 40 trees were selected in terms of their diameter classes, from 8 to 16 cmin 2 cm diameter classes. Then
diameter at breast height (1.3 m), diameter at 0.65 m and diameter at the stump area were measured. After cutting
the tree, their height and diameter at breast height were measured by diameter tape in 2 metersintervals up 5 cm
diameter of treesat 0.1, 0.3, 0.5, 0.7 and 0.9 lengths were measured from each sample tree. The real from factor (f,)
was compared with the mean of hohenadle (fi,), normal (f,1) and artificial (fo5) form factors by paired - sample t-
test. The results of this research showed that there was significant differences at probability level of a = 0.005
between mean of real form factor and mean of artificial from factor. Moreover there was significant differences
between mean of real form factor and mean of Hohenadel from factor at probability level of a = 0.005. Therefore,
mean of real from factor could be replaced by normal form factor of Cupresus sempervirence L. Var horizentalis.
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INTRODUCTION

Wood utilization of forest areas is increased thatue to destroy of forests in extensive areaw, thays. Therefore,
humans are afforesting with considering our knogte@nd site conditions every region. With due aitbento
climate conditions of Iran that 65 % area included and semi-arid and degradation rapid of nonth\aest forests,
afforestation is necessary of viewpoint resourcasservation of water and soil because of degradatfmatural
resources will cause to degradation agriculturadi$sand human environmental. Specially, afforestatiith needle
leaves that have high production of wood and loiization age, thus afforestation with these spedsenecessary
for securing of wood needs in societies. [3, 4,9, 12]

Zarbin Cupressus sempervirence var. horzontalis) is endemic of Iran that areagohatural stands decreased now
days, and is forbidden of cut down. Natural habitaZarbin in North of Iran is estimated to be 0.Z-n7 per
hectare volume increment, 1-4 mm per year radiaggeinent and 6-18 fper hectare basal area. This species is
afforested in Abbas Abad region of Behshahr citgrtN of Iran) with 138.5 Haareas, thus it is understood that for
research in relation to afforestation with this@ps, total and comprehensive information's shbeldvailable with
considering conditions of forest volume. [9, 10] 13

The character of form factor is ratio of tree reallume to volume of one geometrical form such dsdgr, cone

and or truncated cone that its diameter and heighnhear to tree (diameter of geometrical frongisaéto diameter
at breast height and its height is equal to tréghtle Form factor is different with other invenites of tree forms as
form factor should be calculated afterwards cakooteof tree volume. Form factor is one methodtarmony and

relation between tree form and volume. Form fa@alculable for all of trees (stems and branghed or for tree
stem (that is usage for needle leaves). [15]
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The real form factor value has descending trendh witreasing of age ifobally pine stand. In a research in
Changaz region located in the North of Iran it waacluded that the artificialf@f’), normal (fo-l) and hohenadel

(fh) form factor values were 0.4205, 0.4529 and 0.4%d2pectively. A similar research carried out iakan
region (North of Iran) with respect mnus teada. The values of above form factors calculated 0.4662479 and
0.5121, respectivelyn Kornika region located in polish it was provéat there was significant difference between

the diameter at breast heigfit1.3) and real form factorsf@f’) for Populus deltoides. It was demonstrated that the
real form factor is capable to replace with norfmam factor of Zarbin in Kordkoy region (Golestaropince -
North of Iran). [1, 7, 8, 12, 14]

The aim of current research is determining the furst factor equation fo€upresus semervirence afforestation in
Abbas Abad of Behshahr located in north of Iran.

MATERIALSAND METHODS

A. Study Area

Afforestation area is located in Behshahr regicat #ituated in Golestan province - North of Iratudy area is
situated between 36° 3636° 45 latitude, and between 53° 3%3° 38 longitude. The mean elevation is about
450m. The average slope of forest field is abourd@Min. 5% and Max. 15%). Afforestation areas hageered of
loss sediments, dominant soil type is brown witkalithe soil pH. Electricity conductivity (EC) iswoin these
stands. Soil texture of study area is loamy. Therage annual temperature of study areas is abo@t C7(Min. -
12° C and Max. 45° C) and mean annual precipitai®o’5.08 mm. Region climate was calculated usifg o
classification formula of amperage (Q = 57.2), éfiere, site climate was humidity moderate with dnd cold
winters. [2]

B. Data collection

Study area afforested with Zarbin species in 1984r with 138.5 hd area and 2 x 2m density. Number of 50
sample plots with 200frareas and circle form selected as random - sysiemathod with inventory network of
100 x 75 m. In next level, number of 40 trees gelbdn different diameter classes. Also, tree diamsewere
measured in 0.1, 0.3, 0.5, 0.7, 0.9 m of tree toédght. Under parameters were measured afterwaedsuring of
aforementioned variables. For calculate of tred vetume, Smalian formula (Eq.1) was used and afeds
volume of every log was calculated of end to thigtewhere diameter becomes 5cm. Total of logs m&wvere
incorporated in calculations as real volume evergg. [11, 15]

V - gl + gZ h [1]
2
Where V, log volume (; g, primary basal area én g,.the end basal area mh, length of log (m). Real form

factor for every tree is equal to ratio of treeurak to cylinder volume that its height is equah&ight of tree and
its basal area is equal to tree basal area in dearatbreast height that is obtained using E4.P] [

\Y \%
fIr = = 112
d123><5><h gl.th
T4

Wheref , , real form factor of trees; V, real volume for suéree; g, 5, basal area for every tree in diameter at
breast height and h, tree height. Artificial foratfor for stand tree calculated using Eq.3. [1], 15

5=-% 3

Wheref ., Artificial form factor; d,, 5, diameter at middle height of tredl; ,, diameter at breast height. Also,
normal form factor for stand trees calculated using4. [11, 15]
\ \

Voi  Go1* h

[4]

f 0.1
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Wheref 0.1» hormal form factor for every tree; V, real volurie every tree () (that is equal to ratio of volume
every tree to 2m logs and calculate volume of evegyusing Smalian formula) ,,, cylinder volume that its

height is equal to tree height and its diametemqigal to diameter at 0.1 height of treeg)ﬁngo_l, basal area of tree
in its height 0.1(m) and h, tree height (m). Hotdosias form factor was calculated using Eqg. 5 [11, 15]

2 2 2 2

f, =O.2[1+d%3+d%5+d2-7+d‘2)-9} [5]
do, do, do; diy

Wheref , , Hohenadels form factor;d, ,, d,5.d,s. d5. d, 4 are diameter at 0.1, 0.3, 0.5, 0.7, 0.9 heights of

tree end.

RESULTSAND DISCUSSION

In this research tree real volume calculated foniner of 40 trees using Smalian formula. Also, (efql), artificial

(fo5), normal (f,,) and Hohenadelf(,) form factors calculated for these trees. Theisttatresults of form

factors for Zarbin in Abbas Abad region displayed'able 1. To calculation of real form factor, seshould be cut
down and theirs real volume should be calculatati wieasuring of pieces volume of one and two nfeteawing
the real form factor is calculable using real voduaf trees. [8, 17]. Pay attention to calculatibmeal form factor
isn’t possible for ever (by reason of high cost)l aelations of different form factor are presentéth real form
factor by many researchers thus with compariscaf@afementioned form factor with real form factdrisi possible
for selection of it's nearest and replacement aff ieem factor.

Table 1. Statistic results of form factorsfor Zarbin in Abbas Abad region

;%:r; Mean X | Standard deviation 5, (cm) | Standard error S (cm) Confg,zn(iﬂ;mit *
f r 0.4749 0.06397 0.01011 4.30
fos | 05184 0.08245 0.01304 5.08
f 0.1 0.4735 0.06694 0.01058 451
f h 0.5278 0.06044 0.00956 3.65

Chi-square used for normality test of data at fidkdterwards, for confidence to normality of dafastudent used for
mean of calculated form factors with real form €acin order to determine the most appropriate féaustor for
Zarbin species. Real form factor of Zarbin speamestudy area compared with artificial, normal, dr@henadels
form factors using of pair sample T-test (TableT2)e obtained results showed that the maximum anédmam of
form factor values devoted in Hohenadel (0.527&) mormal (0.4735) form factors, respectively. listtesearch
the values of real, artificial, normal and hohenddem factors were calculated 0.4749, 0.04735184%and 0.5278,
respectively. Paired-sample t-test showed no sagmif differences between normal and real formdiagtthus it is
possible for using this form factor instead of riaim factor for There was significant differencatsprobability
level of a = 0.005 between mean of real form factor and mefaartificial from factor. Moreover there was
significant differences between mean of real foactér and mean of Hohenadel from factor at proitgithdvel of o
= 0.005 (Table 2).

Table 2. Results from Pair sample T-test for different form factorsin Abbas Abad region

Confidence limit
Pairs - (99%)
Mean Standard deviation  Mean of standard efror T df p
tested Low Upper
limit limit
fr -f 01 | 0.00142 0.03028 0.00479 -0.00826  0.01111 -0.R98 | BI68
f r -f o5 | -0.04343 0.07065 0.01117 -0.06602 -0.02083 -3.88® | ®.000
fr —f h -0.05285 0.04338 0.00686 -0.066Y2 -0.03898 -7.70® | ®.000

df: Degree of freedom; p: Sgnificant level
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Distribution of determined form factor in diametdasses for Zarbin is presented in Fig. 1. Payntte to this

figure, artificial and hohenadel form factors hawgform changes trend. With increasing diametes Malue of this
form factors are reduced and have ascending trendedium diameter classes and includes descendéng t
thereafter. This trend is uniform and repose frofem diameter class. Also, normal and real formdachave

uniform changes trend as have ascending trendeafirst and includes descending trend from mediuameéter

classes and then showing as uniform from mediusses

The normal form factor is appropriate for replacinigh real form factor for Zarbin species in Korgkeegion
(North of Iran). The reason of these differenceduis to species type, conditions of site and ckntfferences. Of
course, the better results are available with nstudies in various regions and species. This sulgenentionable
that the most value considered in 12 diameter dasisthen includes repose form from 14 diametesscia every
four form factors. This subject indicating thaisiimpossible for using form factor in trees withm diameter and or
lower ages for trees with high diameter and or aligs possible to using form factor of trees witthcm diameter
for trees with higher diameter and or ages, cdstajf, 8, 12, 16]

s f@ @ | from factor = == Normalform factor
— - — - artificial from factor Hohenadle form factor
0.65
0.60 -
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0.50
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Fig.1. Distribution of form factorsin diameter classesfor Zarbin in Abbas Abad region
CONCLUSION

We concluded that there were significant differenbetween mean of real form factor and mean diciati from
factor. Moreover there were significant differenbetween mean of real form factor and mean of Hatiehfrom
factor. Therefore, mean of real from factor couddrbplaced by normal form factor of Cupresus sewigsrce L.
Var horizentalis.
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