¥ WAV liess 5 sl [om33lsd esled i Jlo ol slaJSir (ooliips:
shoos s TS 8 BuS g o5 B SR (S p 0 b,y daw il W, W50
OV PID yigho

£ oMl Gord e g7 oy cmoly ¢ (S LS e 6 59 (5,50 dgrune

Ol gl ¢ oMl s3] oty ¢ glls sl ‘d)b“}i;; 09,5 (5S> (el —)
(ali_kialashaki@iauns.ac.ir :_Jggue ot 95) ¢yl ! e peeudgs ¢ oMl o3l oSl jodgi dslg o gyl i 09,5 luiisls =¥
Ol gl oMl al)‘i' ol ¢ wglly dnly cogn mlio 095 luish Y
Ol gl oMol al31 ol8isls ¢ juglla anly c gyl IKin 09,5 Lokl -

AN b pdy gu, ANNA edlys g,

bS>

aw glpijle Gl )3 wadgls pigio diS (RS g (o5 SRy (B Sy Ly e I EW) 5 o)y selitedy
05 sbanscin I (A oliigy 2 43 i OS] )l Gl 4 o YT e r B Y0 o LT, dgus 43 oKy,
by 523l (udly g S 905l 9 43,00 (il lg 4325 51 odliil b g 8,5 5158 (2b5,1 9 50511 390 45 0,5
B9 Sildore I 51U y3 o 31 g185 1 a8 315 Wi gl s duy Lo 0l gy duw yd US43 A g 08 sWdaasein &
9 S8 Wb, I pgie US43 (e V04 -Fev) il Cleliy) 43 5 Cudls (wadsld pgio (LS )3 (AS 5 (oF Clogas
o B YYIAY) dimw il 2 pla5 e (0 piabint gl (o] 2 233392 13,95 2 SYL OLeliS )] d Comd (5 Fglao cons
5 STl 45 S5 I8 (2 3 (cana i V1Y) o 5 (g0 e +/+ £) e g o 0 VIVY) £
oo zU g (+/%) UKW o b jladie oy pining (51,10 WS g 0l gy oL 13 vl b liie (oS 15 ,1) Cdngee ol g
Ol 38 Cargo Mlgi 0 Myl @bl dv..\.uyh gwe dgS Cawils 3,5 b lgi o iRl ow! W da g b .aidy

il g & dlly pilio o U (J""b sobikods (omwlio SIS, 5290 digS ol US43 85 5 oS Oluoguas

3313 gedaws 31 B )1 ¢ oz g (6 5haB ) (i S (S S g 6,5 Ui 1 galS (sleilg

03y Woyl8 plu & (il o5y 4 2Ll ot g iy
5558 Jods KKin laas,e a7 (23959 b (A) Caol o
By llpd 5l g 039 (Bron b oK)
N Sn dds a Jg 2l )09 35 Gy (oges
ol (oo pgio (Blipy cbgials 5 ol
pre by Cuddge b Iy wsS opl b ()5 IS 5 cutS
ol aigS 6y 5k (wyp cnlpls il dalse Cuidse
b S aby S5 jl U3 o cul Dl
D5 8 g 3y90 Cusl Y (ompd g (o slausS
ld S 5 )b K Cblidl ¢y Sere Sl jal ol S
Cunl 5938 (a2 lajls el g Wy Gl jlatesy
bli > (SB logad 5 (ol g5 4 @2y L ()Y)
A8y 45 9,55l slaisS (B g plolid ()l p] il
Lsly ol 53 o(Voed ) daoy oo o &y (5590 dilaio 2
Gl 48,5 0 iz cladisS g9y (goaie Slalllas
S 5 o5 haasiie oy 4 (V) Sl g oo
I W) s b (e g el cun glaodys
OLS s B by gyl NS algy (g 0 L) e
@) ghaw 9 035 (b w2 i ply Jlad lawgie a5 0l
OSbe 9 byd g Sl gyt FYe i)l )3 () (e
3 srn £5 gl ) (St B cups g ol glis)
Ored Sl 039y 41,65 5 Jlade cp il S Ly aw
548 3l s WolSutng, ool 5 6d eSilee Aumlic
bl o) gme woles elas)l o (sulad ioli8l bl
el Jole &S Md jastie wdelcwndt s 4 g

dodde
330353 3 0985 33 Cmar Gl ] s o
olF 3l @b 9w Gbror 9 e Slae sy
Ghlie > bl oS cage oJled o Sir 15
& olail ain jl lad s b Ks cul ssd iz
be Joammo g dbol dlasjl Blipey Sl Ll
b 55 asgymee Lol slal g (Jad sl Kis 4 duicy
bl g cblis poi) cplple (V0) Mdlior (oljun Cuonl
Lo csl 5 SIS slhedls gel b b S
> el jolaieds ¢ ogr by AT sladisS 5l eolatl
iogllae dSlas @ axg b oS Miws (ghdy A5 LB
sl ;5 GaeolisS (o)l o 0y50 5 3L Sy Ce o
Ol 5 s b ol gl el g cel); B
SR g b » b IS @9l g cop5S
b oSS Lol 4y SaS p0gde pgino (F) Conl aBly glo,
Ol Sl gdaw 21y > Vb Coz Mg plesil) (e
39008 b &S 1y laal )5 adg 5l g 0dly l8l ) a)gs
ooy pgo e ir Jeaxe g ke
» & cwl (Populus deltoides subsp. deltoides,)
UK Gain cpiorod 5 oaoecsYbl iy 3850 slaciond
o ol 15y o g b sl (ST gleaah b
Lbdu’l&)” 4;]; 0 u.mfdb) o 9 u910/~o Lgl!b;{b
olRiygy iz bylys b gllil wls waog clogu



¥y

P s S dlosd &ly gyl 1 O gk
(M loged g9 I SB i (()f g dilaio dw o
Eaazme Atlso B 5 PH 5 i Ly S1o 2l
ol 5 Mgy wubige dibaie daw o 4Vl (SW)b
S I sl yio Lo YYY 5 VEY AVF iy 4 000
Y RV el Joled g WYY Jlo 10 oRiiug) aw o 50
dibaio aw ol )3 S oo plos g A el i
YD) og s
o932 (99,

pgo Sy (b S o Shy (wyp sobted
O SeS Jb 4 adlae sy ol )
O 5 (S /A oRing) dw pp Colue) oy,
2oy Voo ylaymlel g, 5l casllas cono g cdy il
Ao B L ) eles l Sledl (gpslaen 4 pladl
oS lapsie A pele m g il i dinw
53t 9> ISk ) osll b aip plyy a8 ol L5
5 $0 gweed ol jleslitl b (s )d el ()
S (g i A 2y IS i) Corn) S i
G55 % Ol e 5 elie glaw Sl 2 48 S5 5
W dwles (V) 5 (V) alaly 1 eolasl b

_T (1) bl
G—4d

V=GXHXf (¥) o=

&L‘U)‘ :H Ao ).3‘).3 )Jaﬁ «d cé‘aﬁn a.‘a.w G ‘éﬁ Ja.g]a) 2
a5 Codlw ol a8 clbdasuin I Sy st
W ey oyl g olite) gb ) (bl 5 @l)
85 )18 bl 090 5 (S bl 5 slalsil)
SleMb! o g 423

U?A)T )I f.)l.qu.}‘ L osls Py JLQ)) ‘J9| 41>)A 2
0f 9ol b by (SSer g Bgipenl B )SgaglsS
4 bgye plie duglio jolatedy day dl>po )3 S (o)
4355 5 oing) dw o 5 dalllas 3y50 (oS (slddiasuin
oes sl s (ANOVA One—Wz%y) a8,y wibylg
solaieds g b odlail SSb 505l I (Ren (slaeg)S
als olol U1l edlael udly JSws,S 505l
b boylyges wuwy 9 SPSS16 lidle s 5l edlatwl b Waosls
cd 5 sl Excel lsale

sawd gl g5 30 digS oS )

olBingy 0 WS oy cudipe ollliug) » IS jsboas
655 dw 35 0je oduds o&iygy 0 g g5 9 WSy,
() Jgi) 805 oLl psio 65 j2ay (35

wyay uLa.nA) 9 )»JL) /pb.))b.) O)Lmj:' /w.a.uu-' JL»: L)I))‘ LglmJ.io L;mufby

D92 5o (SNo (g (&S g (o5 Cundg 3 by aw
Sl Jl gy 4 395 adllae )3 (A) )Sen 5 2
(o Foomhee g Feomfor Xuoa¥eo) by o jl glis)
039 howelwn) 9 (&S 9 (o5 Clogad
Oﬁ] s ..3.2.1'5‘.))‘:: obd ddlaio ;> Luwgy le &8 S
2 o (o P e Ao VL SR o o ol iy
o cadls S oISl 55 4 s 6 S
FBLE 20> by> syl Gl b oS 5,5 polee
ol Joyd g Lilidl gl obls sl yen 4l (g
S Jo b pials ol as sl 5 ol 26 L
blsyl 1y elate @l 4 coods 5 (SELS s do s
DlSed 5 o) e cusl o3l ol glis)) Ll b
L ohuile bl )3 0uKiuw ddlaio 3 245 Limgh ;0 (Y+)
oo5gdd oo 465 a8 WS by e VYoo eld)l dgus
F9d LB g g cwl Js w8 Ll Ul )
P2 imgh 0 (VF) hlKen g 5l Slbols el
dibhie o 1) dpwply i lwge dg)led 4 ddkio
5 YOAA led can XVYY pouS XV/FA 2g,Yeb
» b Gldllas .05y Cu e e YVOF (e il
O e 9 Bl G p i pgio 455 L LS|
058G g (MYAVAD) WledyS 35,05 o] cusls sy
el J il B Djg0 pgio LS AS g (oS
Cusls Lulyd 53 b pgio (555l 3590 3 gl ©gps
eyl aasuio Gl il ofg walite (JKin slado s
sslaiedy (ugy ulyd opyiee 4 oliwd Cax b)d aw
oxmon {1+) 35 S Cml (65 i s du
WSl > ot Wi 0ad S US> ladoye 25
e s g S by aln Sz ol 5 T (lapencs
5 5l 0aa (oagy bulpd e 8L 1A il ot >
ol el ) G ol el coanl b elis))
Sy o5 Shegad Gl Sp oLyl ek
Wl ab aw > eidely pgie (b8 K
5 SR Lol cas ap leMbl s jolaieds calise

Do oWl iz bl ) Cor W Gores

W ydg; 9 390
352 290 i

Cluogad 59y byd gdaw Sl gis)] S wyp jolatods
ord () SR dddain aw (ol pgio L5 (o)
5 B b YT YT NV cbige oz s 0 By
V=Yoo elw) anly p Jlad o,e YF0 VTN
s e 08 ) Sy e
G s (e FroFee olis)l o Jlad o8 Y50 YO
YEA g L8yd Jsb OYO VY YA") edjemeaei 93
o35 )3 (e Ao o= WWer Lol aaly 5 Jlod (2)0 ¥5°
g (sgym b bl gl b @lie IS o)l
TVog 70 7 alol o iy 4 03je ool § Waiyy



v S g B S g o Sl Shy B p by e I gl s

axlllas )50 (lBol&iiyg) 50 o glwliss 550 bdisS Sy dopd =) oo

Table 1. Percent of tree species composition in study sites
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Table 2. Results of One-Waye ANOVA for quantitative characteristic of trees in different sites
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Table 3. Mean of quantitative characteristic of trees (mean+SE) in different sites
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Figure 1. Number of trees per hectare in diameter classes in study sites
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Figure 2. Volume of trees per hectare in diameter classes in study sites
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oBllgy > gl )l 9 45 Codlo jlatel jlade oyt S Clhogad lyp pudly S8y (905l mls
5 a5 pd gly slael cpyiin S odmlie MSdig Ol coMs Olasiie Hai jl oS oy lis sy
M odmlie 0 s °K'~:\:’.9) P (L;Awy J.Bls) L;M?J bt Lgllboliw;9) O A8 L;J.m.sy 9 AJ p)ﬁ ‘CL’

(0 Joi) (¥ Jodn) 350 3939 dopd V aws 53 (gl ize IS

da.]Uaa .))9.4 LthbmeJa) ).) ub).} u.a..f CJLADD.MA U“Jlﬁ_ J&»s)g ).JU C)Lu -¥ J}b
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Table 5. Mean rank of Qualitative Characteristic of trees in study sites
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Abstract

In order to study the effect of altitude on some quantitative and qualitative characteristic of
Populus deltoides in Mazandaran province, three sites were selected with elevations between
150 and 1200 m above sea level in Sari city. In each site, some tree traits such as diameter at
breast height, total height, basal area, volume, form factor and qualitative variables includin
trunk health, crown shape and trunk form were measured and evaluated and quantitative an
qualitative characteristics of trees in three sites were compared using one-way ANOVA and
Kruskal Wallis tests. Results showed that the altitude had significant effects on qualitative and
quantitative characteristics of Populus deltoides trees and trees in lower altitude ranges (150-
300 m) had a higher diameter and volume growth than trees in higher altitudezs. According to
results, the highest diameter (27.83 cm), height (21.13 m), basal area (0.046 m ?] volume (2.11
m % and the haghest number of trees with cylindrical trunks were observed in Mahdasht. Tress in
Pahnekola had the highest form factor (0.99) and with symmetrical crowns. According to results
of this study, it can be concluded that planting with Populus deltoides trees in lower altitude
ranges can increase the qualitative and quantitative characteristics of such trees and provides a
suitable approach for supplying wood for wood-based industries.
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