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Marker-assisted backcrossing (MABC) and
selection allows Introgression of GSB
resistant QTL from C. amarus into C. lanatus.

To develop and validate Kompetitive allele-

for the

target QTL, and fruit quality-related
domestication traits in watermelon.

To introgress GSB resistant QTL from Pl
482276 into Crimson Sweet, and from PI
189225 into UGA127 (Breeding line) by
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MARKER-ASSISTED BREEDING
FOR GUMMY STEM BLIGHT
i« RESISTANCE IN WATERMELON.
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Fig 1: GSB resistant QTL from Pl 189225~:¢ (Blue),
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Abstract

Gummy stem blight (GSB) is a major disease in cucurbits caused by three different species
of Stagonosporopsis: S. cucurbitacearum, S. citrulli, and S. caricae. Cultivated watermelons (C. lanatus) are
susceptible to GSB, but resistance has been identified in C. amarus, a crop wild relative (CWR) of
watermelon. Five QTL for S. citrulli and S. cucurbitacearum resistance have been identified from two
different C. amarus accessions. Our objective is to pyramid these small-effect QTL into the C. lanatus
background. In this study, marker-assisted backcrossing (MABC) was carried out using KASP marker assays
flanking the target QTL. C. lanatus genome recovery is being accelerated by selection for known fruit quality-
related domestication traits, including loss of bitterness (bHLH), Brix (CIAGA2), and red flesh color (LYCB).
Once QTL introgression is complete, the lines will be evaluated for GSB resistance and horticultural traits.
The breeding lines have potential utility in developing resistant cultivars to help watermelon growers reduce
Tk the economic losses associated with gummy stem blight.
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Table 2: QTL Introgression progress

I\/Iethod

_ . Population Line Gen
The F,._lines from two populations, derived from CS |

QTL Introgressed

x Pl 482276% and SB x Pl 1892251, were selected as 0 B Sl
, ’ | + The QTL from P1 482276 and Pl 189225 were introgressed into = o B Blgio7:d, s,
the donors of GSB resistant QTL.. P : CS x Pl 482276 and four f SB x P1189225 X 62 BC3 Qgsb7.1, Qgsb5.1
Jofe [ni&: 10”% " Xz 2lFRel e et 2l ' PI 482276 177 BC3 Qgsb7.1, Qgsb5.1
respective able 2).
The recurrent parent, C. lanatus was used as the P A ) 262 BC3 Qgsb7.1, Qgsb5.1
female due to early flowering and fruit maturity f‘ SB > oc2 Qosha.Z, (osha.d, Aoshs. - ey
| L, =3 - Some backcross lines have recovered cultivar-type alleles for X /3 | BC2 | Qgsbs.2, Qgsoa.1, Qgsos.2
. - domestication genes (Fig 2) Pl 189295 80 BC2 Qgsb5.2, Qgsb8.1, Qgsb8.2
The QTL from PI 189225 (Fig 1) were selected based 3 P 140 BC2 Qgsb5.2, Qgsb8.1, Qgsh8.2

on flanking markers for Qgsb5.2%, Qgsb8.1°, and
Qgsb8.2>. One of the markers for Qgsb8.1 was
redesigned.

CS P1 482276

CSx Pl 482276

Homozygous for Cultivar-allele

Conclusion

Homozygous for Pl-allele

The QTL from Pl 482276 (Fig 1, green) was selected |
pased on markers closest to and flanking the QTL

‘ Heterozygous
oeak, including a candidate gene within Qgsb7.1%.

BC,F,
Line 9 o
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 KASP markers designed for GSB resistant QTL
and domestication genes facilitated the
selection of desirable alleles.

Brix > 10

Additional markers were designed to check for

L. L * Some of the backcross progeny with GSB-
recombination within Qgsb7.1.

associated QTL have recovered cultivar
phenotype (Fig 3).

* Selection for the next generations will include
background markers.

* Introgressed lines will be phenotyped for GSB .
resistance in the greenhouse and the field.
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Primers were designed to select for fruit quality-
related domestication traits in watermelon (Table 1).

Line 35

References

1. Adams & McGregor. 2021. UGA ProQuest Dissertations,
28775327

2. Brewer et al. 2015. Phytopathology® 105:815-824

3. Gimode et al. 2019. Cucurbit Genetics Cooperative Report 42 :

Gimode et al. 2020. Theoretical and Applied Genetics, 134(2),

573-584

5. Leeetal. 2021. Plants 10:500

6. Ren et al. 2019. Plant Disease 104:16-24

7. Renetal.2021. The Plant Cell 33(5):1554-1573.

8

9.

1

PI 189225 Pl 482276

o

Line 177

. Stewart et al. 2015. Fungal Biology 119:370-382
Zhang et al. 2020. Plant Physiol. 183:1171-1183
0. Zhou et al. 2016. Nat Plants 2:16183

Table 1: Fruit quality-related domestication genes.

Trait Domestication Gene

: bHLH (basic helix-loop-helix b
Loss of B ict -3 .
0ss Of Bitterness transcription factor)10 s 4 Line 262 | AC k N OWI ed g m eﬂt "{
Ine . e
Brix CIAGA?2 (alkaline a-galactosidase)’ " 4 USDA .’ﬁmA i‘)v@z(& i
- D g
Red Flesh LYCB (chopene B—cyclase)9 Flg 2: Fruit phenotype, and genotype for domestication genes of the | thank the Institute of Plant Breeding, Genetics ,and Genomics, members of the
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backcross lines that are homozygous for Qgsb7.1, and Qgsb5
BC,F, (left) and BC,F, (right) generations.
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