Ve il g 5l N ojladds /e Jlo o)lpl sla JKin awliips

" zusﬁ M&O"

SIS ooyl 51 By 3 0 Ol 9 S) ISl meltiune il (055
S 9 SU59 90 aded y90 Wlo L (Populus nigra)

)l b il g $5,9LS egle sl
oln! gdSe (wluiey

T g 193 4By o T O ply ¢ g (3105
Ol gl by oSl ganb qilie 5 (558 025y (o)Al )] i IS rguoly olStils s ol 2l =
(pfayyaz@yu.ac.ir : Jggue oM s) ¢yl ol @z guly slily ¢ amds milio g (55y5liS” 0aSLiils (IR (6590 9ST 0 ¢ luiils =Y
Olnl sl ol BRI (ol e g (gj)sliS oSty (S (6515 Ll -V
QUANY 1G5y gyl AEIVY scdlys foyb
WE B VY i

bguuno 0452
a3 9 LS iy (St} Alols sl 33,5 (o (S5 2B a5 ge Wlie pgie ()l SIS 0,08 ool 18R 9 dedde
Ot =l 3 w15 5l > (Bl g (Mol sl 4 (a3iue Sy (eoe LMl e lacumen (3 0F Ol o g ©48

23,5 0 (JS5e Sl SO b anglio )3 oS e Bpo L ald ol e cage LIS 2l 13 9o 5 S L )l Slas e
alols , b S ola el )y 3550 5 S8 (LSl sy i L (POpUlUS Nigra) SIs 4565 51 oIS iy psls Budioss ) 1l wigy g dge
Clivo 5 58 CuiS ggwb oSl a3 S5 aw ) (Bolas JolS oSl )b B > ()l (sla Sl eslital b o)f b 5 (S5
P S Ssdgoasl JSd g Sped (S5p5) oy g alid (Sigg b basye Sy lio (5p:Soluil 08,5 )8 addllae )90 Sy slaJled 3 Sy
ol b Colag 3 6,5 5 oy 30 M5S0 5 e o 0355 J o3itl b IS e 3 KB oISl 5 5 plos] g, b 3y
Lol i 05 olass Cae 9 048 5 (S5 abols ((Sijold Laly) lass JUl g el @l oaiS )5l sla e Jols albuz a9, S )

) 85 )18 2 g SR )98
S8 ) a0 #0 cdd L) 58U o idin S sling 4 Jsbo S g 0l Cod o5 (g Slio a5 0l oLt el b 50U b saidly
P Ll Lo 939 plete 485 (09 OIS 1 S0l 9 S S 2 L Glpl (ogr S oy 2 290 SIS (ST (5 ity SIS (sla)lS
O g S S e pa plpl (BNl g (ag Sl 92 Gelaie LISl (oaldl Lald 5 oLl CuBige b Clpss (nl 09 bawg 2>
B 05 ol (Hy a0 329 (g B 05 Gl ez 2090 OIS b o 4 3 LIS IS (S5 e () 29 608 JSS

[ Downloaded from ifej.sanru.ac.ir on 2025-11-20 ]

[ DOR: 20.1001.1.24237140.1401.10.19.7.2 ]

[ DOI: 10.52547/if€}.10.19.117 ]

Sy Gl (S5 O o jl i gl nl Caa g e oaalie plpl (SNl plio (S5 Ol 90 o a2y
0 CM—‘DI LSL"”W-E) )l DJ):_mf oalawl Lol s odlice 2 D90 PG)I L u’l)" P P u.i::mT )I UQSL;LQAJLMJ Egoma 33 :d’;W

03 (oo il ) (cag (e85 2Bl cblis 4 drgi gps pgio

el Slao (S35 alols (S5 B3 (05 b olS Bl (aseis 2 Ul i salS sWejly

29l slacunen b (S5 (1 9 (9> $laSy90 JSuts
O (sl (51045 )93 .(B) Wl po Ralj8l dilate > s
Lil lacanen 53 (S5 ) J Qlinl g JolSS 55 coe
oLl o sl ol s lud] elacdlis Lol oaiiS e
Gk jla g iSole Gkl ) (g lacures
(D) A o iulzal S5 LM
ol=l cugae Blsl 4 glpl & pgio ()1 2Bl 395
Form iz 235 (o 2 oo Glaa GgmasS
V08 Jluw 3 pgie Slaa geS ol Cogas
Ol 53 (oo \\”\‘\‘)' Mo VAP L 53 oS ygeansaS
A aile g a8 5 ol Wl 1 pigio Sl Bl s 1S 5
Oygo 03yiwS slacdls 5 clibss M, Ll (YY)
P oy S Ep 09U Sk 9 e saalie
Jbw iz (L8l o) 5 Job 9S) (LSl
9W‘DMWU|)£]).)4J9‘)~$:9W5J9M9)5)9
L sl LA (s 55 oAl ydie pole Cliis
SILs slio (V) (on) o 5 (couwlB digad (gl diin

EVRT)
la SRy J 4o b pgio ady 45 (55 e
bul ) Ly 039 )85l ol pl o cls’ (Yol diilo b
;5 ady 03jlnS (ol )3 il g cdlisee (oorldl
Okl ¢y 3385 Sgpe 0bgS ()l 000 0092 1 o2
308 9 (=) ai) 5y9liS ¥ game b plys cis
9 csliwg) Blas g @lio ) ooz 038 5 (gl
A58 D)5 0 0)lsam ply a sl 3 S, edlawl o LB
Obee 2 (V) ol 0390 Lo GBS Mg 5 (i,
Populus ) Il 4565 cpaiin uis calisie (sladisS
layg S 3l ed i nd Gl (SaS1y, s 4 (nigra L.
2 e gLy Jolges 1y Sl plia b Ll o8
P B Jae 4388 S latie 4 dyg)l Jled b 1 3]
5ol 3 u—li" bl Sy cbslas ‘_;Lmub’)g
P b OBy )l g S blis by
iS5 Sl (V) ol 00 oLl gl slayseiS
sl 03,008 Janl cago 655 cpl o sl iz yf
I e i blin ) ol (i jf 1S5 g e
S 29)9 bl p3 a2 235 e ol (b olSlgs
SVl ol 5l ol Caman 1 (i 38 Sl otes <l
9L;NJ§)'L_&1 (W )JG_MA;&J‘I”W.@‘_«»@)_\SQU


http://dx.doi.org/10.52547/ifej.10.19.117
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.19.7.2
https://ifej.sanru.ac.ir/article-1-397-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-20 ]

[ DOR: 20.1001.1.24237140.1401.10.19.7.2 ]

[ DOI: 10.52547/if€}.10.19.117 ]

4 008 el (SB g AWK e ol
S goj S gLl o Sol SLS oS g5k
Py By SB Bl g Jsl Sob 4 s
S 05955 @0 VA I 03)S V1D ) 392 25
Mool U (gyie YFXV/D 0y S 0 4 Sob ja (doys o/
S ) oAb Gl Yo Blo Vo e 4 o)k
a0y e VO galold @y jled ©jglne > 1555 V0
Sloul beaald e bls jataie ay yio Sl Vo dgas Gos
(8lord syl s Lo Jo5S 5o e 13,5
2o SLOIS Ll g and

a diliee SIS S gy 5] ool cadllas oyl 5o
e 9 LadSia Gliiog dbe jl plo 93 (o0)8 Jsb
O b) Cagby L b g ans ()5 55l o) 598
Cdls oloj b g Jite gowl 4 (wsbye izl S50
9> Jobd SIS Ol i ol 025 (IS ST
Ol el 9 TY/OV 08)) &5 slie b Sll o
Foad 3)lg (IS 93 9 (5o (o VO olpl 4Vl (Sl
Sy eVl Sl (:Ske pb o 9 OFIVY o8)) a5 5
el ) Wleadgn aly 5l o5 o g (20 Jbo OA-
e Y Wl VLo (Sl bawgie) WLl slae L ((Jo
Vo¥e Job an oladald ole siawl 3lol 15 .05 (e
L ao bwgio b g (a0l dw B S5 jlab g 20 0L
FoBlo Ve L5 Ve (e do (p0j 0 9 4t dll> o
e 4 UG gy )l b dw Ojp0 4 (il S et
5 ol jlag bawlsl )3 LS (g Slides 5 ol
Sy )y, Cle

Moy Bl > Sy ()l Clao (555 0jlul jlatea,
29k oS o Sl S VY gecme ) 03y gl Jlo ol
IS Sol o 0 aS (claigS &b (gyelpen Bolas
s & (Jld 2 5l Sy a5 0y 5l Jlog aw) IS 5
Jold Sy ulibisn, Slio 035 (5yglaen (ol
Colus (V) (oo Casboy gledl (59 S5 g 5 0
by 4o Job cond TS 0 Jo b TS oo TS
#8863, G yd i pgie upd Dol s £S5
ol S5, Jsb eSS Jad ik 5yl
Js—'o {LALY) polez b gl 22 55, Jome U S5
Moy Sy ayl; (P\ PY) p)eg b Jol (28 S5,
L S ed Jobo TS ) agly TS ailee sl
o S5 (5 uSojll Image J 1.43 )158ls 5 51 eolal
Job a Sy 0 Job Cuus D950 (slaosld U»L»l »
Sy b b0 80 > oye S i L S
duolns Sy Gogasie iy 5 Sy ogase colus
A)8
SRS ad L

g cdnols s 9353 (P1) M oy JSs (sl e
0l (6,503l Hlade p i g (o yieS l edlael b IS
seoloa PI2A=(/X) ol 5§ odlitl U s o (sl
e cppi X g Cabio Ao (1S X 4960 o3 )5

&ladllgd a8y 5 (LS ply o Jpa> Blid

So59dg b8 )90 Sl by (Populus nigra) SIUs slaylS 51 (B0 50 05 Gl 5 (K685 Sl ealituns il (055

ol el (YY) ohKen g LS oty g ¢yl 1) FY=0V I
OhESen 5 (oME 1503 3)90 53 Wil 03905 ()15 48 5,
5 (5)5 e Al edged (o)l Wl 1y o) sl (V)
4,_w5 >9>9p L;Lav.,.e)b 5l Jalf oli! )I u.bl.n)b
Mo D939 b 2349l o 39390 4 ] U_,L.el)» Sl
JSaly So s Sope b ad S (yp ool 3 (393
L s sl clasuie (wyiwd 2 ele Glaiine )y
Db () Sy Gl & el

2 SIS (90> SS90 W £ 9 5 ol b
Ao g L;‘ﬂyo dLm)iAL.M; )I oo b L W‘M Oygo &
LSl (o)l sl Sl 3 ol l.s’rv.o.w 2E Ojgo
39 bews) pled > SewdlS gla by jl (S )l
Al e Campmer S pd S 90 plodjl lie (e
ol ) e iz pa (1Y) Cul 485 )15 a5
Jia by cilisee (slacais) SuSE Gl (g Jarme
SIS S )l b Shg il (S bl S (o0 lse
o=l il e39m (Goly 6 JSS 9 YL (S5 g5 Sy
aS o i calisee Cligiss 4y sle (YY) Lo oo
o3l ol b Il Calises (sl yum o IS Sy 1Sl
o=l ogg L LI (YEN) )by 0959 S ()l ) wlaw |
SolSS llgy 0550 50 (Sl jlaus SleMb| wuaie lallas
o 9 (oo e slacaig] o (SeB; LIS
SoS @ (Snj bW sl gl 399 )l ) 53 paio
ap 05 g @ slaghy | (Se (axteslize, sl Shy
iz gl Ul 5l oy Soy L oS Cowl lacdel ples po
S eSlhs o5l S8lS pasis g Ul s oy
3y5 0 ald 0f Ol Soi g Cae g S Aol
&)suy sla S il eolawl L S Calisee (sla IS
O 2 0F Ol St g S g (S Aol S
9 Olml > Jghiie (215 5 (os Ste slaS )9
2y o )8 b))

g, 9 dlge
CulS i (6 5lwodbol

2 &Bly S /Y Colue 4 ey axhad ) Lialejl oyl
OVOY'IW" 5 Jlasds Y OF B s zawl oKl asy e
soaie o ol (L) g I e VAV gl)l) (3
00y pid o il Vo dgdn s d o) (bdeld CuiS
= iee= (Jlemd Caa jd e YFXYY Soby dw 4y g A

1- Betulifolia 2- Area 3- Perimeter

6- Aspect Ratio: blbxe an )8 g4 ol g Cand s
8- Roundness: _Jolows o pld Coluwe & (Bly Coluno Cannd :
11- Tip angle (TA) 12- Base angle (BA)

14- Vein Angle ol 5,5, o2 3Tk She 5,5, 4l;
17- Specific leaf area (SLA)

4- Midrib Length
7- Circularity:loswe v 0 ply Colue 4 (#ly Coluse Caus

5- MLMIN FazeS b 4 S, Job

9- Feret 10- min Feret
13- WE0L:5 py Jobo o> 0+ > 5 ye
15- Petiol Length 16- PL: ML

18-Sprecific leaf mass (SLM)  19- Plasticity index


http://dx.doi.org/10.52547/ifej.10.19.117
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.19.7.2
https://ifej.sanru.ac.ir/article-1-397-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-20 ]

[ DOR: 20.1001.1.24237140.1401.10.19.7.2 ]

[ DOI: 10.52547/if€}.10.19.117 ]

M4

&adllgd a8,y 5 (old ply ¢ Jpi> Blad
V ot 5 e 11 sl a3 Lo ol sla S ol

=i slo Qst 555 5:0ke JIY dlatly 3k (e

e sl (padeis @b L b ) )l
33,8 ol L ylS s (GSH) s (S5 poles a5l
LaglS” s (GSt) 5 a5 jload a3l =Y el

ZQSti
AR

D=

i i(max)

Gst, |, =
B ‘AFi(a,b)‘
AF,
(3 h5bl) (s (K55 pled a3 s GStap ol y> S
&g o3l SN AFian) D g a glagls e J5
S AFimag 50 58 Slagls o pll (S8 parseis
sLaols ples o pll (S9 pasits @l (), S
A5l e adllas 350
Sosliiwl Ly (Nm) Gilie bl o 5 ol €5
ol anlyl Jae (wlal y g oyluilinl (S5 ples (a3 ls
(F alasly) 15,5 5,90 (YY) Wbgs Ko g goyd Ko awgs
A Lol o 0F ol € 29l Al
Nm = c(1—- Gst)/Gst
&S (6390 (gly) A a8)S Jas /O L plpC ‘_’JT P
5l slySilss @90 4 GSt (a3 ls 35l )3 ise Jelse
(YR) (0365 o )18 el g 4o )90 100y 5l Jine
OF Olas 292 pie odimd (Ui G 5l e NM o0l
S92 odnd lts So ) iS55 el 5 Cunen 93
Adbge adllan 390 (@) solol> 1> 05 by
b il Sl 52 ol o 0 bz OilP oszeen
&y olwl p Tod ganaib Caw b ol 8l as) ool
(V0) 255 0yl can 2 3 Sl el
) Gl e g e
SPSS (ylel 1381 03 5l oslel Joloss g o5 plosl sl
oy 3l ookl b ogall <oy (slaedls Tl yo .ab eolasiwl 20
3l 2990 po3l Coge 3 9 il 390 SIS lg00
g Laodly Jlo i gajgb e -85 )18 2ol
Jloy Sl 5 23,5 (ot B ppousb=Bg S 5alsS” (905
zyb B 3 ANOVA Luibylg s 5JUT daosls O
Olis jy Seb) ad pbl glosalin L solas Maols’
g b by 5T 50 5 bl ()b ne ST adllas )50
U Lo 1Sl dslio (4d Bls s (gliedgw pis &
203 A0 lisebo pans b S5l atels ais 9050 51 o0laul

oiliyly 450
T= 2 Sp (SNdnsderge Cho YO ol 3idod )
5 A oy 9 S0y JH IS led ISl ) polaie
soboasy () Jss) 1 cpSoiil bl 3 03 by cas

EpSaige diye VY Laoald 5l 0g (6,:803l80 350 Cutio
(P=+/0) Jgip (Solas (S w905 g 5l odlisl b 300%s
2 o 6 S5 Jiailty Slpeis 5550 90l <y
Jolre +/¥0 3l jiaS" slo yo5)) .85 Cygo HS g drol>
Ple 100 L5 VO Gy Lo )] 08 gy S5
Ploo Ve /0 o gl )l dawgio (s pdy S
Plose AoV g ol olos gy JSd
oo A5l it labyyl g b jle b dSs
YY) Bus w;/&» Mol cud 4 gpd S
(o510 Al (541 duigh 9 el @ LT
S8 )3 Jge Clo (y ylers (905 paZube S

P SowesS) Uhoy sk ol @l 3Tl ks
Sl 9 VIAY pusio 3959 (sl F (05)1) 16 Sy o6 40
b lS sy Sasfold Ladgy 13,8 oslizal (YAVY gy
lio olol o alS (glasgs oo oslizl b cilises
w3 oolil b yaets gb 3T 5 Lol o1t slato
W85 )8 oy 2y90 (e A s
o kel 3 (K55 o

Aol g (igd alolh loic ) (woalil dlols 5
55 gte a1 o e (D) 3] S5
alaly @ g b o 4 0g)S Sy ) pasdl @l
bowgio 5l 45 zuwss ol b (YONS) 13,5 duwlo ¥ 4 )
Ol sl 4 09,5 b JS 50 )3 el @y 0)))
S 25 5L 5 (1Y) loglS s I (g S5
Ot Hl s (Sl (lajly sla 4 (QsT) 5)lasti
)5 olall (S5 5 (apd Jolgd dloe )3 balS
oS S > I Se wles asuls @l @y )
ww Pl jasets 2l aw) €85 )15 s g 425 3,90
(85 4,8 L s I

(dst) sl Lol -\ oyl

Osiap) = /Z(F —Fip)

O_lf 90 .3)‘.).;[:4»‘ ws.&.,,lﬁil alold dst(a,b) OT P e
pll Sl paeis &b (h))) e 4 Fib g Fia 90 52
W Py b 98 gbals (ly
(Dst) 3 lsslewl (S dlold =Y alayl,
— ZQSti 1 o’
- Z{HZ 202 +0%)+ aciz}

9 Gei2 ‘Gciz 9 fb)‘..\Jll'_w‘ u_i‘.u) a_old Dyt UT 0 s
O el G gl G ills Sl i 4 00
(oay aiged (sllas) 38 1> daiged oy 5 (odolojl (slls)
L) O s oS (55 o5 555 i)
WW430)8 edlasiwl ol

n

1- Discriminant analysis (DA)

2- mismatch
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Figure 1. Average of plasticity within population and clone. Columns represent the average of traits plasticity within
population (bars represent standard error), solid line represents the average of traits plasticity within clones, and
dashes represent the average of traits plasticity of individuals in each clones (The average of trait plasticity for clones

with no significant differences were not shown; Average of plasticity for the anonymous Iranian clone is distinct with
red lines). The abbreviated names of clones with differences greater than 0.2 have been represented as labels

Sl gl ST S8 ) 5o Slaw gly o 3)lilisl SeilS asuis Bl ol s =Y Jais
Table 2. (é_(}_vfefficiqnts of standardized canonical discriminant functions for traits involved in black poplar clones
ifferentiation
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Figure 2. Scatter plot of black poplar individual trees based on the value of canonical discriminant functions together
with their group centroid coordinates
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Figure 3. Dendrogram of cluster analysis of poplar clones in different blocks using canonical discriminant
functions for differentiation of black poplar clones (Individuals related to Iranian black poplar 42-51 have been
differentiated with rectangle, and the anonymous clones have been differentiated with stars)
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Table 5. Euclidian distance (upper triangular elements) and standard genetic distance (lower triangular elements) for
examined black poplar clones based on standardized canonical discriminant functions of morphologic traits
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Extended Abstract

Introduction and Obijective: Extensive application of imported poplar clones, can lead to
destruction of genetic resources. Determination of intensity and direction of gene flow between
population origin, provided important information in order to orienting the improvement and
conservation programs. In between, introducing some reliable morphological traits, those are
important in clonal differentiation, could accelerate this process considering lower costs in
compare with molecular markers.

Material and Methods: In present study five clones of black poplar (Populus nigra) in order to
investigating the feasibility of clonal differentiation and estimating genetic parameteres like
genetic distance and gene flow by means of morphological markers were planted in a complete
randomized block design by three replications in selection nursery of Yasouj university and leaf
morphological traits of one-year-old saplings were investigated. Morphological traits related
with leaf blade, dentation and lobe, vein, petiole, and tip and base shape of leaf was measured in
late fall, and the feasibility of clonal differentiation using discriminant functions analysis and
cluster analysis was investigated. Finally, by means of an integrating approach consists of
predicting models of discriminant functions and cluster analysis of phylogenetic relations,
genetic distance, and intensity and direction of gene flow between clones were discussed and
investigated.

Results: The results of discriminant analysis revealed that leaf fresh weight, leaf virtual and
actual aspect ratio, by 65 percent accuracy, had the highest effects in clonal differentiation of
poplar clones. Among the investigated black poplar clones, the Irannian native clone with its
small and narrow leavs was distincted from the Turkish native clone, and other clones were in
the middle. These variations were in accordance with the geographical location and climatic
conditions of these clones. The native and breeded Iranian clones had the lowest and highest
amount of plasticity, respectively. Examination of the genetic structure of the clones showed
that there was no significant gene flow between most of the studied clones, but significant gene
flow was observed between the anonymous native Turkish clone and breeded Iranian clones,
and the direction of this flow was more from the Turkish to Iranian clone.

Conclusion: In conclusion, in general, there were few signs of hybrid swarm between Iranian
native poplar with the other studied cultivars, but the widespread use of the improved Iranian
poplar cultivars increases the need to pay attention to the protection of native genetic resources.

Keywords: Adaptive traits, Clonal differentiation, Discriminant function analysis, Gene flow,
Genetic resources, Genetic distance
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