saldagly
& Sy Comgj g Sli)

o b 58
GARIY
A in s e g S ALS mgle pifis s
it g siiag
i deny
RT3 ) dL“C)'b d..an,._,..i'a
Obw b (53,3l () glidiany 5 5 Suiif suSiiag )
Salw b gilo 3 (55 ,3LS pale oSSty
doddo

dsi pllsi )0 o Al o8, s b emme allos sla fagh plxil il do g oles S g ) 5 ) eaSiagh slacdle, Y
20555 olr Jlai 5 lagg Sl & tliel 5 liniss 51ym g dnals  Sinlon 5 l58lps wooysil Pyl sl g g5l
szl g cugas (s a4 bog e dales rsdhgh slaculad ool 5 (55louslas s¥ase a4 Ll ol LTS g [ PN Slodo e

sl 8 A o auy (PR S A LE,...LLA aslogd oah o k;l.l.c..!l,‘_},:g 5 2Rl SEg .dnLi..;".jla O30 shigh slar b

GSloaf - sols

o5 Sl B bl 5 Sl izl i3 w2T8 g 5 (53l -1\

Sgare 5 (o8 I aely pslite 4 St g (65)5le8 anale b bl ol L tags slarb colaa sl ool S 0l =Y
Ol sl

sk Sl 60,5 5 wallas gl Jpar slp arlaye Sulia § Lo 15 M8 wke s ¥

tollons 5 (slo sghilate s plona oo 15 Sinail 3 Sto s woite oS 38 5 gale slagl &) by 3 F3e i slal -F-)
23,5 Slagiagh plovl sl 05Y slaae; ogai palyd -0-)

895 Sl @l 55l )l 5 55 o et w5 losaina 5 )

ook ookl Go)b SleaSings i)l o wlis iz Jaged 5 s3paab, V-

Sllass] gyl -Y ol

‘SJL-J 6"“1:' é.al_a 3 {_QJ')BL‘:'S ‘n}[.c- PYE R Lt K -\-Y

OBl (55)9La8 (g y5lBiny s § D) 0uSings, tauSiiuag gy YT

safingg el wla glact :pole Ol guac T Y

6-.55..:..55}:_ e (sleeg 5 51 009,58 -F-Y

odSiagl (ohagh e yed -0-¥

ouSlng s o) 9 2Beh slea waSiagy yh sleag T ol :95)5 Ol pde &gl 7Y
WSb ead s oaSiagy Gl 5l el jsb 4 )] b Lol as w3k Tk il b YT

g e - ob)p,uumamm;lﬂd:@b%g 90 e b S il b SA-Y

e}

OSB3 s y1 yau GIPVAY el olei

ﬁé%, Ve BN g 6




saldeydy
Splh Sy g L)
Wt i

S abeS pgicstsls
Slimgtuhziioy

D3 aali 0aSzmgy 705 51 ol i) aoys 00 il o 5 2t gy 25k i gigpm 2k -4

5 cslo dlisl 3320 jsliia 4 & Col (pole it e Daeatly (agh slacdlad Al e W sl (RS aeliy ) - Y
Bl o) 00Sitaghy (as% (slysd Ul 4 g 0ad (g saSiagyy slacy pele 5 sladlate

Shist g & (pele Cta e Ly ead plel Sewily (Slidos adliy Gy )le )3 a5 olagh b 1yemeasliy gob - 11-Y
Sk el 0aSlagy (LR

Sl L a8 sk & o Jle JLaelioaSiiagy L ctags, obs)l 5 asbipalis ade ) o &5 c2agh ook i Mallim b YT
055 omal Slezr Sloplajl b 5 2)3iS plo gas 0 00 il

Sl Sualen L olBnib L suSiagh (otag) slacuyl 4 arg | s 52 S A (agy slag b ABge b -T-Y
Ryder )] pole Sla gac laugi saSiag,

@il )l Bas by Cato 4 2uSlags Sl g59ld JUSlg S sl 3 Jpanme il )l slag b i ilegilas b ) F-Y
Byl g ploll pEap) gl ) Josle- (sl sk

Jse gole Sin a2 4 25250 Sl 1 (K @8) b )0 0aSiiagly oy Sl s @ a5 lagh o)k el b - V0T

b g0
el )y ey ool (Mo el 4 suaSitagl b ool Gyl (yis b s olill) ogas b s elSius Lo ydyle 1 F-Y
.LSJ‘

adliy polol ol aige 4 ploul b)) 3 ade Jalts 7y slacyios o Cosl dSiilyoaSingt ole Sla gic 15,0 -1Y-Y
Sl ege pl ol g loyss sl A )E Sl s el wsanple)

g 995 plonil saSiimgy (Jlo oS ylie b ST Lal o)l st cusad 5 (5)5h & J0 955 alonil saiangly b oS jlin Lz 51 0
ey 1yg gMl g 0aSilinghy (pglael pd; Gl 4 il Lol )15 (5 gl @y JLo ABls euSitags 15 T sl e

S oo 5 )0m (5 yma b Byl il sl )0 o g3 1,08 VALY

gyl s b dadpe alidiul ojle plu g dey mgas )3 sugn b 00Siiayh oY 0 pad

o Dy o JEun sihiin dp psr e 5 Vbl o foals Jhyme il 3 ackitd & semes

suStaghy (iR Osles 4l 5 05,T Glpde et st b 5 Al g S e p & paadia g Jlaicolo 03 yglo VAT
Rydge Bl ol las,glius b (SLL AT walgnia Ul sly

9 oS el (KisSar 551 03 (sl 5 O o el 0aStmghy agly (glas ot slag sl Uz pe 1y BL ST oY
)b enge pl) b esleniy b o Gills g )l S

wod) Sl 113 Cud (ale3T Joadl g (LS wallie) duaa Giils a4 jae oS ol el 2ok a0 ygliuws <Y

Dy (§5)9ltS SV gaame gl )3 (59000 Rl Pl ojem SO 0 pReida WIL g Jyame 2y

LR U TR o) SIFVAY tands o leds
AR VT TAR Y TR




i ke
Ry T sla SRy T eobe
Gam g 4L 18 058 n @01 1y )3 gl g 5 (905 VLo jgo 4 & 0aShagly (SBagh sladaglyl i3 50 il SRas Tk
s s glailate o loxe liie yo Uil g, s LSS 5 Blas Jo 5yl spsle aald (228 5 2300 0l 16 90,00 SR Ol sl
il el g Lo

By T e il 8 -F obe

g 9>y & o god g sz dawst £k solgiie )8 Joas VT

' dogipe choghs 03,5 e 4 odlgiiey Juo)) -T-F

Ve ooke Y oty el (g y9k0 sl o0litiy Jlojl i ipdy S5 53 9 095 Ol s ad o b -v-¥

ot 3B Sy 13) 5 ymn L e sl Bl (90 00,8 Slnse sligd 3 Tk 51 g olaSe 2 5l wilS oo ¥
(s salgs pdlel (il )b 1 Jagmme (700 Jawg olo 1)

6 S penal Sy yad slacl & (51T 4o p 8 ol en 4 lyghs Sl Jba ) -0-¥

zob M) 5 Jsts 50 b ogan b olol 8 ke AT

olfiils cimgh alala o 7 )b oolprty o3 -V-¥

B ey b Glgize g olsie (e o oalil i D10 ,1)8 98 b el y2l Do -8 esle

e a5l Dppo 3 dln b SIS)1E 43 0ud 0 laj Sas g O s i pa (Ragh ik il ey £ap0 -0
31315 dpka 4y gspo 8 JeaS5 b 013,13 50 e Sloj Soa bl 1 B oSy JBlam sl ilbge Jgme (5 e b sl ol ke
@l plag St el iled dyitad Conlss ;0 okl oy (sl j3liws 5 IS Cd 0 A ctezr S VS Camgey 5 (H095 SlaTb
g swlgS e Sl 12 9l L By

b 5l g ogti ol Jigod adge 4 (bl )L Ulg dasyi plail & (phaghy £k 2k sl ooy e waed 092 b 45 (50 010
Lasgs b o513 00,5 (ile 5 5 ,e% (sl p3¥ SLebdl e Jlai by ol i SB35 oy 03,50 ke el CulgS g0 i b e
Al aalgs plogl saSiagh

g oot plaxil Jsgmn (sy7e (053 oiag el Sl b (8L Eloe oS sly p3¥ DLl iyl £l ool g Sjge o Y0
Jeh sl 2yl (il s dles 51 aS Jagee 5y (sthi g el & (e o ad el wlsd 5 6z @ O AIF
ab aslss S 55 1 ek

aal 3 03B g Jggome (5 70 Sl yo s bgte (Lhagh £ (slyoen g Glyie )2 el @55 0 -F-0

98381 b B sl iy Sl 0t 0l 5l ey stz BV )l olyen & Jggee 5 yme SunlyS 0 b 2k JBen a5l b S -0-D

ol iyl gl ol 5T 131 ey B e

omsk Cant 3 gan) \-;_-‘“F'”“Y:M-.l:g 8 kel
VBN s )6




[oApraw s taSmgle sl
Gln apbadiog

5 omen slag,b el oll & by e o8 oaSS 5l e Sl o0 2ok e s agh ok JLael (R 4 L O)pge 0 F-0
b chmgh b jlzel Sl aif e wules Lol Jiolil caslys o sl Caway (slao jgliws o IS8,y 518 ey bYD Cevge

ol plgfSat,pl s

Jagumn (5320 gl Cawd jo JS1 glag b dlasi -7 solo
T 3 Sanatl )b S oy S sl lados daliy )l gale Sl slasl by rd o o 5 Jlb slag b sl ggame 1 F
ol (s (S22 25k
gl g o3 05 Zant (slacyglyl sl 13 9 5015 Wb b Ll inghs b 90 ol ale Sl sl g1y £k olass -Y-F
o Jleie) peals 4 Jog 2 )]

o519 bl s -¥ oole

Shat aokd S gt b e iStmaly b ga alidel Bl b 5 0at iy il A Bl ) s csyme & Syg -V
8 (Byre Sl plgie ) 93,8 Slgioe Jilel pas Djge 13 30 292y Gl e )b

Gl adls 15 aslol 4y o8 (500 45 (5976 @101 wle 5 (559w T 5 ) e siile (st B8 Sl £o85 g 3TV
Wb gz 520 Milige p0 Gales > 4 013000 5 (Sanynd Ciga b 4 Sliga plonil g oud BBt i b S b a b
el o, 5l als 18 a8l s pdlel saSiinghy Aagh gl 4 (5 jsb 4 3l £ U ke 9o Sl D B ) e
wiuled 38lg5 olo )8 e b suaed a4y coed 5 05, Sy g, TO Sae 4 eyl oyl

1y dlye ol g Jyponn (5 pxm 93,8 ciigin 35D a2 9 3955 a1 b SV 4y €5 plol sl yo o 8 ailiz B 6y
9 (5 S peanal gD 10 ooy 3 o B Wl 0uSlagh (Aagl (glae L]

el Jyga (570 0048y s0ud plamil glaa po ol Solyges 0l Gaend Slgs BB 550 Lulyd @Dl pe Sjpe )0 F 0 pad
5l BlSS i gt S L i (ale )b Jore jlesilesdly (Span 5 e pily) 5 Ol Y 0 padd

Sye bz by 60,8 et a3l L wilgl o saSiingts aBLs 5 aslol 4y Lol8 45 (g4o0 4y (SOl IS 51 L (5 e g s 0 =TV

el qu_b J’,..-A S o E p .)L))])j \_JLL&.I.; 9 LDC.«.:},,...A als .}.ﬁl.u sz_.a

ERUOWT ST PV-C e R

oo gen 00Stmgl Jlgal gir digdisn mali 0aStmgyy el e 1 4 £l (sl 50 eoliinl 9)50 pily) g Sl selad -)-A
3l ge (09,5 e (s1y55) ouSitagyy oage gl sl eslil ogoni 0,30 (5 e ol 25k plas I g Wigs

2 5 haghy slag b pladl slp clsS )0 D jge 50 5 0o atilbasils b gy b Dl 5 Jilog jleslanal cuglsh A 0 pad
28,8 aalgs 15 Ll Los

ouSBg e y3 g . GIVFAAY > o les
9 g allCan VPN B i ,U

—




S A0 Camy j y S2)
Ok e 3 y3l83
36T

S5 125 5 Syine carSlle aalippal bl g stngly 5 (slasyglis 31 ol (gole ailie 51,18 bsle 51 S o g YA

Al sl Crad pale Ojljy (Segh gles gbas

shyh Tk Sl 155 - eole

wules @l saStmghs 4u 5 ,8e ley 0 Pdf g Word (gla Lls I j0 eal (i Caa )b b |y SLL ol cnl Gibbga (g yome -1-9
Ji 52 55 50058 LA Cone 3550 )0 Jggms 5700 Sdggs o cpe b g (A1 jpae g SUL A ] -TA
el gl o Jlazal wlaladl g adly 6555l (Jygme 2

Shagad o 553l —1+ aske

03,8 oo et N Jgiz 5 4 o (e el b (I3 slag il ples 31T 5 aoleiiay Gyl shaw 10

T & bl g laghy 7 b olyals slowi -) Jaus

Sato slass D s e e
olfisle )l | olBisls J>bs h i '
= Y x < -YK
- X YK <x < +fYOK
) Y xZ +fYOK

Al aalg sl Dligad age oSl e (eoleiie b fhe ®
"’3":'!.5‘“ In)ls‘ \YAY JL.: D g0 sladls (5)};)! Oy‘lé (\"}

Jel aslioged b illaa ¥ Jgaz g% ¢ ¥ (st Shiel (el 4 ilise Jagee e ik 3l e Cales oliee sl @ -T1 -
(S e oo s (2l 44) Jags siiesi Glsie 4 OVRe )3 45 Jogen (520 Sl el o pd g dalsS oSl lagh 0%

Spdge 38,5 S5 50 Sy Al
Sl 3 00l (ad slaoo)d bl (gl slazyb OllSes 5 Gl plo (Jggee e (ojlnal iBas 4 iy A 0

Byl go fyaani SV

SIENAY i oyl
VBB i,




S gl ety
St pbisy

Lol jlael e wlwl 7k (L 2168 Bl 4o gl p Ladgh Glag )b Slugad & by e bules -Y Jga

piY el | jlitel ansloo ogai | 7 (L)) olide b Eles

AL X1 +1-YBK x <-/¥YK

Ye-¥- x/ +/-YoK (YK < x <-/oK

Y.-f. x1+1-YOK oK <x <K |

Gl ¥ Jilax) oty (slypn Jaile - x2K

0 2olgS dslome Shjugad Ajp S Sl @l THb Elee
(V) 0y ol &y ¢ 10 g (5ol ypal l59 Janigs VLo &F Coad Sz 98 Sl s 0> K ¢ () & g3kt )b dhoox

.é’._"au.c 'n){sl AYAY JL..: —eas Slasls \.SJI;J'? UTG (¥) cols

A d.'pl)‘ )| o= ‘5..‘.‘.#,3;_ c)]o Uu““u‘:" 3 LSL" ‘Lghﬂa..a .ul:a.n C,]a..a o ),:uA.L‘.....a ,J.'b [ ‘5.»),’,6' LsLAJJB{."_eJ J”..fa ..k:.';t Lr -r-1-
D98 b Sl (i b pled (Rl Slp e S

T G b QLS JLal 5l g aspo Yo in b 2 )13 5 3 laiolen (0 0al il )l SR s 1 a3¥ Ohjlal oS Sl -F-Y -
'J.'_'! 0.133 GIA\S.L..SJ 9 flj;' s&‘);.‘?i S ﬂ_,lj.oji‘:x.a 9 L:L: P L:J)L‘RA 52 Yl %L‘r ..J)L) 33>4 o..xg..“.k,}; L:\:.Cb,}a \JSL"‘ ..L_JLT LI P o
RUVIA RV VG SR Sy JV. 780

u.-‘).!l LSJIJS..IL:-J Cannd PL) C)]o .)LS)])S O)LA.:I 4 il 5 o.aS..t.n,p, T lnu f ‘LS""“’S}' lea L: Jn_.'iro n.LUL'.".I.S‘ LS"L‘“J 52 -0-1-
G"-‘Tb (E-‘L:" ] Gj)JL:S t”l‘ Sl 'Ot‘“"x'!" &S.’USL""S (SJSL:j‘;'*!} 5 ‘-i-;‘ﬁ °M93€ JL‘ el by Ry CJ'!I" :kS"LQ“":‘:'L O
JRSFCIUNR PSCV.PN P SN PR OO Jt SIS - o

“The author(s) would like to thank the Genetics and Agricultural Biotechnology Institute of Tabarestan (GABIT), Sari
Agricultural Sciences and Natural Resources University (SANRU) for financial support of this research under contract number
sl ol o3 00 4 (Affiliation)  Slojlw w,ol 7,0 « c2bghs 7 b b da o cllazil pales o —#-) ¢

"ot i s e o i 5 (55,58 pale RS (ol b 55,5EST (5l 5 S auSiags”

"Genetics and Agricultural Biotechnology Institute of Tabarestan (GABIT), Sari Agricultural Sciences and Natural Resources
University (SANRU), Sari, Iran"

ol ol 5o Slsgas aa G "J] S s SVl 0 (B)eain g Glaicas )b 1ISen das b S-S

bzl o b bt ol gy 31 b gomitils ol o3¥ Sy LS5 SDlpesns (592805 5 IS 31 (S 4 3y 53+ 0 pecd
led i)l gl g Lozaly (Dolend 5l
SV ;0 (g9 2RI (sl (S5 mSH Cis g 005 Jggmn st g 7okl Z s 00 gaie SYLAL j0 Wb (5 e M o pad
Sg5 03,3]

engs dodniypa X jgis wygae (bl allie 50 5 S (5550 Jolae i b UL A1 5 eoliiin sl dampllG A
Al anlys Loy 0aSiegh ciagh Obliel Jow LAYV P # 00 oljaisle slaolSisls slial Dla poxty 090 5l el

e A SIVFVAY it oyled
VFeA/ B/ s,

Sy dllien




s & S pale ity
T tat |

J"‘:","g;‘ Aan )le)" g’lﬂl.‘. L;')i; 9 asan 53 m.)l.{;..:.._u' ‘-5)5“ Sda J,.b 4=\

egyglo g gl sz ool -1 eole
ABlise 0aStgl (Lboh gles s by Slag b sl g Syt anl ol )1y

...L:;L':L,e nm..n,j.; &.F‘ui}l USL"" o..LQrc » O|)5|¢ .b)g-l.a.: UJLU)‘ g _J)L!cu -Y-11

Slecys Gae asly SlEExd 4ol 1Y eolo
ok T m Sl g g0 Plas gl S0t 5 g S gl 4 el oale Cin gac Goe ail e ol aal
Sger slap s Gillas ol (ol )l e 5 )b oslpiiey 90 JBlao &)l olanes azgace i (slag b Cos b @1 ABL o jpmadsliy |
Ji¥o il olen 4 (gymme CllgS 0 L oS o o o A waliy ol sl 6lp solertsy e Cae ol (59,0 (5 e by

s iigaas St st 5 eryt

wled @l )58 & wVle &g @ S bty 518 el cibgs (g, ¢ oy e il Glades wely cusal | e Y 0 padd

Jyazae g5l ,lad £k 1Y ool

Flre ps7en Gt s SV pame (gjluis)lo jloanSulas 810 daglejls plo Jl slacules s5bus v 2k el Haali Jove
LSl sl ool s idad po 0150 s 5 SIS QLo Byl lime ol 0aSitigsy o slaculen 5 (5515 5 ple slank L i,
23 slaasly o) 5550 i 00D (53l )l Jpame adl gz po il pgle Ol Cipan hags 6lad,slins (silacs; vy (syies
il P grbe plul y )lo (el gilin 5 (655LaF psle olRuils

S 3 S Pl glag )b -1F oole

Toba 53 s JUl 5 wlyglid Sloss 5 Jlalllas otaghy slagle Josd ) (Gigm b S ite (hagsy slag o ;o ol Laal Jyges
2k sl ool eaSingsy (tmgly slae b oty o] 51 (Faiules @ & sk aaSCtingsy Ml 5 (oo s Aol oglaase o v
25,5 anles Lal

sl Jotnn (5y20 cole Cid gie T piap b 0 Y 0 pad

‘}Ln."v.:.: dLﬁtJb =10 ools
Gebo lag b nl Sliged g Lzt an ] b anles o5 Lo el sloz b o JSen b Jagems (5520 olyie 4 ailyi a sale Sl (slise!

s 35 Sy 0SS olymn 4 b L 5 55 B AT s 0t 4 2, anils el js00 gz AF 6y

GIVEVAY taal o lad
VPN B/ i,




S90Sy S
PERY)
GARIT
-
b -1 s (8 iS pateotitols

Seaabpding

s9%a3l Sy 750 -1 oole

Sphien Joe pele Cin pie 4 05290 sla I 5 S &) gl o ASEB g ) Syt y0 4 A5 iagy -0k

e 7 b 1Y oole

ol Sl e gy 03Stagsy sy (Kinlan b 0uSitngy gy slaCugly 4 argi b 45 sop Wl g5 NSy (Sl slag b
TAL Boly & adly Jlo 12 9990 51 I8 b )b cal ailylojls )5 Cuglgl 0 bag o ol s gl g (55910 st B 0l e &l
3,5 O (s y2me & o) 5, azi

TR N Shhia ST Ly aails s (o o asial Il 000,08) 2agh Sl e el 4 b wole Sla gae 2 N8 0 jual
lad Wl 053 dbga oSS g1 1) ot

B3, 75 Gainlig> -1A solo

il A g 5 1005500 0 31 g )5 Sl 8 (o585 (slaniszn 20) 5l 045 ey el JF 45 10 Jobae
b ol b g 1550 4 Lyt Jasg

nsl g Sal gl p (sl K Gl b 25N Gl g Sy A 6 s

28 50 G5 by slag b & il 5> AV 0

p3Y cugal Fu U 5l g sy cuSinghy gl gl el g G VP8I 43 550 30 0 a1V g esle VA [0 asliogd ol
ol oy doliogads (pl )3 a5 (65,190 0yl 0 .0l walgs LS b yo sloaslioguds 2o (0350 dolioged opl.cawl [>Y]

sl (g S preal @2 yo ouSl g Ry g (slys

- USRSy Lt g GIVEA/AY taul> o)lads

ﬁé% VEN B/ s b




(Hostoms

wvbel VPV -0/ oo o..\S.:...n,;.; Ry sz b aobiogds (U'J.Q.:.'a' 9 J)Qb) A ENF1% |
1l 5l

Hlagd 9 (55903) Y+ o3l Slodl

Pl b by slajloel A3 ) de 9508 g o I g oD (dagh (clipd VF-0 sledh B VY £y9e agune 5y
L las (logs copdee TYY Jolun <SiagS dlabne oliai 35) 1P-0 Jlo 55 pilingg iy pladl e ¥lio
D9 dple 13> Lalgs

Dgb s Jb) WER= oo Dolae gy el 2 Jb) (55)

4 gy Yl i bl 2 (B ozl ol GBS 5 besleii (o sl b 290 oyl ol
23,5 plosl Jaa> )2

9y gl da | 1 ygls Sl (Jb) b oleai Elee
— Y by PYPIB o foss il b
\ V| Jby VSPALe o le v GIIBofooe o
\ 1 5P VAt VERRY EER Vo) FRe ¥

Sl e e g (65,5l pole oS il (65,5l (5yglidcunms; 5 S 0dSulngy pL g )3 Led
i 3 oS g eaSdmgd ) )08 g ST zp0 el b ojled S5 pdSOl g ) L)




