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Evaluation of sugar beet hybrids for dual resistance to Rhizomania and Rhizoctonia root rot diseases
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Abstract

In this research, the seeds of 12 sugar beet hybrids along with four control genotypes were planted in microplot conditions. After
evaluating the roots against Rhizoctonia solani AG 2-2, the six genotypes that had the lowest amount of fungal infection were selected and
tested for their reaction to Rhizomania virus disease. After examining ten soil samples from the farms of Kermanshah province and microplots
located in Mahidasht research station, the contamination of the microplots of the experimental site with Rhizomania was confirmed based on
serological and molecular methods. The seeds of six selected genotypes were planted in sterile soil and the seedlings were transferred to the
microplate at the four-leaf stage. After harvesting, the roots were evaluated for BNYVV contamination using the ELISA method and based on
Duncan's comparative test, they were divided into three groups. In general, due to the favorable resistance of the hybrid genotype (SB36*7112)*
S1-92309 to both diseases, the use of the parents of this hybrid is suggested to continue for breeding experiments.
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Table 1. Names of hybrids and genotypes examined
No Abbreviated name of hybrid

1 (7112*SB36)* S1-92298
2 (7112*SB36)* S1-92304
3 (7112*SB36)* S1-92309
4 (7112*SB36)* S1-92311
5 (7112*SB36)*S1-92329
6 (7112*SB36)*S1-92151
7 (7112*SB36)*S1-92153
8 (7112*SB36)*S1-92156
9 (7112*SB36)*S1-92159
10 (7112*SB36)*S1-92176
11 (7112*SB36)*S1-92177
12 (7112*SB36)*S1-92180
13 SBSI-3 Control

14 SBSI-4 Control

15 F-20707 Control

16 F-20680 Control

adey @B FS 555 (S 4 Coms s 55 STy 205
ejjf Bl G-')LE «ld> R. solani G-')LB wlo ol 4 ¢l
(A3 iy Do 30 5| 0l 45) AG-22 (53 g0 sl
o B Oy Sl ey A SIS O oS S5
ZoB wle o S 53350 5035 LS 1) ey sl Sais ota
5 ekl S, Sk Lol s, TDJo.r,a s ooslaal alyy s 6l
cils Olles .(Mahmoodi et al. 2004) L (g Ll akoldl

Cbu‘ oLAJ.éA)é LA@)QJ‘Jf}f[;u‘ J}WJ).}QM Lhﬂﬁj.v

RZ1 03 5> duoys 4+ L (201-25%301-28) .l S [SKons
Sl 0B pslds Aal s d> 55 BNYWY) s 5 als
QL3 03,8 53 b (GO > S 5 Shee i 5 Lo
g Gl 5 p sl Uiy Ol siea, (93-33345) 5 (SB36-S1-3)
(Mahmoudi et al., 2020) ol ol b me Jyd Slady oa
Cad Byl Dol glacpY cuglie oLl o
tglie 5l ol il lal o oLigSsn, (Sdene
el 0305 OLES (gl g2 a2 5 iulesl dlu s gla 1 Sl
YN 5 ol belew i i 51 a5 4 oS
A S5 (SBL9) psliadals 4y o Sl sl
O3 ol 058 S 55 o5l dalis b laaS 5 agdy i el
Aald 4 s LY 5 S golen s 4 3 il
3 o3 5> (Ebrahimi Koulaei etal., 2010) 55 YL ¢ 5lie
(e o35 4w Sl eslizal L S (Liuetal, 2019) O, Ken
a5 O vkéjl dl.x.’;(aL?L;\R.solani 4€€juﬁj(§jmw
e 4 Oy 3 3 S ole & o La0T Caaslie mlaes
bl Y0y (ilesl s sy e b a0 bt
el elsl sbaas Bl gdues S cals ol eas
S sl ol (SHG) o) sy olbkl axls
¢ (FCOT 990084) 4. (FCOT 990094) V4 o Lo slas 53
(FCOT 990122) £V 4 (FCOT 990105) Y+ « (FCOT 990079)
VAOE 5 H/AYE IVEY G NVAA oYY sl b ol S
Bap WsSops a0 Cuslie I 5l b i) o S Kap
(Hamze et al., 2022)
ol Jals s pslie sbaY Wy Coeale
Sl o cpl D3 oIS ole 53 cpl 51 S0
53 Ml G55 sl el eaa dB e L Y
O3 2Ll 3,50 Ros0lani AG-2-2 Ll s 53 O 5 SKs dal 5
T L) G5 b bl e 5 s ) e 28 S
B (Sl Ol p 2eS L (Uals (385 SO 5 et
Ry Soben gl 03 Cuslie ) p skiea 5 Ob]

5 alesl 5 ot by s,



Yv

(oot gl X lams OF 53 OLALS 310s5) § a2

S0l 205 S 55 Ol ws e

T B s ol pasls Sl edel sy (slansls
L T SASOL 53l o3 3l eslisul L palas JalS (glacs ol
Lloy,y Golem & Cond e 55 Cuplae oL
Llsn, $olen 4 034l S og

b oaikis coia 5l S ape Il do e ol s
A3 Glaal S o5 s Wlesg, lew 4 So4l aila
B P S (> T RP~
ol Sl ass3e 5 bl Joe ol S
K s LS ol (Ydsdr) s S ag cidab
by OIS 3 s 5 3 8 bglses O 1 anls L S
Ll i s LolalS 5 ad wsls of ;s VIrY .l 350K s
3OS Gay 10 SIS Sl e dd IS Jpens
Sl s Sl Oluabl skien o Lolls s
53 b Lol ety b i S5,88 555 S8, s
550 5 (Clark and Adams 1977) |,V SC5sds o 595
e A 3540 53 .S oy (Meunieretal., 2003) RT-PCR
e b b 5 i alS i b an Pl St
e b pedle 5 Sl el (olew 4 S S

A S 15 0 ge30 5,50 BNYWV o ST a5l claol

VEOY a0 ) oyled Y a1 alE slagslew 5 ST

e b Gy bl sl WOl Jb Sl e s

L2 oslizal OLKen 5 5L s 5l S sn, Sty

436 lae 5 sxe gy ol (Buttner et al., 2004)

‘g;.w\ﬂjcjj:

(ade) 525 025 b a0 B6) Wl glaai, L OWLS Vo0

S o5 Gbls alss mhw Aoy S sk Ve e
LS55,

Sl o sl ads) e dsps 0 L ST e
5SS 550

Jﬁu,r;jk;b\guﬁ)ch“mﬁh Gy o
LS a5 5l 20 e

jf\jLijv;'-)' shls A_L_)C}a.a.\..p); YO U os 06,0
Ly 55 5l b Sax

55 bl ey w43 00 Uy 5 ey Vol
LS5 5l 20 S S

ﬁujvﬁd\)\;@,c@‘“);\/obb% Voo el
Ly g5 5l b Sax

Jﬁu,r;jél)b@)cbwﬁwj\u;ﬁ A o 0l
LS5, 5l 20 Sis

sdes 32 SalS iy 0350 Ol 4o e

A3 S s 5 Dot (D) oles el

WSb sl gl soslper Jome =Y Jgux
Table 2. Location of soil samples collection

No. Sample code County Rural district Village

1 SHV-1 Eslamabad-Gharb Shian Ghaleh-shian

2 SHV-5 Eslamabad-Gharb Shian Mirazizi

3 SHV-K Eslamabad-Gharb Shian Ghobad

4 SHA-1 Eslamabad-Gharb Southern suburbs Moumei

5 SHA-9 Eslamabad-Gharb Southern suburbs Amirabad

6 SAV-2 Sahneh Gamasiab Mahmoudabad

7 KG-1 Kangavar suburbs Karkhaneh

8 KG-2 Kangavar suburbs Ring road

9 MAH-F Kermanshah Mahidasht Mahidasht research station
10 MICROPLOT Kermanshah Mahidasht Mahidasht research station
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Fig. 1. Electrophoresis of RT-PCR reaction products in agarose gel.
Column M: 1 kilo base pair molecular weight marker (Fermentas,
Lithuania), columns 1 to 10: related to sugar beet plants grown in 10
investigated soil samples, column P: infected control (positive) and
column N: healthy control (negative). In the plants grown in microplat
and MAH-F soil samples (columns 7 and 8) and in the infected control
sample, a DNA fragment with an approximate length
of 550 bp was amplified.
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Table 3. Duncan's comparative test regarding the classification of
sugar beet genotypes for resistance to root rot caused by
Rhizoctonia solani AG-2-2

Treatment Mean of disease index Level
SBSI-4 control 6.2 a
(7112*SB36)* S1-2304 5.63 ab
(7112*SB36)*S1-92180 5.03 abc
(7112*SB36)*S1-92159 4.66 abc
(7112*SB36)*S1-92177 43 cde
(7112*SB36)*S1-92329 3.23 def
(7112*SB36)*S1-92176 2.73 ef
SBSI-3 control 1.83 ef
(7112*SB36)*S1-92156 1.56 ef
F-20707 control 15 ef
F-20680 control 1.4 f
(7112*SB36)*S1-92151 1.2 f
(7112*SB36)* S1-92304 1 f
(7112*SB36)* S1-92298 1 f
(7112*SB36)*S1-92153 1 f
(7112*SB36)* S1-92311 1 f
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Table 4. Map and absorbance of ELISA plate wells at 405 nm

Sample Absorbance Sample Absorbance Sample Absorbance Sample Absorbance
KG-2 0.315 SHV-k 0.304 MICROPLOT Out* SHV-1 0.346
KG-2 0.327 SHV-k 0.180 MICROPLOT Out* SHV-1 0.332
SHA-9 0.310 MAH-F 0.940 Blank 0.154 SHV-5 0.269
SHA-9 0.303 MAH-F 1.413 Blank 0.158 SHV-5 0.268
SHA-1 0.254 SHV-2 0.296 Healthy 0.174 KG-1 0.300
SHA-1 0.262 SHV-2 0.290 Healthy 0.187 KG-1 0.314

*: The amount of absorption was more than 3.
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Table 5. Duncan's comparative test regarding the classification of

selected tested genotypes of sugar beet in terms of resistance to
Rhizomania disease

Treatment Mean of disease Level
index
F-20680 3.26 a
(7112*SB36)* S1-92298 2.86 ab
(7112*SB36)*S1-2153 2.18 ab
(7112*SB36)*S1-92151 2.06 ab
(7112*SB36)* S1-92311 2.06 ab
(7112*SB36)* S1-92309 1.76 b
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