Lilog 325 Sslow 4 (T o9T Llizeo g ghaw 35 b iz Sl yud & los

bfb'\i Jdsle 9 del: L c‘l;)’l:.@,i Glxwa- cvéé}vu J.;b L c*‘bl.i.k.«:u V.;:-)

Ol ! LC; (S alas CJ/J 9 JZJ}AT (Oladss Ol jle (A a5 4 C)&/‘ Oladod duew g0 ¢ Hlisls :J’:.M Ov\&m.ljs -*y
(R_Mohammadian@hotmail.com)

Q‘Jl‘ Lc; udj)}l—i{ @j;j u::)}aT LQUQ;J QLA)'LN Lv\.‘ﬁ)v\.‘.&g- J'\'I g 9 C}Lp‘ Qu.;.;;r.? dn g0 L)\:.i.}b—Y

chetn (5031 s 5 ST el Ol 555 Ol & ek b 5 (55587 Dl S je ()i Sl i g0 Y
ol )

Sl 0855« 83008 s 5 Fisel (Dl Olajle sl ek mlis 5 (55038 Sliios S 0 i Oliios i (0 ¥
ol )

)| 0533 g5 5 S seT el Olejl g 8 Ol L53T (mbs wlia 5 (655 5LST Dl S 0 (o )iy Dl 3w ¢ 00 =0

ol

WWAR/N /Y p G WYAY/) /YA 13l a6

28 Tl Ooud 4 Wil 0 Liog 35 (Solow 4 03987 Ul pl 10 Wb ywide Cuis” codd Loyl 3 oo 390
Gold Jod BB > Khos FogIT aliseo dayl g 50 Wiilgiy 457 0 51 il 1 ol gl JOuS b 5150
SIS tulph 55 Lilog 3y Sslow 4 polie pdudmol (SUdLy yud duwglio Sud b ddvg (ol bl o0 pgo Wl
Lilog 25 4 P9lis £13gh0 Mghyd o b 03598 (AR (nf 90 b ! dilain slez )0 (oI il Zglaw
N dug o 000 b 51T jle b Bolad ol gl Babo3T &G LB 33 palio § pwlus SABLE of o 4
O 1B Curbg (5 g MR il (P9lan ALY puKilo 4 Camd 0D T AT g) Mo 3 08487 1 dilain 5O
Sad 08T 3blo 30 cabld g Glo) 33 A oyt Ay Jad 1ol 30 Bdig S50 § T p (G o
20 g dlum pogdle Cuild p Olo) 50 Fbln 45 53 .48 3,97 cuigi B Sl Likg 3y Golow 4 FogT
(Sl 4 (FOHT witle b il 1 5 sgbods b (5 T 03I o b 4l ) S 9 o5 Dldo oI5
Slade Plio 55 g sl (G510 Sxo sebdy dly 5 039y HIARe § WS o 5B (A8 B SChos (dly 5 Sl Ay 5 & o
AL 3l odlainl b wd Jlg 3 os (i caer SIS0 .CBL Ll BT 4l el 9 i S AL
Dlio Jd 4 SB26 W pus folo gl 4 47 g5 b Egacmo 38 b 15 Wlg ) Solow 4 (FT3IT pidle W
EE PS5 ol A DB F g e Olgied Sile 4 T3PT o WMle ezt 9 Dalae (A 9 (o
350 (5 Dl 31 (SR pui e § ol FO AT 9 (o5 Dlho L35 3l 3 0099 wé Ll pd 10 iz e
Walld 518 JTow! (Sl wigil odgume 18 (gw) y

4y ‘;3"/}*6” 1‘5)‘}.’}5)}0 wd .:).Cta.c ;‘;ﬁ:}!f‘_ﬁ:w .'w“}.'j Ao jl9 Al

S (55 JUI 5 5 s el Liles 5 5.(2009 Ao
&i&-c:bvgjjﬁjj‘@y\s@ﬁa@)bj Beta ) u\..;)-k.a.? Solew JJI('.@.« L:.?Lajj'i)
©olem ool (Rezaei et al., 2014a) 53 § . oS Ldd JhalS Cel wilg .« ool (VUlgaris L.

Loy Ve b o 00 5l i el Csl Wlg McGrann et al.,) 535 o7 ciS 5 s Shee


mailto:R_Mohammadian@hotmail.com

A0 Oliasls ¥ oles ¥4 Wl (55,5 ale done) LS Sl 5 28

(McGrann et al., 2009) .5 , Lol 1, oT
4 03 )T A3 i gl 3l deoys B sgum Ol s
O ek e Db el Lilegns oles
Sdb (Wi Slided dewge (Sl
Pl Sl 1 s yls gl Calibs Gblia s ST
ol & S AT sline Layl,5 55 il 5 4 8 ol
ol Caenl Il Sla)e oYL 5 Shas
wlels  Hshta  Zagsn ol Cwl Gl
s 8hs (ST (il Lild 55 8 gl o
il g b Al adls lie
by 9y 9 3190
Slopas Sl (Fpamlie Oda b e )
Gl n (4S5 (oS 5 Shas 5 6550 505050
Slrl ol plIL Ll s (olen 4 polan ow sl
do (b 5psbad,ma b bn S 5 (20l
Agtn (G Oll) = 7 ol adlate Slezr 5340 ()5
Ol 3T Olul) CSTsble ((gsd) Ol 5 Oliul)
09 Il aibate &8 (sl Olal) 31,03 06,5 5 (o8
Soles 4y ST dile (glyls Ko aiato a5 S T
S Gl o Sl Galiod 0l 3 Al Tl (Lin g Liles
4 pslie (FUIl-SID) (s a1 ples (sla Jusls (SO I
b Caslie 0 o S K &L Lles,
ol el ol e 4 cblosaT oty Lilag sy (6)ley
055 S s 5 Blagsy 4 pslie (20l 5 )
Olzs (V) Jader 55 0T (bl &7 Lileg ) & ol
Sob mb Sogon bl i eslitul odd el
‘;,_th,ggﬁ:f.urw)tﬁ)%)g,gswyts
QJ&MJ»LZQ;JA.QK(\?JJL@{):W}
ol e Sl 0 LIS bl alols 5 e A Jb
23 55 e Sl WA sgd= 05 S N o by
S el S8 5be O S e slaaty )
O (S Slao oozt et 4 5|y 5 0E (255 5

a%ﬂdjjﬁjﬁ%‘mﬁk{:ﬁzuﬁjdﬁw):&u

s (Salarian et al., 2014) 55 8 Jsoms
dus S s s by IS
oob 5ol 5 s (Canova, 1966) Uk
ol sas 4l (Izadpanah et al., 1996)
adyy OAE ladsy Llegny olen @M (o Joge
Sl akisT O 035,55 5 a8 (63,5 sy b g
Js 4 Ly, (Radivojevic et al,. 2008)
A Ll gl al ) o pee Dl i sl
SR ol 5 s eld Al bwy ol Ul
(Rezaei et al., 2014b) 5 is Jus & 1, 5 Shee
85 S5 S 6305 rans ey & Ll
Golerl il 5 @SB ol aley 4 & LBy
s5h e Sl dish e Jizme Polymyxa betae
zr SaS v g L. (McGrann et al., 2009)
Osly e g i pdiier pol5e 5o Lilegsy ol
2AOG Blssy 4 Y oo b pla)l 51 eslizal
5l eslizwl (Radivojevic et al,. 2008) wat
Gl Sl 2l s 4 s & pslie o))
el Ol zea KL (Biancardi et al., 2002)
Sl 0 o g5 LBy liir U 5 aalsl Ol (6l g
S S sl s pslie 6,1 5 18" (Draycott, 2006)
Scholten and ) el ;3 55 colew 58
S sl Olas Gdes ¢S ws (Lang, 2000
5 St onle Ml 03 T 8 ST 55 a8 s
Lyl 5 53 Ll ss b b o glie pl8 ) 55 sla e L
o o5y e astls catyy $Sis esle 63 T
oA Ol Jliis 5 (CGR) s ws,
35 faS pslas byl 4 sl o)) (NAR)
ol 6 Ko G s (Rezaei et al., 2014a)
P11 duslas s °>;T6u¢§u,3wu’¢u)\63u
e 5 S G 5 S A4Sl Sl pslie
o554 .(Keller et al., 1989) w,ls ¢ ziw &)l >
e Gk 3B s sds s DB 0L P
BB 5 s s ol (oS 5 sl OISl 803



29 A0 Ol ¥ 0les ¥4 W (55,5 ale dons) LS Sl

Seslizal b a5 Slae s (6,8 o5l o&isle3T s
.M@ubuv\ﬁvhﬂ)))é%ﬁija,gwgﬁéyb-

IR0 wyp d390 S 30 ady ) FTogT o lh uSlo dwlio - Jou
Table 2. Mean comparison of disease severity index to rhizomania in used genotypes - 2011*

O
Location S5 P ok
Y PRY 3 gl Ao Genotype No.
Maindoab Shiraz Mashhad
22 6.75% 5ed (7112xSB36) x 88022 1
4.75% 6.75% 6.75% (419xSB36) x 88022 2
4,33 6.75% 3,75 (7112xSB36) x88125 3
2.258 6.75% 5,75 (419xSB36) x 88125 4
4@ 6.25% 5ed (7112xSB36) x 88239 5
3ab 6.75% 5.75¢ (419xSB36) x 88239 6
2 7.75% gabe (7112xSB36) x B8662 7
4@ 7.252 5.75bcd (419xSB36) x B8662 8
4.25% 620 Gabe (7112xSB36) x FC703 9
3.50% 6.502 gabe (419xSB36) x FC703 10
2.75% 720 6.253¢ (7112xSB36) x FC709 11
3.25% 7.752 78b (419xSB36) x FC709 12
4,752 5.75° 3.75¢ (7112xSB36) x B8627 13
20b 6.75% 4.50% (7112xSB36) x B8652 14
2.50% 5.75° 4¢cd (7112xSB36) x SB26 15
3.75%® 5.25P 5.25¢ (7112xSB36) x SB28 16
2.75% 7.25% 5.25bcd (7112xSB36) x SB29 17
42 6.75% 5.25bcd (7112xSB36) x SB30 18
3.25% 6.25% 4.50% (7112xSB36) x SB34 19
20 7.258 6.5082be SBSI004 20
2.50% 730 4.62¢ Pars 21
2.75% 7.252 5.50pcd Torbat 22
4,752 8?2 8.508 Jolgh-86 23
1.75b 6.502 4.75% Isella 24
2.50% 7.25% 4.75bcd Dorotea 25
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a: According to significant Hartle's Fmax test (P= 0.05), means comparison is done separately for each location. Means
in column followed by the same letter are not significantly different by Duncan’s Multiple Range Test (P>0.05).

fB: Hybrids number 1-6, 7-14 and 15-19 are resistant to rhizomania, rhizomania & rhizoctonia and rhizomania & cyst
nematode, respectively. Commercial varieties include, four Iranian ones (SBS1004, Pars and Torbat with tolerance to

rhizomania and Jolgh with susceptibility to rhizomania) and two foreign ones (Isella and Dorotea with resiatance to
rhizomania and rhizoctonaia).
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Fig. 1. The ratio of seedling emergence percentage of genotypes to the average of two foreign

commercial genotypes. Bar line indicate standard error. The codes of the genotype are
presented in Table 1.
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Fig. 2. The number of leaves, intensity of green leaves (1-light green, 2= green, 3-dark green), leaves
arrangement (1=vertical, 2=half vertical), uniformity of crop (1-little difference, 2-mean difference,
3=great difference), of genotypes in July. The codes of the genotype are presented in Table 1. Y axes,
based on the maximum and minimum observations divided into three groups.
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Table 3. Mean comparison of experimental location for quantitative and qualitative characteristics
of sugar beet- 2011¢

9o
_ Location
(5. labe s Ao
Karaj Maindoab Shiraz Mashhad
T 5 g e g o
Non infection Moderate Sever Moderate  Infection intensity
Vorr X ady sl
89.12 96.42 45.0° 86.22 -
Root number x 1000 (per ha.)
78.42 54,10 14.71 75.7° _ w2 Sk
Root yield (t.hal)
12.4° 18.22 17.77 11.0° Pas e
Sugar content (%)
430 1.2¢ 5b 7.5° o
Na (m mol per 100 g sugar beet pulp)
by
4.4 3.57 4.3 4.2% e
K (m mol per 100 g sugar beet pulp)
1.9° 2.27 1.0° 1.0° i 0337
N (m mol per 100 g sugar beet pulp)
10.5° 9.8% 2.7¢ 8.3" 2 S

Sugar yield (t.ha?)
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a: Means comparison was carried out for each characteristic after combined analysis, in locations where it was
possible based on Hartle's Fmax test (P=0.05) and effects of location x genotype for that characteristic was not statistically
significant (P>0.05). Means in column followed by the same letter are not significantly different by

Duncan’s multiple range test (P>0.05).

f: Based on Hartle's Fmax test (P=0.05), if combined analysis was impossible in connection with some characters in some

locations, the relevant data are shown without the letter/s.

op s ddkie Sl s S Sbods)
> Slas i 51 5 pl)l a3 guloma 53 &S thie O sy
917 500 o)led Glacs 55 Jold cdmdls 5l 3 4l
03 B Aoy B 1y Yl wals Vé) e
i odalie L 85 w (S5 sme OOl T sbilis
do s S e 5 ol D] &7 4 £1.(P>0.05)
Lo 3 YO L dly /0 55> STkl s Pl o 3
Sl sme SNl STl O 95T (3blie e )3 .5
st (P<0.05) sls Oles gy 2 3550 Pl o
et 5 A iz ST 3 a1 A Lo s o ri
o3 VWA 5 YAV OOV L dl g ¥/0 5 Y/ (Y5
ol Ay A8 Loy &S Sl odd 5518 s
A Blegsy Goben 50 Cov &8 Cal gyl
S SlacS 55 § e 55 (Asher, 1993) 5,8
AB A3 Loy 8 )3 oS the ysba ailate lgr )
©IA 5 W AP A0 OF glacs sl el Las YU

(F dgdr) Bl o (F5093 5 Y3l 35 55 ol pen

j\éjls@mgjuh.u;s«ibgﬁuﬁﬁrn

Osds oyl )5 i ool 4l ol U B3
3 (STsbilo 5 dgin) Lawgza S5 JT oz 8) Sa,0T
Sl b Blas Ol (G1,es) s (ST
39 5 S gy 3030 S 55 53 ey 3 Slas
510 5 (CTsbibe 5 dgia ailate 55 Kla) ¥F (Y0
Losg s Slee ST Ao y3 #F 5FV VL 5, s
Lol 50 858 6 S ens 015 oo besls ol w a5
Os) s Ll s s bodwlie 3 was ST
5 Shes Ot a ST (lawge ST 5 ST
A3 Lol 355 3L 5 U b gyt 3590 Slacd 55
5 O] s Sales el i Hlew 3 Sas 2alS
4 Soglite gla Jas Iyl ¢ 5 Shes JhalS dsys
ok plonil Sligions S 53 Jamta b dals b Liles
«Nenadic et al., 2003) -l ous oialin 55
(Dosenovic et al., 2006 ¢Fathi et al., 2013
38 51y e o S e LT Gl )
VPV L LS 53 o5 YA/FY (elas dals L ado,

.Jﬁu\.&).}

1FAe® — w9 8390 dilaio Hlg 50 Wi i AR A8 o S 9 (LKA 5 ) ddyy & Klos Sl duwglio -1 Jgu>
Table 4. Mean comparison of root yield (t.ha-1) and sugar percent of 10 genotypes at four locations -

2011
K8 woyd 4y O s
Sugar content (%) Root yield (t.ha-1) B owiss

s <Tgike dgdo (23 s S dedo €¥  Genotype
Shiraz Maindoab Mashhad Karaj Shiraz Maindoab  Mashhad Karaj

15.8¢ 18.52 9.3" 11.9° 8.4¢ 71.02 64.3 70.8% 1
16.7°¢ 18.02 11.42 13.32 13.6" 46,60 72.3% 77.6%® 13
17.5%¢ 18.42 11.82 13.22 9.4¢ 49 62bcd 67.2% 73.6%® 14
18.0%¢ 18.42 11.78 13.82 23.48 54 9abcd 77.6%® 92.42 15
18.0%¢ 18.02 11.28 13.62 22.1% 66.3% 73.2% 80.7% 16
17.73%¢ 18.02 10.3% 13.52 15.2%¢ 34,8« 78.4%® 78.5% 17
19.1% 18.32 11.82 13.72 12.4° 57.3ac 73.6%® 77.8% 18
17.0b¢ 17.92 10.22 13.62 13.4%¢ 33.8¢ 93.52 67.7° 19
19.52 18.22 10.92 14.28 17.32¢ 67.7% 79.1% 83.9% 24
17.4%¢ 18.22 11.12 13.02 12.1° 59.3%® 78.0% 80.9% 25
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a: Mean comparison based on individual variance analysis for each location was done because interaction of locationx
genotype was significant (P< 0.05). Means in column followed by the same letter are not significantly different by

Duncan’s multiple range test (P> 0.05).
B: The codes of the genotype are presented in Table 1.
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Table 5. Mean comparison of sugar yield (t.ha-1) for 10 sugar beet genotypes at four locations- 2011¢

o <Taile dgho s Bosisi
Shiraz Maindoab Mashhad Karaj Genotype
1.4¢ 13.18 6.0P 8.5¢ 1
2.3bcd 8.4b° 8.2% 10.32¢ 13
1.6% 9.1%¢ 7.9% 9.80b¢ 14
4.42 10.132b¢ 9.1% 12.78 15
4.0% 11.9% 8.1% 11.02bc 16
2.7%cd 6.2° 8.1% 10.62¢ 17
2.4 10.5% 8.6% 10.73¢ 18
2.3bcd 6.0° 9.48 9.2b° 19
3.43bc 12.2% 8.7% 11.9% 24
2.1Pbcd 10.8% 8.8% 10.62° 25
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a: Mean comparison based on individual variance analysis for each location was done because interaction of location x
genotype was significant (P< 0.05). Means in column followed by the same letter are not significantly different by
Duncan’s multiple range test (P> 0.05).

B: The codes of the genotype are presented in Table 1.
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Table 6. Mean comparison of number and important root impurities for 10 sugar beet genotypes at
four locations- 2011¢

(N) 0 30 39 yud (K) oty (Na) o
(m mol per 100 g sugar beet pulp)

w5 w5 & 2L
g V2 g Y3 s Yy FEE Posw

3 g & 3 S & 3 S @ Y ES Genotvpe
F - s 32 s 32 £ P 28 P

AT AT T
2.12° 1.322 3.462 4.62 1.22 7.82 67.2¢ 1
2.362 1.51° 3.542 4,23%¢ 1.28 5.7% 75.0% 13
2.20% 1.23%» 3.522 4,19%¢ 1.22 6.4° 76.4% 14
2.14% 1.60? 3.522 4,53%® 1.12 4.6 95.42 15
2.252 1.502 3.472 4.32% 1.28 5.4bcd 81.20¢ 16
2.02° 1.41° 3.442 4.33% 1.22 5.2% 79.7%¢ 17
2.342 1.33» 3.612 4.42% 1.28 4.4 79.6% 18
2.19% 1.27% 3.502 4772 1.22 5.5 72.0% 19
2.04° 0.98° 3.472 3.99%¢ 1.28 5.7% 88.7% 24
2.10° 0.93° 3.50% 3.73° 1.12 5.5 79,20 25
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a: Means comparison for each characteristic was carried out after combined analysis, in locations where it is possible
based on Hartle's Fmax test (P-0.05) and also effects of locationxgenotype for that characteristic was not statistically
significant (P>0.05). If combined analysis was not impossible, means comparison is done separately for each location.
Means in column followed by the same letter are not significantly different by Duncan’s multiple range test (P>0.05).
B: The codes of the genotype are presented in Table 1.
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Table 6. Correlation coefficients of rhizomania disease severity index with qualitative characteristics
of sugar beet at different levels of rhizomania Infection

S ) % % K] g =]
o a N E 2 3 E ©
5: 0 1s jx 1: 3% %2 %g
1 3 % 18 9 g 38
g5 T ol
-0.80** 0.65** 0.65** -0.70** -0.81** -0.78** -0.39** o2l

Infection severity

** Significant at 0.01 level
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Fig. 3. Liner regression relationship of sugar yields with root square of rhizomania

disease severity index using international standardized 1-9 scale of resistance scores
(luterbacher et al., 2005).
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Fig. 4. Relationship between sugar yield and rhizomania disease severity index in locations with
different severity of infection. Disease severity index estimated by international standardized 1-9 scale
of resistance scores (Luterbacher et al., 2005). The codes of the genotype are presented in Table 1.
Midlines of Y axes are adjusted for the average of range of observed for each trait
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