V¥o WAY ylnej VA o)l [omd Jlo /sslyj blS oMol anliimgs

i b e 5 (5,5l pole olSiily
s als o) asbitagy

A )30 (Sugh ) NS Cod W8 ks (5 0lgd dewd S (SWT E9Y (U,

o . < ¥ T v ) .
Ooboyd Ll 97 sogmare e ¢ a1 yliany jULw sowws ¢ (gh0s] dgruns ¢ (Suos pms
Ol e 555l ey 9 (igel i plojlo «s98) ol S o @lio g 519U bsel 5 SRS 3 p0 (B 5 (s el SRS iy e -
e 559k g 9 phjgel Wl plojlu g5y ol B b @l 5 (659liS Bjgel g iS5 e i jitie Sl iy ele s guae ¥
(ahmadi50_masoud@yah00.com : Jgguws ol g5) ol
OB ok @lin g (5j)gliS olStils (ale Ol e ¥
Aot 95 ploy oSE1S Lyl ool aigel il g ale s g Ciyn B 9 F

AEIEINA 1 by o) ANYIYD scdl s fu s

FXVLCS
Hgb ) QT G (a0 08y Sy 9 (Y EA) W8 aida (5 algd do S (G £ (2,1 poliieds Glalejl (!
L g9y olawl B (b @ilio 5 (55,9iS (585901 9 T 35 50 43 (A (WIS pued STl 1 pund plogloo Yo +) 4,50
iy y 3y Shos Jnd I Tl B (] 43 .l pleil VAL Jlu 43 41,50 aw b (Bolad JolS sbSsh & 4b 5l ool
039 csﬁng S =0 ‘d‘bl_w ua&l.w chpuss).g gslab SHA “jﬁ KeY) ‘M).\Jj o 52 ‘UA&UM:,SJ»:-
A Jgb Cummd 9 id) b 45 Al 31 cully ) by 0505 65 52 (630551, 55l oS 2 b 0505 Sy S 0505 S 2 0529
I3 e Sgli (o) 2 3590 S gif (om alllan 390 Cilio 48T a5 51 &S 313 LIS S b (g S 011l y o250
Sy 0 alLEU a8 5 Slos b (515 im0 9 Codo (Sumpod cduly ) 3, os (8aiod (2] )3 3,15 3929 o )3 Sy haww 3
9 o (Simod dulyy (256 &1 Job S 9 S 2 Sl Glhio g dully) 5 Sos (o (U )3 Codld dully ) 2l 0505 9 S
2 AL a8 5 Slos Cho sl 1) Bewigi] (g o0 JwdlS 4o I Jols 01,579,095 a4y dagi b o3 S 0adlde (5,15 xe
Ayl 1) IS Olpuedd w0 )3 VYT £g0ome 13 85 13,5 Jole sl (alwlid &y joio Wadole & a5 313 )15 aes 09,5 5o
Obis 5 1 g mlw b Cund S 50 S5y 8305 g (AL 8 5 Slos iy 3 Slos i (i 1 hf4 ST cudgi .aid,S

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.28.145 |

il e (VU (SWES 55 4y Jood Jamily (s1y1d (ke g ol

L adal) )5 (Soid 0)9 9 b Byl I Al oo (St
o Ol ((Sid £95 Xigd (sl oS M) 09 Jsbo
9 gy Mol oy 3 (S (Juad BT (Sid) (Suis
LS Glow s d (Sid Oud g (lawly o Sis
(IV) sl oo e (S 4y Jood Mol (gl 01
iyt el Aty s ol 9 (K55 (i
2ok Sl Gl ol Ol glad a8 ol Gl plaes )
LB g ady) 3y Slas palS ecl ) Gl Jol
9 Olej @ (St (S (A5 330 line 9 g0 18,00
o 3l b B g Ay 3 Ses ialS g 0)b i s
() Cool yitip A8 (g5lwoo s d g dulyy Ay 093 )

St Joos s jasls (VW) o)lKes 5 (ldesce
i bl cod w8y aie lacase) pasls ;)
8135 Ll sl S8 2Lyl 3y9e A8y Jad il (Sl
L lacasigs Juse San ola 4k )5 5145 50,8
20y Slos sy ogMe bl i baylyds 0 YU o Slos
Lacais) (e 3)Sdes Cunl ying S35 pas g A5 Lasl o3
D9 4i8)S Jlad )3 35 S5 Ll pd )

L by Clogad L)l 5 adlas L (V) g
A plts aByuise 5,8 Jlb 3 0395 3 (Sid 4 Joos
4y a5 Ly BP Mashhad o345 (sladia SO oy o oS
glatisMo BB g5 (] o (SiS (15 & Jood iy
(Seissh 90 e hS Do I (B w90, Ses Slao gl
Olig )l 3929 (iS4 oS slaadld 5 (Sojgls b
o bl 93 )3 w8 juise slacadsi) ey 53 (VF)

KV J,SsLo& o) .B,S.Lo& ‘L~§53) ¢ ;.wa 3 :d.).:ls dlhb)"

Aodio
Mg e 0 S dga e Jaloe 5l SO O 59 ieS
Aoy 5 Soid bl ;o (Beta vulgaris L.) au8,uz
25 (sl (Mol gladaly pl plo il oSS
VY) sl ui,‘» Ay Jooxio pl8 )| dawes Caa > alab
010 3 o o8 5 & Jasxto SlalS s A5yt
ORS A ($ 568 Camles 35 ol plo 4 Cond g cul
Sy ol Jd> 4 casl (Sae yol cul (V) 351 ush
el 0)93 S 3929 pie ((SYobo AB) 090 (men (ol
(8 ol oS U5 g Bros (gl ) i (gl Lo
ol oo (1)) 18l ouslSia gl (5,558 % L ol
JoB Ol e (314 Canl dls po o 5 wlaes 43 aiie A3,
0, S0es b cdl by yialS dls o pl (b S s
() s sl JLos 4y Jlaswl JB 18 4 ady,
£9-5 Aol (Sis 4y S35 sl Sl b, 1S
Copds cwlio Loyl (65,18 4y oY (-SG5
9 l_:z,c)_lo )‘ oalawl 9 58> ]a;l)_») g slab >
wlmodly Jlos g o8 (ol atb ity (lel Gl
G olsal (F) Bsb oo e (i Iyl jd a8
Ui (Slalyd g oy i oS dalyd > (S 4 Joow
2 i D Sas ials el Cdel g o e  (Sis
O g bl b 4 cuns lagee & (LS ()55
g aidld g5 &)l o (Sid 5l alisee glgil 00)F o
slp adbite o > e (Sits sy Clogad )y


http://dx.doi.org/10.29252/jcb.10.28.145
http://jcb.sanru.ac.ir/article-1-748-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.28.145 |

N2

28l o Jlo 5o sieadio YO+ )L :S0ke b o, Sl
2 4S9l Ve 1S1)5 alonl jglaie 4 (S ¥F dls e
ol 1) (oll B0d ST 01w slaazalS Se
358 (SIS psafl ol 1) (23395 fasyjo By
9 (whie sadjl wll ) gl 9 CBT (pland
aeyjo L as plogl (s 4 o slacile (s g
Jalse @jlud 5 e polic 39S (05 465, I ()l
Olas 5l By phlejl ol il e 00
oy 0y Slas Jold w8 )i (Sofoln b 9 (S2iolsd)9e
GMA] 5y 2las iy ) A8 oy cyIBL W8 5 Slas
W5y s O g5 ol sl oo 5 5y (slod
b Sy Ay 0yed (S S5 0ped kS 0Rag g
Ay 025 4 Job Cad g Ady) A5 0505 S (6513
dw D eSSy (6058 Cundg 4 dagi b Ab (650100
VOl ey 4 SO gy ably bawly d oolius 09,5
Oy e lS Sy o) Cursg il oladl YU
aS Gygo ol A a0 ye0 V-0 wlie (wlol p
2 o5 Wby 5 B dae alles Wiy (gl LS L sla S
ol s Y e elnS 1y (S5, b ool olass] )
Sy & a5 Gyao pl A 2 o (20500 V-0 liie
SO e Sy b slanY 4 9 8 33 05 Jow K L
Slod (5,503l S o lap (olaid] Y sae 0y 4 blate
S3bS L oo 1B G 8 g3le ploge 5 bawgi S
gy Ve by Sy Ve g9, )Y V0 lel ey +/AF
A Sy sy g puSoslul loj )8 plosl onisled
Gglayy o] ) jiiwe (Suwwlsn soly jl laswe @)l >
P S S jadls lasd Sy sled g e (slod
L (RWC) Sy s o (sgimo 05 jglate (5 e
RWC= (FW — DW )/( TW—DW ) X alay], ;| o3lizu
Jg—e3 3l (SLW) 550 055 (59 (8) 3ol cunss 100
235 5 SLW = DW /(LacSps 5y oo 900
| (LncSausd Sy gelas £3050) ¢ Jgozd 51 (SUCH) ool
FW clwlbe o) 5 03 dplxs SUCI= (DW — FW
ol Sy 039 TW 5 S Sts (59 DW oS 5 03
2 Obe Sl ey 18 3o)d (S ojlal Caa bl oo 038
oKl edliiwl b 5 olsuil Caslas ay ady, ¥ i,
S g 5 ySojlasl Ay pu )3 39290 A8 (s ylegiS )
(i 3y Sloe) (aBL B > Slas 5 8 duoyd s A5
A5 Al pj glaJge s 5l ooliial L
A8 deo 3= oy <3l)8 due — 2,73 /1.03
Ay 0,8des X A8 doyd = S5 5 Slas
oobde bl j )8 52 3 S ady) (g43) Cumss
olelS U o, S a8 Gy ol 4 o (20 505 V-0
welaid] Y suae oS Wby 50 dde Gallee Ay, A5, <l
dg g cde 0,5 iy jolaiody by fole 4y a0 A 00l
L ploxl ol slaadlye & 45 ooy 4 Jole b a3 ls
a5 03l 93 S lasyg gy Ly odel s elge
Coms EXCEl aolys jd GleMbl e ¢ (sl dge5 3l
SAS gyl jl58le 5 5l edlatul b medls Julow g 43555 4

48550 o) S oS LB ylide (5 it e (sladi) (S5 £55 L))

Lulyd > RWC jlude 45755 (5)155 (Jgane 9 ok,
g dbigo GaalS Y+ (5 o9y bl & S 15
Sl i o QBRI ISl () L (VO) (uiala
Olio plow 3k jl aB)rize 25 Jle g aila) 0y
38 5l g ada) (jg O 45 20h Gl (Suelehe
(e ) (59 9 Sp 08)E O 9 (e (Shsed
S92y (e (Siwed 138 )Lue b (Jy Cutly sy oo
Iy gyl mime slacsglas (V) o))lSe 5 bdess il
kol s cood Sy slod bld jlaidjiia sbaaads) o
o pae bl b cosg Sy gled o b)lS i
Dbt (1) O 5 gl 33t 55 Ly 5] 2 ades
cilie glaceds) e 63l (S g5 45 638
oS (SSedniebg-dy9e slapasli Ll a5 e
oladlline )15 5929 20 5 bawgio (St (i5 Ll
o b (S 5 8B oy b (V) ohles 5 By
5 9 (5 ((RIPi9e Cluogad g9y Sy il
3 i3 e o5 ol ol g5 53 438,00 iy Ve
Sy ©glis 48 duo)d g S8 3 ySles ) 3 )Slas LS
ddaiod b )b D55y Moy S e jd (o)l xe
9 polae o ipod Jgl Jelye &S 905 asiidie b ol
a2y ) pololy J5 Ol 1o s AV/A ooy
Ve ol et s il Jols plS9,0 led oo
S5y gllid gl 3 315518 09,5 Jlox 3 1) g
L a8 yaiee celyj i Balae s 4 ljlis” 51
celyy bl 5l JwSis dgag cle 4 uimen g e
)i oSl g jed (A jaw Sl e 25005
IV s oo olamsl oM a1y ol mlie 903,8 (gyl02e5
D313 sy (i Cov Do ol (b p> wEjuse olS
3 3By il (slacaip] (SUBS 95 (30wl
g ol bl )3 as)y Joad bll ) (Sis a4 Jooo i
O 5 485 )8 (2Ll 3)90 dde adlate olen

235 o plulid (S 4y Jood sl ey

W g, 9 dlge
uLm bli.«_uul 9 \ray¥ Jl_w 0 u’“’l‘—"’)] U—’l
L (bolss ol slocSsh o 6 55 dgeo (55,518
Saple 3 a0 a L FA Jols o igis ¥R 5l eolas il
IS j0 &y dald o8, olped & (Y Jgas) (Half sib)
Jetio (2ol 0355 1 dalllas 350 (slacuisis .ai plool
oy p)5 0365 3l oas 4 (BP-Mashhad  Suis 4
OiS (oyre 3 a8) Jad blgl )3 adllas 390 slacuiss
»(A oIS s Sl e e e Y)d’9]")
S ogajl el 238,515 dpde lga g Ol Laulyd
Ol 9 A Plae PH L (oog) coialoj] ac )50 SB 28l
b dguio (6559liS” Clais oSl gy doyd +/0 ST ool
ok 5 o 4y VP 5 42 Y5 Ll oye
Lo)d o 1 glisyl 5 (B0 adds YA 5 ax)d 08 (oldlyis
ale, slod o s (gla 1 Siles L Cawl oads Bly jio 29

A VY s Sl o VY allas glod JBlas NF/Y


http://dx.doi.org/10.29252/jcb.10.28.145
http://jcb.sanru.ac.ir/article-1-748-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.28.145 |

WY

WAY liwoj IYA olass /o2 Jlo /)5 LS oMol doliing sy

Olivo a8’y 1ai 5 () 38 i aald 05 (3aios
9300 oLt 6y Lacaip ple 4 Cos addllae 359
J932) 292 oy 2y90 Clio )l 5l lawgte polie ()l
Ggldi g Slao (SaSly an dng b islojl cpl o (Y
sl 48 S A (la e euSE o 53 40 e
‘509_10)9“_: byly s 0, Sloe lial 90 Slos Claw
03,5 3l cmenr S 5l Jols slacpY o ) as e
L by Sl lasie 5 2,15 3929 (S5 g9 oLl
= 09Me g o odlatwl SNl sladsliy o YU > Sles
9 Sid d Jooilo slacnY (LS sl yg5e £95 0
o S dy oo Linlil gl (oolpas cladoly po
Gladss gols Lwly fead 5308 1,8 odlitwl 550 Llgy
O 0 Y (S5 e 48 Cewl ool L ol
F) oyl 252 (S 4 Jooo (gl A8y slacudes)
So (St 4y Joos sl (Sni g5 (YY) N N
S A 4 G esxie pB)) drwgi (sl o) by
Sl iiSly & oo jlai 4 ) ()3 pB) ]
DOA) asl acsh (Sas & cuws 5,Slee Hlai 5l ol
OB A ] (asude iSly & (Sl b Oluogad
2 #5955 SOglds (sl Wl oo didd oo Ui (Sl
Slgo S5 u.w)).).\.w.:l: Candl gy i cow 5 Sles
B )S sales oS Yloan] wiByaiie 1 6 500,108 Mo
Sles bl used 9 3,Slos u.i,;.?j’)]y sl
o oot (gl GBS 5 9 00 el o b Sefelsnsd

(F) 25 41,8 oolawl 350 Sis

o s Sised gl ) oozl b 0 pladl 9.1
dlgo (giinogy S pslaieds b dunlio 1385 L el Laly,
&l s ookl Ward g, a0 i 4555 51 diale)]
o 13 LSD g0l ;1 adllas 3,90 clis 3 Silie dulis
oxlatwl b o Jole &y 350 . odlaw] duopd V 9 0 Jloxs!

S plool V0 asews Minitab lsale 5 5l

S el a0 (L (3 Jg2) by 420 gl

s SLacglis )l 3929 20> o v )3 ()l
bl > 45 ol gpbgo ol S iy} (ot st
dlie )13 3929 (S4B £ nY (5> (SuiS IS
adyy 3y Shas iy a S b L (Y Jos) b uSke
o il 3 py S Lo Vo /YD) obls (el oy i
(VAIEY) S dlass duo pd YF/VY) adyy 4B o yd (mpe
Comsd g (31,8 Bl 4553 V/FO) Sy g laee (glod O3
NF7 85 lagnY 3 oy 4 (0F8) ado) ooye 4 Jsb
ogde .cily 3959 N6 56 4 hfl $3 5 s1 hf6 si
st ol Somo (F/FY) ainy a5y 0405 o 5 YL cply
P S OIFO) S 059 ()39 9 (103 AYIFY) S
SdapiY S osalis hf2 S2 Y 30 (mipe yio il
Ay A8 Ao pyieS b hf6 S3 LY a S el
3 g dalllas 3)50 slacuieil Al yd (doyd YY/VA)

40 )ie gy G Laulyd 53 wBjuiie il Slacuip (AS 9 (o Clio Sluje (:Sle —) g
Table 1. Mean squares of quantitative and qualitative traits of different sugar beet genotypes under farm water stress

condition
a5 ) A8 5 ySlas ) . _ sled M3 . ol Lo
Gl pss & ol Ay > Slos oAl Ay A8 Ao 3ol e g S bl as -
Ssh ¥ YAISYA™ -IVAD"™ Vhas™ Vvar™ SJEYA™ -JP¥OA™ v/oay"™
o YA oveisey ooy vy yyvar” ey A" /ey
Oislesl sllas s VYAV AR < IVAY 7S\ SINFY -/ava VEAS
(3a033) Sl pasis i V-/ay W /Y- /v YY/5Y v/50 Vo
I ime e NS N 9 /0 Jloin] o )3 I3 gixe (i 4y P g
=Y Jodo el
Continued table 1.
a5y e . e e s ea s xSk s Adsb e
- . p) g . 5 o . 5 5 .
Sl e ol 3Slee 2039 Oj9 2S5 00 2 4By 0y S5 adyy Ay 0y i) e
Sob ¥ YAISTA™ [ /-a¢™ A <JoFa"™ YIvoy -/-¥f ns
i A ave/san” Aoy s MR s sy < [AFE *
il sl a5 YYIAVY o[ YRYAN ol-vy <IYYA <IVFY </\YA
(3o y3) Slysis V-/ay /Ay £V /Ay Y- \Flov AUvs

I dme e NS N o /0 Jloin] o 3 I3 ime (i 4y X g *


http://dx.doi.org/10.29252/jcb.10.28.145
http://jcb.sanru.ac.ir/article-1-748-fa.html

30 Shgb)y (S bylyd 5 W8 )uiie Gl glacuies) )0 ddlllas 350 Clio (ke dulie =Y Joi
Table 2. Mean comparison of studied traits of different sugar beet genotypes under farm water stress condition
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Abstract

This study was conducted to evaluate the genetic diversity of sugar beet half sib inbred lines (48
lines and one control cultivar) under water stress (200mm of class A evaporation pan) in field
conditions in a randomized complete block design with three replicates in Khorasan Razavi
Agricultural and Natural Resources Research and Education Center in 2015. In this research, traits
such as root yield, raw sugar yield, sugar content of root, leaf number, index of difference between
the temperature of environment and leaf, succulence index, leaf relative water content, specific leaf
weight, leaf color score, leaf growth score, leaf architecture, root growth score and ratio of length to
width of root were measured. Results showed that there were significant differences (p<0.01)
between studied genotypes for all traits. Results showed that, there were significant positive
correlations between root yield and sugar yield, leaf color score and root growth score, while,
significant and negative correlations were observed between root yield, leaf number and ratio of
length to width of root. The dendrogram generated from the cluster analysis for sugar yield
classified enotglpes into four main groups. Factor analysis led to introduction of four main factors
which explained 73.2 percent of total variation. Hf4 s1 genotype showed superiority for root yield,
sugar yield and leaf color score than other studied genotypes, indicating that, this genotype has a
high potential for drought tolerance.
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