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B.v. subsp.vulgaris x B.v. subsp. maritima RAPD

Study of segregation distortion in the genes controlling hypocotyl and flowering
stem pigmentation, resistance to rhizomania and RAPD markers in
B.v. subsp. vulgaris x B.v. subsp. maritima crosses
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Table 1. Expected and observed ratios in segregating populations of WB42 for hypocotyl

and flowering stem pigmentation
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Populations Cross number No. Expected ratios Observed ratios

a&c’bd)}gw‘élf

2
X Adjusted

a g oo &)
Hypocotyl pigmentation

F, (261xWB42) F,-93-76 382 3:1 0.738:0.262 0.223"
BC, (261xWB42) BC,-93-76 239 1:1 0.519:0.481 0.268™
F, (AnnualxWB42) F-A2-111 117 3:1 0.684:0.316 2.396™
BC, (AnnualxWB42) BC,-A2-111 168 1:1 0.464:0.536 0.720™
odzadlS Wl oK,
Flowering stem pigmentation
F, (AnnualxWB42) Fy-A2-111 71 3:1 0.648:0.352 3.423™
BC,; (AnnualxWB42) BC;-A2-111 189 1:1 0.487:0.513 0.085™
ns: Non significant Sl gae b1 DS

Lileg sy a Cwylae 6l s WBA2 (salmax 3 ol odalice 5 sl 30 sl G =Y J g

Table 1. Expected and observed ratios in families of WB42 for resistance to rhizomania

B arer SN oyl sl Sl sy glacans  odd adalin lacas old ol Sl
Populations Cross number No. Expected ratios Observed ratios ¥ Adjusted

F1(261xWB42) F,-85-71 43 1:1 0.512:0.488 0.000™
F1(261xWB42) F,-93-76 31 1:0 1:0 0.000™
F1(261xWB42) F-99-80 26 1:0 1:0 0.000"
Fi(AnnualxWB42) F-A2-72 12 1:1 0.583:0.417 0.083™
Fi(AnnualxWB42) Fi-Al-111 22 1:0 1:0 0.000™
F(AnnualxWB42) F-A2-112 17 1:0 1:0 0.000"
F,(261xWB42) F,-93-76 170 3:1 0.694:0.306 2.541™
BC,(261xWB42) BC,-93-76 140 1:1 0.464:0.536 0.579™
BC,(261xWB42) BC,-85-71 59 1:1 0.627:0.373 3.322"
F,(AnnualxWB42) F,-A2-111 167 3:1 0.725:0.275 0.449™

ns: Non significant I3 gme i 1 1S
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Table 1. Expected and observed ratios of RAPD markers in F, population (261xWB42)

S & g sl Sl 5y pe sla s ok oalin (sla o ok eomnat 5 Sl SIS

Marker No. Expected ratios Observed ratios Xz Adiusted
AM2-1800 140 3:1 0.764:0.236 0.086™
AM2-1650 140 3:1 0.686:0.314 2.752"
AM2-950 140 3:1 0.821:0.179 3.438™
AM2-380 140 3:1 0.693:0.307 2.143™
AB3-3-710 112 3:1 0.732:0.268 0.107"
AB3-3-580 112 3:1 0.545:0.455 24.107™
AB9-3-800 101 3:1 0.733:0.267 0.083™
AB9-3-560 101 3:1 0.762:0.238 0.030™
AB9-3-1140 101 3:1 0.604:0.396 10.723"
AB6-7-570 86 3:1 0.733:0.267 0.062"
AB6-7-1000 86 3:1 0.500:0.500 27.349™
AB1-4-680 87 3:1 0.747:0.253 0.000™
AB1-4-710 87 3:1 0.632:0.368 5.828"
AB1-4-1250 87 3:1 0.713:0.287 0.000™
UBC238-450 86 3:1 0.791:0.209 0.558™
UBC238-850 86 3:1 0.686:0.314 1.550™
AB9-18-2300 50 3:1 0.700:0.300 0.427"
AB9-18-400 50 3:1 0.460:0.540 22.752™
AB9-18-550 33 3:1 0.848:0.152 1.222™
AB2-16-350 44 3:1 0.750:0.250 0.000™
AB2-16-570 62 3:1 0.581:0.419 8.602"
AB2-16-1300 62 3:1 0.677:0.323 1.376™
AB5-9-840 33 3:1 0.727:0.273 0.010™
ABS5-9-1540 33 3:1 0.636:0.364 1.707™

.-La).s\30Jk}\cb)b)lzéan})b@mﬁb%_;qi**}*cIlS

ns, * and ** : Non significant and significnat at the 0.05 and 0.01 probability levels, respectively.

X g )85 5L (5 5l a8 S 2> RAPD
odeT o 4 =l bl peplpls s o83
23 aile (K5 aa 48 iy o ey
o xlaz sl (gla Y 53 5,8 ol il il 3
S X s,y gl 35 Ly s e

KYIN szju

i SRS ol 35 5me 53 L8 8 6 S ams
B Ble
$55 LAl 3y 5 53 At sdalin oS (g5 5b 4
o Caglin g ol Bl K5, ) 5 s
);gu&gx,w_slﬂ\u;@_u_gwb
Oyt 3 0l oalin )L g xLast sl (sla 32

G Sles (gl el s edalic s 5,5 ol ol


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.1.3.8
https://agrobreedjournal.ir/article-1-359-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-06 ]

[ DOR: 20.1001.1.15625540.1383.6.1.3.8 ]

oS U S 05 B Uil aslllas”

e 5 63k o e i Ll s ol
AL e e 5 s (o OLGT 5 JU S
5 2> edige OLBT 5 lallS 0 503T 53 (5 Ken
Sl 53 S8 bl 4 (6 saie 2 edige
S350 el el BLw K, Ciw 5yl

.JJJ?LSA

References

g 3 ) Al pmad ST OLEBT jlawsy b

Sl 0313 )l 3 5lasl 53 bl 4 #0355 (o5 0
O3 5 GlaollS ULl e S ol sl 05
503l 5de oty gy dnws ilige OLBT (Y1
5 W plnil 55 ()er bl 4 Jls S e st

D1l 53 Blossy 4 Cuslis gl didydiner FOol wie) 03 (S5 SCE hn IVAY mlaas e s ) o6l

53R 5 g S e Ol S5 a8 sl lasliem 55 rasler 5 ey OV 48 gores
JVY-YAY Oledo Ol ) A3 Gw ‘_;»j}.aT

Barzen, E., W. Meckelke, E. Ritter, J. F. Seitzer & F. Salamini. 1992. RFLP markers for sugar beet breeding:
chromosomal linkage maps and location of major genes for rhizomania resistance, monogermy and
hypocotyl colour. Plant J. 2: 601-611.

Barzen, E., W. Meckelke, E. Ritter, E. Schultekappert & F. Salamini. 1995. An extended map of the sugar
beet genome containing RFLP and RAPD loci. Theor. Appl. Genet. 90: 189-193.

Biancardi, E., R. T. Lewellen, M. De Biaggi, A. W. Erichsen & P. Stevanato. 2002. The origin of rhizomania
resistance in sugar beet. Euphytica 127: 383-397.

Clark, M. F. & A. N. Adams. 1977. Characteristics of the microplate method of enzyme-linked
immunosorbent assay for the detection of plant viruses. J. Gen .Virol. 34: 475-483.

Desplanque, B., P. Boudry, K. Broomberg, P. Saumitou-Laprade, J. Cuguen & H. Van Dijk. 1999. Genetic
diversity and gene flow between wild, cultivated and weedy forms of Beta vulgaris L. (chenopodiaceae),
assessed by RFLP and microsatellite markers. Theor. Appl. Genet. 98: 1194-1201.

Doney, D. L. & E. D. Whitney. 1990. Genetic enhancement in Beta for disease resistance using wild
relatives: a strong case for the value of genetic conservation. Economic Botany 44: 445-451.

Francis, S. A. 1999. Using molecular markers to understand rhizomania and powdery mildew resistance.
British Sugar Beet Review 67: 16-19.

Francis, S. A. & M. J. C. Asher. 2000. Exploiting novel sources of disease resistance in Beta germplasm
using molecular markers. J. Sugar Beet Research 37: §9-95.

Hackett, C. A. & L. B. Broadfoot. 2003. Effects of genotyping errors, missing values and segregation
distortion in molecular marker data on the construction of linkage maps. Heredity 90: 33-38.

Hoagland, D. R. & D. I. Arnon. 1950. The water culture method for growing plants without soil. Calif. Agric.
Exp. Stn. Circ., 347. 32p.


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.1.3.8
https://agrobreedjournal.ir/article-1-359-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-06 ]

[ DOR: 20.1001.1.15625540.1383.6.1.3.8 ]

WA Sl 61 asle ot dlor 01l (215 p ke alons”

Lewellen, R. T. & E. Biancardi. 1990. Breeding and performance of rhizomania resistant sugar beet.
Proceedings of the 53" IIRB Congress, Brussels: 69-87.

Lewellen, R. T., 1.O. Skoyen & A. W. Erichsen. 1987. Breeding sugar beet for resistance to rhizomania:
evaluation of host-plant reaction and selection for and inheritance of resistance. Proceedings of the 50"
IIRB Congress, Brussels: 139-156.

Manninen, O. M. 2000. Associations between anther-culture response and molecular markers on
chromosome 2H, 3H and 4H of barley (Hordeum vulgare L.). Theor. Appl. Genet. 100: 57-62.

Paul, H., B. Henken & M. F. J. Alderlieste. 1992. A greenhouse test for screening sugar-beet (Beta vulgaris)
for resistance to beet necrotic yellow vein virus (BNYVV). Neth. J. P1. Path. 98: 65-75.

Pillen, K., G. Steinruchen, R. G. Herrmann & C. Jung. 1993. An extended likage map of sugar beet (Beta
vulgaris L.) including nine putative lethal genes and the restorer gene x. Plant Breed. 111: 265-272.

Pillen, K., G. Steinruchen, G. Wricke, R. G. Herrmann & C. Jung. 1992. A linkage map of sugar beet (Beta
vularis L.). Theor. Appl. Genet. 84: 129-135.

Scholten, O. E., Th. S. M. De Bock , R. M. Klein— Lankhorst & W. Lange.1999. Inheritance of resistance to
beet necrotic yellow vein virus in Beta vulgaris conferred by a second gene for resistance. Theor. Appl.
Genet. 99: 740-746.

Scholten, O. E. , R. C. Jansen, L. C. Paul Keizer, Th.S. M. De Bock & W. Lange. 1996. Major genes for
resistance to beet necrotic yellow vein virus (BNYVYV) in Beta vulgaris. Euphytica 91: 331-339.

Scholten, O. E. , R. M. Klein— Lankhorst, D. G. Esselink, Th. S. M. De Bock & W. Lange. 1997.
Identification and mapping of random amplified polymorphic DNA (RAPD) markers linked to resistance
against beet necrotic yellow vein virus (BNYVV) in Beta accessions. Theor. Appl. Genet. 94: 123-130.

Schondelmaier, J. & C. Jung. 1997. Chromosomal assignment of the nine linkage groups of sugar beet (Beta
vulgaris L.) using primary trisomics. Theor. Appl. Genet. 95: 590-596.

Steel, R. G. D. & J. H. Torrie. 1980. Principles and procedures of statistics, a biometrical approach. Mc
Graw- Hill, Inc., New York.

Subudhi, P. K. & N. Huang. 2002. Identification of genes responsible for segregation distortion in a doubled
haploid population of rice by using molecular markers. Rice Genetics Newsletters 12: 239-240.

Uphoff, H. & G. Wricke. 1995. A genetic map of sugar beet (Beta vulgaris) based on RAPD markers. Plant
Breed. 114: 355-357.

Van der Beek, J. G., R. Verkerk, P. Zabel & P. Lindhout. 1992. Mapping strategy for resistance genes in
tomato based on RFLPs between cultivars: cf9 (resistance to Cladosporium Fulvum) on chromosome 1.
Theor. Appl. Genet. 84: 106-112.

Van Dijken, R. 2001. Sugar beet and genetic modification, a literature research on sugar beet and the

implications of genetic modification. Utrecht University, P-UB-2001-02. 28 P.


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.1.3.8
https://agrobreedjournal.ir/article-1-359-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-06 ]

[ DOR: 20.1001.1.15625540.1383.6.1.3.8 ]

oS U S 05 B Uil aslllas”

Virk, P. S., H. J. Newbury, M. T. Jackson & B. V. Ford-Lloyd. 2000. Are mapped markers more useful for
assessing genetic diversity. Theor. Appl. Genet. 100: 607-613.

Wagner, H. & G. Wricke. 1991. Genetic control of five isozyme systems in sugar beet (Beta vulgaris L.).
Plant Breed. 107: 124-130.

Wagner, H., W. E. Weber & G. Wricke. 1992. Estimating linkage relationship of isozyme markers and
morphological markers in sugar beet (Beta vulgaris L.) including families with distorted segregations.
Plant Breed. 108: 89-96.

Whitney, E. D. 1989. Beta maritima as a source of powdery mildew resistance in sugar beet. Plant Disease
73: 487-489.

Wolyn, D. J. & W. H. Gabelman. 1989. Inheritance of root and petiole pigmentation in red table beet. J.
Heredity 80: 33-38.

Zivy, M., P. Devaux, J. Blaisonneaux, R. Jean & H. Thiellement. 1992. Segregation distortion and linkage

studies in microspore-derived double haploid lines of Hordeum vulgare L. Theor. Appl. Genet. 83: 919-924,


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.1.3.8
https://agrobreedjournal.ir/article-1-359-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-06 ]

[ DOR: 20.1001.1.15625540.1383.6.1.3.8 ]

WAY Slg o) ojladt i dlo 01l (o155 p sk ales”
Study of segregation distortion in the genes controlling hypocotyl and flowering

stem pigmentation, resistance to rhizomania and RAPD markers in

B.v. subsp. vulgaris x B.v. subsp. maritima crosses

Beta vulgaris subsp. vudgaris x Beta vulgaris subsp. maritima

R. Amiri‘, M. Mesbah?, M. Moghaddam?, S. Y. Sadeghian®, M. R. Ghanadha®

In this study, a rhizomania resistant wild beet accession, Beta. vulgaris subsp. maritime, WB42 was crossed
in pairs with susceptible male-strile lines, Beta. vulgaris subsp. vulgaris and F,, F, and BC; populations were
obtained. Hypocotyl and flowering stem pigmentation of WB42 were red and those of the susceptible lines were
green. Segregation ratio of hypocotyl and flowering stem pigmentation and resistance to rhizomania genes as
well as RAPD markers were assessed in segregating populations. No segregation distortion were observed for
the genes controlling hypocotyl and flowering stem pigmentation and resistance to rhizomania, in segregating
populations. The segregation distortion for RAPD markers in this crosses were lower than the B. vulgaris x B.
vulgaris cross. It is concluded that the genetic background of B. v. subsp. maritima doesn’t influence the amount
of the segregation distortion in B. v. subsp vulgaris x B. v. subsp. maritima crosses.

Key words: B.v. subsp. Beta vulgaris subsp. vulgaris x Beta vulgaris subsp. maritima, RAPD markers,

Resistance to rhizomania, Segregation distortion
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