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Breeding of inbred lines ‘Wongyo 3115’ and ‘Wongyo 3116’ in Strawberry
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Abstract: Fragaria x ananassa (Duch.) cultivars, ‘Wongyo 3115’ and ‘Wongyo 3116’, were bred as an intermediate parent line
using heterosis of F; hybrids in octoploid strawberry. These two new cultivars were developed as inbred lines (S9 generation)
propagated from both seed and runners/stolons. ‘Wongyo 3115’, an inbred line derived from the ‘Benihoppe’ cultivar, has a
semi-upright plant shape showing a vigorless growth habit, weaker than the original ‘Benihoppe’ cultivar; it has early flower
bud differentiation and produces 10 flowers per cluster when grown from healthy seed. ‘Wongyo 3115’ has low yields of conical
type fruit with pink colored skin; average fruit weight is approximately 11 g. The important characteristic of ‘Wongyo 3115’
is its excellent fruit firmness, firmer than the original variety. ‘Wongyo 3116’, an inbred line derived from the ‘Doyonoka’ cultivar,
has an upright plant shape, vigorless growth habit, weaker than that of the original ‘Doyonoka’ cultivar; it has early flower
bud differentiation and produces 8 flowers per cluster when grown from healthy seed. ‘Wongyo 3116’ has oblate type fruits
with red skin and an average weight of approximately 12 g. The important characteristics of ‘Wongyo 3116’ are excellent fruit
shape and higher yield than other inbred lines, although it produces small fruits compared to the original cultivar. Both cultivars
have excellent taste, high sugar/acid ratio, and good texture. In regards to disease and pest resistance, ‘Wongyo 3115’ and
‘Wongyo 3116’ have a tendency to be sensitive to powdery mildew, anthracnose and the two-spotted spider mite.
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Fig. 1. Pedigree diagram of ‘Wongyo 3115’ and ‘Wongyo 3116’ cultivars.
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Fig. 2. Dendrogram showing genetic relatedness in 15 progeny plants and their original cultivar ‘Benihoppe’ [Fragaria x ananassa (Duch.)].
Clustering was based on the unweighted pair group method using arithmetic algorithm (UPGMA) of Jaccard genetic similarity assessed
by 13 SSR markers. Numbers 1-10, So generation of ‘Benihoppe’; 11-15, S; generation ‘Benihoppe’; 16, original cultivar ‘Benihoppe’.

Table 1. Plant characteristics of ‘Wongyo 3115’ and ‘Wongyo 3116’ cultivars.

Cultivars Plant Pllant Plant height Leaflet area No. of Germination
type vigor (cm) (cm?) leaves percentage’ (%)
Wongyo 3115 Semi-upright Middle-weak 133 + 1.4° 100.9 * 16.5 6.8 £ 0.6 76.7 = 16
Wongyo 3116 upright middle 12.6 £+ 0.8 79.1 £ 5.2 63 + 0.2 74.7 + 23
Akihime (Control) upright strong 29.2 + 33 105.2 + 10.0 9.6 + 0.8 -

*Values represent means * standard deviation of 20 plants.

YGermination percentage was examined using three replicates of 100 seeds.

“Akihime’ cultivar is propagated clonally, but not by seed.
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Fig. 3. Appearance of fruit and plant shape of cultivars
‘Wongyo 3115 and ‘Wongyo 3116’. ‘Wongyo 3115’ shows
a semi-upright plant shape and conical fruit with pink skin
(left). ‘Wongyo 3116’ shows an upright plant shape and
oblate type fruit with red skin (right).
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Table 2. Physiological characteristics and resistance to diseases and pests of ‘Wongyo 3115’ and ‘Wongyo 3116’ cultivars.

Disease and pest resistance"

Cultivars Flower bud Flowering time’ Harvesting time"
differentitation®  (month/day) (month/day) Powdery  Anthra- Aphids Two-spotted
mildew cnose spider mite
Wongyo 3115 early Nov. 5 Dec. 25 2" 4 3 3
Wongyo 3116 early Nov.12 Dec. 30 2 4 3 3
Akihime (Control) early Nov. 2 Dec. 20 4 5 3 3

“Flower bud differentiation was scored as early, middle and late by microscope investigation.
YFlowering time means the day of blooming in 50% of experimental plants.

*Harvesting time means the first harvesting day.

“1-5: absent or very weak to very strong.

Table 3. Yield characteristics of ‘Wongyo 3115 and ‘Wongyo 3116’ cultivars in protected cultivation from 2010 to 2012.

Cultivars No. of flowers Fruit weight Total yie_lldy Marketable fruit
/Cluster (8 (kg-10a™) (%)
Wongyo 3115 9.5 + 2.1° 109 + 5.5 1,722 + 313 80.0 + 2.1
Wongyo 3116 81 % 0.2 11.7 + 3.3 2,101 + 285 84.0 + 2.1
Akihime (Control) 145 = 4.5 169 = 1.4 3,967 £ 365 86.8 + 0.0

“Values represent as mean + standard deviation of the second year.
YHarvesting period : 2010.12.6.-2011.4.30. and 2011.12.20.-2012.4.30.

Table 4. Fruit characteristics of ‘Wongyo 3115’ and ‘Wongyo 3116’ cultivars in protected cultivation.

Cultivars Fruit shape Fruit color Solul:()lgxs)olids A(Eizi)i)ty l(:én:lnlrlssz;
Wongyo 3115 conical pinkish 9.8 + 0.8 04 + 0.1 24.6 + 4.6
Wongyo 3116 oblate red 98 + 14 04 + 0.2 16.6 £+ 2.9
Akihime (Control) conical dark red 10.0 £ 0.5 0.5 £ 0.0 13.1 = 0.3

“Values represent means * standard error of three replications (one replication means the average value of 15 fruits).
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