gty
IR 9 092 (5598 9 pole (Sl yidgGy 4 puls
yya4 ‘Jﬂ‘ a)w 4015.& 9 St .\1>
YV-££

http://jwfst.gau.ac.ir
DOI: 10.22069/jwfst.2019.16416.1802

9 Pinus pinea o34 g Pinus brutia bwg 9 T 45 dw JSb 0 90 [yt
Oluds (Ll E100 35 il s oS g3 48 Cupressus sempervirens (s,

i plandd 9 Tsaans uSilga S gle (lusa”
Ol QS DS b b 5 (535518 pshe oSty (S ke 0aSCtils (585 (g mtdls’
Ol I8 S DS b b 5 5355L5S ke oSty (S ke 0aSCisls sl
Ol DSOS ab b 5 (535U pshe o2l (Ko ke saSCiils skl
VYA ONYY 1 oy sl YAV T/YY (il s

S
AL Ol s o 3551 (6l oplply sl Ol 3 G35 pomm et e Slaaasite 5 (S S0 (g o e 5 aila
23 oo 3 bl g sy Z8 S e IS ol e Sl sk Ode o a5 SO o e
el ol 3 5 8 sean creb S JSE 0 b Rl IS g a5 Flac s OIS K

g5 e QS Ol e [ 03 s 5 Ak 28 s 28 658w sl s cnl o b, 5 e
YA ggeme 53) 655 52 5l ot dol Y e nla A3 bl dsbaga 5 (o seae b ol Jels S8 o 2
O e oS Ol slal O goas (g k8 4kl o 5l 5 Y) e Sl £Y/0 BV/0 5l il (g a8 Dlib s (0 o
o ol es s &u;)l A 5N /0 /Y /Y s s (e L) aw il b (2e) Ol ys Cu:)\ Sl ey e
S8l (g e ¥ anksd a gl 5 Ll B 5 s s (e ¥ Dlalad St s e 5l Ol s wd Sl ey s A (6 S 0510
5 S 3 Gz mex AT Bl o dsle gl LS G835 ey Jgb 5 ekS b F) s LS

o3 S aslos &5 o (Usliase 5 aed (o geme  2315) Sl S g e o eolital OULal J 505 51 oS

G e sa 5 e san b il Sadpa b Sl eslinal L s IS JSE g b oS 5l 0L sl slaadly
e G o3 00 Sliabl a3 (5l re sl S Sl 0L i S Ogesl B e 2y 0180 5 0/E) /84
i L 3y Sl pme Dl W3 L e 5 sl s SO sl Lol el s W35 L e peae S
A ol /80 5 /E) Y /) L a dalasa 5 s s b« 3ls Slad s 5l eslinl b bl 25 IS
S8 o bl el 3y bl 28 dsbaga 5 (o seme IS las po b (a3 S8 0 L Ul sl
Jaba s 5 o geme o mmb (A3l (slad o2 5l oslinal b s JSE o o I 525 Sl 65 opl Bl b anb
semy s b dslia g IS5 (oo g ols sme s\ 55 3 05 s /A 5 o /EA /0T /00 LB (5 5 Oles

Sl sy b3 e Dl o sae 5 b b Al JSS S G Ll s

hso414516@gmail.com :43\e J ye *

¥y



IYAR (1) o )lond dTY) s S 5 g2 (59Ud 9 pgle (o sig sy & pubd

bis (S5 g Ol Kl e b IS8 o0 4558 (6 S e Ol e SR ) B 4 e L S e
Gl Jsbian IS0 s o 5 38 13 eslinad 550 (Bla e J0) andllans s go ailae 53 ) 5 bl s 2 1S 615

s 1y s S8 e Sl Sl s Sl o gean S b s b S

sz g bl 28 Fla e (JSE i pb s sl slaeSls

:)ﬂﬁ Ol s poe JKs e Bl slaesls
PPNV TR S A WM B GURR:
o S Sl 4 L L0V) a5 353,
Ll s Glailgal Sy bl e
g Ol o B ok oy o 3 Wil o
0 a2l g 0sd S5 Sy ably >
5 SN s Ol b R Sl
S S S IS S (V) 5 e iy
sodke (OA) cl e s T e 3 slaad 5
Sleosat W5 5 O Sl (R s
o S s oy, SSS Ll s (G5
GBS LI Cambs s e iy e
Slles Gl b Sl Jalge 5 o35 53 oty
el R 3 Sl 5 S s
AOY) diea e Say dsb s oy S
ot 2Ol alian gl IS5 2wl
T I S PEIRIINTS (P T NI
bog Al S8 e bl b S
5 ol 0 el el &1 0L Kk Sl (ol
e Jibr w5 JSS e e (1AVY) OLSes
i m Bl [ Gl Gl 0 L L 48
a5 ol 3 sy 13 asllas 3540 el 5y
84_5 cilizes sl 5 o s Bl Ct s Al YY
35 el VB Lol glaasls 5 a5 Jas
olis @L:j A Sl g Yo ) lakad
3 S e e e i S b
VE S S e s fE)l hd laaatils
e S5y s AE Lol 1AV 5 /AR

Yy

Aodlo

5 Samez Shal b sl S e 1l

Sl a4l mle A1
s x5 shitens L, A5 slae ST L (6,18 IS
IS 00 el i o s S
Ol Mo Gt ST n 5550 5 cn e
Osdwe VA 250> Coliwe L S 8 le.adf;q-
les,slp 5 o My e e S el IS
Ogas VY s e cpl Sl s 8 S
St Sob 5 e sl K s S
Srot b s b 5 .00) by
5025 58 Gl rae S sl 655l
Ly b e Sl Sl sassls e, b
2 oS b a4 s L 0T el
&k Ol dled b lls 5 ol sl S
Ciliis Golas el Cgr 3 a8 1Ko anm g
S ol by e e BRI a0 sl s
Sl oSk e sl glaaasiio j Sl
oY 5 Gosre sl LOT Gromely 5 s e
Slr Groaly 5o e slaaasie SISk
OA) Sl Sl s G35 syl Mo _
3l ey S Cl Glaasiis s >
0,3 4 Ol o las oIS pl ades 3l sl 5 18
Sl o s gl S g Bl (S
il g Ol @i 5, o S5 L s Ly (S
(0) 5,8 oslal o Sy Bl 2 s Shas Ll
N R e P TR
Osks Sl (5,0 25750 S A3l o



oo g Jde s

i S Gl 8l S8 e & sl ol

Ehretia laevis, Mallotus philippensis,
Schleichera oleosa, Shorea robusta,
Syzygium  cumini,  Tectona  grandis,

@ /OV /0 +/0Y s s« Terminalia elliptica
V) ol oag /AT /EE /8 /00 o /8Y
ghemle s (VVY) OLs 5 (g S
s Glag,l8 K 53 s $lp JSE
S ols DL rasn ol @l U3 e Oy
5l S8 s ke i ()la e D]
Buls 3y Ay 400l Cla.d B p Wy
Sl o S BB el ol esdle
Sl g g lass 5 Al JSE el
Ly ea550ss byl (Yo18) 0LKan 5 0badsS (1Y)
» oo J& s IS e sbaasie
S5 e e Wl Ul s slaw S
IS ol oS sl 0L g ol El sl
5 S s3pdl L(A) 350 pie VY G /0V 5l ek S
o e e gl ig, (YN O
NGS5 5 g ou},;ﬁ?wiﬁ el IS
3ys0 Ok Dbl —os S ades jy i
Slast s dol VY Fags ol s sl 13 e
el 80 U Ve 5l (gld aib § s esys s
5 sls Ol @L:j LS ol pslal O sea
S e b/ a8 s e
dabasa IS5 oo OVBLIs s 5 0/0V0 a8l
Ol /BN Bl JSE cue L /oY
OLea s Q) sy wlll (gols e
sz g8 Glr IS8 b dpe b e (TIY)
FEPVRCIRI ISR L;J.;e)-u\jchgg\,;uw
IS oo oS sl Ol b ol 53
3 e ) K IS8 s a5 s
Sl pme & Ao ;3 40 oz C’a’” 05 (Jsla ga

J‘Uﬁb- b {JJS@A a5 g 3l e

¥y

(VAA0) OLan 5 (pms (8) dol Cowsay +/EVY
(2 5) poas S 22 L 2 Ko g0
aol £Y4 g pl 5 sl 3 asdllas 5)4e
J.:ALj:JLsN \Y« U Yo LSJ]"; CJLE-JG B L}Z\) S
Ly c]a.d g e Yere BoVeaw CL&J)\ BEEN)
3 Jap‘a- c:l:.: REUR W g_.)b'::.;‘ u_ébLa.? V.la.ﬂ leag
b S8 oo s NAY Siees oyl
oo (T sl ((T)) el csa +/EAV
B3 JLMAA U”éjL} LSLAoJJ.? Ji.:/

w5 sbese S s Chamaecyparis obtusa

s

adles 1y o 6 > |, Cryptomeria japonica
Sl &S ad el b elel S WsS
Loempr 2n ol 65 5 S8 e
Sl b IS8 s eyl Jhe 4 ar g
3V S S Y 5 0 s Cu:,\ > ala
i (V0V) OLan 5 ol (1)) 54 +/AV
Gl dt can K 5 1, 3l ol s as S
5 00=Ve 0 5l 5aS gkl Slib s sl Y L
@L:j sl L3 s 3550 3 Sle VO 1 S
(Fan JSE s S ol UL Sy 0l
AL okt Ko s oS0k 5 Jalass
5 e (7)o EA 5 /8 G/EN S S
Sl b S b S e (V0 A) OLSs
S A6 Ol g SlalS K 53 15 £l
Vo st ol 5o sls Gl 3 ey 5558 (OAS
YEU Y Sl gks Sk el g5 ol
ol (g Sl Vg ks Aol Lo e sl
3 8l K8 ol e a8 sl 0L @L:J NI
el deys 44 Jlasd C]a.d BERESEVEPYY
Jabass S0yl 5 Sl sy Gl
) AL S Gl S e Nl
Gladde 5 IS oyl (YY) O an 5 J S0l
Sl 3 1 cstys dhol YYY e syl



YRR (9) o lowsd (YY) s US> 5 092 (50900 5 gl Sy 4y ol

v\.}j) xR u?.\?:rﬁ Cmﬂ‘ (JJL\A}A 9 ‘f‘)Mm

L g, 9 dlge
S laess 53 Shagn pl taadllaes ) ge adlais
Jd g egds £ 5 &S flhoc e il
G 0o YV ol LUl Jsb S g2 33
G oo ¥Y' O LUilax Lo, 5 3,4 00° g0
Colen (1 K8 A3l Jled am s 00° ¥
G Y0 Jle sl a8 ail o JKa 000 4 o 0l
T8 s 28 ms s gaS LT
Fo ¥ s ¥l ol Loglos 5w 5 sl
OY WY wileis S5l o sme sl 0l (5,8 K
SIS Sl VA wlale sl g e ke
bsie el Verd Sl Byx 5 S ba e
ailae (,.:13\ g o Aoy WV s Casby
5 S Giless (S s Ll
V) ol 3 o St 65 el o1 S addS il

R Uk e

IHea 5 65,8 .OA) Lyl 1y m8ly IS8y e
P LG IS e e o (T
55 o3 Aol 100 Ol b oS ol (sla JKr
2 Gosle WWo b Yy) calshe (g ks olib
T T
il 2use Bl s a el S5 5 Sdpeds
Lol K8 o oS ol Ol @L:S sl Sl
5 Faeas b Wolags sladse 3l eslid
S s HR08 5BV /8N 0NY L e el
00 Oluabl o 3 (5ol3 gme oglis bl L
b b 5 (Bmae (A8l S8 b o s
5 b S8 s g bl s s doliasa
AOT) Sl 55 5 (S ols sme Dosles 23l
OLsys G35 pm awles Coeal 4 a8 L
(A e Sl e 5 S meal ¢l
S5 aw S8 e e sk ol e
b S LPinus brutia s, 7S S 55 g
Cupressus sempervirens :,.,; s Pinus pinea
alie 5 OkdS Okl fla e G K s
() GLJSE e bl S8 e

L

AL

o

Stu dy areds e

.Q|ﬁ|}awb&~|)éww>)y&h}ww}a—\ JS.’&

Figure 1. Location of study area in the Golestan province of Iran.
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Table 1. Descriptive Characteristics of Pinus brutia, Pinus pinea and Cupressus sempervirens.

Shre 5 Sl Al Sl ke (em) ks
Std. deviation Max Min Mean Diameter (cm)
bws 28
9.012 38 12 23.96 s
Pinus brutia
L -l
9.74 38 8 23.34 S
Pinus pinea
9.29 38 9 23 o0
Cupressus sempervirens
Dlre 31 Gl sl Jynes Jila= oSle (m) ¢l
Std. deviation Max Min Mean Height (m)
bws 28
93 16.8 11.25 13.94 s
Pinus brutia
L -l
1.25 13.85 9 11.70 SE
Pinus pinea
232 152 8 11.41 om0
Cupressus sempervirens
S 51 Gl Sl JERS Sole () phais o
Std. deviation Max Min Mean Basal area (m?)
bws 28
0.034 0.11 0.11 0.05 i
Pinus brutia
L -l
0.036 0.113 0.005 0.049 S
Pinus pinea
0.035 0.11 0.006 0.047 o

Cupressus sempervirens
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Table 2. Descriptive characteristics of form factors of Pinus brutia, Pinus pinea and Cupressus sempervirens.

it it it it o .
. . . —y s stale] os
S ys Jo of g 5 e S5 ol g5 Descriptive .
Hohnadl form Artificial form Natural form Real form characteristics Species
factor factor factor factor
. /'La
0.45 0.41 0.49 0.49 oS
Mean bos 2 5
I Pinus brutia
Lo 5 Gl ol
0.033 0.092 0.064 0.082 Jene S
Std. deviation
. /'La
0.45 0.41 0.47 0.51 oS
Mean JEEe CLS
T Pinus pinea
Lo 5 Gl ol
0.04 0.067 0.051 0.048 T S
Std. deviation
. /'La
0.48 0.48 0.53 0.55 oS
Mean L
=00
T Cupressus sempervirens
Lo 5 Gl ol
0.046 0.128 0.06 0.1007 Tea S

Std. deviation
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Table 3. Comparison form factors of Pinus brutia, Pinus pinea and Cupressus sempervirens.

Is me o olas - e
S t Statistics “5
Sig. Form factor Species
0.912 0.112 Natural .l — Real 23,
0.007* 2.93 Artificial _s yoas — Real a3l besr 8
Pinus brutia
0.051 2.16 Hohnadl Jsts s» — Real 314
0.054 2.024 Natural _~.b — Real _=3l5
0.0004* 4.14 Attificial _s sas — Real sl Bl s
Pinus pinea
0.0008* 3.83 Hohnadl Jsta s» — Real 315
0.305 1.052 Natural . — Real =3,
0.086 1.793 Artificial e yzs— Real _s3l5 md
Cupressus sempervirens
0.024* 247 Hohnadl Jsta s» — Real 315

o3 40 Olued! Clahﬂ BUSILpEY ¥

Dk 2 e el p (g 18) Jobiaga 5 amb (o8 gnan (35 JSE o 0 O i Ayl -2 J g
Table 4. Comparison changes form factors real, natural, artificial and hohnadl of Pinus brutia based on CV.

Blass JS& e (i SO b S B S e (em) s ks lib
Hohnadl form Artificial form Natural form Real form .
Diameter classes (cm)
factor factor factor factor

(VI0-AV/0) [k3S (g Jas ik

0.072 0.267 0.144 0.067 4
Low diameter classes (7.5-17.5)
0.078 0.166 0.090 0.108 (\W/eoTvIe) ok s 8 i
Middle diameter classes (17.5-27.5)
0.088 0.226 0.145 0.091 (TW/o=t¥/0) i Wy s s ik
High diameter classes (27.5-42.5)
0.45 0.55 0.35 0.45
1 1 1 1 1 1 1
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o
[=m=) T L= [=) 1= - @
% = o2 4 o s oo — ;
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Figure 2. Comparison form factors of diameter classes (Pinus brutia).

YA



oo g Jde s

oy il aS Sld ale b olib
S e L el s b S
5ok s S8 e sl Al
oS Sk k8 WL (g ks Slib s Jsbags
L1 S et e S5 s ka2l

(7 Y53 50 Jsdor) il Bl S5 o 8

3 b s (Bl IS8 s ol

il (k3 ik 5o (bl 218 655) Jalia s
S 3l ol (CV) ol s o Lerla bl
Clib s dobasa 5 b 5 W3l IS0 e
S8 il (oS Dl hBeS (g kS
Pl S8 L Sl S o e
s dslasa 5 o pae 5 3l SE o sl

Dk 2 g ld il (sl 2 18) dabagr 5 (rb (8 ean ((Aly SISO o o Ol ek alie -0 J g
Table 5. Comparison changes form factors real, natural, artificial and hohnadl of Pinus pinea based on CV.

Blase Ko e prmae S e b o LSS s

(em) g ks olab

Hohnadl form Artificial form Natural form Real form .
Diameter classes (cm)
factor factor factor factor
(V/0=\V/0) s 5 olab
0.080 0.217 0.052 0.107 ’b(’s Sl
Low diameter classes (7.5-17.5)
(\WV/0-YV/0) Jasilw 5 ol
0.122 0.117 0.188 0.121 il s
Middle diameter classes (17.5-27.5)
(YV/0-£Y/0) s YL 5 olid
0.068 0.185 0.079 0.049 ) ) I
High diameter classes (27.5-42.5)
0.40 050 0.50 0.40 0.50 0.60
L1 1 1 1 I N N |
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Figure 3. Comparison form factors of diameter classes (Pinus pinea).
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Table 6. Comparison changes form factors real, natural, artificial and hohnadl of Cupressus sempervirens
based on CV.

Dol pa IS0 8 Fran S e b SE e A S (em) (s ks ik
Hohnadl form Artificial form Natural form Real form .
Diameter classes (cm)
factor factor factor factor
(V/0=\V/0) s 5 olab
0.142 0.243 0.181 0.202 S sl
Low diameter classes (7.5-17.5)
(\WV/0-YV/0) Jasiilee 5 Olab
0.043 0.126 0.025 0.153 e g A
Middle diameter classes (17.5-27.5)
(YV/0-£Y/0) Jas YL 5 olab
0.094 0.230 0.095 0.042 2 s
High diameter classes (27.5-42.5)
0.50 0.85 0.45 0.55
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Figure 4. Comparison form factors of diameter classes (Cupressus sempervirens L. var horizentalis).
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Abstract

Background and Objectives: Knowledge of forest inventory and estimation the exact volume of
trees is one of the important features in planning for forest resources. The form factor is one of the
most important factors in determining the exact volume of trees. To estimate the actual volume of
trees, the form factor must be calculated. The aim of this study, determination of form factor for
three species (Pinus brutia, Pinus pinea and Cupressus sempervirens) in the Arabdagh reforests,
And comparison of the real form factor with the natural, artificial and hohnadl factors.

Materials and Methods: In this research four types of form factors including real, natural, artificial,
and hohnadl factors for three species (Pinus brutia, Pinus pinea and Cupressus sempervirens) were
evaluated in the Arabdagh reforests, Golestan province. For this purpose, 39 trees (13 trees for each
species) randomly selected in different diameter at breast height classes from 7.5 to 42.5 cm (2 trees of
each diameter class). In each tree, height, diameter at breast height (D.B.H) and diameter at 0.1, 0.3,
0.5, 0.7 and 0.9 of tree height were measured, then 2 meter length logs from every tree was cutted and
separated and their diameter were measured at two tops of 2 m length logs. In addition, the height and
diameter of the clog and the length of the tree was also measured. To calculate the exact volume of the
trunk from, the sum of 2 m long logs volumes and log were computed using the Smalian formula. Then
the form factors (real, natural, artificial and Hohnadl) were calculated for each 3 species.

Results: The results showed that true, natural, artificial, and Hohnadl form factor value were 0.49,
0.49, 0.41 and 0.45 (Pinus brutia) respectively. In addition, there was significant statistical difference
between artificial with true form factor (¢=0.05), but There were no significant difference between
natural and hohnadl form factor with true form factor. The form factors (Pinus pinea) using real,
natural, artificial and hohnadl formulas was obtained 0.51, 0.47, 0.41 and 0.45 respectively. There was
a significant difference between the real form factor with artificial and hohnadl form factors. However,
there was no significant difference between natural form factor with real form factor. The form factors
of Cupressus sempervirens using real, natural, artificial and Hohnadl formulas were obtained 0.55,
0.53, 0.48 and 0.48 respectively. There was a significant difference between the hohnadl and real form
factor. However, there was no significant difference between the real, natural and artificial form factors.

Conclusion: According to the results of this research, we can conclude that the natural form factor
can be used as an appropriate form factor for Pinus brutia, Pinus pinea and Cupressus sempervirens,
and hohnadl form factor for Pinus brutia and artificial form factor for Cupressus sempervirens can
ability replace the real form factor.
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