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1- International Poplar Commission (IPC)
5- Turanga Bage 6- Leuce
10- Carbon sequestration 11- Bioenergy

2- Malpighiales
7- Leucoides spach
12- Randomized Branch Sampling

3- Salicaceae
8- Abaso Ecken

4- Aigeiros Duby
9- Biomass
13- Sub sampling
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1- Biomass Expansion Factor

2- Allometric equations
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Figure 1. Location of study area on the map
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Table 1. Allometric equations used to estimate the biomass of different components of selected trees
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Figure 2. Some steps of cutting, weighing and sampling stump trees
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Table 2. Mean of quantitative characteristics of selected trees
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Figure3. Real above ground biomass allocation of studied trees and estimated biomass by allometric equations
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Figure 4. Changes in biomass of fallen poplar trees by increasing the diameter at breast height

dad gy jl ol (awyp 3550 (B )3 Sy (ABly 039555
siapls ol oen Sk (n 5SS VAY) S
ol gl 03365 Sl S bxe MBI b5
YIEY) Sopiegll cWoleo 5 edliiwl b olis )y adli pw
Wiy (Bly 03565 3xSle b awlie > (p,55kS

a3 gy a LA > Al slia] 0345 65 dmulie

S yogl] Y alro 9"}@‘5
M gme MR 359 pas 0D QLW 295 b osejl wlo
51 oalawl b ol L?)g o Jﬁ‘ﬁ 63455 u:.iL.a o
Osbe b duglie )3 (p)Soks VFF) Spiegll Yole


http://dx.doi.org/10.52547/ifej.9.17.133
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.14.8
https://ifej.sanru.ac.ir/article-1-345-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.24237140.1400.9.17.14.8 ]

[ DOI: 10.52547/if€f.9.17.133 ]

YA

ok b awslio ) (p,55hS VW/AY) S pagll ¥olao
abd by, ol ()90 B> 4T (Adly 035555
odel Cuwddy @l Coles 5o 3l o (p)5okS VF/FD) JolS
O S gre AU a8 ob L b1 Ske duwlds
S oeslasel b glsys JS ead 3yl 239555 (ke
ke b auglio 5 (p,56kS Yo/YA) K yiogll ¥olas
JolS glad (g 5l ol gy 3)90 LS5 S 039555

(5 JS5) 3135 3525 (p,5 5k YVIAY)

—
)
Q

(kg) d.:Lw).w 03¢5 (S)
&

JRGE

(kg) 4 0397 (53

NECHAI I U PR

YV a

(kg) J5 0595 (53

s

(kg) asLa 0dg¥ (6}

0395 oo (B0 (Jreiis9) 035555 39l Lo gy

YY) Jol5 s (hgy 5l Jols qwpp 3y90 L35
pas odmd L ls 3o adld 3j50 40 sl (p)SekS
o1 25l 03555 Sk m ogine B! g
3 (pySokS ¥/5+) K jrogll ©¥olao 5l edlizl b ki3 )
o D90 Sy LS (Bly 035765 (36S0lke b alie
e Al (p)S kS YIVA) JolS glad () I Juol>
b ime BB 359 pis oaimd uL“"“ =95t oseil b
Shoolaiwl b by 4l odd dyelp 05 s) (Sl

(kg) S 3 0595 (53

Jols s ool ks

Sy )T dolae

S zogll Volao dlwgy 005 355l 1 lime b (wyp 3y90 b yd it cla yist By 0393 65 pSile dulie —O IS5
Figure 5. Comparison of the real average biomass of trees different components with the estimated amount by
allometric equations

A odnlie Lisu oyl Blg 039365 9 o ytagll &Yolae
bulyd 4 e8> sl isu ool yudn (Stly el cnl >
(V) Sajy 5 loge dallan 5o 4 johailan sl olSis)
OB 03555 g0y 50 Syytegll EWolao B> )y
oS clw (pbgy (Pinus sylvestris)  yw ywsluw U8
5 45 039365 dygly > oYL By el SYolao
90y 50 SYolre oyl Lol wlaisly 463 opl ol (claasls
oY 8 &g ool slagipw 9 beadliyw odgis;

9l pols adllas 1 odel Comddy bt 4 d5g b

R g Bl Gl pd &S olS Sl ol is 03936
boogs (el o 43 le) S e g3 1y oS Sl
85 Lol Cal 0 plol (g 5Y B3 b o yiagll & ¥oleo
£ 9 AL Syt p b 45 olS | almplul 035555 3,9
5 S b Cunl sty BB e olS 5 byl 21,
dy90 3 g Cuwl od dyglp (668 B L (lnadli
bwgi 634355 3)5]).3 O obme M badls


http://dx.doi.org/10.52547/ifej.9.17.133
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.14.8
https://ifej.sanru.ac.ir/article-1-345-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.24237140.1400.9.17.14.8 ]

[ DOI: 10.52547/if€}.9.17.133]

wa

Slad pols dalllas gl b &S ol atily poio calise
)b
G logll ©¥3le oxinw L]

5 odd ealawl &)*09” OYolee W)Lu.cl s
Mo gl 5l eslatwl 5 o)) dwsle b pils adlles
Gl o0 aME (V) Jado ;3 (RMSE) e yo (S5bo
9 2900 s iz it ool Cusday @l 4 g L
9 g?).: ke olS 29> nE s 4 JO9J)A LS’J)‘
CA 0 a5 g adls dyg0 0 s e 5 Cowl badd L o
@ bgpe o)) g b Olie (npieS b SRalS
Cuolie B3 ouid L &S Cusl 3 )3 S 636555 3 )9l 2
0365 pgio B> 0355s; dyglp 0 Soyagll Yol

-w]

Voo uLuwbg)le/\V O)Loaf:/m.eé JLA u‘)J] dhz’ Lio.>/'. ijb..f.'fby

dipl cpl sdes Ol 1) o WS 55 i) &S sl
Ndg0d laie oK gy Lol o
(g S rogll S¥oleo a3l ulw ol dslllas zls
BBl pgio (53 035555 39l lp ) p3Y 2D
45 g 3L « Sy 009555 oolitwl 5y50 Yolro &S gouay
Slallae 4> blodges 3y5lyp Joud 4513 ca by ks
o fewlie glisa Sl Spyegl c¥olas i alie
e alS Clise (cladisS 039365 dy9lp ;D S¥olae
oy b (V) e g jalu,b dalllas dles I ol ouds
S st pgue 200 pgio 65 ke 03955
Yol ofg Sl S piegll ©¥olao &5 WLy )9S
03y Sy Jiuwo yite plgis a dtpw il jlab o] )5 o8

Syl SVoleo 5l o3kl b oylis )> Calisee (sl 425w 039555 359y ;3 RMSE o> 5 (oo oyl o) oiljae =¥ Joi>
Table 3. Evaluation of Bias, Bias ratio and RMSE for biomass estimation of different parts of trees by allometric

equations
(55 oo 5 > ) s o) (K9] =) 15 P
YA/AY RYVXY —-/Iv¥ Sy
¥Y/0A -YAYY —--/a5 ALy
YV/AY -YV/-a -/ 4L
YEIAY -4/aA -\/5- LW
\a/ys -0/a¥ -\V/¥o E9ox0

allas 3y90 GUsp> Slypedls g 43, p)5 ()9 slite
ey Yoo agg gly odlaiwl 5ys0 LB @ Cows
&9 bl (S ol 0% u‘l“ﬁg Lawsld ]oy)n
g Mg Joe o3 (odlll Lailpd 350 g culie
o8l Jele 29 aS 29 oS Sledadls ¢ yiag, Liul;l
gy 00D 3pslp i 4 Comd olS (WBly 035355
clS dlols 4 degi L(FOY) Ll o SO yegll &Yolae
2 iy dlol Verrr ol ddlles )50 ddlaie o L)
03565 wSloe mprass b &S D)l dgng ddlaie o LS
B @ ppn g <y alol Yoo gl aad anlee
op e ddhaie 6 pgio odg odgics; (S
adlles ol b &S dad 0 3y9lp JiSa 3 o5 YYA Joleo
ol cnl )3 (W) (2hals ot 5 (255 rbe Srd>
Sbplas et cpl (sl )gliwd cgaecme j3 )b cillas
035555 Dyalp > Jod BB cds S jmegll Vol oS
239565 oS slp ) gl Gl g 2> pgio &8
g e Oldas g 0l 1,8 oolatwl dyg0 pgio (ladiss

05 Sl glad ey ja

oo 29 B 03555 2yl sl gy gl

otz IS edgisj 0yl Sl o)l g las onimd L
Alblis Cyawds e glaplil & Cuns wyyp 3)90
2565 sln b g (V) ohen o Giieglnl ol
s o8 waly Sl bl sy Gz (sla yisoy
i sie Oleds olS Calise sl jisy 035555 )5l p
03555 23900 o orta) 5 sl 9 0390 €853 S w3555
B b il s iy e 4 Cuns S
350 035 S5 035s) 5eke pob adlas 3
Cawddy pySolS Yo /YA S piagll C¥oleo dlusgdy gy
5 odel Cowddy JS 03gsj mobe b )] dulie b a5
SYolee & oubon 3 (PSS VW/A) JalS” glad (o)
b1y 0098 pguo b3, 0dgi s odliiml 3y50 S k00l
b lio Slallae )3 a5 Canl 03,8 3590y o )3 A s
ol adlie ol 5 eon ool Jpsb B s 5
s isy plad 035355 dy90 50 SO yogll Yoleo a5 0l
oS S el (Underestimate) 3,9l o8 ¢ pgio o5 )
oSS (sl osd odliwl S pragll Vsl (390 340y
@ ol ) adlas 3)50 &5 il (slagisn 0356

&l

1. Abbasi, L., Z. Shakeri, N. Shabanian and G. Moreno. 2017. Branch and leaf biomass of Lebanon oak
(Quercus libani Oliv.) and gall oak (Q. infectoria Oliv.) trees in different years after pollarding.
Iranian Journal of Forest and Poplar Research, 25(1): 46-35 (In Persian).

2. Bakhtiarvand Bakhtiari, S. and H. Sohrabi. 2012. Allometric equations for estimating above and
below-ground carbon storage of four broadleaved and coniferous trees. Iranian Journal of Forest and

Poplar Research, 20(3): 481-49 (In Persian).

3. Berhongaray, G., M.S. Verlinden, L.S. Broeckx and R. Ceulemans. 2015. Changes in belowground
biomass after coppice in two populus genotypes. Forest Ecology and Management, 337: 1-10.


http://dx.doi.org/10.52547/ifej.9.17.133
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.14.8
https://ifej.sanru.ac.ir/article-1-345-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.24237140.1400.9.17.14.8 ]

[ DOI: 10.52547/if€}.9.17.133]

VY. 0395 oo (B0 (Jreiis9) 035555 39l Lo gy

4. Blujdea, V.N.B., R. Pilli, I. Dutca and A.L. Liviu. 2012. Allometric biomass equations for young
broadleaved trees in plantations in Romania. Forest Ecology and Management, 264(1): 172-184.

5. Calagari, M., R. Ghasemi, F. Asadi and R. Baghery. 2018. Promotion of wood production of some
poplar clones using sprouts management in Karaj. Iranian Journal of Forest, 10(1): 79-88 (In Persian).

6. Cerruto Ribeiro, S., L. Fehrmann, C. Pedro Boechat Soares, L. Antbnio Gongalves Jacovine, C.
Kleinn and R. de Oliveira Gaspar. 2011. Above-and belowground biomass in a Brazilian Cerrado.
Forest Ecology and Management, 262: 491-499.

7. Chaturvedi, R and A. Raghubanshi. 2013. Aboveground biomass estimation of small diameter woody
species of tropical dry forest. New Forests, 44: 509-519.

8. Fang, S., J. Xue and L. Tang. 2007. Biomass production and carbon sequestration potential in poplar
plantations with different management patterns. Journal of Environmental Management, 85(3): 672-
679.

9. Fortier, J., D. Gagnon, B. Truax and F. Lambert. 2010. Biomass and volume yield after 6 years in
multiclonal hybrid poplar riparian buffer strips. Biomass and Bioenergy, 34: 1028-1040.

10. Gholami, Gh., A. Modirrahmati, R. Ghasemi and S.Z. Mirkazemi. 2014. Adaptation and wood
production of different closed-crown poplar clones in Gorgan. Iranian Journal of Forest and Poplar
Research, 22(3): 473-484 (In Persian).

11. Heidari Safari Kouchi, A and T. Rostami shahraji. 2019. Poplar plantation and its role in carbon
sequestration, Sepid Rood Press, Rasht, Iran, 180 pp (In Persian).

12. Heidari Safari Kouchi, A., T. Rostami Shahraji and Y. Iranmanesh. 2015. Comparison of allometric
equations to estimate the above-ground biomass of species (Case study; poplar plantations in
Chaharmahal and Bakhtiari province, Iran. Caspian Journal of Environmental Sciences, 13(3): 237-
246 (In Persian).

13. Iranmanesh, Y., H. Sohrabi, KH. Sagheb-Talebi, S.M. Hosseini and A. Heidari Safari Kouchi. 2019.
Biomass, Biomass Expansion Factor (BEF) and Carbon Stock for Brant's Oak (Quercus brantii
Lindl.) Forests in West-Iran. Annals of Silvicultural Research, 43(1): 15-22.

14. Mateus, M.M., M. Vale, A. Rodrigues, J.C. Bordado, R.G. Dos Santos. 2017. Is biomass liquefaction
an option for the viability of poplar short rotation coppices? A preliminary experimental approach.
Energy, 124: 40-45.

15. Oliveira, N., R. Rodriguez-Soalleiro, C. Pérez-Cruzado, |. Cafiellas, H. Sixto and R. Ceulemans. 2018.
Above- and below-ground carbon accumulation and biomass allocation in poplar short rotation.
plantations under Mediterranean conditions. Forest Ecology and Management, 428: 57-65.

16. Parsapour, M.K., H. Sohrabi, A. Soltani and Y. Iranmanesh. 2013. Allometric equations for estimating
biomass for four poplar species at Charmahal and Bakhtiari province. Iranian Journal of Forest and
Poplar Research, 21(3): 528-517 (In Persian).

17.Sabeti, H. 2003. Forests, Trees and Shrubs of Iran. Yazd University Press, Yazd, Iran, 806 pp (In
Persian).

18. Stochlova, P., K. Novotn, M. Costa and A. Rodrigues. 2019. Biomass production of poplar short
rotation coppice over five and six rotations and its aptitude as a fuel. Biomass and Bioenergy, 122:
183-192.

19. Socha, J. and P. Wezyk. 2007. Allometric equations for estimating the foliage biomass of Scots pine.
European Journal of Forest Research, 126: 263-270.

20.Taheri Abkenar, K., A. Heidari Safari Kouchi, S. Dehghanzad, S. Mostahsanpour and F.
Moradianfard. 2018. Estimation of carbon emissions from loblolly pine (Pinus taeda L.) forest
plantations using Allometric equations. Forest and Range Protection Researches, 16(1): 88-101 (In
Persian).

21.Talebi, M., A. Modir Rahmati, H. Jahanbazi Gojani and F. Haghighian. 2008. Final trial on
adaptability of different poplar clones to introduce suitable ones for executive section. Final report of
Research. Agricultural and Natural Resource Research Center of Chahar Mahal and Bakhtiari
province, 43 pp (In Persian).

22.Veiskarami, Z., B. Pilehvar and A. Haghizadeh. 2018. Effects of Anthropogenic Disturbance on
Diversity, Biomass and Storage of N and P Nutrients by Herbaceous Vegetation of Gall Oak Stands
(Case Study: Shine Qellaii Forests, Lorestan Province). Ecology of Iranian Forest, 6(12):18-29 (In
Persian).

23.Zamani, M., M. Nikooy, H. Pourbabaei, R. Naghdi and L. Moradipour. 2017. Effect of Road Age on
Identification of Ecological Species Groups and Environmental Factors Affecting them in Western
Forests of Guilan Province. Ecology of Iranian Forest, 5(10): 22-31(In Persian).


https://www.sciencedirect.com/science/article/pii/S0961953419300121
https://www.sciencedirect.com/science/article/pii/S0961953419300121
https://www.sciencedirect.com/science/journal/09619534
http://dx.doi.org/10.52547/ifej.9.17.133
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.14.8
https://ifej.sanru.ac.ir/article-1-345-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.24237140.1400.9.17.14.8 ]

[ DOI: 10.52547/if€}.9.17.133]

Ecology of Iranian Forests, Vol. 9. No. 17, Spring and Summer 2021 ...........cccoiiiiiiiiiii e 141

Investigation the Accuracy of Estimating the Biomass of Poplar (Populus alba L.)
Trees using Allometric Equations

Abozar Heidari Safari Kouchi', Teimour Rostami Shahraji’, Reza Ebrahimi Atani® and
Yaghob Iranmanesh*

1- Graduated Ph.D. of Silviculture and Forest Ecology, Faculty of Natural Resources, University of Guilan,
Sowmeeh Sara, Iran (Corresponding author: heidariabouzar@gmail.com)
2- Professor, Faculty of Natural Resources, University of Guilan, Sowmeeh Sara, Iran
3- Associate Professor, Faculty of Engineering, University of Guilan, Rasht, Iran.
4- Assistant Professor, Research Division of Natural Resources, Chaharmahal and Bakhtiari Agricultural and Natural
Resources Research and Education Center, AREEO, Shahrekord, Iran
Received: September 18, 2019 Accepted: December 7, 2019

Abstract

Computation of tree biomass, leads to a clear understanding of production potential of natural
and artificial forest habitats. Measuring the biomass of trees is possible by direct-cutting and
estimation methods. The present study was performed to evaluate the accuracy of allometric
equations in estimation of poplar (Populus alba L.) biomass in Koran village of Chaharmahal
and Bakhtiari province. For this purpose, 30 number of trees in the study area were randomly
selected and their quantitative characteristics including diameter and height of trees were
measured and recorded. Then, the biomass of selected trees was calculated by using allometric
power equations and applying a diameter at breast height. Then, all selected trees were cut
down, sectioned, weighted and sampled and by deducting the percentage of moisture calculated
for the samples and extending it to the whole of each section, the biomass of the different
organs of the trees was calculated and the results of the cutting method were compared with the
estimated biomass of the allometric equations. The results of paired samples t-test showed that
the highest biomass of the trees belonged to trunk, branch, twigs and leaf, respectively. Also,
results of comparing the two methods showed that there were no significant differences between
two methods in calculating the trunk biomass (P 0.387), shoots (P 0.093) and leaves (P 0.082).
But for branch biomass, there was a significant difference between the two methods (P: 0.007).
The results of this study showed that allometric equations have high accuracy (90%) in
estimating the biomass of poplar trees and can be used in related studies instead of destructive
and costly cutting off method.
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