DOI: http://dx.doi.org/10.22092/ijfpr.2011.107555

O gl pgwe 5 SR Slidios oayh — soke dalleal
(VW414) EEV-£0Y et F 5 les 14 Al

Sy b i fho M gi 5 Laliso (Sl sl (2 5!
b 33 695 (pf (S5 bl (o S Halied:

Yoo . . #) .

SRR 2y e 5 Sl B
fasadi@rifr-ac.ir S5 xSl oy (55l O3l Ol rs s 5 (5555058 Sl S 50 25 Lol o g o 5 =
L S @l s el Ol s §o ¢ ins 5 slawsl =Y

/YN0t By '@,U ASVAR VA GIVRR '@,L"

s

2 g ekl il e 5 me 55 IS Olnl Jled Gbla 5o soladl 5 A3 Jim e 00 Olgsa Shidiie 48
Sl iz 5SS 350 53 pee i GBS e OV s pd e Sl 28 0T od 65005 canb Tl 2
S AS o0 dSl a3 60U S jas b S oy 5dh 05 palie VL b Sl Ll e zes 55 (S Sl
o2 Vsana neb S pots ul i o ol Ll ol i 5 Jal s 4 Jlg A5 B Al aalsl 5 0 e sl
Sl ol ool 65 opl (K5 elal B 2S5 6ok L el A leds) 4 pliaws [ shen aallles ol a5 o
53 OS5 Olaisle QlendS gladlinl 3 &oglie olas 5, Y0 & Ghate S 53 Y0 51 042 5L Il L5 glad S shate
oAl Sl (1 ol S e 4w 53 SV GLallS 55 L0 T sl (ol g ) e S @JI@? VWA olei s 2
cilzne St 3 VN 4 by e OIS S s azilS el (ol anle (F 5 ol anls 5 Ll St S 5 (Y e 5
Cb b rleln s Josst il £ b Las el 515 Gles oy 53) s 5 28 (Grd e Jled 4
Sopon Golel Slles 5 LAd esls S5 S5 slaciis 0553 LUS 0 Ll JLSS an b sl S sbasS 5k
0L 53 b3l dmly a3 Ll adS Ll s S el A3, Juad Usb 53 o) wlsn 3 5o lacile J 28 5 <5,
e 533503 252 s Sk mlie S o (ol e Slasli &S a1y OLES bty e s S (g Sesll Al fuas
S 5 Sl bl (ol St s o sl e Sl o 5 OV Y L plis) B e lie (St
S Jols Sl oS b s S atalie 0l 36 e plELl 53 Ll sl E Jols LAl b
RSl A/ 5 AN AAA NV/E gLl palie b o S OS5 S X S5V S el s,
Ad re Gl hsoa sdues S 51 ol ogline o5 80 ke St 55 VN Ols SISl 1 dn s Wl o Sk
w3 S st bkl & gosba (et el Al Bl Sl s ae Culs o il el
52k S 18 s e 8 00 e Sl AVE L o o Sl 5 Jsles S s Jlg gl e S AVY 5 AL s
SiFT 5 Sh slalgr 53 5 e (Al S s il fli L ok I el A5 S sl DL Gl e

el 0352 basles b Sl i

L;C«LLT)‘ uﬂ._vJ) edL@.t J:J): ‘JL@; L;’Lao_b) ‘f““} J“Jgj chiJ?tL.u 6-&.‘5 6‘.&63‘}

oo s e Y4y (Populus caspica Bornm.) Adoodio
Slaesg IS 5o ol 85 LS g s s e 85 G Mle e el
ails sy 58 Jd 53 65 pl 5l res 5 SRl Chlie el L s Jld LS



G 53 855 pl (K55 ool b shitay Syihen ior oo 550 il slajles o)) Ly

S ased e | OF s el (S350
ol olasl bl wbaSE 5 olea 5 Ol Slas g
S 5 S wop OV (ol gy 4 S
s sl He VAP Chddn slaes g
Lt}ﬂj)‘ LC,.L.’..«\:.QW ‘_QJJG.; C)Li«.]o cé}::»{ Loy M
Sl K 55 s 1) e ST 5 oslsly (Gl
Sl Ldos aadls 53 (65 g jetiie o3l g
e b ik sla sl 31 LS L L

sdas Hsba Clidan 5 osls DL il Slallas
ot O b edS Gblae 5 (BT Sl S5
e VI sl b 08 S o) K s adl vy
C,\.w‘ ol LfL-)‘J§ 4.9)§ w‘ )‘ &LAQQ Lg: J:"
OV ld)
ol QL&E};A Jb‘ aches L&)_}JS )‘ 6)[.:..\..; DS pee
o) @ ke 3L Slids slem b Of Jlisa &S
Johnson, 2002; ) cowl ol arildS | >l & aads
sba S S cud= s ol (Shafroth et al., 2002
0S5 Db bl slaaall L3l Sl e i
Solems > o gb e ble U (Shiji etal., 1996) s . S
Lo b5l galy Coenl 51 g atils g, Ws blE
S5 St
.(Maetal., 1997; Gu et al., 1999, 2004 a & b)

g5 Sl edy 5 ssee 53 S5 psS sbml 2

(Heszky et al, 1992) ol sl eslazal 50 JU JSls 5o
eleld wan) o eodane Sl gl b L 5dS o
Cose @l amlie 5 b bl ey,
5 e M oy et JSKe Iy an S
Sb Olzmer i Gosb 5l S ool g o5l W5
05 5 SOl Gl s it Ok el
oS 4 s s oS S e OF 5l dls asllas 5 2S

2l 53 OF Sl e 5 O st e Mo S
Lo 5 oS e ol Sl dunal s gllls
Oty Cl el alS Sdda 45 ol ol
gas BB e J WS OB e i
4 Sl el s Gean 5 ey S8 S
B G b 31 Shes il 31 OISl s (sla 5
Joo 5 boesy cal 51l s T 55 50 slag)ls
55 W e sl A5 Ol (S5 g 53 sl 5 i
s B ssdpe oal b Ol s cpl (K85 55 S
S oS5 il bl il glacs 85 Ols o
S EL S o PR L A VO Ry @b sl s & ol
5558 Il ag e el sl sl i oS
5 KKl Glaas e s K G b
3 el ol b g S M 2
o3 (Leuce) awy (Section) e 55 cliddw
oo L sl e glilas 281 B S sl
2o ol B S il s G i
3 A P BB olel 4 s G glasE
wle LSl b asieal b alls slaes 5 015 0
OFVY ) Wl sy Koy 5 Lol ol
oh s Shmaile (hmady ) dlwsa Siow ol Ol s
Gt s [ i L S bl ks 2SO LG
S PN PP S NCHN R VRSP
Populus caspica ebay YATA JlL. > Bornmuller
Olea b 2 3 Ll oKL Bornm.
oK s, (1¥00 ( ml) 354 s ouel Populus alba L.
Al Eals 3 S s, Ak 68 ol kol
Dy ase wed e e e ) ol 5l
Las CBlis Olojle G b 5l edd Sms il
gy aakie ol sus Cbli= sbd S e o)
O 5 g3l (5 inr) ol 03 S O g
el (5S es L (YY) Wl (VYA
Slosa Sl Gsds dled s chaas



LLy

Sheslaal L Ol pse 0 Gldle M5 50 b
T PRt g% P W PP C OO N FCIN [y
ujw ‘)d“‘“‘ﬂ) oo 44; U'i| J.ow‘) M‘J\ 9 LSJL‘DJJJ
by S (Karjanmaa et al., 2006) 38
S50 ol o sl LU pas I8l 5 4y g Ol s
m‘)t}é‘.o.:; 6@@; )‘ f]; ;LJJ...«:‘M «C»Af d‘j.:@
)L@.z J{.‘j‘ DL gj.v QJ.J )L’ )‘ ‘}4.; dt}-)J DL d}‘.}ﬁ
“g-i 3 Coma & B L;;u,.é\abﬁ o595 Ll s e 'C)
o,5> .(Braatne et al., 1996) .iS o Jsb oo 95 U
e SIS | I e T U P ev Q;\:ﬁ sl
jﬁ@f&b)b%&@%&)b}bﬂ:&
aJ.le._:: JLg Ja.wy Lfbobj.f .L'LB\UA LBL‘L;‘ jSJiJ J.ijw
U3 Sl Ll e Slidles S J5e bl 5 Lsd
Lexer et al., 2005; Vanden Broeck et al., ) .ib
.(2006; Salvov et al., 2009; Salvov & Zhelev, 2010
5}.‘5;;" e Sl ‘d% S 2 oJJ)' eJJ§
548 1B & Yyene s seS (Braatne et al., 1996)
les ‘(5.).5.)L.’ )‘ o oLA 0 L?Yl J.‘." Lmuﬁ )\ g}'}_}" DL
OLs o kST ealel OF s (sl ola &S Lk e
Jle ja s s e sl edd W s,y pd e
S o= Jsb b Ogdes YO 51 s b gt sba
vl i T Sleolis 45 35 o 03 Cpaass e b
.(Karrenberg & Suter, 2003) ol o 5158 Ao s
Ll oyls sy Of 5 oL by Wl 2s1, 0Kl
(b Ll s s (DiFazio, 2002) ol sgdse
bl a5 amin 536 K gl p ol Sleots
»> (Karrenberg et al., 2002) .3l . Sl el YE
A (9345 ok Gl il slaellin s, 5 S
Ll (e o 02 aalS free B ) L5 0
Wl i) ol 3l sl 55 easalS nl e 5 S e

¥ ked VA W Ol gee 5 SR Slidow Al

Olgea Wl 51 G sp dales by ax g 3550 il
DA o8 a5 Ghle s 8 K e glaay S
Sals (VAL OLes 5 (gl 2358 oslital o] 5o
k) (it S 3 s (S5 655 e
b oamlie 53 s S 7 ae 2SS s Wl a5l el
Ll s 53 S Sl s bl S Ll
5 pgee S )ls s e Gl s Dl
U oacea 5L 5 by aas Lwsls 5 Lyls AU S
PO I AT R
Sl bl ol Casbs 55l el 5 550 00
Gonzales et al., ) 55,85 o axlge [Sio b diy aals
sberg 55 bge el Lili s (2009
ek ses s s LSJLA/\ Gt s il
S e Al w g% JQL,; Vo U Ve e
8y Cawix Cwws (Stanton & Villar, 1996)
QL.&..{ aesle 9 LAJ.: LS‘J’ N L;Lhob)f BE) LAJ.:M
Rowland & Johnson, 2001; ) <l eds 5,158
o Gle S S 4 S (Hultin et al., 2007
S ol Olis s asdlas L Lol o)l 545 Cad
P Sl S i 3 oo s, LSL‘*;JLU Pin
3 S Sosbe Gl 53 S (g sba daes
LJS&.&;- L}}ﬂL.A BLEN] V\JM oJLa OL:P.-)J ‘J:;Cw)‘ {.5
ol o el il Ol s el SRk s S0 S
Lo b sl Lol (sl gbas
Sy 5 My Glarsld oo U dies G 5mmy i
SV 00 8 Gosba (kas QL esle 5 5 e 9o
abl.o db)))‘j@ﬂfdb}))éd“ JL‘)‘ngJMUﬁ
Sl oo il ol e 5 Ly o F5y e
Stanton & Villar, ) 58 Carer Canix Sl o
f}«.ﬂ,ﬂ L;Lhdu;)\ L5>-J', o.DJLMf Q.L.Zu.ksvﬁjc(lgg6

Sor bogladlas s e cpl s Lsd



G 53 855 pl (K55 ool b shitay Syihen ior oo 550 il slajles o)) 145

LA S S g5 A 03 solas ks slas 5l
o 4z3lS (L 5 anle bybis 5 Lalls anle s
O, gl L sl an 3 IS A L
Sl oa e 53 (Olatle GO 5 g
A 03l 13 g Ol 0 5 S

Aoss VY hls Gais ol 3 edd eslinal Sl
AOA Ll pH (s Ao s VY (oY Aoy BV (g
e e s 1OV by S0 s
YIVA (Ao ;3 VAl ol gl st slge doys b Sl
ey s 5 S S5l A T T S
AV TYNVAL 2l o far odr LB s 5 edS
Lo exd (PPM) Osde 55 Cand YV/O 5 YVO/0
(\YAL gvv\.& > 50)

Bl ciale 5 S5 bl lag oS ol S5 p5Y
i ho ;3 YO 5 S 3 OIS ool s Aoy VO
s G OIS 48 s s aule 51 OIS 643
Slhes daydy 655 2 St L edle B a S 518
sbeis 3ok sl Al e wlbl s LolS g Ll
b2 Jsb 55 5l s OIS Ll Cwnd )
23l aalsl e slacile s 5 kel Slbee
Lo by e Jsb s 2B ) Rl e
WS elEsl 5o A3, Jaad OLL s A bl als
ol S s S g Sl bl asly s Wl
bl Gl 5 oap s ale gleesls
Wosls g3ladle s 5l ey A3 S 13 SPSS il
L LoSSle ooy S 5 b plil (bl a5
Sobrs Jdsa 238 g SUls 0sa50 5l eslinad
Sl ela BA 51 ey ok w35 slaydy a5 ¢ S
sims Wl o b sl Bl 5l S s
dos Ll Sl 6 Selll (G ol 5y ol
Sl S 5 &l Sinler Sle (el
s bl sl w8 L OYM ODKGs 5 Juaexl)
S5 pamen o ileil sladsly 5 bajleg L5 shies
D30 e S5 Glle A5 G

5 S s odd LB, hanal wls (Asys Ver
.(Dixon & Turnel, 2006) Jil laazalS ol
ldal 5ledd s layds Ol aslsl sl L
LU sl ol Gl ol G ) A
Locdiain 5l ook cldle comle gbajles Jlesl
ook 4 o3 Bk Sl bl Wy Sl o S
S o fes plly 5l e Ol ol s &S s s
sl b Sl A5 b oy ol 4 (i Ly o
Glsa 55 1y 3 Olin s & 353 s i onilis

Leog; g olgo

Eros S Sl oSl 53 G
a3 TN i (o 53 S A plwil g Ol
Jsb 5 Jld «ids Y& 5 am,s YU L aids Yo
S Ve gl b 3, dds 00 5 amys 0) sl
ol 4 bugn ol Bl Lo e AL
A SUoL buge of S sl =y VoA GVl
YUl glhe Sl A0 Lo glhae Blas e e
dons VA ol Casby v 5 I8 Sl 4
(YAG (i (5)) Sl 0 3

Jless o855 Y0 3 bt o3le 53 YO 3l
£33 4o 3 O 5L = s lad peS 5 Sl 5l
A 6))%*? 05 S SIYA eleiysgs
o3ls 13 ESL Oays sl MlS &) sons lad S S
S VN gl sl ol LT LU SE e b s
Vglp bl e JgS 5l de ool slias (g sbe
sl B s clls ¢l B8 LA sl aly
Lol b VUL G (pl by el oy G
ol aalsl Y Jaas o Tk Slasin

22 (b ol Sl e sl S VT slasd
QS s L Y sl w4 sleciigas)l Jsl ada
sl b B s st ol S son SY



80 ¥ ked VA W Ol gee 5 SR Slidow Al

2555 Jled Cilisee glael&iy g 55 4503 Ol 50 5 Jowe Sluasedn -\ g

3 aakee ol WA Sl
S R S O N O
Gro) Lo e (%) a5 sy 436
Ss vy Y '4 _
v AR D2 Y s okls \

SAE00 )
Sles ¥ 00 1 _

gt1i it R1 Volel,  okdS Y
B 00 A 3
s TV Y A _ B

08+ \D i Fo4 ¢ e oS Y
5 00 oA A

‘ u)l.q...« \m £9q YA . _ .

0 A 72 L RICN S

ot 04 Yo JS“’H“”

¢ \ JXLW ™ £9q A2 v i _

oY+ \% Z3 1) ollds 0
Seiot o4 g S
L;LQJ« A\ ov Vo _ B

o1 Yo Gill ee, Y OUS 1
™ £q Yy a1
SLEYV Ve o) B

A \K ) Gil2 sl cwy YOS v
SAE T Y]
Sy g )

YY \. ) Gil3 el TS A
Jaﬂ £9q Yv Yo
UJLQ..JZ \n% YY 1 P

\ Yo ) Gil4 025 SY Y q
IS EA) OA a
Sls ¥V o et ) _

Y \o Gil5 ale! 0 OIS D

Slaylove o
\ Yy Para RbLL obasl W
;;EJ"" 0) oy O )

L;Lo.i: vy AN
S oy A Yo

[PV i S \o

0 VY i Parkl Y SLL Ol 5k VY
B O Y Yy
[PV i S \

§ VY Park2 Y Sk
L5 0 Y At )

JHAM ! A\l q

Yo A Kene S Ol 5L Vo
- Y\ YA
"JL«.{; oY A A\l

YV \\% i Tashl Voolais O3k At
SaTYY £

oLl Vg




G 53 855 pl (K55 ool b shitay Syihen ior oo 550 il slajles o)) 141

dpe Uy Loy dler el anle Sled s el
aal e ol L sl sl s Dl a0 (S ler
Eoa 5 el a5 (g jole OB e ds
Skt mlaw 33 4 Sbt g5 led ol s i
2l rals anle 5 alls Sl bl 5 alls

g ol e sl 0L Ll s b
oy 5 s Wi S Sk L S g
(Y Jsd) 2l o ls s SlalS

Sleg 5o 2l Ly 550 Sl Dul8 4 4 g L

o oA anle Jlas Gllg Sleedis pde 5 S 6 5
Ol LaazealS adS sled cpl 53 o8 (5)sba wole s
Sl ka5 5rba sled pl (il Sl aell
PO - P R WO SRR YOS B W W AP-SIN L I
ol Sl edel s amm gl Ol e AS B e 5

wilS Gl 4l W a &S Ws S asiie (G

el od Gl gl e Julge S Sty 4 —Y oo

Sl e F oyl Sla e Sle @bl s S
e £4/+74 VVET \ S
e AvQa /Ty Y1000+ /A \ Sl
TR £/YY VY/Vo Y Sbtx S
e Y/ Ad/oV VY oLzl
e Ved/es Y41 0/A Vo S L
R Yo/01 £14/14 2 S %l L
e Y¥/A oV Vo St x d L
raa®® £\A XEVias ¥ St x g x s L
\atats VA oLl

\) Lg)\b&:u Q}LQJJJGJJ‘)\ASJ&;)\JE r_j.ﬁ 0‘5;

Loy ) c]a.« 03 I3 sme ek (s )3 0 CE« 05 ls oma e

5 S Ol b Sle Ghues S 4 s U
2 FaBle AV 5 AV G Sle b e o

BE) dL@.: CLQJJJJA&L»/\\/?,LJ}Q.@?}J}‘ UJE



LLy

¥k VA W Ol s 5 K Olidow Al

A A B
Av
L
4o
Y.

S

oy s

—T

il Sl 55 Wy gl ke s ) S

2y e Sl WYY

jéﬁﬁ*@%’)bzz C_,..>'-_)b S o aju‘éjjbow
o O 53 o8 Sz 53 5 MR (p e o
iy miomb s Cexr ¥ e 5 GIll e s syls Sl 3
Jle 45, 53 S Y aPara of 5l e s S )
2355 A

el anle jlas o o,Lal B3 a5 boles
Gl bl Gl dalsl 5l LaamalS ous Sis
boless plo sl 0355 L 025 Jlogme 2 B0 8
Sl s plinl Sle o5 ks 21K

Ul Sl op i glls 22 Cs s &S ol )
2 S ps s Uil cer bl G ey
gl 23S I3 g s ot ol W s
5 Sl VIV L g g 53 0T ) e 5 gl
olis 1y CUJJ\ S e LYYV L oo S o
.l
Z2 OL’Z}.-‘)D “ ;L&.A“ CLG:)‘ g.)'."f"""""’“:'... L;;JJI L )
c\V-\ c\Y/\ ‘WV Lv g_,.;.?J:M D2 3 423 ‘TaShZ cKene
R sEer S 3 oy e sl \TE g VYO
L ew s Gil2 3 Z3 Tash2 F4 Z2 « Glx CL&JJ
S 00 9 O JIAL;UL,«J Y'Y 9 Yo AYV ALY MY

‘ZZ 423 cKene 4 Jl&:ﬂ CLOSJ‘ ﬂ;lfu ;}',’.J:*:";" j.‘." L;’)'C'

s

A S

b Sl

il S 65 50 s g ¢l el de e - IS5



G 53 855 pl (K55 ool b shitay Syihen ior oo 550 il slajles o)) £4A

ik glaline b Ok 53 4 Bt 650 P P ke amlie ¥ g

035 o) glis )l S0Le oy L
A W/t 72
B AAA AANAQ Kene Z3
C ¢y Fo4
CD 4V/4 Q7Y R1 Gil2
D QY TashH
E A0/ Gil4
EF AYIV D2
F VA/A V4/4 AR Parkl (Tashl [Park2
G Vo/y YoV Gil5 Gil3
H 1470 Para
| e/ Gill

D55 adS sl o Sl P12 g 5 S e it gk blite 1 Kile avlis —£ g

535 (e la) gl B S Sbg s
A \Vo/Y S
A VYoV pees Lalls s
A Y ev/o e
""" O
B 04/0 e aube 3 S b g
B 00/Y £

Aok 5d Lase Sl e Sols 32

Aol uuasds 55 5 S aw p s o)l A
dslady gz 53 0 22 s sl ¢l S s sba
WSJJP'M‘UMH&U;UM@)Q@?&)JJ
5l Slodas Jisw &S wis o g3 1 Jleal ol e S
o O Al il S Line Wlg e Lol oyl
el Dlexr 5l aS s e edalia ¥ Jsd 53 Koo
A1y ab Sler 5l s okedS Ol 4 Glae wl an
ol s botkaes OIS Skl 4 Glae 4l a

oSl 03l Sl ol gl Sk amlie )y
Lo V0 6l Dymma 05 80 olidd cpl s eslizadl
(A) gl s S .(F Jsr) a8 SSls hgsa
Sk Lime w glaze 2o sl WV/E sl Sl U
OLndS Olil 53 oS Sl (Z2) IS 0053 ¥ opled ot s
WA 5 ANA gl olis L (B) 450 05,5 3yls )
Ly,e Kene 5 Z3 Ol s a4 Glate 5 S e il
el DAl S Gl 5 OdS S5 005 &
boyye sin Bl VIV Sola b 53 gl Olioe o 25
2l GilL) S sl Lo o



£4

Gonzales et al. (2009) slael 4 .asl bdsnsS
a ot 53 LIS e sd S Sde SV b (glae o
Ao Sl S Ol s 3 Sobie 5 iy lasd,
5 Jos L s Poalba 5 slaydy el el il
53 bl ol Sl aelsl oS els 5518 ds 5 AY ol
s Koy (S ll 4w 1 i o
slolS olibsl Ll .(Mahoney & Rood, 1998)
Sl e s ol Sl anlsl 5 ey S sls oL
Rowland & Johnson, ) coul acasly i8S s 4 o
sl Stanton & Villar (1996) sleel 4 (2001
e 38 (Bl a3 YT glos 3 gio sland
P As s 55 4 b xS 5 Al e S
L ol psbas byl 8 ol 55850 S3aler Sl
eldsl G aw 3l pl Wl ey S
S ke 1 Saaler Ol plS a8 555 0 edalin
Ll gl oo Bome 550 Good 0 4y LISl
awlsl 5 ol el ol G mls el
08 3 Sushs s ol S 4 Jlg WS BT ol
Lol $58 pl e b Ll s s ol anly IS
iy bl S osss e oedaliv 5L slaas e s
sl o8 oS Gosba gt e e ol W
L Doy Ol Bl oS s 2l S
5 Okny Sl pw Joos gl p e SO o) 03 5dos
Ol E 0 e el e dle s Sl sl

o Pl o dlg 5 Ol &) 50

&l Sl

Slaos S p s OLes Sdslos Sl s cnl @
Sosbd s 5 A3 Mmoo Ol 53 5 e Sl
S mmen 5 58S Wl s WK Oliad a e
Er s Kr Clides oSal 0S8 6 SKen
e ol Svlw Slaes 5 5 Ol

¥ ked VA W Ol gee 5 SR Slidow Al

eyl Osg SS5 L Osg rome 3550 55 ogliad
S 5S warp bd asl shn Dl
35 e sd adlaie B OLudS K 5148 ey 55 aihais
Gl hse p tege (Sl sldel OIS ol
O3 5L J s glad S Goslper @ln stulle;
oS Jad Sl il 53 o, YO Ol sy
g5 4 Odemy 5 s sblin 5L g s
By BBl o e 2 65l ok gLy ss i
S Pl ol Al alio Lais 6 Guisd ol i
slsles dlesl b oo dlg ossl W5 OSGl o)
£ ol SE5 bl S ke il
aolo Jles 3l otaline &5 5 sboles 3y diad)l
dhalya, S Lyl aen OAd G s L RS
S 5 05 I s ol Gl b (5l
o5l sk Dl s Ol LY 5SS aS g
ol s pEon) Ao, e 53 osa b 5o
oA ale 5o gl obe (B e (B8 L5
gl 5 (S ol dl e b olas pl sla,ds andl it
Bl @B gie al> o Olad 53 503 S Ay (6 e Sl 0
SE 5 el S 6355 4 mubia slels e LISl G
R ER Wy
b S sy o by Al 3 oS (51 Y pons
oelebe (Pendit et al, 2002) aw 3l 4 &L
WA 5L s slad S Oud SUS s m
5L 0oy 53 8153 8 e g i Sl e 4 2
Jaa ol ol Cdeas 5 i OLL dad S 0L
@l Sl 5, OGl GA Odwy Aol 3 (25
A ay Glate Ot )3 5550 5 sy (pl 3405 552 5
Yo 51 Of a3 a8 sl Gl Gl s oKy,
S 5 b A o5, 11 e e o
o3 oy B e 5 S e e laiey el oy
Ao @l s eile JL cusb,y davlsa ad 5SSl
Lbayy s S 5 cogby 0kl 3L s Swl



b 53 68 opl (SB35 bl a8 s litedy Sl i Jo ad g s il gl jles 25! g0

Wisconsin River, USA. River Res. Apple., 22:
1057-1083.

- Gonzales E., Comin, F.A. and Muller, E., 2009. Seed
dispersal, germination and early seedling
establishment of Populus alba L. under simulated
water table declines in different substrates. Trees,
24 (1): 151-163.

- Gu, R.S,, Jiang, X.N. and Guo, Z.C., 1999. Structure
characteristics associated with salt tolerance of
Populus euphratica. Acta Botanica Sinica, 41:
576-579.

- Gu, R.S,, Fonseca, S., Puskas, L.G., Hackler, L.,
Zvara, A., Dudits, D. and Pais, M.S., 2004a.
Transcript identification and profiling during salt
stress and recovery of Populus euphratica. Tree
Physiology, 24: 265-276.

- Gu, R.S,, Liu, Q.L., Pei, D. and Jiang, X.N., 2004b.
Understanding saline and osmotic tolerance of
Populus euphratica suspended cells. Plant Cell
Tissue and Organ Culture, 78: 261-265.

- Hezsky, L.E., Simon-Kiss, I., Quang-Binh, D., Kiss,
E., Kiss, J. and Gyulai, G., 1992. New plant
varieties developed by conventional and haploid
somaclone method. Proceeding of the first
Egyptian-Italian Symposium on Biotechnology,
Assiut, Egypt, 315 p.

- Hultin, K.R., Bush, S.E. and West, A.G., 2007.
Population  structure, physiology and echo
hydrological impacts of deciduous riparian tree
species of western North America. Oecologia, 154:
85-93.

- Johnson, W.C., 2002. Riparian vegetation diversity
along regulated rivers-contribution of novel and
relic habitats. Freshwater Biology, 47: 749-759.

- Karjanmaa, L., Suvanto, T., Leinonen, L. and Rita, H.,
2006. Sexual reproduction of European aspen
(Popolus tremula L.) at prescribed burned site: The
effects of moisture conditions. New Forests, 31 (3):
545-558.

- Karrenberg, S., Edwards, P.J. and Kollmann, J., 2002.
The life history of Salicaceae living in the active
zone of floodplains. Freshw Biology, 47: 733-748.

- Karrenberg, S. and Suter, M., 2003. Phenotypic trade-
offs in the sexual reproduction of salicaceae from
flood plains. American Journal of Botany, 90 (5):
749-754.

- Lexer, C., Fay, M.F. and Joseph, J.A., 2005. Barrier to
gene flow between two ecologically divergent
Populus species, P. alba (white poplar) and
P. tremula (European aspen): The role of ecology
and life history in gene introgression. Molecular
Ecology, 14: 1045-1057.

- Ma, H.C,, Fung, L., Wang, S.S., Altman A. and
Hutterman, A., 1997. Photosynthetic response of
Populus euphratica to salt stress. Forest Ecology
and Management, 93: 55-61.

- Mahoney, J.M. and Rood, S.B., 1998. Stream flow
requirements for cottonwood seedling recruitment,
an integrative model. Wetlands, 18: 634-645.

- Pendit, A., Pant, K. and Ram, J., 2002. Effect of
collection date on capsule moisture content and
germination of Populus ciliata Wall. Ex Royle
from central Himalaya. New Forests, 23: 121-130.

oolaswl )90 é.’l.w

9 C 40.}\‘}55_..«:_5{ ¢l c@l_v) 4.( ‘LSJ—”'JQ P c)JJ\_v‘ -
Slio 3 ey S5 6 ITM e wliGl,
.(Pinus halepensis Mill.) > TS s sl
YA (M)W Ol o 5 K Ol

“z go_..i':}.b' ;ﬁ’-bﬁ" 9 C( euLg_Js 6).)[4 P ‘LSJ‘—‘“'( -
L;l_m\_})f slao s u_<m.) Cj_“ 5 ebwlbs ATAL
u%k_«@fi« Jik_w.: Selaul L e il
£4-00 VN Sl 5 Jrass

Q\J—i‘ (5LA4_>?=2>'-).§ E) ;}L.'L?'-)J cl_.,@.li:.?.- Yoo c.C ‘L;”)-L:;_
i A) e

4)\}.};"’.&3‘)‘}3 9.9 alael o tdL:u.i)) cCchLTJﬂM (_;_).d.x;- -
J\_;.‘).T DL Q\J\_«vﬁ k;»_‘;s Ji’j) )‘ e.)u:_w\ \Y’/\o "Ui’
Populus alba L. x ) clidi o glassS s Soao
@Lu ERT ST oAy U_Lo asll_25 .(Populus caspica
Yy-vv () o1 ‘@.rb

.143“}_.2} a__:‘l_:.s\ﬁ;- )L_JMJ o Ay ‘C"”‘—’j‘k‘l‘l}_
Ol Jls L& s clhdd v o 8 3458
C\_\ﬁ 9 6))‘5[_,.:»5 a.)\g_mql.ﬁ c.l..l)‘ wk».m)ks MLQL;L.!

o YOV c)jl w)mgﬁjo@lz LN

6%‘)5‘)& 4.3'.«\:3 9 J\»:J‘) ;;iliﬁ \Y‘/\O ‘.CTJ‘AA f}‘)—
i a8l (6585 by L gsledidy wel 5 alls

20 YYO ‘)j‘. U«:)..«\.A gL.;;JJ J&LSls zd’w.]a

C/-L.[J.:M Lgl.ﬁc)j: ‘54..:5) L;QS Or \\"'\/'\ cceéjtm—
2o VY4 gdl;@ﬁ OK.:J\J e‘j&rla CL.A LS

- Braatne, J.H., Rood, S.P. and Heilman, P.E., 1996.
Life history, ecology, and reproduction of riparian
cottonwoode in North America. In: Stettler, R.F.,
Bradshaw. H.D., Heilman, P.E. and Hinckley, T.M.
(eds.). Biology of Populus and its implications for
management and conservation. NRC Research
press, Ottawa, Canada: 77-85.

- Difazio, S.P., 2002. Measuring and modeling gene
flow from hybrid Poplar plantations: Implication
for Transgenic Risk Assessment. Ph.D. Thesis,
Oregon State University, Corvallis, 245 p.

- Dixon, M.D. and Turner, M.G., 2006. Simulated
recruitment of riparian trees and shrubs under
national and regulated flow regimes on the



£0) ¥ ked VA W Ol gee 5 SR Slidow Al

and stress regimes. Ecological Applications, 12: - Rowland, D.L. and Johnson, N.C., 2001. Sexual
107-123. demographics of riparian populations of Populus

- Shiji, W., Binghao, C. and hugun, L., 1996. Euphrates deltoids: Can mortality be predicted from a change
poplar forest. China Environmental Science Press, in reproductive status? Canadian Journal of
Beijing, 212 p. Botany, 79: 702-710.

- Stanton, B.J. and Villar, M., 1996. Controlled - Salvov, G.T., Leonardi, S. and Burczyk, J., 2009.
reproduction of Populus. In: Stettler, R.F., Extensive pollen flow in two ecologically
Bradshaw, H.D., Heilman, P.E. and Hinckley, T.M. contrasting populations of Populus trichocarpa.
(eds.). Biology of Populus and its implications for Molecular Ecology, 18: 357-373.
management and conservation. NRC Research - Salvov, G.T. and Zhelev, P., 2010. Salient biological
press, Ottawa, Canada: 113-138. features, systematic, and genetic variation of

- Vanden Brock, A., Cottrell, J. and Quataert, P., 2006. Populus. In: Johnson, S., Bhalerao, R.P. and
Paternity analysis of Populus nigra L. offspring in Groover, A.T. (eds.). Plant Genetics/Genomics:
a Belgium plantation of native and exotic poplars. Crops and Models. Volume 8, Genetics and
Annals of Forest Science, 63: 783-790. Genomics of Populus. Springer, New York, 381 p.

- Shafroth, P.B., Stromberg, J.C. and Patten, D.T., 2002.
Riparian vegetation response to related distribution



Iranian Journal of Forest and Poplar Research Vol. 19 No. 3, 2011 452

Evaluation of different treatments in sexual reproduction of Populus caspica Bornm.
for broadening its genetic basis in the nature

F. Asadi " and H. Mirzaie-Nodoushan 2

1"-Corresponding author, Assistant Prof., Research Center of Agriculture and Natural Resources of Mazandaran province, Sari, Iran.
E-mail: fasadi@rifr-ac.ir

2- Professor, Research Institute of Forests and Rangelands, Tehran, Iran.

Received: 03.03.2011 Accepted: 05.05.2011

Abstracts

Populus caspica Bornm. is an endemic and fast growing tree distributed in northern Iran, considered as
endangered species without proper sexual reproduction in natural conditions. In contrast to other poplar
species, knowledge about regeneration of this species is little. The tree yearly disperse plentiful of short-
lived tiny seeds that need the suitable conditions and substrates to germinate and grow. Usually, the
required conditions are not available in its natural habitats. The study was carried out to consider the
mentioned problem. Therefore, for mass production of seed-born seedlings and broadening genetic basis
of the species, matured capsules were collected from 25 single trees, distributed at different sites in
Golestan, Mazandaran, and Guilan provinces at early April 2010. Sixteen trees of the 25 trees produced
suitable and enough seeds. After well sifting, 30 seeds of each tree were sown per pot at three different
soil treatments including: i) only nursery soil, ii) combination of nursery soil and fine sand (wind shifting
sands), and iii) only fine sand, as well as three light aspect treatments including: 1) Eastern aspect, 2)
Southern aspect and 3) Western aspect for 16 provenances. The experiment design was factorial model
based on Completely Randomized Block Design with three replications. Pots were kept in large basins
and irrigation was done daily in basin and pots. Weed control was done at different dates during growing
season. Height of all seedlings was recorded at the end of growing season. Results of analysis of variance
showed significant differences among all of the sources of variance. Soil treatments caused 113, 57 and 0
centimeters in seedling height, respectively. Significant differences were observed among the mother
trees based on their seedling height. The results indicated that the progenies of Zarringol 2, Zarringol 3,
Kenesy and Golestan 4 trees revealed 111.4, 98.9, 98.9 and 94.3 centimeter in height, respectively as the
longest one, so that 11 groups were specified among the 16 mother trees. Significant differences among
the direction treatments were observed, so that the seedling height of 87.6, 87.3 and 81.4 centimeters were
recorded for eastern, southern and western aspects, respectively. As a main result, the study shown
significant differences for height in soil, mother trees and light aspect treatments. Therefore, mass seed-
born seedling production for the species would be possible using the best treatments of the study.

Key words: Populus caspica, sexual reproduction, seedling survival, seedling production, height growth.



