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Forests are the most recognized factor for maintaining the stability of natural
ecosystems. They play a key role in the sustainable development of the agricultural
sector, representing a significant national asset. Global warming, the increase of
mono- and carbon dioxide pollutants, and destructive floods, which are considered the
most common environmental abnormalities, are caused by deforestation and the
continuous reduction of forest areas. The need for wood is considered the main factor
in the destruction of forests. The immense demand for wood as a raw material requires
a new approach to transform the perspective on forest areas for wood production. A
part of this immense need can be compensated by cultivating fast-growing poplar trees
as part of wood farming. Allocating low-yield forest lands within forest ecosystems
adjacent to non-forest areas for wood cultivation can supply a portion of the wood raw
material needs for industries and enhance self-sufficiency in wood product
manufacturing. This approach reduces forest degradation for the purpose of wood
harvesting and guarantees their life, survival, and sustainability. In the present study,
different clones of two species—Populus deltoides (P. d. 69.55, P. d. 77.51) and
Euro-American poplars (P. e. 45.51, P. simonii, P. e. Triplo, P. e. [-214)—as well as
maple species (Acer velutinum) as a control at the Safarabad Poplar Research Station,
with a planting distance of 4x4 meters, in three replications, and planted within a
randomized complete block design statistical framework. These plantings were
surveyed and measured from 1993 to 2006 in order to evaluate their wood production
potential. The results showed that the compared clones were classified into four
groups. The clone P.e.45/51 ranked in the first group, and the species P. trichocarpa
ranked in the second group in terms of production potential. The maple species
(control) was placed in the last group. Therefore, based on the obtained results,
promoting the cultivation expansion of these poplar varieties in the northern regions
of the country can be supported with stronger justification.

™ Corresponding author E-mail address: abdy mo@gmail.com



YI-YF A (OA) AFF s ) o (59U g g /0 5louu 9 385 (Gowao \id

FRRV-P)

&elsz ol anwgi 5 () Sl 0y Gl o pulal Jule g Gy b ASuls jolie G St I LSS
JKz saxie o SIS Gl ;0 (Ve (e g o)) lan AYOF ( LiS5u) aiies (6),5liS ise 0 ohgd Sludl
bS5 i 50 Fhe 5wyl S gams | (S wosr sl K0T 2905 4 ooz sl Gk Sl ehusa o oladdl i
4..3[) u,u).».mf 0‘9.A )JL...: Ay g 0l )l.c—| Y e )‘ ).m_v el 9 J.Jﬁ.' C.u)la scﬁlj o (Y’ -0 ‘\U’J)") Sl \)w ‘59?4.7

a5 Gla5gS e sl 0g ol pad (6 o L2blS b 3l slaams b ol o Ll v o > YL Cuonl 0429
0 850 LS e FeXYLe b oplp Vel e Jlo jo 9,8 o)lhe /0 090> 134 Lo 1o ol sla K> colus
Slalls sla 8 Lal oassY1 )8l yem (glos yiuS L;la.ww) slasly o K> CJG"“’ oS (YN - ‘Y53lé) Sl
sboai jlad L as (Yo10) WA Jlo ;o ()b (oonl8l Sl sy uilyasS ol ails o 0 1) ey ol o5 Quaid
55 b alef U5 5 bR 31 cblis Sogd sols slir G et ok T €one) oo
(\"\'& go\)m ij‘*’j) YY) ‘VLS““"@""@&S‘)

N VF (o) Kem 58 ,LesS VeV v ¢ oled) Yarzaiss 3 3el5 yed labs aos 5l caliee ulio o gz slolas ol
Sz |y oy el e 23Sl oo Sas) 4 sprasblie 2815 Lulb o (T o8 (o f5ad 57 ] 3
9o Lis Vb iSS il 6lls 5 S LeS slaeddl b 55k ol Sl po (glaisS lgieds mgio (b cpl o Cl 00,8
09> YooV Lo 5o paio oS Slea mhaw (Vo oA o)) g4 Slhs oV e oA (S 9 7 L) oS o ] gz el jo
solio (e gl goole ¢ylsl,8 (6 Y oluwgiXd lge yogs ls Jdods pgio gz (VoY MSgr,0) s 5l LS ysulio YA/
(Yoo M pens S
5 LaisS g9 090 el ooz cely sk 5l 58S L 5l (e E (ite a5 aS e Sl (TIY Maien 9)
Zeelyy ol GhyiS sl srmnlie oo b 0nds S 65l b S glap 8l b gl e o Gblie 5| o slaolSiy,
ot S Wlgi so sogr SBAS L paio S oS 5 aS wilosls lid ae cpl 4o 0uls plol sla ipghy el 00,5 pl )8
(O ¢ Taig AYAY (e 5 I ¥+ o8 IS 5 olio) aise g |y oKins 5 (6lul g w9 adg (S

(Voo Vo en g m‘sz_wsl v..of

! Perlin
2FAO

3 IPCC

4 Rosen

5 Kumar

¢ Francis

7 Ball

8 Verani
 Derbowka
10 Wang

11 Balatinecz and Kretschman
12 Farahmand
13 Sayyad

14 Piotto

15 Oseni



Yy e gl G g prgiue Cilie SIS Loz wgi (lg (2L )

OBl (VY (e 5 (Swgilas) alide oS yo0 g @lls 5 bpsio goie (Sey slaShs copdlea
A5 a5l i Glapls (V1) (ol Kem g V52 ,S) ol 03,5 0l 8 1) 55UsS Ll g oy L T (6,550
32 Py o8 Slgoe e SlaplS Sl g wiS (oo Jes Sglite (codlll Sla 25 pln 50 Ceglie 5 ooz 033k )
AVoVY ) ail (ol laJSoz  jlad palS g (S wlie jlal o e

el als o ol i Gl 5 psie alise GlaplS oz adsi Glg oy p Baa b Gaiss ol
Stamg yoame Wlgicn Sl 5 5y SlaplS CEls 8 el Cyz mlie eyl dse el g (rei slaJSix
ik lgen 1) )9aS (anbrlio 6)lnl g (S g9 Lad> (soladl

b g, g 8lgo

P.e. 45.51, P.simonii, P. e. Triplo, ) ;S5 sl 9l g (P. d. 69.55, P. d. 77.51) LwaSgds 4545 g0 5| calises slao S
iyl anls b o ati Lo peio Gladss ol o sals olscas (Acer velutinum) ey &55 4 (P. e. I- 214
‘u)Lf ULI-N‘ 5o M‘JM x_)Ln.:.o:u Olima.l‘ ..\MB; )|J5 P9 OB O550 \YAD LS” \YYY Jl.w )‘ LQ)] Y ~.\.J5.: U‘}’
Ui SN ol il az 0V Al sles (oSl L es )55 o yo o8l slhlo (b jo a5l e Ve 050 glas )l o
dcer) oy g oot ob SbplS 3l pgio Aoy ol igie e SO ©ozr Wy Olg cesn e
Lol lacSsly o ,lel zob B o g 1S5 dus 4 ey BxF ilS alols jo g S oy salis lsicas (velutinum
o s o S el ) g atens il yld o0 sla ol (6 S0l OTAA L2 ISan 5  llo) Wi 4l dolas
] (o o Jn b 5 eslis L ol 5 ol r 0 ool Sl 5t 55 (o s o 5 i id I3
B Jdody Jae 3 ol ol plol SPSS 158ls 5 5l oolaiwl b iz )0 poxm g glas)l pad slaools 1 Silo duslin ¢ ploxl

sl s il e Slalllas o sl 55,15 o YL

o3 sleasl

oo QLS8 (oo g (oLl (g k8wl

(Acer velutinum) ., & G pgino aliee Gl IS (px> g gl )| had) guls ) sl Jule oKl dglin g () ol
Al Shles (65 ogr Abyus cdeds by pgio aS ols Lis

_n A
\ / \ e

/%l/*/x;/ % p.dyvior
.o */ y.*

(ragila) had 5l gy pole

—x*— p.d.sa/o

Zz~ —8—pel-vy

—+— p.richo

\Al Y¥OVE VO VP W VA VR A AN AY AYAY AL

bl s dl

(Acer velutinum) cdy & Cawnd prgouo iliceo IS Jad 55l pug) Sl s lio (V) JC&

! Pellegrino



YA-YF A (VA) AP+ F (s 3 baumo (559L8 9 g 53/ 04 Hloas 9 1195 Gowgo

N
(9}
]

B (opilo) bz yo s H (i) bz o glis,| B (Lo jo iS50 Sl o) (L0 on

(B2 )3 px 5 )] Shad) g sledele

Acer P.e.4551 P.d.77.51 P.d.69.55 P.e.214
131 355" 5 pgie sl
(Acer velutinum) cdy & Cauns pgouo Glido WS cozxo g ol )l (a8 wly ds Lo (V) JSC

—&— Acer

—EB—peromn
p-simonii
/’ pdyvey

// —*— p.d.ra/es

Gole) gl ol s

—8—pely¥

—+— p.richo

C)b Sl J

(Acer velutinum) cdy & Cowmd yrgiwo Slizko s IS elai )l 5yl g gy aSileo duus lio (V) ST

P —— Acer
P

5 —B— pe.fo/
: / / p.simonii

p.dyviay

" e —*— pdsae
" /‘% —8—pex\f

—+— pricho

.
2\

Ju

(Acer velutinum) cdy & Couni pgouo lieo LGS oz 9y Sl dun Lo (F) JSi



¥4 e gl G g prgiue Cilie SIS Loz wgi (lg (2L )

S S Az g Sy

oo ,S5y ¥l oo Jrowi ool plsy 58 5l Sslr el (armb GlaptasST )l o S b 5B
(P8) 03l oo ST 1, il axwgs 5 Lai &j550 ey (2 5l 6pSslz 5 (Ve (e 5 ' ) S S5 s
S9y9 Lol Fpdbolinl (F)5p8 )ls J13 (IR 10,95 S sl jiS s, 50 &S Glnl 58S 50 e Rl (VVY
5 V) wb Iz f sleas e 3 0oz Wy Gl pSedn Jed OS50 pgie oud ol () sl ls
el ASim s 0 51 45 g, 0 ylae asie jsbar &S ol B OTAY (] Kan o oles) (gdomme 11 FA) ), S
St g ol alS ) b izl clblay jLid gogax b5 S0, (ul b pazie g Sshane pgie sx Slads 4wl o
Bl ooz adss s 1ng ols b 1) laplis] nlu g 55a8 Jlod slagbinl woz mlio jlisyge adgl slge wdgs aclie
Soley b glosily cul (V¥ JS8) 0 051 (IS slaaisS adgs Glgs yidion plp A B Y 5l 0oz 6150 50 pgto ol juis
Bilas Buaa b e K> 5l e culilo ool b el o381 LB (6 5 0lgl,8 Jlade 4y bay | cbls 5 <l jo ely5a0 Jsol
sl o 5z adg 4 wli | iz (b BT Dy 5 e 4l 50,5 iz ooz 0 o5 plsiea Ll aro
ol sz als Bam b ol 5o o USin o5 ol Lol (g2 0005 iz 0355 ailinslio a8 (Vo)) Thile) oS
AOTAY (ol g (Jom) pe) 09000

(Voo A phlen 5 Slhg) Conl pGUHISH Cozr mbio )0 oSl Gozr el ) ad & pgro golaidl 285 o, (0l
3 sla il 5 G 5 51, il am e G5 ] oz el (sl a5l tyie iz i s il
50 5lon S a4y yzed Loyl |y adgl olge 095 Loyl 1 yo Cdge ldasi gz aulio Olouls IS 155 .0 10 oo 5L adgl olge 09.eS 5l
Sloye 05 g aBlico 50 b K> (sl Lol a4 B i slaaibeles )0 ofgas S sbbds o ooy S Jolae (LS
5 ol Goame) w5 2 el | xmebgolio sladis, dlamtlE,l gl JELEl s Wil e 45 800 292
S o gyloeiinl Ogods e el o 0 Codlid g g s 0 bidas | eal ol Lol 5l e (VYA (S
ol il olatdl (6 5logm 1, 0,0 oS sloJSiz 5 03905 lpe | gz ulio auls] olye 39aS b o0l )5 oliaddle
Ol conl b waled bal ]y adly o 58 sla oz g oapidn ssuge ) OS50 JLitdl anlissl Conss il oo S0,
dlgtiy 635 pgie b oz el wiias lapludl slaial Sl g jlak (65)0laS sy b JSoo o5 (5 jshailen il
Bed spgue JSx oliy 5 Ol

sgio drwgi g bl SaS (el Wilgh (5085 (lemy o Lulpl b S le 5 0 Jlag e (S50 5 SIS (Byne
Saw 10 50 HLSs a1 51 6505 0 40 LHOYAA () e ¢ 2dlo) sl S5 50 delye ialidl g Jheil sl yo das )8
ol VP« Bolo g selae ooy VE-Y 50 g ool 3) o5l pripena] lags lons 5 ST s o | 8150 il s
x5S 5 23 gy (LS50 dyaz slapdy (B wuld analz Sl j5e sz 3T s jslhiear s e arog
il 928 3l sl Cgz el Slacaglyl | dtage (Yo F 7 (iSlsn 5 ooy ¥ Ve (llSo o JS) asieal cats

&lw

169,50 axdllas) SIS e anilbe o K> olS ide (Ve r) Jole o Ll taesme (o250 Jlans togeme o) o

"Lee

2 Chandra

3 Gol

4 Petit and Montagnini



YA-YF Ao (VA) AP+ F (s 3 baumo (559U 9 953/ 03 5lous 9 1195 Gomgo Y.

ST 2 SIS £ b (o) T Allie s (255 (Sgmgn el e uelS ¢ pralbosmn (995 10 i s5Y
A¥=8D (D sl picr 5 SKim licin S il il s ol 13 S 08 0,053 5 oS

5 A IR Glalie (o) OTAY) my (( S8l tplae i 1oST 1 mime S ((gomnm 1 Jaadle s ( P
AY—A DA Sl 5 gsy o5z kS 5 (o5 S5 555l g ]

i giS wle g Lo o Slidon devfo pgio (ooge 420 (V0T mealpl ap ((Bolo sl ple ol o)
£

61) Jlf 44‘5).1 u)l.m_’> Gb))‘ (\Y“\D() 4.1.\‘“\.;& [SVOw]) g).'BS S g9 ‘in‘w soé‘)’ uLo‘ solo).e,o 50‘5:.> wdﬁ ¢ ) guaio ‘aks‘XJLa

Nycteola asiatica Krul. sy 5 5,4 &y sParanthrene tabaniformis Rott. (Lep.: Sessiidae) ,pso
<_()_‘;.Zx: 4yl u)Lf QRJ 6[.:;6)[5)95.;@ 9 LD:QLL..MJLQJ 3O Pee calise 6LQQJS 9 meﬁ; 65)(Lep.: Noctuidae)
NYY-YSY «(P) A )] pileo g lo K> cbli> 5 Cola> Slidr

Lshbu.lf 9 L{bcbﬁf ..)J.:l.o.c d.m.)l.ﬂ.a (\\”ﬁ‘\) 4.1.!‘&..\:— [SVOw} 4))55 G ‘m‘w ‘ool)‘ ULQ‘ soloje,e 50‘59.' u,ud.é £ gpaio ‘bu’JdLo
N NN PV Gl ammdolio aloo gz soosysl 5 JSi DS ool o g0 ciliee

Soles (VF-Y) Ly Gaesms ¢ e ‘LS*’L.’TGLC odlide ¢ pugl (5585t s IS tdaguars oduw o Sloj flpans ¢ Slal )3
Oladize dusgo ) Copde g pyuo sloglidlys ,o (Ostrinia nubilalis Hilbner) «,3 sbs,l Jlg3adle o5
WE 8 5 g e 5 o Jo
PY-YO (DY DPLE el o uadgds paio golaidl (6,10 o o o Gyt

A 58S 5l 2590 w9z (el sln il g Ghelae (ol cogz Sl AYAY) Ly (ol o e (o) poe
EYNE (P F ol s

ol olKails el JSas golaidl 5 eloial Gyl (VY0F) e o oS

Balatinecz, J. J., & Kretschmann, D. E. (2001). Properties and utilization of poplar wood. In D. I.
Dickmann, J. G. Isebrands, J. E. Eckenwalder, & J. Richardson (Eds.), Poplar culture in North
America (Part A, Chap. 9, pp. 277-291). NRC Research Press.

Ball, J., Carle, J., & Del Lungo, A. (2008). Contribution of poplars and willows to sustainable forestry
and rural development. FAO Forestry Department.

Chandra, J. P. (2011). Development of poplar-based agroforestry system. Indian Journal of Ecology,
38, 11-14.

Derbowka, D. R. (2012). Poplar and willow cultivation and utilization in Canada 2008—-2011:
Canadian country progress report. International Poplar Commission.

FAO. (2010). Global forest resources assessment 2010: Main report (FAO Forestry Paper 163). Food
and Agriculture Organization.

FAO. (2022). The state of the world’s forests 2022. FAO.

Farahmand, K. (2012). Economic analysis of optimal utilizing at northern forest of Iran. International
Journal of Agriscience, 2(4), 374-384.

Francis, R. C., Hanna, R. B., Shina, S. J., Brown, A. F., & Riemenschneider, D. E. (2006).
Papermaking characteristics of tree Populus clones growing in the north-central United States.
Biomass and Bioenergy, 30, 803-808.

Gol, C., Cakir, M., & Baran, A. (2010). Comparison of soil properties between pure and mixed
Uludag fir stands in Ilgaz Mountain National Park. Ekoloji, 19(75), 33—40.

IPCC. (2021). Climate change 2021: The physical science basis. Cambridge University Press.



A3 e gl G g prgiue Cilie SIS Loz wgi (lg (2L )

Kumar, P., Mishra, A. K., Chaudhari, S. K., Singh, R., Singh, K., Rai, P., Pandey, C. B., & Sharma, D.
K. (2016). Biomass estimation and carbon sequestration in Populus deltoides plantations in India.
Journal of Soil Salinity and Water Quality, 8(1), 25-29.

Lee, S. K., Son, Y., Noh, N. J., Yoon, T. K., Lee, A. R, Seo, K. W., Hwang, Y., & Sae, S. W. (2009).
Carbon storage of pure and mixed pine-deciduous oak forests in Gwangneung, Central Korea.
Journal of Ecology and Field Biology, 32(4), 237-247.

Oseni, O. A., Ekperigin, M. M., Akindahunsi, A. A., & Oboh, G. (2007). Studies of physicochemical
and microbial properties of soils from rainforest and plantation in Ondo State, Nigeria. Afiican
Journal of Agricultural Research, 2(11), 605-609.

Pellegrino, E., Di Bene, C., Tozzini, C., & Benari, E. (2011). Impact on soil quality of a 10-year-old
short rotation coppice poplar stand compared with intensive agricultural and uncultivated systems
in a Mediterranean area. Agriculture, Ecosystems & Environment, 140, 245-254.

Perlin, J. (2005). A forest journey: The role of wood in the development of civilization (Revised ed.).
Countryman Press.

Petit, B., & Montagnini, F. (2006). Growth in pure and mixed plantations of tree species used in
reforesting rural areas of Costa Rica. Forest Ecology and Management, 233(2-3), 338-343.

Piotto, D., Viques, E., Montagnini, F., & Khanna, M. (2004). Pure and mixed forest plantations with
native species of the dry tropics of Costa Rica. Forest Ecology and Management, 190, 359-372.

Rosen, M. A., Kioumarsi, H., & Gholipour Fereidouni, H. (2025). Climate action and net-zero
emissions. European Journal of Sustainable Development Research, 9(4), em0334.
https://doi.org/10.29333/ejosdr/16864

Sayyad, E., Hosseini, S. M., Mokhtari, J., Mahdavi, R., Jalali, S. G., Akbarinia, M., & Tabari, M.
(2006). Comparison of growth, nutrition and soil properties of pure and mixed stands of Populus
deltoides and Alnus subcordata. Silva Fennica, 40(1), 27-35.

Veljanovski, V., & Constabel, C. P. (2013). Molecular cloning and biochemical characterization of
two UDP-glycosyltransferases from poplar. Phytochemistry, 91, 148—157.

Verani, S., & Speradio, G. (2008). International poplar commission thematic papers. FAO Forestry
Department.

Wang, Z. J., Zhu, J. Y., Zalesny, R. S., & Chen, K. F. (2012). Ethanol production from poplar wood
through enzymatic saccharification and fermentation by dilute acid and SPORL pretreatments.
Fuel, 95, 606-614.



https://doi.org/10.29333/ejosdr/16864

