DOI: http://dx.doi.org/10.22092/ijfpr.2011.107517

O gl pgwe 5 SR Slidios oiagh — soke dallaal
(V44) 0EY-0TY ot of 5 les 14 Al

T 30 (Populus spp.) peme Calido pBl S wdgi 1o D9l Loy

Ao h b
bayzidyousefi@yahoo.com 5 S s e Ols S Ol b e s S Slides 58 e loliul -

COYNY 1Bl '@)U VS VAVA SHGI TN '@)U

US>

‘JML.'CM)-‘ AYAY B AYA) Jlb A Sl (MCUJS”}J\%CUL}E\'),%MQJS” :lwpﬁbjw\
o bxt ol b el Jlg deol Yoo bl ilesl &S a5 LSS s (gl 5 5Lzl) Salesl Y LG
Ol 31 ol )3T Bl 53 Jl a3 Ol ys el 5 (g kad S S Seslul s rl?v.." (LM:N.,CU)J:.«\”XY“}(LA)'LCU)
5 bl Gl o S sls Ol 2l s S drloee 55 oS e LT il 5 plnil &S a3 ol a5 4
A A 5 Q})J LSJ"..JJJ g_))e-r»jtw‘)] cwjalfjk_‘)@w}b:‘)ldbd_})b ﬁwcu‘)‘)lgcu °3J§3°qu¢“?‘“‘“
MJW}w}ﬂ.JJ‘J)ﬁ}(Pﬂ '/'\)6)1.>L§Mg_ew;-\(L;LSJB-}MCUULCULthJLSaJ;)wLA)TCJb-
Ol 3L OYAY BAYAY Jlus 51 )y o595 b S ys ez 5 (5 k8 i)y Slao 4 ST aS 5ls Olis Calises sl o
33 oSl i b b pSle i @tj ol oS osba o Colite il Gldle s A0581 -l Ol e Lol cdls
‘5\?/\2 AYAYN 9 \Y‘/\')Ju.:r) L;l};'d JL.N 92 ("JS QJ[?}&"M.:Cu g)bcu L_sLh‘;LS D)J§) CJL?MJA‘)J M‘)b\ C]G‘A
S ol OF Slis amet cpl sl OLEs (glsme ODt] Sodten b peme= 5 (g ka3 Ay L 51 (VFAV 5 \YAT O YA0
L5 bl 3 bl e 5 (g8 1) ke oS (sba 03 mm DS 5 A8 Il S el pem 5 (55 A3
Ly el 03l O (ols e M| (WAL Slie) w35 b O 51 3 b 53 iy ke L (FAG aile) a8
stbkjlsw.:)) C,&;)\} ‘j>u= a‘); g,<_:")b JLAJA)JJJV.AL(PS'/'\)LSJ‘)JM ;.9}&2}' 6‘)‘) L&!L.N <5Lq.j dﬁuﬁ‘)\
C,&onMAQLUASJﬁMCULgLAQlSleJl{CUéLAL'ASJJ M)d;wg,?&xsw&&g;}\j&ii;ﬁ A
50 53 e 3 (S8 LS5 lalagel 5 LSOle amlie il bl el an b Gl w s Wl s as,
;)Jj..» u‘}LJA Ji.:l._:.t AS.L“«J; AML:..AQ;E.IM) 4.l>fdeLE.» BE) ij .L.f.-) 4.L>Ja 9 ‘MCUJJL’CU Alwd 9> A
Al b3y g Cbé Oly 3550 55 (63,08 Cuse S Glodidy o 3l osls S ((6uls 0 g0 0595 il
S Il a_i}h)tswnp.bﬁtujm\m SU s e 5 W, Ll sl L T 0lg e Ol s s, sl

el 03,55 555 om g1 Sl S e S S0 Tl s g A5 s s Sl s 05 e Lk a5

.L.u) u;LS (T _,L._i‘u «tu.b‘ cjla_; B8 ‘5-’0715 6‘#63‘}

S ialo ax 55 o g (S35 5T 5 210l 5 DI dodilo
L Lllmm S osr b b S L SNGb FAeS) b s (e B4 s L) L



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol

Olgr GlS 2 S gosbay ol oS VL sleisn o
3 e Sl oW s Yseme g ST L
S el 1 g 8 Sl e e 5 4 S
s 3 L S LS elS e
oS 51 (2 o3 das e 13 g g B0 I Cand 5
0 ol cald oS e L B s gyl Sl
as L3, 5 S8 3 oS K 035 Ll
Ly b G e fd K b (801.0YVE
Db e Cool G5 a8 Gomie 4 psuge &S
FLLI L Sl oz ol 055 Sl i ST ansilr
ool ey e 38 L R
OYVE (S S 5 L) 5 sl (sl 5K
Slis gl 5 S e e b oS el ml,
Sl 059 g s9dee LB Cus)\ Lile Al el
s s Sl S5l davlin S ok
&‘@ﬁow&wﬂﬁt}gjowéla&w
el b e A 1 e il e ) il o
Sl g ddy 5 Gloyss 5 VL Las S| .l
5 oIS Sosline glajls; pmen 5 pli) dex 51 0T
Moy kb (el ds, Bl e glals
Lol g ks b ol 1) coslize glgs 5w
S5 Jalss S5k Ygems 0la3 53 iseo slagdS
(Ghe) o Jolse omen 5 OIS G50
Demeritt & Maurice, 1981; Altman et al., ) LiL .
il (ool 3 od plonil ikt s (1990
5 e Slio s S a5 pli)l Dlie 4ES npes
Sl el s S dS Bome 5 S s S
Sl Sl s ple 5 A, sy ol ok
o Rl gl 53 e a0 s
il GlealS Sl sm e w0 Ll o sl Jlas
Weisgerber, 1989; ) 535 o Csues i sin Olidass
i3 5se 3 ek ol DUk iy (Shiji, 1998

DA LSJBJ 69[.45)\ .«\.Ju) Q‘ﬁ.zs b ja.JJA d‘jﬁ‘ DL

08¢

DS e s pree b Ol b, oo
Ol > el odd A5 llmy e O 1 55 5
@3 pame SleShs Jdoe Lo i Jla
Ol saS Sglate caaldl Lyl 55y CiS OGI aibe
Laklts sy bl 508 Lo 5 033baS bl 5o i
S Son s oS sk s oois cb
5 b M Kl 5 s Sl 2SS
(Mo Ol b oalis 3 alsS (6ols pe e 092
Vg b Obgen iSOGl GiT &d g
el O 03,208 5 0lsl3 3,008 fimen 5 $353LES
(st 3 e Colan 3 s g 4wl 3
3ol e Ol cpls 055 55 S Sl eslizal s
5 ool S (6ol e e lao, sy (sl il (sl.é)\
g e oslgen opb 5wl e CESHL
ghe Orlo 55 s s BaS s Ok,
pgee e JOTVA L (allB) ol sy i
s (Salicaceae) aulSJlu o,5 4 lawe (Populus)
Wb e 8 T 5l i s i U gl
.(Eckenwalder, 1996)
$5 S5 s Sidnnd Closar cils
O ebie 5 adsl DMl Olyea iy Glapls
Sl ol esls ol sl b sl
bl laosis s Sy W Bl ppee 5 Al
bl Lo, piS 5l F o 55 a8 5 Wl Ol il
Sl i 5 s a4 Sl OkaSl 5 e s b
Sl Sde ol 53 dsilir (sl sl gt (6 SKadir
Sledd i S S Lo 5 a5 b s Bl 51 g0k
o3lital 3550 o A5 SOl slertS s pB)l
5k I8l Vaems ((0YV0 (anld) Wlas S 13
el QLS i 53 A, 5l U e 50k
L s 5 fSis wlS gl Bl Sl S



0¢0

Wle Lol 8,5 S5 Ll i ;S el SI5 s ol 30
Il 5 Gl e b S (b OF 6 5 5me
Up el 5 B e & S 5l S S
338 o Ay Olak Culg 5 s oS (g g
0 sl sy (VYY) el s s feslend
S Llosgas pMel 5 ardls oy Mg ol Ol s
S 5 Jle 3 0l pame M5 4 6510
Sl i pd e 4 day Jle s 0T W5 pde b
2 S Jelse s dmes osldle sy SLls e s
O s 5wl £ (S5 Sl st Juld Sosldla
Gl ol 5ol e 5l e peme elS
3 Ay S b ohs e Slidss 5 Sladllas L s
dgad 53 dx e 5 LWl (g kb AL, ks
23 Ay ey il gl b a5 dle il
(TAY) e ke 5 gy ol Sl b s
by kS 51 IS S, s o L ped pNlel
aw odas Ol (s b Jsb s VL el
Lo, Jsl ale e bild oS a2l Sl d
o595 Jolo Sley b 5l aS ol 4yl al ),y ds g
e 50le cal e cpl s i e slasls 2 51 LS
L el YOA sz 350 SSlS s g slis)
o 3 5oy 03 e Bl b Wl s ke g
sla,zen3 Jold Glay o 5l my e Ly alo e b g
Sl Sass dess Vo 3l s s e g ol g gl U
sy oSl ol a3kl Bl A e ol s La IS
VO e pl 3 e slapls s g ol
330 03 el VY &l Ghasy ke U oe Sl
3 eyl Al e Ll ol e 50
5 el V0 pl sy S0ke booles g e
el 030 555 5 e Ble Y L, s Ll e
iy Jead S b Sl culs e Sl o "y

Hiles 30 1S e Gl

£ 5ked VA M Ol g 5 K Slidow daldaal

5 e GlaplS 3 o 3 Shes el g
Sl 03y g LIS (558 gasdae Sl o
(ol AYVA (o VL YV O 5 ey 5ke)
Sebe e gl elely OV iy (OTVA
DS SISTIS I e oles s, » (path analysis)
J5 S oKl 53 e IS TY Ly g
jujhéowpo\ﬁucw)lésﬂfW|cm
Sssne 5 ke pdtes Sl SLils Slio s S e
035 $3laBl 5 g Ldo Ulyea o3 Shes
P TS PN UGS [0 O
338 dodes Wl 4 opy axs dagls S
LS 5528 55 ad> > Micheal er al. (1988)
(opb 5 Jab gli)) S5dpspe Sliv g, S50l
33y Ay Gl ssked Ll Wil Slg S s Ol s
Jl Q_L: (P. euramericana s P. tristis) ,ywo & jf
3 pll Ddasli S (Sols pe e 5 LS e 53 U
N e Ay S P.otristis $5S aS Lssad S8
P. euramericana | il N> slo 51 L3 15 055,
gl s iy Sde b s 1 saeal s L,
05 e g o sl sle U 55, VO s | Co
OIS Sl | g R S 05 ST Ll s ol
by s G g3 ol 038 Uy P tristis
o cwl.s s> Rongzhou & Lieffers (1997)
33 W oo had o son ol s 5 (SR s
<t }.JT 3 Populus tremuloides s Picea glauca « S
Gop pledl S 45 A3 S Nlel 5 (g pSeslil (555 5
S s 00315 S 5 gy a0 (Al o R 53
3 Sl Cala s pledsd Gose e (RS
e e TS5 Gl 0l 4l Sl s
L Schumaker et al. (1997) jiomen ol atils Jy35
s P. deltoides 50 ©5 55 S|y wsp
el (UV-B) Jiuelysle 56 4 P trichocarpa

“:“?JLSJL"_;M ))k‘b wuﬁjﬁctw)‘ékbw



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol

liv 31 b bl slaw ol Sl S Kus s
Sbl ol VU sl 5 pll laws alol 4 51 Jis ) 5
b ool Slles Lul a3 Sk s 4l Ol e
oy (OLSS aa ja) oo Solel b Jilasl oy
o e gl sl (e s oy )
Cysods o 5 (WYAY Jle 5o (g2 Y CUJJ L)
A ksS Jlel bS5 lolSS e gl woleS
5 g gl s Ol 55 Ol Sl e olo,31 5 dl
wli el Akl oy saly b Sl a5 ot
R I P R R S O
3 g Skt al g (g e VT CL&.?)\ 03 ol
A0 Gl S 5 g ol 4 gl kel
Sleap 53 5 Sl SSwa LIS 8 s 5 oS
(G5 —r V""') N A3 S o abg e
Cr o V) V= b ddaly ol e s s
T XNE gl ool T oaSa e 4 S S S
oo g e a S s Cw)‘:hcfﬂ‘\.g(;}).) wa
S s el s el (0l IS
oty WY Ol | b s alons b g e 5SS 5 e
Sle oos WO 5wzl lagls sl S s
3 dle SIS 5o Gl o e Gl sla S
2 ekd o glaesls Wbl w5 oS
sl A oo Jl p s pse glaes S
MINITAB (sla)l53le 5 51 eslizal | (Nested design)
S eslizad b lap Sl aglis 5 elnil MSTAT C

A flb.g.:‘ SRSl B

0¢

i) Al Sl e e Lol G

sy e fBl (M5 L e 5 S
e s Ok S Ll s udy fad s b
ks Ll 5 b gl aglie 5 LS A5, Slsp

ol

kg 9 Olgo
S e il QIS YE sl b Slesl ol
ﬁ\ijjbcuﬂj;wg)ls\')&si/\wj\eﬁ
S \Yov CLAJJQC.J;;M OGS wls gy ansl>= 55 Jla
B SRULEYY V.A\J.é)'\w..)\..i fl>.u'| luscla..»)'\f"\}l.g
Slp Al bl 5 ) e W5 shna 4l
\YVA el (sjb )3‘94.:@]3);,9 6@&5@5 cL)lLiLa)T
oo S sl 1 e WAL L didal s s axilS
a8l 9 4...:;.“:) JLG_: dol VO sluss cL@u.LS D95 3 O
Slr O 4 5l s e A e LS
Ol 5 53L s Lol as 50 53 (55,08 Oldes
Lo tle Voxve slal 4 las S sl 5 VYA
Slyp e Ext MCU Sl s Gl e IXY sl
bosdow s Slo 555 O55a ia)b'm))'l.gal} slagls
Jg culs 5 Jdll & 4 ) cude oS S
B s VYA a8 220k 'CUU 03 pyee slagls
53 oS el bl ann sl 5L Sialasl s
0x0 a5 S yson g ol YO slu Gl SO e



0LV

£ ,Led N4t Ol s 5 K Slidos Aol

b 250 paee SIS ) Jods

i ol e bl b oIS LS ol S e
58 Ele 5 WS Slades an o P.d. 63/3 Populus deltoides 63/3 \ kgt
0558 Bl s Wl Dl a3 P.d. 63/1 Populus deltoides 63/1 Y kgl
5S w5 WS Slides 4 o P.d. 63/6 Populus deltoides 63/6 v kgl
2558 &l s LK Sl e o P.d. 63/2 Populus deltoides 63/2 ¢ kgt
T I3 S LS @l Pd 77/51 Populus deltoides 77/51 0 kgt
58 mle 5 WS Slides an o P.d. 63/5 Populus deltoides 63/5 1 kgt
T I3 IS (g, il P.d. 79/51 Populus deltoides 79/51 v kgl
gl I IS (ISl P.d. 73/51 Populus deltoides 73/51 A gt
= 3 S LS Wl Pe. 561/41 Populus euramericana 561/41 4 kgt
(dald) 580 -0l S P.a. saghez Populus alba (boomi — Saghez) * )'L.CU
T 3 IS S wl P.n. 56/72 Populus nigra 56/72 \ T
— 3 S LS Wl P.n. M* Populus nigra n.M* Y ezl
Zie A3 S (e il P.n. 56/32 Populus nigra 56/32 v b
Tt A3 S (I P.n. 63/135 Populus nigra 63/135 ¢ o
— I3 S LS @l P.n. 56/75 Populus nigra 56/75 0 b
— 3 IS IS wls P.n. betulifolia Populus nigra betulifolia 1 “mz b
Tt A3 S (e P.n. 62.149 Populus nigra 62/149 v LB
= 3 S LS Wl P.n. 42/53 Populus nigra 42/53 A wzr b
— I3 S LS @l P.n. 56/52 Populus nigra 56/52 4 MGU
T 3 IS IS wl= P.n. 62/154 Populus nigra 62/154 Ve T
BEwAY é\f 5 s Sl d e P.n. 62/140 Populus nigra 62/140 A T
2558 &l s LK Sl s o P.n. 62/171 Populus nigra 62/171 VY ezl
(v aels) e -0ks S P.n. Saghez Populus nigra Saghez \Y b
(Y sali) g -0l S P.n. Grizah Populus nigra Grizah R MCU

Sy 4:5)&:3)'\ OT&)L%; Lol LJ..ZLgda C.,\.w.,« k;JS 6)‘,\& AJlJ'>'); 34 90 ;ti)' .,Li)b.ﬁ)b'- [ Cw‘ 6\.1\'_)5 sy LJSJ\ I3

SIS 55 bzl lapls o5 8 bels bl
6)\.)@# M| (c)ﬁ 93 JA) JS 9 MCU

J )L’CU °}J§ 92 e W .J)‘b S 9 (PS ~/.\>

Js.lbjf odalise (PS '/'\)5)\3@#

3 S Jalesl sols P M Ol g b ool ol

Ol (V dsdz) eilly amed mli &8 5 5bolea
S OYAY BYAY) byl Gldle n cas

gLl a3 gl SRS el ) 5,50 Sl

dl;—mj.a):)l:_(.a):t;.l:lj}gﬁﬁoj&ﬁ



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol

0¢A

AYAY G AYAY) Saalosl Ll 53 oy p 5590 Slho uib,lg 40 @Y Jsux

)L&a«);gﬁﬁo— i C,.>'-J>CL£.')| i 5 e il b i L5>|)'T4>,-J; .
wmgh gt S lemzt Slgb S L eepb Sleb S 1 engl Slglb S *
ACRARVAR S FFA 170 e qurm*"‘”‘iwm” W /AL®E \*wrz*”‘”‘ior-/-/\** 018/ VA™® \-wm**”‘”"i % (Y Jle
- - v R I - SN o oA Jlosss s
VAR oY\/+4  £4Y/84 YV VA YA\ V/AO §/Y Y/or Yef VY VA oLzl
- - - - - - - - - WY Ve 1y Js

Solspme Nl Sodan L (WYAV 5 \YAT AYAO
S50 3 sl (gollie b candy ol WLlesl S OLES
ot gl Ll S sdalin oa S5 o e
JS 5wzl GLplb glapls o S - a0
S gosba ols Ol golie Cunsy (035 53 ,8)
Sl ghls Kdes Ll plas elil A,
055 oLy e s s ey (P S 0/Y) Sols s

258 3 e 5 aseia

Opsl b bl sl o Ske alie il
SLIY Jad= 53 doys ) Cb“ 05 Sl glaslsas
b s gl b w51 0T el e
ol OLE il (OFAY B YA Jle 5 s )50
(ol 0351 o gline (il gldle j3 Aul581 Ol Ll
03,5 55 4 Szl Glapls o5 8 53 &S g osbe
35 (os S 53 8) IS 55 fpiamen 5 atenzl glalS
YFAL OFAT 5 AFAY OYAY 5 YA s, e JLe

Loys Ve 3 oSl 05051 b byl @l 53 s 3,90 Slio Kl dslis ¥ J i

R e N D) S sl b

S 53 a0 () (el Ju
ezl ket &S ezl Szl &S ezl 5zl &S
*/*Ve +/2Yc /oo d VA h VAV E \/VY h /AVe Ve /Y4 e YA«
*/YY ¢ */YAcC /Y d Y/eVg  YAYE YAy g \/Yoe V/VWe V/ile YYAN
{/tt ¢ VYY e 0/YY cd gyaf  o/\Ye | ALS g¢/¢vd  vead oV d \YAY
Ye/AWAc  Ye/Yeco Ye/iAC Vide AYd  VAYe V/IAYc 4/00c  AoYe  \YAY
0Y/¢V b  6A/NYD  0¢/V4 b vvyd  4Ave AN d YW Db V¢4 b VY/AED  YYAL
WAYD Vo/VED  VV/AAD AMOYc VV/*Ybec /¢ YY/AL b Vo/Ae b VE/AYD YYAO
Vov/ida V+4/Wa VeAira 4/AYb  VV/edab V+/00 b Yo/YVa AW a Yy\la YA
\Y4/Vva \YV/Vra VYo/Wa Ve/Ava VY/40a YV/\a YVEda V4/NEa \WAra YAV

LI n b (5ol me Ml o3 ) mha 3 e Gy b Sile



0£4

ol Ly aS das e OLES Lasls e ol duled e Al
2ol sld Sl C g ez o) ehsa 5 Slio
iy sl (Vs Y O GldSl) dby e slajlosed o
bzl GLolS os 5 v a 55 ez Rass 5 kS
iy Al e 53 (05,5 53 8) JS 3 ppizmer 5 4tz
bl Gl b e )y e e Blis 3 e

bj...l:w o>

£ 5ked VA M Ol g 5 K Slidow daldaal

W gl JaB Ay Cumd s S S0 Y 5 Y O LS
035 23 wdpu L e s s gl LS
S (35 45 m) S 5wzl olgl slagls
bl pAe R §5 & o La 1o ses ol cdias o
AYAY 5 ITA sl il s sl s 1y s,
osls OLEI VYAV 5 \FAT OTAG 5 YFAE OYAY 5 \TAY
ot L op Sy Sl (Sle alis =W

S G S o e 5 S d plp JaS 6l

T T Al w gl S

= T Gyl T O /e ) e s

Y

YA \YAN \YAY \YAY

V\YAL \YAO YA \YAY

\YAY G \YA ‘5L€JL.‘).»J;_,;.,¢,L;CU ru)‘wuﬁg})‘gt\ﬁ)‘ ‘4:".."“‘12‘)&#)‘"}"5_\ JS..:':

Al el T ) gl G /e ) e s

VYA \YAN \YAY VYAV

\YAL \YAO YA \YAY

\YAY G \YAe LGL?‘L“J’J.’M MCU fBJ‘WﬁJJJC\EJ g@nﬁ‘ﬁ;ﬁ)hﬂ—" JS.‘Z‘



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol

00

T T G Ble) il

- = (j-ﬁ)&u-?)‘

_

S / aa f0) (sooe a0

VYA \YAN \YAY \YAY

\YAL \YAo \YAR \YAY

\YAY G \YA 6\.@.“.«): (MCU_,,LCU) ﬁ}.’uﬂ rGﬂsz&ﬁ")}tw)‘ ‘Wﬁlﬁjﬁ,t:,ﬁ—fdﬁ

23 S5 ki 350 4l (h) gl 5 () s Dlis
Dl el 5 S e Dlis 53 (G A s e
Lol Cam e am b jlantl gl wlsl s
L, g Pd. 63/5 IS ATAY dle s 3 S s p3el
501008 L s Pd. 63/1 IS L el en 5 sls OLES
AR e o e S s e /E0d
o S1OYAY Ol 53 Goge Pd. 63/3 1S s 5 Las)S
oot Lol 3500 A5 (28 S e VYAY Jlu s
Sl sl 658 slanls L Pd 632 S L
SIS OO YYAY Ul s 5l OLES (65 sine
U3 sldle 5 sl W6l s S 5 2ty e S
P.d. 6372 S a4 Glaze e o iy S gysba i
S s e S s CaSe e VY/A0A L SLe L
LPe S61/41 S 5ol 25,5 55 Jl opl 55 5 s
5 am war pm JSe s a0k
e s ez 4048 o Sle L Pl 63/1 S
Jlo 5o 238 13 o WS Gl 45, 0 o
5 P 63/2 Jolz YYAY Jlo 0 claplS oa \TAY
YVYN 5 YN e L i ja Pe 561/41

ey VB E LSS 5 o=t Al -t gl
Ao SIS e Jlss 5 S RS A
ool &S L 0T 51 e OLES | a5 5Lel
Kwg 5 sl A el WY 5 Y O sldsls
FEOl Ly s gl e 54y (3l ol OL 0L s
oy s sk Ady Olas Js s edes bagls
sl =t dor Glas s S e 5 IS e
(V) s Sbzl SlaplS o 5o 0 5 & sldss
B > Sokd Ad, k) o Pa. Saghez :JS
Ll cals QLG Csld 4y & Cand o= s
Sbols pled & 51 Gl 5 o -t s el
iles pai foe ot 5SG L,8 Wgy S a2
B LRI Y COpNR NG [ S PR ES I
Pd. 63/3 5 Pd. 63/1 sl Js sl Jyl Jl
B e /A AN VAR RS E P PRI o
AN 5 Koy S oIS Ak 4 Ced s e
gl 5 ks a5l Sie e S 8 B ey S
b Loy LolS nfn peon 205 OIS 0 02

S5 V)l a o e Sl & xS



00\

Cazb G lS e 03 o -t sl el

s e P M 5 Pn. 56/32 glaJs zlesl Jsl Lo
B R AL A TRVAR S oSle
B esS eV 5o ey Fa O ek 4 Sl

Z

s S
0L Ady i P 56/75 IS OYAY Jla s

SYVY o b i P 62/140 IS U el e s 315
Ly Lo dS e S s S ze YYA
L Jle ool U3 50 Pon 56/32 5 Pon. 56/52 oS
Osk JUSe 53 aSla i +/YAE 5 o/YAY s e
My e glees, 3 Wl 035 L s ome e
SolS 85 LB ITAY Jl s S 15 s
S s s Ll ol gl e Sl S
e S (gosbay Ad e3s38l Wl 4 P 63/135
VIAVA :S5ke b P 56/52 IS & Glae o
o (rl 03 S OIS ass s JES 53 aSe
obe L P 56/75 08 OT L Sls gms St 05
P 62/140 JS 555 LS8 53 caSa 2o VAV (o
A5 a4 03 LS s e e VO Sl
o opl 53 ks S5 aS Hbols (23 S I3 Ly
53 oS e H/ATY (- oSole U Pon. 63/135 S
g Sales] S IS E e o IS
JLENYAY Ul 55 slaplS o \TAY Lo
LAs L1, Pon. 62/140 5 Pon. 56/52 P.n. 56/75
NS sl P betulifolia S Il pl s Js
L P 56/75 oIS Jla ol 55 .23 S |y Pon. 63/135
Olgoa HSa 53 aslo e £0/887 s oo SGLs
P.n. 62/140 P.n. 56/52 S )S 5658 5 S 5 s

FYNAY Jl ez b 5 54 Pon betulifolia

£ 5ked VA M Ol g 5 K Slidow daldaal

S L3l S 058 e S 3 e
Ye/ooY oSl LAYAY Jle les 5o Pd. 63/1
P R e LR SECPIEISIL-CSERUPLEYES
w5 OYAL W) Jbesl ol oy Jle s
SLSSOAYAY 5 AYAY Ll s Jpeame 5 glap ks
s Pe 561/41 P.d. 63/2 s )S &S g, 5ba ks S
9 WY N eeVY s Lol ga Pdo 63/1
s LIS e S s o caSe e VYT
5 bl ol o Pa. Saghez o IS X34 oy S
o S0ke el W5 1 o o 5eS Ll plas s
S 3 xSz VENTY OYAL Dl s oIS ol
53 25 OIS il 2/ TE 5 IS i
SLolS 5 e S e (WYAO) bl ois Jl
SIS VAL 5 VAT OYAY Gl 3 U S

s Pd 63/1 Pd 632 s JS &S ssba s S
A NE o bwge b o ga Pe 561/41
LIS 5 SbSKe 3 cnSo 2o 46/6T4 5 Ve 8/00A
S 5 s plie & Pd. 63/1 JS L ol 55 sy
Kl s g M5 g plis & P 561/41
gy JW) YAV L s Pee 56141 IS Ll sl
VOA/ Y W Loy enls Ol Wi i (a2
Pd. 63/2 Sa S sy IS cn i S s aSa
3 VMMWY e bnge b e Pd 63/1
S MS gdn glaesy g es S e VEV/400
o OYAV Il bl 2T dle s s S 513
s 54 Pd. 63/6 5 P.d. 63/2 P.e. 561/41 sla:Js
VEE/ALY 5 VIVAYY OVA/AA e bug L

&byuajjfju&sdjf)szu}au&fﬁ



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol

5 P 56/52 P.n. 62/140 Pn. 56/75 slasls
AWVAT e bage L S ja Pno 63/135
s S s e ze VAYVY 5 AS/AY &b/
gy ey S5 LolS o
P, 56/52 S (OYAY) (hlesl axis Jle s
S S VO VA W5 L LIS S o 0
3 s LS s e K S s
P.n. 63/135 5 Pn. 62/140 P.n.56/75 sla )
VWANAS 5 VVUAV S VEANVAY o o g2 b 5 S
g ey S5 gls g e s S
B) b8 gl 2 5 glagds oS5 s oles
> YAV Jl s S i 2 s L (VYA
YAV Il Jralest =T b s dd 1SS e Jla (!
s Pn. 62/140 P.n. 56/75 P.n. 56/52 la-JS -
AVINVIY o boge L CSja P 63/135

LS p 5 0 caKa 20 \TWA/CAA 5 VEV/VIY (Ve/0))

..Ubﬁbcej)fj

0oy

5 oesS o JSKs  caSeze YY/FAA 5 Ye/eoY
Az S5 g slbaas
Jpamed GBS 5o S5 55 WAL L s
S gosba L3S LSS ook A= U S sldle o
P.n. 63/135 5 P.n. 56/52 P.n. 62/140 P.n. 56/75
5 NO/AVY Vejort QO e bangie Ll S
ey S 5 LlS iy S 5o CaSla ze OA/YON
s ombesl cpl s Pon. Saghez s NS Ky
o= 4S5 Sosba 0 S e RS L gla S
S s xS za YEFEY L WYAE L s IS -yl
2y oIS ke 010 5 IS 5 Nl i
51 (Pon. Grizah) byl Ko aals IS cunss b
o SSke L IS pl 45 (g gba o g e
0N Al ITAE Jle s e s S jze OFNT)
3 ki b lalS ke a3 5 S i o
SLolS 5n oS e (IYA0) bl i Jl
S Gosba S S S sl s e g



oov £ 5k V4 W Oyl e 5 Ko Sladow dalluad

- = ==Pd.63/3 — — P.d.63/1 P.d.63/6 P.d.63/2
P.d.77/51 P.d. 63/5 P.d. 79/51 P.d.73/51
P.e.561/41 P.a. saghez

Yo

(o gil) s

\FAL \FAN \FAY \FAY VAL \Y¥Ao \YAR \YAY

Ju

- == =-P.d.63/3 — — P.d.63/1 P.d.63/6 P.d.63/2
P.d.77/51 P.d.63/5 P.d.79/51 P.d.73/51
P.e.561/41 P.a.saghez
Yoo
&; Voo
~
\§ Voo
)
3 .
A
N
YA VYAN \YAY \YAY \YAL \YAO VYA VYAV
Jls

YAV G \YAY 6\.@.‘\.« 23 pge JL"GU c@j e Jb"a.? -0 JS.J»



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol 00t

= = = =P.n.42/53 — =— P.n.56/32 P.n.56/52 P.n.56/72
P.n.56/75 P.n.62/149 P.n. 62/140 P.n. 62/154
P.n.62/171 P.n.63/135 P.n. betulifolia P.n. Grizah
P.n.M P.n. Saghez
Y.
\o
~
1
=~ 0
' T
VYA VYAN \YAY \YAY \YAL \YAO VYA \YAY
Ju
- - - -P.n.42/53 — — P.n.56/32 P.n.56/52 P.n.56/72
P.n.56/75 P.n.62/149 P.n.62/140 P.n.62/154
P.n.62/171 P.n.63/135 P.n. betulifolia P.n. Grizah
P.n.M P.n. Saghez
Yoo

OlSa / s 20) o

VYA \YFAN \FAY \FAY \YAL \Y¥Ao \FAR \FAY

Ju

VYAV B AYAY slgdle s p g 4:....3.6\3 fb’j > 5905 =Y JSJ



000 £ 5ked VA M Ol g 5 K Slidow daldaal

YAV GAYAS) (st sl 53 Shgb plol oy 3590 Sl 5:Kls —dl —£ J gt

VFAT VFAY VWA \FA
EE T U TR S s U A S s U R W
A T I AR A I A A O
T AR - i
D S S S L B O S D LY/ EUE Y R
S04 > 30 > 30 > A

Yeova AN AVA L 0/8YY o/Ne VY JEVY Yo YAA VY YA AV pd633 )

YE/enY AN Ve/OA 4/+4¢ WY AR v/804 Y/YV A7ARA +/+4¢ Y/VA V/4 P.d. 63/1 Y

14/YY0 AVA 478 0/EAE Yy 0/1Y (VAR Y/AA Y/t EARY Y/No */AY P.d. 63/6 Y

YY/VY . 474 WY/VA T VY/Q0A /00 A/AQY V/EYY Y/Y Y/YY o/ \/AQ v/Vo P.d. 63/2 ¢

WAAYY VAN QAL D VR o VA AN Y/0A V/08 Y ANE oY pd 7751 o

\WV/ve NAY NAA 0/4Y0 1/0A 0/00 +/0e9 Y/vY Y/ o/eY \/4Y v/Vo P.d. 63/5 A

VA \7A%2 AVay Y/O0VA LV 0/YA v/Vot Y/0) Ve /A VN Ay P.d 79/51 \

1¢/4vA V/o) A/0Y Y/evY 0/+) ¢V VN Y/oY \VAR o/e\0 \/EA /0 P.d 73/51 A

Y\/+ ¥ AVE  YV/AY 4/av) AR V/A+ /N4 Y/AY V/EA LARAY V88 Ve Pe. 561/41 &

0/+Vr o/V\ o/vY V/o 8D LY Y/Ao V/0YY V/4¢ Ay o/en) Vo VAR P.a. saghez \*

\YAV YA \YAO \YAL
ER T S S A SO IO W SO W S
IO ST N T T E T N Sl R B B G B
LA S N S S W N Sl SR W MO Sl SR U N :
SR B IR B O S BT B G B B
S 34 03 3 CHECE) SENON)

AAVARSA YY/YA WV/Ee T AL/ANA Yo/ VE VYT VE/+VY ARVARA ARYARA ov/eos  Ne/Ye  VE/Q P.d. 63/3 \

VEEMOY  ATAY YA/ D V81400 VYV Yo/ ) Ve8/00A NY/eE A0 L VUYWR \vAe NV pd 63l Y

VEL/AEY  VE/AY YA/ D AYYAVYY Y/ N4y VYY1 VY/ey Vo/AY 0L/YYN  Ve/NY VoV P.d. 63/6 Y

VAV/AYY  VE/eA VAR YEAWYY ATV YV/EE L AT /AAL VY 14/4¢ AREVAAL SRR VAR BN VIVAY P.d. 63/2 ¢

VYVACE  AYZEA YA 0 Y VYEY VA IAAD VV/s A YV e/0) \VEY AVIAR RYARY \o/ve P.d 77/51 0

AAVYY YA WVAR T AQ/EVe Vo/88 YW/ TV/EYE Vv Vo/+\ LAY a1 AAVARY P.d. 63/5 a

IA/YOL AT/ ) VAT g V0T YAAY L OWAAY MY VoFe Lo sANVA4 &Y VYN pd 7951 Y

VeO/FEY AY/0Y  YA/OY L Yer/Q8A VYAV AVAA T OTTEARYY  Ve/eV VoA L 4/48Y  A¥A NENY  pd 7351 A

\WVA/44A  VE/YY YY/YO L Yod/s Y \Y/A YY/h0 4e/874 VYAV \V/4) VV/oY s NV NVAA pe 561/41 A

EA/VY Vo/YA YA L EE/AAN Q)8 \Y/QY 14/474 A/vo /YA

VENW VAY  AYE Pasaghez  \*




g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol 001
YAV GAYAY) G lsT sl 53 dtamz b pU,l (s 2 3550 Slino :80ke 0 £ Jpur
\YAT \FAY \YAY VYA
COE T S S T N U S SR X
rO BN rO L RN rO B PN SO B PN 9
AT TR T T T T I I A i I
S LN T N N Y i)
U N R N I T N A SR N
L - T LY, S Y - TR LY S S N
I T S B T S S S T S S
WAV UTA w\ri A FAY  vAQ SYWY Y8 AT YN VAL Y P se72 )
VOASEO/YE VYA D YsSeY  §0)  EAY L YAY Y0 VEY L g YAA L AN Pn M \
VAT VEE VEY L EAEr YA EAY L AL YA Ve L AT YRA N pasesz Y
VAVAA  VoE VAR | EAYY oA 88T | XN YAV VT L aaVA VAN AR P 633t
£UE0 VAY VAV D VAVL  opT ok MY Y V68 L AV WA s pasers o
YA VS AS L E8A0 U ) L oAee YO WAY L sy V0N Vi P bendifolia
VoW OAN VEAS L YNRe  g/ve ERAY LYV Yo Y L Ve Vet cAA L Pa62149 Y
WAYY oY VAT T YAV WAT 64Ty L oM Yo VY L WAA VAS A0 P 42/53 A
Yy/\av V/Yo ‘\/O\"i V/\VA £/VY 0/0VY i +/YQY Y/VV \/oY i v /e oY \/0Y v /VA P.n. 56/52 q
Yo/ 0AE VAT L OYFAY  8e E48) LAY XYL Ve L ATY AAY A& P 62isd e
Ye/e oY VY R/Y“\i /6y £/va JARA I +/YYQ Y/0A \/64 I +/0 84 /¥ C/ANE P.n. 62/140 Al
VOAYY VoL VYA L WY g0 gt L ATV XYY AT L eaTV AXE N pae2i7l Y
VOVE AN VAL YASY YRR R AY XYM A LYY YA MY P Sagher Y
VWYV VA L OYNAY RN ST Y YAY GAT L A AT Y P Grizah
VYAV YA VYA VAL
CR S TG S /e S RS S IO S Pl
SV R I A O E I R I Gl
N N T v NN T v A N 3
LN § EEEN 3 30N § 300N 3 3
3 \3 ~ a2 ) \_}ﬁ ~ A 2 \3 - A ) \2 AN~
S S T TG S T T S T S
VYFY AN V0V VeV VY VA0 1 TO/AYL AVAV VVA4 T SAOAE VYA VAN Pl 56/72 \
VOVAM A V0/AR T WYY AAL AT L OSVANE VM Vel | YVEeY VYA ANer  pam Y
VAL DAY VoA LAY VaAA Vorer | WOV AV YRR | OEAE Ve WY Pases2 T
VAN 1Y/ \'\mi VWAAAS Ve/e) Ve VAW ANGNTAY OANO VAV AY¥O P 63/3s &
WeeNY  YOVA VA0 T YEAVAY 485 YATA D AVAAST QAE VVos | QoY ALY \o/SY P 56/75 0
VAT VV0A VUYL VAT VA No/or | VYESY  ANVA AY/Or | 080t VAN YA pa beulifolia "\
VAMIE VXV VUTAL VRIS Qo) VMY L OWAYE ANVT AY/eF | oVerl VAA WAY P 6249V
WWAYA VAV VT WANA QAT Vgl | sVAST VoY VAN | YONTT VT VoA P23 A
WYATE AYAY VARV NOFAVE VY WAV | ABASY 408 AWAY | T0AVY  ANAY YA pases2 A
IVAAEANY VVATE QIVed 4y Vger L oodovY  ANE VYA L EENYA VYN WYE pa62isd N
VEVATF VIR AWWYA L NYA/AYS  Ye/0F YO L AvavE A VEAVY L Vesess AT A\YAY  pa2/id0 )
VAFA Ve VoAV WWAYY AT ATeY | 0uATR VAT VYo | TVAAS  VAY VWA P 62i7l Y
Voo A Y \o/o\‘i Ao/Y 0N q/0 e \Y/AY I £V/YV V/60 Ve/qn I YE/vEN TVAY q/vo P.n. Saghez YV
IV/6E0 VA VVAV VVANE QAV VoY L OWYAY AV VYT L oA Age VN P Grizah Ot




oov

L (WWAY 5 \FAT YA 5 \WAS OTAY 5 \TAY) A,
L Candy ool sl OLES (gols e el Sodan
23 S SIS s e 250 5 Dl (g)lds
S ol O KL 4l A5 S sdalie oa Sl
I 5 a5 Il S b o o 5 (5,5
2 e 5 Sk A Sle & (g sba w2
Slke L (VA0 Jle asle) A8 i, b Jle s Llsa
OYAL Jlo Se) SR T P BV P
A LS CL&J)\ Lol sl DL (guls pme 3D
53 ) U5 5 ol GLel bapls o5 5 Sl
iy oS gosba ol Ol gslie Candy (055
Gols ome Ml gl Sodes L LIl ol ol
e 5 paseio 05,8 S s b s se3p (P<0/0Y)
530 5t ldSs 5 -t Jsde ol (23S 18
P.a. Saghez ) L(OJS Vo) pgee )'L.CL? sl e
oy & S ez g o 5 (SokB A, b 5l
5o —t sk elely Wl ol 0L Sols LS
Ay Ly Sl ansz b gl IS plad V5T sl
ool & e o sy oo 15 o
ol s oS el ks e Pa. Saghez S o5 4
iy b (s Dy 5 Al 8 s Dbl sl
2> My Ky e IS ssba s bl slapls
L oSl 4w b Rl gl nse sl
BTA sl b Lol ams 5 bl (s ks
CiS Jle Olgea VWAL Jle 8 S L5 s LOYAY
S S e s 5 Jol Gl S sl Ol s
Ly o) 5 o3 s opas 3 Al s DRl s "
o @ Cans d o 0l g5 ez 5 W1 (g

‘)‘ﬁfw“ A.L}ja BE ! on.{L;sS.b)J WL‘JTFT

£ 5ked VA M Ol g 5 K Slidow daldaal

Sl ol 0L by a5 sboles
o s Slio L 5 OYAY B AYAY) sl
S S S e s L) il SRS el
Sloks o5 5 53 bl S aw pa s S s
Solssme BNl (o358 53 p8) S 5 s 26 LG
33bgl es S 53 pmamen (il 5y (P /0Y)
Mt Sde Olaw L 150 Jle s a:w,.gcb
d U oamd ol s S edaline (P 2/0)) (gyls sme
Srame pgeo 1py op okl LB o5 ek ool
s Ll B e SRS L s sy bty
GRIPI L mmen b e e o WP L s
Al o Sull 58 Ay S 5 e sme A= U
5wl e Gl aealsa i Gl b dle ul
St slse s O Sl U5 (1515 alss S
5l @ s e slediae 5o Wl sl 5 S
Slhaasie Mol L Al iy U3 sldle L
ool oz b 5 SLel Gl s 058 G 5o A,
gl Ly Canb 5 T g el ISl s e
A gbdd e e Slgl slagls o gl S
5o pUls (gl o ar 5l w3 4)
4 Camd oty gy A, L 5y slpe i
Condy (e A e M) aazb slapls
o Solie alie mlss ol Cilise Sl 3
)30 b Ly apeply Sk SIS sl Ol
Den Wl ezl Ll OFAV B AYAY Jl 5 e
S Sosbas s Dglite (e gl o Ll
GLS o5 8 55 ax Glpl gbols o5 S s 4
Sl dle 2 (05,5 55 2) S 52 ezmar 5 4tz



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol

Flas 3 e Ly e gtz by LU At
O GldSKE) by e laslsgel s ey WSy A e 4
Sl sl b e 5 kB A sl (7 Y
R R R U L B N e PY I U
Sl sS4 hlad o palie (3 4 pgis 53 1) (S -5L3)
pss 5 dsl W) Jg Dl ad> e 51y &S
Ll S aS Jle S b e o Al Cs e
YO Gl aml e 5 s el dal
U eRh 5 S sy Slis (Llesls OLLY
o0 e ldle) Obey Jsb s s e
el mlss b am al 2l sl S (s 0
Sls 53 S OYAY) am e 5 Ly, b ol
23 adsl S AL)) Ay S s Sl sl o
ooy g e U 3o, 0593 55 oy A5 colosls = 51 3
bt Kb Glosg gl 5l e 4l AS A
Llodgai SIS pgo e LB gl A,
o5 LAYAV 5 WYAT Ll 31 el syls Slssan
Jis s D b ard B nl A e 4l (SE
A 33 gl M) 23 s (Dose A s A e
Lol Ol whad Ol 3550 55 (2,08 Cuje SO
L dle gl L el Ol e Ol ps A, Ll nmlows
)tsww.;,‘.;czsj@\mgpww;xsmj
S 55 oph e i as )5 IS IS wpa
oo o 5 B pl Bl s es s AS S e Jl s A
Ll 03 S
50 Sl (:Sbe Gldsdr 5 m S5l L
e gl 55 g ao U 5 5Lz U L) e
3550 bzl GLolS 3 &S s bl Ol
LP.d. 63/1 5 P.d. 632 P.e 561/41 JSY (ol

00A

3 e 358 Go b Sl ada) e xS 3 W
S Pa 5 bt (S lls Ll
357 sl sl 055 5L Jprie Paslay 5 ey (e
Do S8 alanl g e ol 53 O oMo s
Cosby s Wl g am g LB I sl s U
sy on e slele Gy aise (LT 51 b
Ao opl 53 psee Ol e S 05 5 andls
el 5n sledle ol a4 gl gl 4 s
Slasl o Il 3l 5 o Sl Al o 1 ey

Jlo 53 g5 8 \YAY Jlw s 4l ¢\j Ly cdas 4
3 Il s o 5 o] gk L, ATAY
3 3kgl bl ln Rlr & 5 Y K0 s S
Bzl Glapls Gl 2l O 5 WVTT0 s
G S pa e L) Sk o 813l Ll
3o daslsa cos 0550 Wl 5o JS dle
Mo o i v s BB AL, 0 5 )l ds
(A e A2 bl g sl 350 sl o 2
A5 5T e eoler dlo 5l s 53 e 5 28
Sl s Olaj g Sl A owis cday 4 VYAY L )
53 A3, o b andl ol 0l il e b s
Ol cpl 35wtz b Glaphs 51 i 5Lzl glagls
(k8 Al e Lpl sblS Sl e
ezl Glaphs 4 Cond g (e 5 (o8
5wl wlsl s e e Yol Cands ol 5l
gl 13, sl ol diles Slg
ey s S (OYVE (S sS 5 L ,w
Dyt S 505 Jlo L Sl ey g 0500 dal g

93 A 3550 53 A Al SUS 5 AS (Ol Lol



004

solaswl 0590 2ubco

5 S S ATVA o el 5 g s kslend -
oy 3 Shas 5 AAS (3alE s el
NA-EY ((F-1) ) Ol SLEL 053 5 p ks aloes

GBSl Gl - b ol SIS AYVA gVl
fin i Olml3T 3 s lie slacls
oo VA 528 &l e 5 el Sliios

S3Pmpd IVE (e 3) cp (S S 5 idasm -
Agie AL sl oblaxl L sl oblS
A=ao £V

s 3o SIS L gn S5 C‘)Lp\ AYVO () (ooulB -
Amio YO (528 Sl 5 Ll Sl

Sl Slidss o s Sl AYVA G enls -
Ol daws 0 'CJS a3 canls oS
s W 528 Sl s IS

Sla MWVE (aa 3) czp e frame il 55 (S sS -
DLl 5 Sl ammie 25 0L (S35 58
dmio §08 (G sy s Ol

oy YV (el s (e CF s e =
il gkl s s gl s Clasiis
0358 gl s We Sliges e ol
et VEY AWV o led

3R 2 e Slie (P e STV (e -
5 Sk e S YT ALK Gl (Saes
AASYY ¥ Sl

Wiy S5 s VAT (e e 5 iy
S Sliios Olws S 03 s la)s ol
OYY-000 :(4) VY Ol ol s

- Altman, A., Tzfira, T., Wang, W., Vinocur, B., Hazan,
G. and Vainstein, A., 1990. Clonal stability,
seasonal priodicity and non-transgenes: The
lesson from long-term micropropagation of
transgenic and non-transformed Populus tremula
plants. ISHS Acta Horticulturae, 530 p.

£ ,Led N4t Ol s 5 K Slidos Aol

5 OVWVAYY OVAAIA Ll L e b
boge blie j3) S8 5 G e e VEE/OY
S e AR AR LS PR A P
OGS 53 a0 EAAYY L P.oalba Saghez s 5
Bl IS £ bl 3 se b SlagdS o 55 5
L P.n. 63/135 5 P.n. 62/140 P.n. 56/75 P.n. 56/52
AVEONY AVIINYY ol e e e
03) LSy Cm caSo e WYA/AA 5 N EV/VAY
5 OESA 53 S 2 VYA AA Ll A 8 b g il
5S4 Pon. Grizah 5 P.n. Saghez 5 o35 53 A5
e e QLS 5y e 1e YTV/080 5 V0V /Al
2o M R S s Sl gl e
oon b memen s Oliws S Ol s C.,\M..au.hw
Wl (b e B 5 S slalls S
g il d> e 51 e &S Ws S asie il
o o 5l 5 (aadd S35 51 G pa 5 sl L)
B e N e N & SR v |
Il 3 o3l BLEI id e bl Sl ez sy
53kt Rl s e 4l Jl Olyea VYA
SIS 5 53 e (SES s 5 L ez b
e Olgabl L Olg e cnlple s 43 Wl S
= 03 Bl slem b s 1) LIS o 558
Jla 0 EalS IS sy ol plail (Jle 0 S1as) adl
(oo &3 Jals 054) Glawslis sl g 5 055
(Sl glasa 5 Cdy 5 g e poodle
SLoS (B 5 Dlided Ly, OAS Al S oo
sl e sols, S Lsb s el g

sl dal e Jlsa |y Olhls e e



g > (POPUIUS SPP.) 3 5o iiia o, g 5 53 CulS ol

- Schumaker, M.A., Bassman, J.H., Robberecht, R. and
Randamaker, G.K., 1997. Growth, leaf anatomy
and physiology of Populus clones in response to
solar ultraviolet-B radiation. Heron publishing,
Victoria, Canada, http://www.zalf.de.

- Shiji, W., 1988. A brief introduction to study on the
technique for Poplar. IPC, B. China 5-7 Sept.
1988, 31 p.

- Rongzhou, M. and Lieffers, V.J., 1997. Seasonal
photosynthetic ~ responses to  light and
temperature in white spruce (Picea glauca)
seedling planted under an aspen (Populus
tremuloides) canopy and in the open. Heron
publishing, Victoria, Canada, http://www.zalf.de.

- Weisgerber, H., 1989. Current findings in Poplar
breeding (Meeting of IUFRO working) S2. O2.
10: 91-107.

- Demeritt, J. and Maurice, E., 1981. Growth of hybrid
poplars in Pennsylvania and Maryland clonal
tests. USDA Forest Service, Research Note NE-
302, Northeastern Forest Experiment station,
Bromall, PA., 2 p.

- Eckenwalder, J.E., 1996. Systematics and Evolution of
Populus. In: Stettler, R.F. and Frohlich, H.,
(Eds.), 1973. Biology of Populus and it’s
implication for management and conservation.
Part 1, chapter 1. Zuchtung, Anbau und Leistung
der Papeln (Mitt. der Hess.) Jan. esforstv. Band
10, 267 p.

- Micheal, D.A., Isebrands, J.G., Dickmann, D.I. and
Nelson, N.D., 1988. Growth and development
during the establishment year of two Populus
clones with contrasting morphology and
phenology.Tree Phys., 4: 139-152.



Iranian Journal of Forest and Poplar Research Vol. 19 No. 4, 2012 561

Frequency analysis in the wood production of different Poplars (Populus spp.)
in Sanandaj

B. Yousefi

- Assistant Prof., Research Center of Agricultural and Natural Resources of Kurdistan province, Sanandaj, Iran.
E-mail: bayzidyousefi@yahoo.com
Received: 23.11.2010 Accepted: 01.05.2011

Abstract

In this trial, 24 Poplar clones (10 clones of Populus deltoides, P. euramericana and P. alba as wide crown
species and 14 clones of P. nigra as narrow crown clones) were studied in Sanandaj, western Iran during
2001-2008. Planting of cuttings were accomplished on early March of 2000 and transplanting of saplings
and planting were conducted on early April of 2001 with spacing of 4 mx4 m for Wide Crown Clones
(WCC) and 3 mx3 m for Narrow Crown Clones (NCC) in 2 separated experiments with 3 replications.
Each plot contained 25 saplings that were planted as 5x5 rows (9 saplings as main and 16 for buffer
effect). In each year, some morphological traits were evaluated. Results showed that in terms of diameter
at breast height (D), tree height (H) and wood volume per hectare (V) there were significant differences
among years and also between WCC and NCC groups (P<0.01). Although growth traits of tree diameter
and volume during the period increased, but increasing rates in different years were different. Based on
the mean comparisons of the years, there were no significant differences between the two consecutive
years of growth (e.g., 2005 and 2006 efc.) in terms of the D and V traits in the NCC and WCC, but each
year took place in a specific group for H in both NCC and WCC. P.a. Saghez in terms of D and V traits
was different from others among WCC, but all clones of the NCC behaved almost the same from
viewpoint of growth procedure. The growth rate of WCC was more than NCC, indicating the growth rate
(diameter, height and volume) of WCC were higher than NCC. Based on the results and graphs of
diameter (D) and wood volume (V) in both WCC and NCC, two stages of the rapid growth vs. three
stages of slow growth were observed. This point indicates that the rates of diameter (D) and wood volume
(V) growths are a periodic process in poplars (Populus spp.). In other words, diameter and volume growth
traits had a periodic mode over the time. The phenomenon is a practical result to determine the time of
cutting and harvesting of poplar trees. By calculating the growth years of trees, farmers can harvest them
at the end of the rapid growth year and don’t need to remain the trees in the farm in the slow growth year.
This reduces the costs of farm maintenance.

Key words: Poplar, diameter, height, volume growth, periodic growth.



