S0 9 (3,095 b Oladao (wige 9 (293 S 03l 1O (g S S8 o ulod pddl
V£ 531 YA

Oleg — Oyl

Woodiconf-09

(Populus alba) psuo Cé )3 Csa & fogs 9 095U (5519 (o) 52
(5 a2 152 adlaio axlllas 3)90)

Y690, piae ) (B ya o e

Ol ol (gl a8 o g (S8 IS (g galuo 09,5 (Ll -\
Ol sl gl Ad g g (S8 BIKUEID (gl pos owdiges 09,5 ¢y LaLiw! -Y
oSz

@ dlis cpl jo el 85 15 azgi 090 (5,15 S0 ik )0 i oS 00y 0aiiS 33 5 0D, mpe (S50 pgheo
o alol dw Gz ol o ol asls, (Populus alba) pgio Co s Gex (s 5 o9y S Sluogas
Ceolded dy s G sy ol diw oy gla )l jo aiall adad g Ol (la55k Lwl) IS e ol j0 28y pgio @l
50y Camgy Ceoms 4y Sho 5| Jlgte O jg0 4 ¥ EM Jobo 4y VxYOM olal 4y olo diged Sias ol 51 5 and 2o (3le O
Foko o)lpd Cald 5 b S B ¢ ol 0> a8 SLII Jobo Jolis SLII (g 520ge (olym 0iz8 )5 18 ) 0550
Gillae (335 aslllan 390 (5,50 @3Sy Se 3l oolial b Cungy 005 (55w e oleS izmen (a0l (05 o3l
il & Ol o o5 00g Slegoge il w5z (nl 53 (ol gy 285 LE (IAWA) ez (sl Conagill o L
e o5z andl woles gl azu e et g, ail> hils wisl easST 5 g e52 455 cnl 05 Ol D50
s slo gl &)0 @ rizme g WAl (o0 (old Sz 50 o8 4 oda baigl ioglite £45 ) Wisl (o8l 0)ld (e S

B (Jo3 dgy Camgy Cemw 4 a5l S (5 Ragn (g 09b (o0 osalive 5
u.io.b L Ce axlsl «(§ 09 LJ"‘? ‘C’_Cl:.w s.\l}T O\A&S‘)—\ ¢ pRglo ‘5.\.».15 6‘.0 O)‘j

doddo

4 o5z Gl (Shy el oo Slam a Gl sl gateils &) sl Al olse et S S Olse w5z Sl
il aSnl 4k oyl ol agill 5 Jobe lile 4 (SulK5 bLs,J 3208 5 oz mlio sl 6115 adl sole lgie
S 2Pl el aslllas s (pla (sl 3875 g alitie lio )3 005 el (ol sla (Shg 5l b os Joke
b S i gib Son 08 o 5l g (297 Slegras 4 LS 5 Comer waad (RIS 4 09yl el (e 4l
Sl 9 039 W0l s 4 4z b pgio C3 )0 05 Djse (Ll QUSG9 (s n &S WS (o0 e )eiS Jled
4 pgro 65 S g i8S Lolen Sl (69,0 W 10595 1 sl oy Coeal 5l i gl oole G lge a4 055
Caz @5l ol ol 5y Sllllas il g slesiSd mlie I (o plsie 4 00,8 5 gy Oyge
a5 .ok e Salicaceae oolgls 5l POpUlus ale sb b oo o0 0 pdy ploul 365 5 Cgz calizie molio o oolazul



S0 9 (3,095 b Oladao (wige 9 (293 S 03l 1O (g S S8 o ulod pddl
V£ 531 YA

Oleg — Oyl

Silw 07y 5 2% 5 e 03,5 A 5 (il KU wgil ZupS (sl plobie i3l anr L 1 055UsS mbis o
ol G Al 5 TAWA cod b Gills g o3 0 sz (o9l Sliogas o)y Ban b Gl nloyls o)
Mg 350 0oz (Songilil glo (T35 VWAY) g Sialsds g oghlu )l Cunl 48,5 &j00 030 (50 Cuz 50 09
(AT (9,0 o g Mgl 0aiSTy (Red ez Slyl0 Hlas 45T AT wiaiew ) ase cpl 4 Ul assls 1B w0 yee |
29> axdl glls wgS nl aigd e ond el Sz 0 F oYY olow s sdn o2 a4 b g iz ek 4 sais] Ol e
SHramie rmd S8l 5 (K00 (57 sl andl (udyd o 3lis w0 jaie gl azm ;o (Jsho VO-F il 5 S5l
Olszr w57 silbeos 5 S ool Lol gy (kS 0 (VFAY) (Kes 5 (liae, [1]aly o 05515 5o
09,5 )30 &y oz o8 &1 g 0kke gigl Ol Ja> ghls Gz (nl AT Wil ea; az (pl 4 Ll Sl pgio Wl g
9 SU Jobo Ol izren 0B oy 0l (oo (bl Sl )3 Leges &S Wl g Glox 5z 50 Uk 5 Aw 90 sla
S50 09z 59y p SRS ebize Loy &5 )y 0 [V]adlow o re @l g sz ez 50 Jsbe o)lps cualis
Saows & o 4>l 5| ok 0)lgns Caalid g 8 (S ka8 ¢ Jobo 00> Sla8 SUI Jsb il 485 &0 SiinS 0Ly
5 Sislstire o (s Sl ey @ OF ) s g oliils, [F]o)8 (bl sl (653 G sy 4t
Ol S X9, A5 Wil Aol () Ay 093 Gudod (o LTl aSly e o Bl elad jeome j axgll S 0 e egilil
=led Heme 55 Joko JI Sha8 5 Joko o)l9d Culded ((Joho 0 i Slad (BT Jobo ol SUI (6 g slo Sy 4lS
Slo (Shy & i 0 QYN 85l 5 55 o [F]cesl 039 0920 55 ST Shylo vy G 4 3ha 5l @Bl
45 Wiy azd il @ Ll 5 amslopy c5 0 all (050 5 (Jsb ez )0 peml S50 wr Sesn 5 (Sed i sosil]
VA s ply ylad el )l an y0) al Jobo jgome 50 Johoo (5 5had g (Joho 0 i Shad ( Jol o)l Cunlins (SLII oo
[¥]ass oo (b 1y (salil sy o (Shas ool @l aw j2 50 (o258 ez yo 5 il (2alS (2 @ S0 5 e (Lo
455 90 cox Hlg 0ox Gl (b g e ol (2Ll g alie 4 stagh 0 (VTAA) Ll 5 (aled!
0,b ,lad (SLI IS a8 (LI Job a5 il es,S Lo Wl [F]axsls,, Populus alba 4 Populus euramericana
495 50 58 (SIS 02 Slts o8 izmen 5 (Gl Wiy SO ey e 4 e 5l sk o)l00 Sl 9 LI
8 G| a5 B sb (53, 5 (cinkos (S0 cpaizee ans] 415l _nlS W, gy eans 42 o 5l axlllas 050 (sl
S ol 45 Wy 4z ol s Ll g 00l plomil ot Gy g 5o 4 S0 sz ok o)l s g sl o>
QL0 e T lgie S gy 5o (VYA ol 50,5 [0]anly (oo Gl Bl Cunsgy Coons 4y 250 aBls 5o I o
Slasd 2 B30 hlie (rtes 51 A ) m nl @ 07 leard 5 (Saed S tegm 1o Ty 2 eagls pyie
[Pl Sl ine 7. A0 olozel mhaws 1o o)1 gz oloond SlaS 5 5 Sapud Lolss L

L o9y 9 9lge

Slazie ) 6 gl 5 555 ol 5 ol ol sio 558 o el 5 s Lol byl Gl
Ely (o 00 Lo gl lelis)l g Jlod (pye g abBo ¥r g az 277 5 (3)0 Jsb g 4B Ve 5 42,0 OF oLl 2o
30 e (ol Yo Jlo Vo e V7 ol 5 )0 (nl JlaB g (gl aps )5 aa g Oloeil olyaile bl o
VXY olal 4y Sge3T (soxSe (slo aigad g 5 sl ©y50 a1 5 a8 oo (o O Cuslnd & (S il i)
plril (5513505 Ll (59 2 (550 sl diged sl 1 (55T sl (6l s 205 @B gy Cuons 4 S0 3l e (il
3,5 0aliul (g toger ikl plowl gz (6l ol cosble dagd 28 eaStils gz gulio olfinle] () USE)ad



80 9 (3,095 b Olodwo (wiigo 9 (297 S 03l 13 (g S S8 o sulod (w9l
V£ 531 YA

gl,gS—Q!ﬁl

A C E
| L 11 11
B D F

|< 30 cm a

Qs il 18 £l 51 50 S0l diged Slaxi g by eSII ) JSCi

Pl ples owyp

ige S sz ol 5110l intS i 5 g TAWA el b llan |, prgio o5 iz (oasill (sl (S Sl o
el 0010 518 S g Slae O Jslowe jo 1) 1 gz S8l ik 05 (sl dm 5 005 oy e (ile YxVXY olal 4,
2 S sl A giel ) gl ad 85 sz gl a1 (THU e sl Y (pgisySee) SIS Sl ool L
o 0oy b I 51 oaliiol b (suims al po 0 g 425,515 4o O b ¥ e 4 e 10 e 4y ool il — gzl Jglous
5 Y 5 oY e Al B a5l eoliial b s gz S5 cgle Y wind ool giiad Lo 4 cilide

V] 5

S r0gn (&35 03Il g,y

asly oo 3l B gilulas gl gom Al o 1o 0l a8 T lie Sl ool b sl all 5l diged Job g o lacl
s 5Shas (el a s, gl Ag) 510 & 5551 T 5 Sl sl Jyomo 5 425, 18 gl 4y J51o o Lo
o5 il az,0 Ve gles o Cele FA Soe a4y (ol olfiiws jo alRisle;] slo dlg) st Ol 5 Sitwl sl Joloxo
om Al yo 30 0l o b S5y 4 b adly 5 g sl B I alRileT le dly) ploy o al aw 285 18
oy (Bl alg) (19,5 50 a3l5 a8 055 85 Wil izmen 5 0ad @)l (ARSI gl 5l ST DT 5 St sl Jslone
ok BUINaso! 51 ams 09, o 5l olosd Joloms 0 b aiacs Slado 4 1) alBislesl dlg) ylaie O 5l eolitul b s
o 55y San 510 Y (555 75 48,5 0 U 50l S5, s gl S o0lisl b g 32 1t o 51 Jul5
ool gyde (gwoe b (sodz 4 ez 6o @SS Sl SL s lst 655 ol car [A]wns S
B0 X oir §) oo IS b 5 dohos i o o s o ps b 5 10X i 51 G o (551l 1

(o oolazwl



S0 9 (3,095 b Oladao (wige 9 (293 S 03l 1O (g S S8 o ulod pddl
V£ 531 YA

Oleg — Oyl

OB 2 Ot 252 455 (nl &5 009 £9d5e (nl oias Gl pigio CB 0 Cag 4 S ©sr 5SS SR s
Gl Dglis ) atein iy, sl dil> jpe g (Al oz Wil JlaB L pl Lo i o ler ooz wgl hB) wisl ouiST
9D 0> o2 Ay (23,5 Dygo |51 558l slaais] )l ail egm el L5 a8l 5 (5,15 9939 b ojle0 CuelBus 4o
SLIs pgio a5g8 AT ol ylid o9y, Se B (cw )y uizmed gd oo 003 4igS (pl [0 3,8k sladisl 5 olad Cu

(Y US) 0l (oo aseinl saigl ol yor g 00Ty wigl 51 Jatus ol )b
(IAWA) 5l 092 BCamogi BT (Modl cra (pooul o pid (il 2 pgive CS 50 g o (Sh3-) 9o

Ty S g0l S 3
i (s, Sleadl> ;e \ a8 adl>
gl 0asSTy g o Ul
ool (susgl 4z o VY Sl a0
alite (gaisl i ddlie \Al ojlail g pleauz = (suigl s d8lie
sz s S8 IS5 v
(09,50 Y B F) o5 (giglipm bl Yo
Jsagsly by 5,8 ddlie resls 5 4, low alla b axsl 5 gl ey 3dLio ) sz dndl 5 gl Cyer d8Lia
50um = f- gl Slya  wlon Hhad Sl
100 < o- oy yordin p2 50 aigl slows
0950 Y0 5l 5SS gaisl polie Job (Sl oy gl Jsb (Sils

- - gl o e e,

S55 Hlews ldla b ool d8lis b o ,d 4 Aoy 8L (sl s
W)l jgam 00l ek (sl PP ety s (68 Sl g 00l sl (sl

oo U S3ojlgso b oy 79 b 0,90 Cuals

900um > v\ S Jgb S5l

el 30 Sl b )l 3529 (55970 el \C gl el o (555700 il g
iy, Sy sloans] s sl gligy

(5o and) oonly> g9 5l andl sl Jsho ples V¥ @97 on Pk S 5
(322 #) Y o e 0 y0 anil slows AR sasdeo 2 50 ooz dndl olass




80 9 (3,095 b Olodwo (wiigo 9 (297 S 03l 13 (g S S8 o sulod (w9l
V£ 531 YA

Olyg - Oty

30 o A ol ‘_gUb..ﬁST (A Gl 5%0) asin (s gy ails o il o By (0 pe adatlo Y SCS
Jobw 10 (D sl (K0 ) gl aligs o o.\igT (C Gloi o) 0y by e.\SgT 1o (B sl ) olad cp
(F sl o5%0) 0)ler @92 d s Jokow 9 (B slod (0) 05l gz pud sl

i ]

«(B ‘slo.i 0"‘“) ).».»3 J}J.w (A Lgl.o.i olS.o) EVIRY) a ) <9 e I || (P g0 LSy Gwl.o.o éh.o.o -y quu
.(D 6‘.03 o&o) gguﬁw Cyguo & lﬂs»\igT O J8lw (C ‘_glu' o&o) A.igi ngm



S0 9 (3,095 b Oladao (wige 9 (293 S 03l 1O (g S S8 o ulod pddl
VEoF 531 YA
gl,g.?—olﬁl

P

H
v
.
L
2
% i
s
-
-

Il Jodotiwnn O yguo 4 292 axiil sbd Jokuw (Kod 82 axdl i poiuo OBy clad phadio mhaw - F S
(A Gl 5%) suwles

SI09M (o) 5

28l Gl SUI s magp Ghay S50 Sy Can 4 S350 Ghe jlaz e SN Jsb 655 ojluil il 4 a2 g b
b )0 SUI sk ol5ee (05 0lisS g yie (oo VIV (5:S0lee 0 (F 4ig0d) Cangy So035 4l j0 SLII Jsbo (e (2 iy
Ol s ol 00l 00ls isled -0 IS 0 a5 jglailan (@l - O JSE)als 0000 e o /AN (1. S0leo 5 (A diged) jie
Gl S0 Sy Ceoms & )0 i L all (0 BUIT (S8, 08,0 Slp e E909e o oS Ik o)l Culis
5 955w VIF Sl 4 (F dig00) gy o3 4l (o (Jolu olg0 Cals lie (o yiiin a5 ol olis ol .2l
B L bl s (izman sl 03gy (45,00 ¥ (:Slee 4 (A diged) 3o 4l 50 Jshs o)l00 Culied Gliae (e
4 el 03,5 (Syms 69980 o S 5l CB 0 gy oo ) S5 i | B IS b a5 ad ol gl ol SUI
A8 e (S 5 058 WIAY (S0le 0 (F dig0d) gy Suo3 ael po SLI IS 58 (e (i 4S50k
A8 e Sle -0 S @ dzg b (g - O JS)al dalin s, VAT .Sl 4 (A diged) jie 4zl o SUI IS
gy e 4l )3 (Jobw 0> HlaB (e (p i (SBL GRlPl S50 Cangy Coons 4 S50 Sae | (Jok 08>
oSl a4 (A aiged) 30 i 4l o (Jobe )i 8 e (0005 5 (9,50 VIITA (:S0le 0 (F wige) <50

A o0 g8 VTIT



S0 9 (3,095 b Oladao (wige 9 (293 S 03l 1O (g S S8 o ulod pddl
V£ 531 YA

Oleg — Oyl

Al % -

=
[N
w

(mm) GSLY Jeb
°© o o 9
o N B O 0
T
I
|
=
=
I
(Lm)  Jsla o 1900 Cealses
=4 [ N
© Ul = U1 N U W U

14
12
10

i8

(um) GBU LS,k
ONMO®BON KOG
=
o I
o I
v
=

(um)  Jslw o yiz yad
ON MO O

-
™
o
=]
W

e )0 (9) Jokw o yi> yhad g ()L (5 had (0) Jokw 0,lg90 cuolnd (ANSLII Job Ol puds -0 S
Ao il g yhad eyl 40 oo

e

(330) <350 adgl slo aidls 5lax 12 a5 5,5 o,Lil lgi (oo jgio ES 50 oz BLII (6 yiegn (65 o3l @L.;«oyb
95 IS k3 ok opi> 8 SUI Jobo Jod 5l SUI (6 g (s man G (Sewg) &30 SLL sl dil> Coo 4
Sl cillae (Ye0) lilw 5 ooledl lawgs ons ploxil (6,05 o3Il b gy o ol o8l iol33l Jeka o)lgss cunlses

A5, g ausl ola..lw..;lrelf o=l Ma\;wﬁwlf b 6Lm Jokw Q| el 4 Wb u...,\);el ‘)Ja.‘asvo)\)
Do s 3osd oo ok LI Jsbo

slie 3 5 e o> s 5 5 ool b oo b IS S 55 g ] 5 e 4l 5 g L
w57 P15 5 pserelS s pole sl Jsho bt (T (ol belse 5l (S sk o935 0350 Cengy 4 S0 sz L
il 53 509,5 Iy (6755 olal 5 4l JalSS poenals’ 50k sl Jobo C3 50 ol Sbj bt Wl sz 5 Glo
Voo 253 ool Ll s oilon 3y a5 et 55,505 il sled sty Ll oy 0l
e ol Ml il ) ool 5 33 iy S Y0 S s polic Jobo (S gy S
St 85 G o 8 e 5 (o, San 19+ 6 e Lyt o8 o) g3 4608 55 gt 53 L o
RgRe S350 sz a5 0,5 ()l Ol (o0 4B al b g 9)l0 (Fb g S 4 Ceeglie JB 5l ASST ST (olg VL
S d o9 A5 pl 0 g oae Vvl SeS mu e e e o 0 Wigl sl ol (gile BT cao o g 0,
o 2 )0 axdl oo g oo Ay SO 97 axdl Gligy 455 (pl )0 iz 0l 092y (Jsb el )l g oS o



S0 9 (3,095 b Oladao (wige 9 (293 S 03l 1O (g S S8 o ulod pddl
V£ 531 YA

Oleg — Oyl

0y 5B (ol a5 035 5550 (nl Sl pyio S50 Doz e a5l oagill (Pl gy 0g 20 IV LT e
o Ngl 0aiSTy 8 1 e 09,5 15 50 S0 ol Al 0 g Cel eauid samline Al g o)l ez sl wigl Jele
o D90 4 gl (aiog 5 (raized Bl (oo ol (gigl Az ;0 shilo 5 oglie g5 51 (sigl ola0 (s B3lie il
Py 4 (ol 4 285 O jg0 ol plaite s 10 45 gy D oy WsS al 40 958k slanisl 5 elad gz 4o
S S0y 2oz (rl 50 st sla sk el (ool g5 ) andl sla ok pled) (Ken (p97 axtl SIS @9z (nl &S

References

[1] Parsa-pajouh, D., & Schweingruber, F. H. (2001). Atlas of Woods of Northern Iran: Microscopic description
and diagnosis of important species (D. Parsapjooh, Trans.). Institute of Printing and Publishing, University of
Tehran.

[2] Ramazani, S., Talaeipour, M., Aliabadi, M., Tabeei, A. & Bazyar, B. (2013). Investigation of the antomical,
biometry and chemical characteristics of juvenileand mature poplar (Populus alba) wood. Iranian Journal of Wood
and Paper Science Research, 28(1): 182-193. (In Persian). https://doi.org/10.22092/1JWPR.2013.3114

[3] Hassanpoor Tichi, A., Rezanezhad Divkolae, M., Khatiri, A., & Alizadeh, R. (2020). Investigation of Changing
Trends in Morphological and Anatomical Characteristics of fraxinus excelsior in Stem Radial Axis (Case Study:
Mazandaran Province). Karafan Quarterly Scientific Journal, 17(2), 81-91. https://doi.org/10.48301/kssa.2
020.119214

[4] Rezanezhad Divkolae, M., Khatiri, A., & Hassanpoor Tichi, A. (2022). Investigation of Anatomical and
Physical Properties of Plum Wood (Prunus Cerasifera) in the Wood and Paper Industry. Karafan Quarterly
Scientific Journal, 18(4), 251-263. https://doi.org/ 10.48301/KSSA. 2021.286233.1530

[5] Hassanpoortichi, A. & Rezanezhad divkolae, M. (2019). Anatomical, physical and biometric properties of
Ficus carica wood in longitudinal and transverse direction of tree stem. Iranian Journal of Wood and Paper
Science Research, 34(2): 228-241. (In Persian). htips://doi.org/ 10.22092/ijwpr.2019.127323.1564

[6] Efhami, D., & Saraeyan, A. R. (2009). Evaluation of anatomical and physical properties of juvenile/mature
wood of Populus alba and Populusx euramericana. Iranian Journal of Wood and Paper Science Research, 24(1),
134-147. https://doi.org/10.2 2092/1JWPR.2009.117363

[7] Nosrati, B., Hagh Panah, M., Masoudifar M. & Dorostkar, A. (2015). Comparing the microscopic properties
of wood near the pith and bark of Dalbergia sissoo in Shosh Danial. Iranian Journal of Wood and Paper Science
Research, 30(3): 351-361. (In Persian). https://doi.org/10.22092/ijwpr.2015.12930

[8] Kord, B., Kialashkai, A. & Kord, B. (2010). The within-tree variation in wood density and shrinkage, and their
relationship in Populus euramericana. Turkish Agriculture and Forestry, 34: 121-126. https://doi.org/10.3906/tar-
0903-14

[9] Gértner, H., & Schweingruber, F. (2013). Microscopic Preparation Techniques for Plant Stem Analysis.
Verlag Dr. Kessel, Remagen. https://www.researchgate.net/publica
tion/253341899 Microscopic_Preparation_Techniques_for_Plant_Stem_Analysis

[10] Franklin, G. (1946). A rapid method of softening wood for microtome sectioning. Tropical woods, 88, 35-
36. https://eurekamag.com/research/013/622/013622801.php

[11] Marsoem, S.N,. Haryanti, E. & Lukmandaru, G. (2002). Radial and axial variation in the fibre dimensions
and cell proportion of Auri (Acacia auriculiformis) wood grown in the community forest. The fifth Pacific
Regional Wood Anatomy Conference, Hosted by Gadjah Mada University, Yogyakarta, Indonesia Sep 9-14.


https://doi.org/10.48301/kssa.2%20020.119214
https://doi.org/10.48301/kssa.2%20020.119214
https://doi.org/10.48301/kssa.2%20020.119214
https://dx.doi.org/10.22092/ijwpr.2019.127323.1564
https://doi.org/10.2%202092/IJWPR.2009.117363
https://dx.doi.org/10.22092/ijwpr.2015.12930
https://www.researchgate.net/publica
https://eurekamag.com/research/013/622/013622801.php

S0 9 (3,095 b Oladao (wige 9 (293 S 03l 1O (g S S8 o ulod pddl
V£ 531 YA

Oleg — Oyl

[12] Adamopoulos, S . & Voulgaridis, E., (2002). Within tree variation in growth rate and cell dimensions in the
wood of Black locust (Robinia pseudoacacia), IAWA, 23:191-199. https://doi.org/10.1163/22941932-
90000297

Investigation of Anatomical and Biometric Features of Poplar Wood
(Populus Alba)

(Case Study of Hezarjarib Neka)

Abstract

Spruce is a fast-growing and deciduous tree, which is mostly been receiced attention in arboriculture design. In this
article, the microscopic and biometric properties of wood of Populus alba was treated. Therefore, three healthy poplar
trees located in Neka city (Mazandaran province) were randomly selected and cut. A 5 cm thick disc was prepared at a
diameter at breast height and samples of 2x2 cm with a length of 3 cm were cut near the bark and examined. The
biometric properties of fibers including fiber length, fiber lumen diameter, fiber diameter and cell wall thickness were
measured. Then, the microscopic properties of mature wood (near the bark) were carefully studied using a light
microscope according to the World Anatomists List (IAWA). The study of anatomy in this wood reveals issues that can
be expressed in this way. This wood is a diffuse porous hardwood species with a distinct growth ring, Simple perforation
plates, homogenous ray cells, pores between the lateral walls of the vessel of alternating type, Vessel grouping was
mainly in the radial direction, and rarely single vessels are also observed. The biometric feature of the fibers from the
pith to the bark was a downward trend.

Keywords: Poplar, Diffuse porous, radial, homogenous ray.



