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Abstract

Heterodera schachtii, the sugar beet cyst nematode (BCN), is a limiting factor in most of the beet-growing
regions of Iran. Considering this disease's importance and spread, generating resistant cultivars is one of the
most important methods to reduce its damage. Achieving accurate and fast resistance assessment methods
facilitates the development of resistant cultivars. This research aims to compare the response of twenty
domestic and foreign sugar beet genotypes to BCN under greenhouse conditions and with the presence of the
MN3 molecular marker, which is linked to the BCN resistance gene. Analysis of variance showed a significant
difference among genotypes for resistance to BCN in greenhouse conditions. Using the MN3 molecular marker
and greenhouse survey, no susceptible plants were observed in genotype No. F- 21238. Hybrids No. 34781
and 34791 demonstrated the highest resistance (80 and 78% of plants were resistant) under greenhouse
conditions and good resistance (80 and 89% of plants were resistant) to this pathogen evaluating the MN3
marker. The results showed that to save time and more accuracy in selecting resistant genotypes, it is better to
evaluate genotypes with MN3 molecular marker, and then the chosen genotypes are assessed to determine the
level of resistance to this pathogen in greenhouse conditions.
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Table 1- The results of variance analysis of sugar beet genotypes resistance assessment to sugar beet cyst

nematode in greenhouse conditions

Mean squares

Degrees of freedom  Sources of variation

1005.2** 18
2455 171

Genotypes
Error

**: significant at 5% of probability
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Table 2- results of resistance screening of sugar beet genotypes against cyst nematode in greenhouse
conditions at the probability level of 5%

Female Index Genotype
16.7 F—21238
22.0 34791
22.2 F —20732
23.0 F — 20746
25.6 34781
27.4 F—21244
28.4 34779
28.5 F 21237
29.3 34787
30.7 34761
325 34776
33.0 34763
334 SBSI-1
334 34793
34.8 34789
375 34759
42.8 34780
44.7 34775
61.7 SBSI-138
13.8 LSD 5%

100.0 Susceptible control (Sharif)

807 l-I. -
- -

547

12345678 930NMRBUBITIGNA

iz o) 5 ik e 53 S S5l 4y Zunslin 05 b diw s MINB 50 50 S0l 4 b gy o (63,5585 2801 (65801 - IS
(ol S goh sLALpSL aa by e Y 5 VA NP OF F sLSals (DNA oyusmaster mix) i J =5\ Sols
Sl S arb g 14 510 ) LV O XY glasalar 5 pslie 4K ger laainSianb gy Y1 5 IV OV AT F glasals
(Lambda DNA /EcoRI+HindITI Marker) DNA o31ul s KL M Lol p5lie & 0555 70
Figure 1- The electrophoresis pattern of MN3 molecular marker linked to cyst nematode resistance gene
in sugar beet hybrids and cultivars lane.1 negative control master mix without DNA, lane 6, 14, 16, 18
and 20 correspond to susceptible homozygous single plants, lane 4, 12, 13, 17 and 21 correspond to
resistant homozygous single plants and lane 2, 3, 5, 7 to 11, 15 and 19 are related to single resistant
heterozygous plants. M: DNA size marker (Lambda DNA/EcoRI+Hindl Il Marker)
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Table 3 - Comparison of the results of the MN3 molecular marker and resistance evaluation tests to the

beet cyst nematode in greenhouse conditions

Overall agreement percentage
of the presence of MN3 marker

with greenhouse resistance Error Type 2™  Error Type 1 Genotype

50 10 40 34759
50 0 50 34761
60 0 40 34763
20 0 80 34775
70 0 30 34776
60 0 40 34779
40 0 60 34780
80 10 10 34781
56 0 44 34787
90 0 10 34789
67 11 22 34791
70 0 30 34793
90 10 0 SBSI 138
60 10 30 SBSI-1
70 10 20 F—20732
90 0 10 F—20746
80 0 20 F—21237

100 0 0 F—21238
90 0 10 F—21244

100 0 0 Sharif (Susceptible Control)
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Adls e slie gllST Lol s s i by Wl 53 dd i e LS @ Censlie 05 b a gy UL gl oS kg A3 s 5 sl
* Error type 1: the percentage of plants in which the presence of a linked marker with the sugar beet cyst nematode resistant gene was
detected, but they were susceptible in the evaluation in greenhouse conditions.
** Error type 2: the percentage of plants in which the presence of a linked marker with the sugar beet cyst nematode resistance gene
was not detected, but they were resistant in the evaluation in greenhouse conditions.
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Figure 2- Percentage of resistant plants in each sugar beet genotypes under greenhouse conditions and

based on presence of MN3 molecular analysis
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