Sl o 5 S Sligios kb3 — ale aslibad

(\Ya0) SYO-FAS amio F o,les YT Wl
P00 S5 o ST 598 H0 &F g Wby 3y 9 (Wb ) S T 39 4wlio

T e s ohan il o g8 s ol sl Al
ol olgial s ply o8l sl it S (g smatils -
ol ol (s50s\aS sy s sl «ladz gl o piS Gl s W Oliios 3o (25 5Ll (J gt a5 =*y
ghamari-zare@rifr-ac.ir : s S e
olrl ol «sios\aS s 5 s el ol plojle 58 &lrs & Dliios A jn (2053 sl =Y
Ol ol o ol sBls s Bame 5 and wlie saSCtils lslenl -

VENY/YY 2o pdy gl AP/ /0 dls gk
US>

(Populus alba L.) s5,55 5 (Populus euphratica Oliv.) sy slaal o godmte o SN 5,0 (i3 ¢l ),J@w

a3l bS5 I M ) MS sS Jame 5 bS50 0l i S 51 sl VPN b AYAL sl
JU 53 51 G slime osl gl s e Shs w51 ool slaw s mliacsusns 5 wliicsu, Shs cris
sl dbas e al; 5 Jsb olaw asle e bl QU500 LU was Jdow 5 4520 5 S eoll LS an 55 s, 50 55 (s
b)) 55 0355 Loy 6ole il LS00 o uli i S ss pleliz SWICHRYRPITVE STNSTOV X SN g
gl s as Lbgae b BN 0oy 5o Cole Wlae S e b lpae Bt Dlis iy 5 beolgl s
samaplis &S w8515l wws 4o 5o P.albaxP. euphratica , P. euphraticaxP. alba s 5 8 55 3 sdal gy
V¥ om bl gyl (p s AL o 53 wse olyiea g 00 1S Sl sdal sy s oo Slio auls Ly g0l ol 5
S A 5 ensS 5 em ool Wl L S0 gy w5, b Sas o AN 5550 s e e sl FYF L
53 43 slaw IS 5 Kla g sad eslial (g0l 6,5 lptea s oS Ll 3N Lo ksl plas galime Sl sy, Slio
ol g s eolizal (ool Wly olaiea 0358 &S Ll SN s S s oy P B | R G

s skl pgio e G dS B ae s Sl gl bl j Wil & ol e a2 Y/AL ), can ol IS

039S ‘L;.u\.;ig;\;'-g.)ﬂ) A9, ‘L;\Aj,fw ;f)}: ok :‘;.\.;.\5 ol

Gl 43 S 515 o) Stds sy 5l Solemt A 55 2550 5o doddo
kb | ol il ¢S50 ad g 4 6oL ax 55 obds el I (Populus L) ,so el

Eckenwalder, 1996; Krabel ) ol sas & ghare & 5line S5 g5 &S Cwl nlaze 4,5 Y4 l,ls (Salicaceae)
5 P s 5l glass s (et al., 2015 Cor b Sy 5w, Co e Maa )l (gles xS

sba S L8, s sl g oz 55 Sk s el GBIl s gl sase slas 8 5 b o



e Syl 5, 5 liicy, sl S awlie

bl ool 0o il anes ool 68 K540
sad ol 28 s o Sty bay i Olidew
51 .(Jafari Mofidabadi & Joorabchi, 2001) ..l
Bl Ll s b5l gl g5 sbls b a8 ‘*5&.\25'T
a5 wlen S s LS, Amwy
S8 ogen oo sl ansls (g, 508 sy slaas o
ol ys S o5 0l CiS ol ol LB ol Ky
Loablie Do 55 slade ol 51 S olsea a)us
L .(Tullus et al., 2009) 355 o slaals b K oy 35
2Ll 5 ol e wisas b S Sl eslinl
3 il S e el e
55 0 a1y Wi plin s w238 ) e oS )
(Tullusetal., 2012; Seidl et al., 2014) L\, . S
Gl a8 S5 s Sy 5 noto 4 L3

ol oat ol 5y 5 s les 18 Sl o
Jafari Ol & olg e Oladss  opl aes )
Mg Losas,s (Y--)) Joorabchi , Mofidabadi
JUllse 55 5l oslimad & b 5l was sbacw s
, Asadi , (Y--08) oL 5 Asadi ol
Eo5 o M) 2 (Y-\\) Mirzaie-Nodoushan
(Y- 0b) o SKas 5 Asadi s sbes 5 S5
sse ga S 5l JoSde sl Sy posas o
Gan ol bsses oba Slidss 5l aes cpl 5 S 6 Ll
oo ol Skl & Gl b Sl ol 4 sl oLl
cel)s 5o ool sl el sy ol 5l s s
2 sm e s Sns 5o ot adlles 5508 5 o
ams (Y2000) o, 5 Asadi « g0 455 an S,
W s b ool Blal S olao 5l s S a8
oS el i 22 20 S 5 6l ol s
Jdsay 1, S, P e dué}.ﬁ Q‘ﬁ—i’—ﬁ)} 5!
R EW ey Eal ollae 5o gog ol s §°Lw
G ol 3 S et 4 ces 1 o] 5 s S
Sl gdaae Olaw (Saeedi & Azadfar, 2011) slacusls
oS 5 Alimohammadi Lu s P. nigra s> S,

sV

Solize a2 5s Jlenl b 52 o b 20 ikt
S el 5L K pls s 5l Ll 4 a8 sl
S5 pes sl Jlisa anes 86 o Kaagy
sy ol 5 GlaSom LS, Wy Gk
0556 s, ool il saaleasn S50 o 3
R e I s, a5 Lis bl oy o
Chauhan et al., ) cul ol ol Simps s 4
Sooom Al 8 B¥sa e o) (2004
Orzed 9 i onl Ol ssmse SIS 5 P61 (S
Obslay 5 55658 Lol 5 SbT s pas ol
b bl Sl s e o Wl celi e
Hoa Loboss ol s s LK e
o o) Gl S S Sss s &S s e b
s b, e mi 5o ois el )b s
L0 O R PSS R X SO P S
O eolial sl esliad B 5 o 4 0ol
Srsm B 5 s el 53 pto Al a8 clan S
BIEPYEye wa’ps Oidg Sl S ol ) HsaS 53 o na 5L
ol s Sl sbel&ans Jsl glacy gl 5 e
el 5528 5o bas e
P. alba ) »555 5 (Populus euphratica Oliv.) s
oS s ol ety o 5o e a8 5L
5 Je8 ssba @K&aw 9 s 6\-‘”;}.) J]" 5)
Sslie Loyl 4 68 55 ol 5l Sp ke KuSS
e B T K P P -L S EPL G VR E A WA |
5 sl Olasie 5 68 5 ol K38 auls
Solie 85 55 o) Sl sdelcensa s sl S
&S Cwl lalgal glas Gl 0358 S emva il
O A g P PR RUTE S EE S
Dy Sisy o 8 il Ll b bl sz
ol s 3l &Sl msme é x5 lls Wloasyls
655 55 cnl om S ol b g0 5l S e Daday
o e o S S il s GBS 550 4 ol e

4.:..6‘.) &JL d“}\))ﬁub M\.} .))5).) \)J.gj.l.é A}}f}.}



7YY

@8 ol ol S ssse deal 5 el aBl 2 28
DG & s Gl BB o 1 dsr Jgamme » IS
qeode (Smilga et al., 2015) >S5 a5, Jy
Sz M e bS5 (ewlidsy 6595}.3
Jos Al GLaS 5l oyl Sy 55 K s
5 Esh 3 om el o3V oS (Sableet al., 2013) S e
S N A s se s il

Sk 3lpe sz b3 Ay 5o b o sl
ol el \-ej sy ARk 6\-565}.3 g MAL"MJ‘U.
b sto dd; 5 e s 53 (Folite pge phiSe b S5,
o 5 0903 03 5 Sles 1S g5 b 5o S x,ls
Marron et ) wlesls lis 595 51 gio it s S
il s elics, b Sy @, 2007
S o w5, okl 5 olaws 5 S slal w5 gl
SYals Ll ol g ol 53 Gl i
a oblS s bty 5 b 5 3 (38
A ey b LS»—-H el 6\-%;}.) 5 by, ol
Sol o ams 5 s SB o oWB 5 (o0d 4 Jess
Gl gl 2 5 zome 5 2S5 Jdoa Ll ol p5lie Lo
EISURPI S P RS\ -3 Ol A ooy
e o Bl S sl 0358 bl
3Ly ol s w200 b lalpiad glas Ll ol
Sl ™ u,-hgw—w 6\-%5}..3 A3 2 Sl
el 03 S plae oy 5l pssa ‘j’T S s ol
S Slassazme w58 55 cpl o S 500 a8 5550 iz
2 2ol oy aal azh 555 o 1) Slas )l
wils 1 655 5 ool Slio 45 55 by T ol
%A

S S5 3l o Joa gt sk
LS 5ss 5l solaw s PRSI RP W e O )
sl 0258 5 0y o (SN G b ) 45 el o s
S S T PO YW 1 E i i VR G Y N
Ssaelowny S0 e Gl wdelcwss

s P. albaxP. euphratica 48, b 3

foles ¥E e ol o 5 K lidsy asliduas

VY o 6L g5 o] aaulsa &S Al gy (Y449)
Sl ool U o Kins sy cpl s sdalice sy s 3550 035
Sp i, b Sny » IG5 Gladss a5
S oSy 5 il plaad 5 slaes g ansls
st bl B b Sl 4 s
IS ssba 2,0 s 28 S el gt e eSS
53 755 5 30 3ms T LS 50 S5 g
Lol anzly St lade Sepl 4wty a8 OIS
o) ol Sy 5l S ool B el ke s
o Je g4 plasl (Y4 F) LSk 5 Calagar
LS IR GRS S P WSS R R P LK G S
sl 1) goamie Sy s chide b S5 L b
el Bl e b B 5w BBl Jlisa 5 auS
Al ple b s 5 bl
s S 5o o) g5 5 ol Al abls o
6\-°§jw Aol yio cilize sba S sl sy
5 (Marron et al., 2007) cwl saz 35 @l &,
Gl $La S s alacas 15 g8 ol 5 iy
sfje o sy dudg}.ﬁ R J§~»A§v 5 e
gs5 b o esliul (Vo) oS 5 Lopez Luy
w550 ol Samy s a58 2ls)l Potremula s s se 5
Als slaws des sl Clas 51 & &S Kaw; 4z 2l
S s b 4 S Job a5 S Jib
B oSy ol el LIS SSE s ol
adlas 3 b8 5 o)) cowlie Slio 1, 4S5 Slis
2520 gs5 adllas 5o s S alaals o Glagls 4l
g 455 aw (Yoo V) oL 5 Maron s 50 s
S Sa 052 5 S b Sy 5o s XS adllas )
oo Ry ol S b L G b Jgl
s b 2 S 5 b pso S, e b S
Iob S, e pasls wile Slio 5 W S o g
Dyl Saens rhe oarls y Sas o) S a3
g5 onl Al b5t bS5 o wsls Ll 5 adl



e Syl 5, 5 liicy, sl S awlie

o3l b S 5 o O e oo K63 3525
ooled sl ¥ LGS b o8 oSy S
J& 2 31 S an o 5l ds olas 4 5o biaiss, sl
Voo GWSn L LI sy, oe s Jsb s
A S Sl

Wt o s a5 0os b agl 3l e baesls
4 25 gl SAS (g5ls pesls (4l Excel d\-‘“)‘}\r;‘ 5l
A eolaial Wasls (glas s 4 20 6, Jump 5 s
LIS on ol WG oSboly a4
SOl sy Sl el 5 edlcsn sl Sike
Olao Hluie op i 5 op S e Alls LNAL gabatwd
5 s slesls oSl 3l az IE £l o
bS5 a5 Glazss asm ol LS,
Doty gz a2 o s eslized Slio aas Lulad,
s 3550 Slis 51 ead S slaasls el sl
adde sz, 5l S was sl basls )
As o oliel Wards 4 powse ganaidb L ol
ol Loy S5 5 ey 8 o abols i,y sanazes
A

55 5 el cwnay (bS58 Sy S cud Sia oY
s Sase b ool bosls (Gpose SN anes
bS58 50 S n CL“ Lol cpl dexl
5 SSasae AN Gl esi g a8 55 b SN 5 sl
S PPN NESPH JS sba &S5y S8
sl 5 ol o3kl ol S b olas sk
By dalie B S50 55 S oYL mhaw sbasss,

LI Pl ho sma S 4 ol plis b
ol ol b sl s b Slio 4k s
bS53 030 5 om 03 b5 (S5 s K sl
s sslid a2l Sl 53 Wl &S 45 bl
A Jsas)

ZYA

Ay 0355 Jsl SN s &) P. euphraticaxP. alba

ol 5L (s o Aly 0058 s (W s 5 ,0b
a8

Lo 59, g olge

AYAN ass s sl s VYA sl lanl o
ole 5 5 iz (al n goaxie 5 aslr g Gl SN
oty SNz 93 ASgmsiay ad plail 0358 5 0y
Olsea e 5 ool Ay plsiea 0358 Jol SN o ]
5 5 e el (P. albaxP. euphratica) s, Ay
Ay oloiea 0355 5 ool Wy ploea oy pos SN
A xS ki, (P. euphraticaxP. alba) s,
HRales] saad xS Lla 5o o0 8 sbals cuals,
038 Aspl 5 assie Bla 5o 55 b BN 5 as Hlxl
S o lla Jsa s bl st S LS
2 e CES e s o0l Bbgrs Ol SESS
A elizal S5 sbadle W sl s MS oS Lo

S 0838 5l e SN 3l sl sy s
o b, 5y was a4 e A o0
Lowas awslS sy o) 5 s, om0 S Jolsp
5 Ul Jl oo 3l e dl Bl Y el
£ aes 31 Bl AFAF Gl Sl s 4
SH 5l ol 5 ol o8 Ll Jels
ol e 5 sl s5 5 55 5 P. albaxP. euphratica
U 4w 5> PooeuphraticaxP. alba s 51
Solea il Judow 5 aes Sl ol 5 as 218
SRR CITIN| PR L PPN SRR TS TR W
LA gy

i b Jlg gl Jals 6 Selul 5,5 Slio
e s Job basle wsly (o8 cbasls sl
5 e sazle 4 JG 2 5l S Ll s S,
8) Sy g phe 5 (Wop LI JL LS,
Je » S, Vv c;ujj e Ky bw g
Sy, sl oSle pimen Nng (a2 Sl



7va

foles ¥E e ol o 5 K lidsy asliduas

ot GBI 3l sdelcsay g8 liicdy s, 5 mliciu, G S s sbasls (lls 4520 Sl selcasa Sla e ks =\ Jsor

2255 50y
S, dsb A sbarle gl e s gbasls Jb iy s Je glis| ©ol3) am s i e
\e/YT YAO™ FAL™ VYN vea.y” \ BES
ge/N” SAVA FYM AN YOV o bl
\7AL % VVY ¥a/4 ¥avo Y44 Uas
LTSN S a9, Jsb Spsa ai ol S s clh Sroe @3l ax s i el
Vil £/V"™ \WAO A /5™ \V/ys Y BES
00V/A” INAYia VATaqy vy.sa” VEY /Y o PREPN
g SN/ § fre YY/Y A Y44 158

w53 b 5 ey (Y J502) 58 ek (e sl ¥
.}.’,\}3’64 As.bﬁ oL Kl C\.:JQ.,,;)A gos M\;},&b\.&.p
Lz 2By LlS Bas s 5 Glacwss ol o
6\-""_;}’.} oo badlsl o 5550 aj.f o3 eolanal o) 40
SRR KN L&wy)wé)bj u,\.m AS)).:AJ)’}J

2355 5 ok ool Al L bS5 Sl
olas s 5l gola bk, oliv 5l s )
adllas 3500 SH0s aes g 5y olaw ugw\.w Kals
Slao 5l o (F Joax) az b)) sBls o) 5o
uﬁ)}u s 9o 5y Slawo M\))JSL}&LA casllas d)4e
6)JLA U‘j\ J\ é\:- ASJ)J U)LO.».A )L...u.t ‘o oS
23w plsea e B o5, ol ol Lo
o ods Ol ool a4l plaea sy &S S SO
20 ko e 3550 50 4S5 s g Lane YYO U YO
PR EE SN PRV PR PR PRSP p
b Y/Y o Cdo atls 53 F/AL L, JS ke
J’ﬁigfjck.ujubfd,bb\.&.pﬁ&é)’ﬁmapw
(f Jj).:-).,\.ub.\b\w..e

Sla g ™ 1053 40 olabl CLM 59 )la‘};#':?" o3 44 bl Cla‘ 29l

2 bl L ensadlas clic GbnSile 4l
Oolis lgwa Sepba w315 ke Gl
o S s saelie b SN Olas e ol e
5o adllas 5500 wies 53 550 G SW o s $3,l5
03 K gad olgieay (Y Joaa) ad sanlie )l pme D
sbarls aly (o3 cbasle Job i s clio
5 Jsb ol psboas 5 S Jsb (Jol an 5l e
el sbates a5 0 Sl ) sy, o e
S W 5l saaleansa o laeslgle 55 g Jls s
5,3 P. euphraticaxP. alba , P. albax P. euphratica
i £ )5 ik claanns
oo saiganates $boSile &S cul Siay o5
b 2 el p o C\'fi Sl sl slsaslcwsy
gl 0950 50 Z G Olao §ou als &S cud
J9az) 590 i 58 Cenl sa 41 Y Joam 53 45 a5l
Sla s il 5o 55 s 1 51 s oo 6
L 51 (P. euphraticax P. alba) Jl 55 5 bS5
YA Ssle) jesle YOO b YN o g plisyl cio
gl 0 Cho cper WY doan) 55 e (e sle
P. ) ps 05 5 LS, s SN sl s
Oolw) e sle FYF LYY .. (alba XP. euphratica



g iS5, 5 lkicsy 6%;513 o 4%

ﬁl:(,yﬂ)l a:&dlhw&i%i‘}u;wwc&gw_gbj}u ool g andllas 3 50 6&;?,;:,_;).:44:.‘:—\‘ Jsds

) oA sbasle 4l oA sbasle Jsb Ay s J gl /
(cm)JjJ,l; **\-Bﬁd))b
(a>,) (cm) (mm) (cm)
VAR of/v* AN \EVAR YO Pel
4/0° F0/5° AO° Yy/ve Y2 Pe2
#/4¢ #y2 V)P YV/O? Yyq2 Pal
v/ve sy \YNE Y&/ £ YEA? Pa2
v/\¢ VA % YE/X® yrye Pa3
A AVia Vg0 YY/ye yyse Pad
Lo WP F <59, Jsb 435, slaws S, e Sroe _
UJ)).)
(05,5) (05,5) xS ch (em?) (cm)
Yy/48 Ya/v@ \Y./ye A/YC \TAN Pel
Y§/5° YY/AR A\ Y/4P o/f¢ o Pe2
\£/¥° Y./f¢ £/4° Ward v/¥?2 Pal
Y /A® Yo/YP f/v° /4% v/4?2 Pa2
Y./AP YY/a® f/ve /N V/0? Pa3
\V/vPe YA/¥® £/8° \Y/0R A/Y? Pa4

AR e olas |, as 5 40 ! CE.H Y \Aw{JLyﬂ o Jb@""‘ OMas | oy gt 5 gl 6...:.1§J| Sy
Az (P. albaxP. euphratica) ¢ o5 S swS,55 Pad s Pal , (P. euphraticax P. alba) Jsl o5 8 s\aS ;5 Pe2 5 Pel **

a:,ﬁ;a%oﬁéW}la.\sTwaq CL".J(UJ;J; 34> 90 t};?ml.:—\" Jsds

(€M) A (€M) azeS Slne Gl (em) JS Kl Cdo
fY¥ Y¥ £¥/Y YEA/Y (cm) Jig ¢ s
¥£/0 NF £/0 Y#/\ (mm) «, s
Ya./Y #/Y Y4/0 VoA (em) o3 sbasls Job
A Y. 4/4 g./v (a2 52) o b sloasls al;
\A/A /¥ \7A% V/A cm) S, Jsb
va/yv \ Y/X v/ cm) S, o e
Yo/f \/§ o/) VY (em?) S S pam
¥Yo/f ¥/ fv/4 YY/Y (MM® a 55) &35, slaw
of/f a/f 4 YY/0 (o5) 435, Jsb

YF/A #/¥ AY \A/Y (o 5) 4555 22




SAN foles ¥E e ol o 5 K lidsy asliduas

2355 500 b (plls KSay w558 55 o SN 5l sel sy T 0503 03 25250 50 akels =¥ s

(CM) axeing (Cm) 4z Sl Gl ! (cm) IS oSka o
P. euphraticax P. alba

vay WY IAVAL AAAVA (em) Jg ¢l
f£/0 A/ AY \t 4z (Mm) 4z, ks

\YA 08/Y \Va/A INZA (em) e b sbasls Job
ve/Y Y. \RVAY 0-/% (az52) o5 soasls al;
\Y/§ f/v \/0 \e cm) S, Jsb

v/f \ \/¥ Y/v cm S, o0
\Y/¢ \/V Y/V v (S 2o em?) S o
YYo/f Yo ov \YY (Mm% s ,3) &35, slaws
O /% 4/ \+/A ¥ (L95) 655, Jsb
¥/A /¥ \-/0 YO (05 55) K335 2=

P. albax P. euphratica

fYY YY IATAS YYa/y (cm) J\g tkfs)\
£\/0 \-/¥ /v \t4 (mm) a, ks
Yq-/¥ £/Y Ya/v RRVA em) e b cbasls J5b

AO Y0 AA ) (a253) o b loasls a3
\A/A \7At /¥ V/f cm) 8, Jsb
va/v \/A v V/A cm S, o e
YO/¥ Y/V 0/ /¥ (S5 5o 0m?) S o
/A Y/Y \/0 f/A (Mm% s ,3) &35, slaws

A A/ v/A YY/ (5,5) 435, Jsb
YA/Y §/¥ /Y YA/ (55 50) 4355 L2 ,5

Lol 390 Lls sime @ 22,0 48 oled! Cltw BERSTPIKINT, Olaw i w635 Dl M ‘CL“’ ol
s xS Wi, e s Jsb b cas Lﬁ»—-w aa b S Job wise glyea 0 Joan) as saslis
be b sbasla aly azs )b gae Ob! ksl Ll o, ol ot Sar ol c 5o adlllas 550 Slio
590 pliabl Fobu 53 whs, s Sy b s Jol ax 5 Sp P o e erer ax g BB ST b
Sl L (ol me (Siacan a3 44 5 S 2 o N ol S s 55 S S



R PR L TCE S TSP L3 IOE TP YK S APRU 3 SAY
(6355 5 58) s 455 33 ot W ) sl camnsay GBS 550 3 anlllas 3550 Sl Gy (Stuarad B 5 —0 Jsix
Jsb sl o o Jsb o sbasls asly sbasls J5b gl .
~ ~ P AR Ceo
L) $39) S S S A A J
/07 iy s
R0 0T e sasle Jsb
yatd NN e s clhasla al;
—-/\0” YANE AL MY {2 S dsb
il /Yy Yis VAL RV, o Saop e
VAL ANEERVAY /YY" /Y0 VAT RVA T S 5 e
AT MY, < WY, - - /YV7 V2 RS t 83, slaws
/N VAN i L At /™ YA YAV 83, Jsb
VAT NG -/e8" VA YA A N - \¥ /™ Y NY Lie, 2

5 (P2 5 Pel) 54 oo solizal g0l Ay olsea o
2 8 et 5 a8 15 4k ) sl s S

Xl S e 6,{@ w3

D3 g ™ 0053 40 Hld Clz“ By )ls&m5§ o3 44 labl clz.., By )l;@.u**

6\.&53‘)3& O oo i 6\.&;}3\.9; S99 Lv

«S 63\‘"} 6\‘(:’;;‘““""“'& S99 A Ay L B o anlUae
A ealaal \.@T CAQALwd ) 6\4*“3—"' FHRPE IR C’J“‘“

el Lo 45 Ll 3 5 snalcamna sla fels () JSCa)

PE1

PE2

paz

P&
Pad

ab‘,.,fjax? Y 6“'5;&:% 6&;.5))) aflls Sy 90 6Lha.>|}3L’> LS'\;i‘*'L"’}| a.\.aTC«...,M.g f‘f})x’:—\ Ji.:

(a2 (P. albaxP. euphratica) s 3 55,5 bS53 Pad b Pal ; (P. euphraticaxP. alba) Js) +5,8 sbS 5 Pe2 5 Pel)

HB Clsgeas S cul aug 6‘43;@3 TSP
sl @ bl alse Syl bosa ol i
wadolo] (S5 pa5 om Ol 5 Ksd Sb oy slasS
Gy Ned glell gessa Sy o)
S s 055 5 ok o S EW Pl b s,
Slio 5l o ) sdelcwsa S 5s 5l goams

4 0930, 5B s Sl Camenr 131 4 ax g

gl 28 5 eS| S e 58 3l50 5 32 5 o
S il palgm  Sos o 5l IS ity
ol a8 wig gl b5l elil 4 50
ples bl sl e amee b ygio des sl oz jus



ZAY

sl wsle slaw oW 55 P. euphraticax P. alba
I gl st ol w5l sl wsly 5 S
S 0 bS5 o 05l 4z 8158 sl S
2 stalel glas a5 S st sl Ll a8l clio
sl @l sblbs 5l 2l i bl 2 b ol
tele] aoly s Sl 5 Ky len o
o 5l as sl £ 5l I Kl e
A oo SBIE o Ses ool 5l 2t sl
5 i e 4l as Olemay &5 ol asbesl asly
Coenl bas Gbcsss s gL, Oy »
I el &S wadmae Ol 5 2 0L
s b 5 ol sass gl LS b 55 basS
S ol 35ms b S ol o wig S son @b s
.Christersson, 2005) s s 4 S 4 wb
Loasls agly 5l adldas 550 glacwss ool
ol g am g JB 50 anasle Cansy 5 Jol as
olis 5 5o saarle Candy s ol Rty y Sl 2o
Sl A a5 g LS wa adsl sl s asam
S8 ssba as) Jol Jl b oo ganasle 5 basls
Sl s slasls asly 5 slaw g anles aas LG
CotS oS dited e Slao an sl Jol as b as,us
dmp  Sos Oobes S e a1 S ol Osn
L basle aly s amsl axsls iy cbasle ol s
W I TN Lo V5] IV X SV PR (M O R
(Cdagari, 2014; Calagari et al., 2016)
SolS S sy, sl 5 sl 5l ool ool
Lol o) bl k51 a8 az sanlie adlas 5,50
(Y--0) ol Kan s Pearce Lz ) 8 bl 5 sg Sls gae
B T X S ST STR TR ES
asre ol el ssalie LB 054
Colas oo ey, duvg}.ﬁ Bl s sba S
Sl &S cud Soline BLS ) w8 N
allae 5,50 ol e ol L3 Osll g
oY &8ss Sl umen (Pearce et al., 2005) s,z

foles ¥E e ol o 5 K lidsy asliduas

o s 9ol i &S) wlacsy ), s elicsy,
LS s mas GUil (Wls psio sis, o S
w2l ol Sols olas i A sl adlas 55
5o Lol ool 58 s ol Kemg sy ollas Hs amals
ol 0 (i) gio Gl ol 5 ba S ol
Chauhan, et al., 2004; Asadi, et al., 2005a; )
S5 o by gae BMasl (Marron, et al., 2007
S U R A N IR I YRR
wle slio L5l bl gy, 50 g el
S wile Js 5 S oo 5 b g pls)
N irslocass elels s 25 assame cpl s
il Bl el 0358 5 e s 5 ol a5z se SlapkS
e S e Gl 4 LS 55 55 Sy o e 5 Ib
Sl oS s 1) s Wl o] s 4 S 350 e
(Y-\F) oL 5 Homaie ollas s ams opl aas
Gty 53 @1 s ok 5L @l 5,50 )3
Joo s Gl LG S0e s 5o s Solen el
ool Gy s S cl:.w o)l g ek 3 i
2k el d g Gl s e nlBl Ul
5 ol ol 0358 5 sy o SN &S a0t SRR
My ol s leSon Soss adlas 55 £
PR f CE Rt R Ve PR VYCIW W gty o I A b
Sap sdmsplal adlas 5,5 Sliv e zu8 auls
go5 m adlas 5)5e Slacs sl oo was sbaos b
Slidss o s 5,50 Slio S 2 55 352
G o Sl BN s s 5 K ol ey
why a5 baS S8 5 e ©l o)l 5
53 (Yoo¥) oLbKaa 5 Marron bl a5 .ol
858 K5l s Gl o oS a S A o
T S 53 5mse 53 3l ool b ol e 56 15
S sk G 0 S S SS
655 a1y el ) sia adlas 55 Slio
sadplasl g SN 51 (6w 5o a0 Lo S ooley
SL N ) smlcmsn £ o e plsiea)



e Syl 5, 5 liicy, sl S awlie

Slosll b aapls (g i,5ks ahy 5 g ai, &S TN g

st GRS a5l asls bl sl 53

References

- Alimohammadi, A., Asadi, F., Adeli, E., Tabaei-
Aghdaei, SR. and Matgji, A., 2009. Using
morphological traits for identification of
Populus nigra stands in Kermanshah and
Zanjan provinces of Iran. Iranian Journal of
Forest and Poplar Research, 17: 369-381 (In
Persian).

- Asadi, F. and Mirzaie-Nodoushan, H., 2011.
Evaluation of different treatments in sexual
reproduction of Populus caspica Bornm. for
broadening its genetic basis in the nature of
Iran. lranian Journal of Forest and Poplar
Research, 19: 441-452 (In Persian).

- Asadi, F., Mirzaie-Nodoushan, H., Modir-
Rahmati, A.R. and Naderishahab, M.A., 2005a.
Identification of poplar clones using
morphological markers. Iranian Journal of
Forest and Poplar Research, 12: 267-300 (In
Persian).

- Asadi, F., Naderishahab, M.A. and Mirzaie-

Nodoushan, H., 2005b. Identification and

genetic diversity of Populus species clones

using microsatellite marker. Pgjouhesh &

Sazandegi, 66: 45-55 (In Persian).

Calagari, M., 2014. Investigation of genetic

variation between Populus euphratica clones

and production of seed born seedlings from
superior genotypes. Final Report of Research

Project, Published by Research Institute of

Forests and Rangelands, Tehran, 45p (In

Persian).

Cdagari, M., Jdili, A., Abbas Azimi, R. and

Salehi  Shanjani, P., 2014. Environmental

effects on leaf morphology traits in the Populus

euphratica Oliv. provenances of Iran. Iranian

Journal of Forest and Poplar Research, 22: 369-

380 (In Persian).

- Cdagari, M., Modirrahmati, A.R., Mirzaie
Nodoushan, H. and Asadi, F., 2016. Growth
characteristics of Populus euphratica seedlings
trees in Research Station of Alborz, Karg.
Iranian Journal of Forest, 7. 471-485 (In
Persian).

- Chauhan, N., Negi, M.S., Sabharwal, V.,
Khurana, D.K. and Lakshmikumaran, M., 2004.

AT

P. albaxP. ) 5 055 S5 cnn) CLM G
a3l ol 5 8 oYels ;s 28 (euphratica
o Jae 5l Sas Oolen il axls oS ey
ot S Gl g0 See B 511 by, (S
Ol 05 &S el 3,050 51 SO S 4, S
Nilson & ) cul Ji cuza O G L8
S35 i (S5 SN ©olsa (Assmann, 2007
s ams Ll s 1 O Gas ol el oS
Slwls 0 e S, o cjﬂ-w 2 sy,
i) 53 (YAF) o,an 5 Calagari fau 55 45 _aliis
Lol 5 candb 5o s adlas S oA Sl
oSile Jcal b sl ol 1y ols Bl Sous
OBl s @l b g0 Sy 0 Cde ol
3ol Kl e sazesnlin ool 5 55l s sls
Joe b e Lila Ol by e O]
Al cs s 65, 51 Sy cls
S5 o O i it s 5 oS cd Sha o5V
st Ll Ll sba bl e 5o ol
Espahbodi et al., 2008; Mirzaie-Nodoushan, )
el sl s & sy, Ll 5,00 5l (2015
B P W K A IS [ FYE PR E=Y
aw a4 adlles 5,5 bl (o3 sbasle 4l
(S cpl el a8 Nas ganates plane aes
Azl gL asly wssS ol cadly b S,
asly auls el (Sl b5 K oolea
UL dY Joax) g arie 42,0 PV U FO/F o Lasle
asly seslgls o555 5o GL%'J a by Ol b an g
Joda) 55 yesie a0 AO B Y.y Jolas | baasls
S sy op) Slio 4l Saen 55 455 LB S5 (Y
b s sbasle asls cao ar S| 5, 0 Liess o
ol Sols s (Sian g gl cao b (ol as
s bogme 5 Cute 4y 8 Lol Saeas Ll ool
sl aads sl o s coe Stasar o] (0 Jax)
S pleses @S smsn S e 5SSl ol Salsa



A0

Silvae Genetica, 53(5-6): 227-233.

- Marron, N., Dillen, SY. and Ceulemans, R,
2007. Evauation of leaf traits for indirect
selection of high yielding poplar hybrids.
Environmental and Experimental Botany, 61:
103-116.

- Mirzaie-Nodoushan, H., 2015. Forests Trees Seed
Orchard. University of Tehran Press, Tehran,
297p (In Persian).

- Nilson, SEE. and Assmann, S.M., 2007. The
control of transpiration, insights from
Arabidopsis. Plant Physiology, 143: 19-27.

- Pearce, D.W., Millard, S., Bray, D.F. and Rood,
S.B., 2005. Stomatal characteristics of riparian
poplar species in a semi-arid environment. Tree
Physiology, 26: 211-218.

- Sable, I., Grinfelds, U., Zeps, M., Irbe, 1., Noldt,
G., Jansons, A., Treimanis, A. and Koch, G.,
2013. Chemistry and kraft pulping of seven
hybrid aspen clones, Dimension measurements
on the vessels and UMSP of the cell walls.
Holzforschung, 67(5): 505-510.

- Saeedi, Z. and Azadfar, D., 2011. Leaf
morphological diversity in three different
poplar clones. Iranian Journal of Forest and
Poplar Research, 19: 104-118 (In Persian).

- Sedl, R., Schelhaas, M.J.,, Rammer, W. and
Verkerk, PJ., 2014. Increasing forest
disturbances in Europe and their impact on
carbon storage. Nature Climate Change, 4: 806-
810.

Smilga, J., Zeps, M., Sisenis, L., Kanins, J,,
Adamovics, A. and Donis, J, 2015
Profitability of hybrid aspen breeding in Latvia
Agronomy Research, 13: 430-435.

Tullus, A., Rytter, L., Tullus, T., Weih, M. and
Tullus, H., 2012. Short-rotation forestry with
hybrid aspen (Populus tremula L.xP.
tremuloides Michx.) in Northern Europe.
Scandinavian Journal of Forest Research, 27:
10-29.

- Tullus, A., Tullus, H., Soo, T. and Parn, L., 2009.
Above-ground biomass characteristics of young
hybrid aspen (Populus tremula L.xP.
tremuloides Michx.) plantations on former
agricultural land in Estonia. Biomass and
Bioenergy, 33: 1617-1625.

foles ¥E e ol o 5 K lidsy asliduas

Screening inter-specific hybrids of Populus (P.
ciliatexmaximowiczi) using markers.
Theoretical and Applied Genetics, 108: 951-
957.

Christersson, L., 2005. Biomass production of
intensively grown poplars in the southernmost
part of Sweden: Observations of characters,
traits and growth potential. Biomass and
Bioenergy, 30: 497-508.

Eckenwalder, JE., 1996. Systematics and

evolution of Populus: 7-32. In: Stettler, R.F.,
Bradshaw Jr, H.D., Heilman P.E. and Hinckley,
T.M. (Eds.). Biology of Populus and its
Implications for M anagement and
Conservation. Part |, Chapter 1. NRC Research
Press, National Research Council of Canada,
Canada, 78p.

Espahbodi, K., Mirzaie-Nodoushan, H., Tabari,
M., Akbarinia, M., Dehghan-Shuraki, Y. and
Jdali, S.G., 2008. Genetic variation in early
growth characteristics of two populations of
wild service tree (Sorbus torminalis (L.)
Crantz) and their interrelationship. Silvae
Genetica, 57: 340-348.

Homaile, M., Mirzaie-Nodoushan, H.,
Asadicorom, F., Bakhshi-Khaniki, Gh.R. and
Cdagari, M., 2014. Evauation of half-sib
progenies and their parents of Populus
euphratica based on their morphologic and
micro-morphologic traits. Iranian Journal of
Forest and Poplar Research, 21: 768-779 (In
Persian).

Jafari Mofidabadi, A. and Joorabchi, E., 2001.
Evaluation of genetic variation in new
somaclonal genotypes of Populus euphratica.
Iranian Journal of Forest and Poplar Research,
7: 27-40 (In Persian).

Krabel, D., Meyer, M., Solger, A., Muller, R.,
Carvalho, P. and Foulkes, J., 2015. Early root
and aboveground biomass development of
hybrid poplars (Populus spp.) under drought
conditions. Canadian Journal of Forest
Research, 45: 1289-1298.

Lopez, D.H., Sierra, U.R. and Cristobal, M.D.,
2004. A comparison of isozyme and
morphological markers to assess the within
population variation in small populations of
European aspen (Populus tremula L.) in Spain.



Iranian Journal of Forest and Poplar Research Val. 24 No. 4, 2017

686

Evaluation of poplar inter-specific progenies based on their mor phologic and micro-

mor phologic traits

F. Tavous Rad®, A. Ghamari Zare®, H. Mirzaie-Nodoushan ® and M. Usefifard*
1- M.Sc. Student, Payame Noor University, Isfahan, Iran

2*- Corresponding author, Associate Prof., Research Institute of Forests and Rangelands, Agricultura Research

Education and Extension Organization (AREEQ), Tehran, Iran. Email: ghamari-zare@rifr-ac.ir

3- Prof., Research Ingtitute of Forests and Rangelands, Agricultural Research Education and Extension Organization

(AREEO), Téhran, Iran
4- Assistant Prof., Faculty of Environment and Natural Resources, Payame Noor University, Tehran, Iran

Received: 02.12.2015 Accepted: 12.03.2016

Abstract

In this study, numerous crosses were initially performed between male and female
parents of two poplar species, P. euphratica Oliv. and P. alba L.. Aseptic immature
hybrid embryos were cultured on MS medium to produce hybrid seedlings. Several
morphologic and micro-morphologic characteristics of a great number of three year-old
seedlings of new genotypes based on six half-sib families were recorded with three
replications, with the aim to assess possible potentials of the hybrids between the two
species. An additional goal was to compare the hybrids of P. alba as either male or
female parents. Analysis of variance revealed significant differences between the
families. Two crossings, P. albax P.euphratica and P. euphraticax P. alba, formed two
distinct groups for some of the characteristics which partialy implied maternal effects
of inheritance on the traits. Range of the attributes was significantly wide, as for
example the progenies varied between 24 and 424 cm of height. The most noticeable
difference was observed on stomata characters. The hybrids with the two species as
their female parent showed significantly different behaviors on severa traits. The total
average of leaf upper side stomata number was 123 for the crosses with P. euphratica as
female parent, whereas the value was 4.8 in the crosses with P. alba as female parent.
The variation might be beneficial is selecting superior genotypes to introduce new
poplar varieties.

Keywords: Inter-specific hybrids, micro-morphologic traits, Populus alba, P.
euphratica, stomata.



