10.22034/ijf.2025.497977.2030 :(DOI) Jlumms awlits  olnl LK ozl ool UK Alore

ﬂ @® ccBY4.0 VE 0 ke o) 8,leds qppoze Jlo

W-HY o

ol .,jfdf:f et ‘SM’)"' 4”.&0

0v934 8 WSy g Jlo, o yluw! 43 (Populus alba L.) 039:5 yguuo &5 JSwi g pud Syt

&y s
¥ A dgomo g ¥ glaesl anbld ) ylgsl Lo,

Ol I8 «65)5laS sy 5 Sbiee] elindizg Glojle ¢)9iS wilye 5 o JKiz Slindod dushe byl HLuiils’
Ol Ol A5 «85,5LaS sy 5 Shjgel elinion lojle 9iS &1y g b JSio lidod Ao o iogh bl
Wligiss lejle o lise 5 Jlws loz linl (samb @ilie 5 55,5LeS (390l 5 Sliniod 33 je o oamb @lie Glidios 25y (idsh (o0

Oll 0,5 5 «65,9LiS g g gl

OFYNVYIYE iy g5 N Fo P/ VY sl s 5 ,b)

RN

Sryalip jehateas mlio cpl Jlasly Cu o g 0520 Courdg Clil )5 (s0b ) Cooal ba g, 5 oo somm> (539290 3y, 1doudio
G0 o s Sladatine (o Fretes 3l (e A5 S8 G po 3yl e Sl dangs sl (S e S xS el S99 S5
9 Jl_?LA)LP ul.._wl 3o (Populus alba L) o.>5_¢5 RY—o L; 6l)_> s 6:.9‘5 Jiw w)@ U""” u&jlp U"‘ RV QL})Q
sl (gan g (b Sl SE oo b o daslie 5 (5 LSy

gsll—‘*’l‘-“‘ SolBu 9 Jlow )i QL‘;.M:I 39 6,5 gieo boes slaoogs ‘GSL.\.:A Sldos b ol ¢ i Q_;“ 6‘)—'." 6‘}:’ :Lﬁu'f:s) 9 J‘,.o
ol —slails o )lo paiged yig a0 Co 0 dlol PV ghemme 10 0965 g A5 L ()15 gt alie 8355 Vo j0 L 50D
B el )l g anew ol Shad caigas Lz o Ol 1 G asals Bl s yo (6 k8 Slads yululy (Stratified random sampling)
ows okl b e yo glas )l ails 5 glasl +/) jo jla8 g (65090 Slakad Jore digad &5 )0 2 45 u_.Jm g o pSoslail Ll
59 g S ol co e ahad sy g by O jgods olBws el oolatul b glas ) QT s e 5 e DB10 Jow IOY (545
Elosl dwlons o ael Cwods Odlesl bl shoolaiwl b (550 ¥V (sldaiy pox> g0 5l o j0 j0 &5 8l S poe wdny Al o
(Sgan 5 (2b) 500 S8 o pd 99 Lo (oaBly UKD oo (I3 e Dol 3929 (o (Sl 090 o3liiul s IS8 o 8
A eolail ax t yge;l )

Y g SV IEE o san sliwl ol 0 0058 psio A egian g o ((28ly Sl S (o s a5 ol lis bl ilaasdl
b 5 (Egian G ISE oo o o0 A1 Glebl mhaw j0 (g lo ire glas aS ol las thx tygesl s aizees Lol
il Hlubl s k8 Olab des )0 0ol sy o, pgio abdulne (SaniSad oo elwl o)l 092y 2Blg b
Pt o (3Rl aSlgi el (egian 5 b USS oo 45 0 S (S e (g oe Gisi (nl slaadly I ig S A
o= et 5 00l (lyy 2555l ol DleMbl Wlgi oo ipgh oyl sloadl anil liwl b )0 035.5 pgio d3gS (gl 28lg
b e plio dang g 0oz Col)j dnngs A )3 (L pde o RS el 9 Syl p oo wl pa (B9y3 JB g Lo &8s
3k o) g Sl ez bl 5o

(6 kd alilb ‘L;m“ VARV L JVEW- ST C g).cb}:s%lf@lbéj‘g

fatemeh_ahmadloo@yahoo.com : J.! COVAFYYYEOR : oled 3,Les Jgtanns 8oiangs”



VA YA LAY dmio VF0 s o) 5)leds qaaaze Jlo ool SIS ezl ol JKim alors

L2 51as Jl> o (Eastaugh, 2014) o, 4wl
> 9= ooliiwl 15" eldi )| g s pl p )L
J& ;o (Socha & Kulej, 2007) 54 co 3,9 3 st
S, (50 leaisT den (gl )5iS o ol
S oo oolaiul </ S gy 5l gl | g Hhad
e Job etaile JSb pols (s 6l—
a8 Ol e Ll jo a5 09l e oolainl gladasin
ooz L S5 4y S 4 alizes slaglis )l po
kb S gt laaasiite ol alar Sl 33 e
Namiranian,) Cewl SauiSad co o 9 S0 o
e (eil) Sy e ISl oo 512006
i ( JSB po (0 5350 (Joliargs g (egian
b 45 el o s 4 ol IS
g Sy i plp gtalio o b (sl o>
Bt b el e Cemsay e 0 IS el
Gl &350 &5 3G 5 adad siels s po &5l
09— Oy STl sl aiso 5 pole; 6,5 S
| as S8 oo 0P s ook 9 o0 el
S9-bi s 29748y (loj 9 438 )3 8 3 drule
aged Glsrsan OlsSee |y (5 i S0 Sl o0
Dgzge (A wlie (o) p bl 0, (o2
b et 8)Ly0 (059 sla gl eST
ool a8 5 plol Gl ) o iz A5 S
IS o = eesS jslaied; Jahani et al. (2014)
Slipdos ol )5 uadgids pgio &S a8l
25, e g sl |, s ol 5l alol £o oz 5 5,
sladone 55 1 il 1 a5 b (sl e
Opiorad g S )0 gL o/ g /Y /D o [Y ]
T 8 e B 030 (550090 A 0 yus 90 o
oo alad 5 0 Aam y |, a5 o e 5l
S o i Ly s 35 525031
(sl S o bl dlis g ooy
Olae (e 45 A8 S S egian g Jolange
Ly sl YO 9 V0 (g ks wlids o o JS5 o o
9900 3929 (5)l3(tne Dgli ;S50 (5 ke ik

doddo
S—egion 5 D5 sl Ll Sl L
@l LA ol 525 sl S 51 5510 0 e
Coz celyy il a8l ioll Suaba peie e
2 ks (shke s pgie 3y sladisS ) esliul L
Colo 50 (gote (B3 A5 39,00 ledids oz g
Ay S L Jitl i, 50 Sbpne §
5 o3z @line @l pl olge el 5 ol dawgs
s e sl 330 g yael ol Sl &elS
I 2B eils oz mlos glaails )5 4l
rye ladde ;0 G50 asi g ez (2929

099 9> aYlbw u_m‘é).a w).n.\_cs 6)4)4_0[.)).’

Y gmaxo yig,9 sl ¢ (Ahmadloo et al., 2023)

sl (65900 Ly 097 o> 051 97

Sl 2l QB2 )3 Coz (8958 50 @) Shey
L oo oo ojlal alawly ot a5 pgio oS
SNl g 1) e (LS50 goladl (6,080 )
sl baauly dlawlio e pbxl gl o28ly px>
T I R P e IY ) SR NN [ IS PN oW
S by 55,0 5] 055 A
LMl Sl Sine g by (A o
g a2 &l (LS 0w 0,5l 6l p g pboleiel
Ardelina et al.,, ) og-i 1,15 poio o) o
a3 5l ool by Jgaxe y3bay 5lis o e 2015
Cewddy S8 o po 9 S el )] il glis )l o
(Adekunle, 2013) &1 o

iy el 02 05510 (6l sotee 252 4 S5
Jelse (9 0 alide sloogd Jodoan (b0
aloglane JSb a5l e g 4395 (S5 9 (ool
Iy sy SIS s IS (Colgan et al., 2014)
s T 4 by ysee o5 (Jlo o S o0 i
Burkhart & ) el glas)l (iol38l b as lad o s
ods duaslms JSL5 gy by 514 (Tomé, 2012

Aoy Y gllas sogase 1o Glgvco |y by o



el g4 6k g Jbre oz liwl jo (Populus alba L.) 054.5 o &5 S o pd CyunsS V4

S8 o s Gl @95 (Rl Mg oo gt
3,50 = slaieds Subedi et al. (2021) .a_il sdls
o e e g 5 a8 S o
Gbls 5l s )0 aigei YA Shorea robusta &5
S aiges b | Sl oyt L) oS 5 g
CONRY Y NPSCOSRYA P S S PR IR VAU S ESH IRCORER Y
&b 51 -3 1) ey a1 VL e VA 5 e VY
Lokl 5 alad il ey g W3S (g S oIl iy
Oy g 5l YL e P g e B VA
dolol 0 S b (g5 ¥ alols b g o (50503l
i 50 e |y it 0 Jsb Cizmen gl 2L
A8,S (Sl S 6lis)| 5 Jgte 15 (5,53l
sesin S5y g 45 ol i il s
Wl Y g /Y (i e Cavgs e g Sy b
Sy b sl 3llae JS8 0 p0 (ke &5 1o
Varjo et al. (2006) .ol Cewods +/F gy 9 g
Sooliul b o yo oo g elis )| 05050 (6l 1 (29,
S Wi (p fodes B3 p T4 (05 pslas
St 5 pgloal CpdeS wis S o Lol ol 4y iz
e asdliogy el eB s il
JSin 5 Loy 90 Sl 09 L by JSie
ol 5l eolawl L a5l Cp0 (gllos
ah By by s o Gl bl o saiiceal g b
5 Oy y90 S 5l eolaiwl L Coelho et al. (2021)
5 8 (IS0 S35 50 eal b oad Ak a3l
> 5 2yl psleai (g5, 51, b e Bl el
aS 20,5 olo Hldise 50,5 dvwlxe |y 30 &l
g ol ails oo CuhS Wl paal i @l @y
JB pgai jo JolS jsboar Wl oadis pSoslail ey
93 52 10 4> 3,9l 5 Dygo (ol o aS Al sasline
He et al. .cils aalgds glas 00g5 ol g o5 o515
WO Gz 38ly pox> (5 S o3l 5l,— (2016)
Larix gmelinii (Rupr.) ) uSo,Y b 50
Populus ) py—o Gl 3,01+ g (Kuzen.
g xSl e Jgo95 SO 5l (fomentosa Carricre

Dolds Lo JS& cu po Ay (ogan S5 oo pa
Lot ool cspo (bl IS oo b (5l e
) owadsids pgivo 4l (Bly JSB o po (uizmen
BN VRSP T ORI NS FCUDWRY TR/ TR /)
slo s, o, Lo Eslamdoust et al. (2015)
QL.\.>)¢ > ojjTﬁ LS‘]’ J&w o gl S VS
UL“_"‘"‘ 009_15 d sl e qu_;)L: 9 u,ud.::ﬁaJé PG
P o b o 0 48 w8 T asmal ol ywsbe
339 (1OV) Bly S oo L (4 10) eaian
S0 6, e WS (+/FAN) dly S
Sli )3 (egian g canb S oo uizmen
B8 Gl L Sl eis asgy - ai 5l g ka8 calizee
L Faal-Khah et al. (2017) .ossla las ggles
3 Jolbiaags g poa sl obez> slojby, dulic
Aol a v 10 (G peimo CblS and 8095 A
9J)L.> OOy yO yo \xY 9 \/axr‘,.la.uola NV clls
O Sl s BT as” wisls lid aeg,l olKiils
3)l5 3925 Laosgs ;5 (egran 5 (amb S5 oo
Aol L bogs 0 duasin g (pl jlade oy yiiog oS
Shrestha et al. .o sl e VXV/O cils
JISs o ,—2 g Tl:z.a —> sl Jgu—= (2018)
Shorea Dalbergia sissoo Roxb. ex DC (sladisS
Terminalia alata D.Dietr. g robusta C.F.Gaertn
atd el 5 o yte la by, lesliul L,
leaiss i g s aS olo ol LQ.J el s S
Mohammadi et .coul e +/FA L /0 3 Cxiie
Wy Aol Ve 6,.505lal g adad Lyal. (2021)
Paulownia ) Se—5 58 gl 4565 JSo o )0
Lapl e xS S ,o 1) (fortune (Seem.) Hemsl.
a>g L lidone 50,5 s /A Lol a8l
ot b ok S5 pd la e Sl 095 @
Ao (Dl o po (Ll (o9 o5 5 (28l JSB
5 65 Sk Slisks 5 e JS o oS 385



by g sl el Juad 9 9 Jusae slagbiat
MO s il slolSius! jo Los Lawgio .l
Ao Ve LSS ,meS oyl jo ol 5 il a0
5 ol GB)L lade 5 S ye ol s olF il
5 o9t Sl 8 sia o 100+ b YO cy
Ol ol )3 Gk Hlade @y g bl S5 a8
ol bwgie (L5 jsbas ol 32y Ll dilais
Jdoan cul e L VoV sga> Ll asldle
Ay aSlan azg L g bl Gog Slnss
Sl el dilie o glas )| 51 b lop &)l >
Statistical ) o s 825 Lul o Sslaie 5>
53¢ V+ 3—iow sl sl (Center of Iran, 2022
Populus ) 0595 pgin 865 L 5,5 poio alize
Ol b slaliw ol o lisee bLds 4o (alba L.
Ol 5 (liwws l5eld) JLS ((plr S ol 500)
=l 0 ) pyimo sase Gblie 5l 4 (ol>olgw)
py—o Sl 0 (6 S oslasil ol s il
Codge VS o il ol Bolay & g0
Slanie ) Joiaz )35 6,5 pyo slaosss Sl

Sl 00 dj‘)‘ La:o.553 u.:‘

N g VEY las slls cud ias a5 Wi S eolal
.05.3 M)o
Ol 5o 380 oo Awlne Coenl 4 az i L
Loz Sl Capde g Sryasln sk pgio
a5 oBly S gy et (S ] B ]
ot yo (Populus alba) 0595 peico &5 sl y
e Lo ol i lio 5 655 5 Jloe oz
DR (g i (Fiman g (reb sl S
L cal (@359 hass 5 abd g 5 bw &y5040)

IRPWIUUPS L Pl PRUWIR PR

ooy g olge

oMy Al
Ol V) sl o)kt g e lezr Gl
«S5595 oJo )l (gL (b ) oz 2 005 2eh)
Sga> gl b (3,08 5 pails ¢ cylol LS
aS counl plpl oy Al [0 mye eskS VTN
Lfa”va' g Jlos o, e YYTEY' GYYVT Q" o
3yl 8 Tace Jledlcias § 3,5 Jobo 017 YS!
e g ool Ll B @ az g5 b il (slsago]
99— 3 we—b e Gl Lo lasluoe

Soku g Sl oz liwl )0 a6, pore sloosss SKe Codee - JSCo



el g4 6k g Jbre oz liwl jo (Populus alba L.) 054.5 o &5 S o pd CyunsS Y\

Figure 1.The location of studied poplar plantations in the Chaharmahal and Bakhtiari province
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Table 1. The characteristics of studied poplar plantations in the Chaharmahal and Bakhtiari province
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Figure 5. The mean form factors of P. alba trees in different diameter classes
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Table 3. Statistical characteristics of various form factors of P. alba trees
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Table 4. Results of pair sample t-test in comparison of the real form factor with the natural and artificial form
factors based on the diameter classes of P. alba trees

locslis Lone il oddanylie Sl JSs oy o

lo sixe ts,Ll 15 & lagles 1 Xles
‘5); . MR Std. Deviation of ’ u& i Compared form
ig. t-Statistic df . Mean of differences
differences factors
0.000™ 7.8 10 0.012 20.03 s b o=y
frvs. fou
0.000™ 6.8 10 0.024 0.05 erean b s
frvs. fi3
0.000"" 9.1 10 0.029 0.08 Erman b ol
foavs. fi3
**, Significant difference at p<0.01 Aoy Vgl o jo o e gl **

99 dliwgay oals ahad oo CB 50 VY sais pSoslail sle el bl polas dglis s> S o903 = -0 Jyoo
Y 5 5 oK

Table 5. Results of pair sample t-test in comparison of the corresponding diameters of 13 felled poplar trees
measured by two devices: caliper and Leica
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Abstract

Introduction: Estimating the volume stock of poplar plantations plays an important role in understanding the
current status and sustainable management of these resources in order to planning production and improve
management decisions for the development of wood farming in the Chaharmahal and Bakhtiari province of Iran.
The stem form factor is one of the most important characteristics for determining the exact volume of trees. The
aim of this research is to determine the stem real form factor for white poplar (Populus alba L.) and compare it
with the natural and artificial form factors.

Material and Methods: To conduct this research, initially, the major poplar plantation stands were identified in
the province by field surveys. Then, in 10 different stands of poplar plantation with white poplar species, a total
of 67 trees were selected using stratified random sampling method based on diameter classes from 10 to 30 cm.
After selecting the sample trees, their diameter at breast height, 0.1 height and mid-height and total height, as
well as the location of 2-m sections from the stem collar upward, along the stem, were determined and measured
using a Leica D810 laser-based device, without tree felling. Then, the real volume of each tree stem was
obtained from the sum of the volume of 2- m logs using the Smalian’s formula to be used in calculating various
stem form factors. To check for a significant difference between the stem real form factor with the other two
form factors (natural and artificial), a paired t-test was used.

Results: The results indicated that the real, natural and artificial stem form factors of white poplar in this
province were 0.44, 0.47 and 0.39, respectively. Furthermore, the results of the paired t-test showed that there
was a significant difference at the 99% confidence level between the form factors of artificial and natural with
real. Also, based on the calculated slenderness coefficient, the studied poplar plantations were unstable in all
diameter classes.

Conclusion: According to the results of this study, it can be concluded that the natural and artificial form factors
cannot be used as a substitute for the real form factor for white poplar species in this province. The findings of
this research can provide valuable basic information for determining the exact standing and saleable volume of
each poplar tree, planning and management decisions in wood farming and related industries development in
Chaharmahal and Bakhtiari province.

Keywords: Diameter class, Form factor, Slenderness coefficient, Wood farming.

*Corresponding author Tel: +98 9184337459 Email: fatemeh ahmadloo@yahoo.com



