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Abstract 
 

‘Jinhong’ is a new apple variety with red flesh, which was selected among prominent 
seedlings created by the Gyeongsangbuk-do Agricultural Research and Extension Service 
through artificially crossing ‘Redfields’ and ‘Jonathans’ in 2009, after the investigation of the 
seedlings’ growth, development and properties for 3 years from 2007 to 2009. Jinhong’s blooming 
season is in mid-April, its tree form is a spreading type and its tree vigor is medium. The optimum 
ripening stage of the fruit is in mid-September. The fruit shape is globular, its skin is red, its 
ground-color is greenish yellow and its flesh is red. It is a medium-sized fruit with an average 
weight of 250g, its soluble-solid contents 12.3 oBrix, and its acidity contents 1.10%. 
 
Cuvinte cheie: ‘Jinhong’, pulpă roşie, funcționalitate, regiune adecvată 
Keywords: ‘Jinhong’ variety, red flesh, functionality, suitable region 
 
1. Introduction 

 
Greenhouse gases are increasing as fossil fuel use is increasing due to industrialization and 

urbanization, thereby accelerating global warming and climate change in the post 20th century world. 
According to a report by the Intergovernmental Panel on Climate Change (IPCC), published in 2007, the 
global temperature has increased by 0.74°C for the last 100 years (1906-2005) and the latest 12 years 
have been recorded as the hottest period since 1850, except only one year. In Korea, from 1973 to 2009, 
the temperature has increased by 1.03℃ and the average annual precipitation has increased by 198 mm, 
but the number of hours of sunshine has decreased by 379 hours. This has resulted in a change of 
cultural zones. The cultural zone of apples has moved toward northwards, from Daegu, Gyeongsangbuk-
do to Yanggu, Gangwon-do. This change requires varied breeding to make plants adapt to various 
environments. High temperatures during the growth period of apples cause late frost damage, poor 
coloration, fruit sunburn and pest incidence. To avoid these problems, varieties which can show good 
coloration even at high temperatures, which are late blooming to avoid late frost damage or russet 
occurrence, and which have dwarf rootstocks to adapt to extreme weather, should be developed. For this 
reason, the Gyeongsangbuk-do Agricultural Research and Extension Service has developed ‘Jinhong’ a 
new apple variety with red flesh and registered it as a variety(Registration number: 4559, Date: June, 18, 
2013). 
 
2. Materials and methods 
 

Artificially-pollinated seeds crossing between ‘Redfield’ and ‘Jonathan’ were sown and grown in 
1997 and planted in 1998. The characteristics of the kinds of fruit and their development were 
investigated according to the International Union for the Protection of New Varieties of Plants (UPOV) 
(2005). 

The ripening stage was identified as the time when 70-80% of the trees were matured, and the 
change of fruit color was the standard of mature: when the fruit skin color changed from greenish yellow 
to red and the ground-color of the fruit changed from green to greenish yellow. The harvest season was 
determined as the time when the fruit stalks were easily turned and separated from the tree by hand. 

The weight of the fruit was the average weight of 10-20 apples which looked to be an average size 
of the entire tree. Sugar content was measured with a digital saccharometer (Atago, PAL-1) after cutting 
apples horizontally and extracting the juice and the soluble solid content was represented as 0.1oBrix unit. 
The hardness was measured with a hardness tester (Sun Rheo Meter, Compac-100Ⅱ, 8㎜ diameter tip) 
after peeling the skin by 1 mm thickness, and described as the unit of 0.01㎏/8㎜∅. 

The Local adaptability test was conducted in four areas including Daegu (Gyeongsangbuk-do 
Agricultural Research and Extension Service), Andong (leading farmers), Pohang (leading farmers), and 
Bonghwa (leading farmers). 
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3. Results and discussions 
 
3.1. Breeding History 

In 1997, Gyeongsangbuk-do Agricultural Research and Extension Service(GBARES) in Daegu 
tested an artificial cross between a ‘Redfield’ (as mother plant) and a ‘Jonathan’ (as father plant) to breed 
a new variety which has red flesh and excellent appearance (Fig. 1). The outcomes were harvested on 
the optimum ripening stage and their seeds were gathered, dried and stored. Then, in December that 
year, the seeds were stratified on wet vermiculite to break dormancy and treated at low temperature 
around 0°C for three months. The treated seeds were sown in March 1998 and grown to seedlings. In 
1999, the seedlings were planted at a planting distance interval of 5.0 m × 0.5 m in the field of GBARES. 

The characteristic of the fruit was investigated and analyzed for three years from 2007 to 2009 
according to the standard by the UPOV, and a breeding line which has red flesh became the final 
selection and was named ‘Jinhong’ (Fig. 2). 

 

3.2. Main Characteristics 
The characteristics of ‘Jinhong’ were investigated according to the standard of the International 

Union for the Protection of New Varieties of Plants (UPOV)(2005). Table 1 show the characteristics of 
growth of the new variety, ‘Jinhong’, which was investigated in Daegu from 2011 to 2012. The date of the 
Jinhong’s sprouting was 20th March, which was 4 days earlier than ‘Hongro’ a comparative variety, and 
its date of full bloom was 19th April, which was almost the same as ‘Hongro’. The ripening period of 
‘Jinhong’ started on 11th September, which was 23 days later than ‘Hongro’. Its tree form was a 
spreading type and its tree vigor was medium, like ‘Hongro’. 

Table 2 shows the comparison of flower characteristics between ‘Jinhong’ and ‘Hongro’ according 
to the UPOV standards. The color of ‘Jinhong’ flowers was ‘medium red (5)’, deeper than the ‘light pink 
(3)’ of ‘Hongro’. The diameter of petals of ‘Jinhong’ was ‘medium (5)’, which was smaller than the ‘large 
(7)’ ‘Hongro’ flower petals. The degree of petals overlapping in the ‘Jinhong’ was the same as that of 
‘Hongro’, marked ‘touching (5)’. 

The fruit size of ‘Jinhong’ was ‘small (3)’, its skin greasiness ‘strong (3)’ and its russet areas around 
eye basin or on cheeks were ‘absent or small (1)’. With regard to ‘Hongro’, its fruit size was ‘medium (5)’, 
its skin greasiness ‘strong (3)’ and its russet areas around eye basin or on cheeks were ‘absent or small 
(1)’(Table 3). 

Table 4 shows the fruit characteristics of ‘Jinhong’. Its shape was globular, its fruit skin red, and its 
flesh pink. Its flesh color is the most important characteristic of this variety. The average weight of 
‘Jinhong’ was 243 g, its soluble solid content 12.3oBrix, its firmness 4.20 kg and its acidity 1.10%. 

 

3.2. Local Adapability 
The development characteristics of the ‘Jinhong’ variety, which were investigated in 2010 (Table 5) 

included that ripening period in Daegu (12th September) started 10 days earlier than in the northern part 
of Gyeongsangbuk-do such as Bonghwa. The weight of ‘Jinhong’ was heavier in Pohang (374g) than 
other areas but its soluble solid content was the lowest (11.6oBrix), which means extra-large fruit will have 
lower soluble solid content and poor palatability. 

 
4. Conclusions 
 

According to the Seed Industry Act, an application was made for variety protection for this variety 
with the application number 2010-304 on May 12, 2010. After the 2 year cultivation experiment by the 
Korea Seed and Variety Service, this variety was registered with the variety protection number 4559 on 
June 18, 2013. The variety, ‘Jinhong’ with red flesh is considered to satisfy modern consumers’ various 
and different desires. 
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Fig. 1. Pedigree diagram of a new variety ‘Jinhong’ apple. 
 

 

Fig. 2. Fruit appearance of newly bred ‘Jinhong’ apple at harvesting season. 
 

Table 1. Growth and development characteristics of ‘Jinhong’ apple tree at Dae-gu, Korea from 
2011 to 2012 

Cultivar 
Sprouting 

date 
Full 

Blooming date 

Fruit 
ripening 

time 

Major tree habit 

Branching Vigor 

Jinhong Mar. 20 Apr. 19 Sep. 11 Spreading Medium 

Hongro 
(cheak) 

Mar. 24 Apr. 19 Aug. 19 Spreading Medium 
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Table 2. Flower characteristics of ‘Jinhong’ based on descriptions by UPOV 

Cultivar 
Predominant color at 

balloon stage 

Diameter with 
petals pressed into 
horizontal position 

Position of 
margins of petals 

Jinhong Medium red(5)* Medium(5) Touching(5) 

Hongro 
(cheak) 

Light pink(3) Large(7) Touching(5) 

* Class figure of UPOV standard. 
 
Table 3. Fruit characteristics of ‘Jinhong’ based on descriptions by UPOV. 

Cultivar Size 
Greasiness

of skin 

Relative area of 
russet around eye 

basin 

Relative area of 
Russet on cheeks 

Jinhong Small(3)* Strong(3) Absent or small(1) Absent or small(1) 

Hongro 
(cheak) 

Medium(5) Strong(3) Absent or small(1) Absent or small(1) 

* Class figure of UPOV standard. 
 
Table 4. Detailed fruit characteristics of ‘Jinhong’ apple fruit at Daegu, Korea from 2011 to 2012 

Cultivar 
Fruit 

shape 
Skin 
color 

Flesh 
color 

Fruit 
Weight (g) 

SSC* 
(°Brix) 

FF** 
(kg) 

Titratable 
acidity 

(%) 

Jinhong Globose Red Pinkish 243 12.3 4.20 1.10 

Hongro 
(cheak) 

Conical Pink Red 
Whitish 
yellow 

266 14.5 4.52 0.29 

* Soluble solids content. 
** Flesh firmness was evaluated using Ø 8mm plunger. 
 

Table 5. Fruit characteristics of ‘Jinhong’ apple at different regions in Korea in 2012 

Region 
Ripening 

time 
Fruit weight 

(g) 
SSCz 

(°Brix) 
FFy 
(kg) 

Titratable 
acidity 

(%) 
Daegu Sep. 12 297 13.2 3.20 1.06 

Andong Sep. 17 308 12.7 4.02 1.24 

Pohang Sep. 22 374 11.6 4.65 1.31 

Bonghwa Sep. 21 241 12.6 4.59 1.33 
* Soluble solids content. 
** Flesh firmness was evaluated using Ø 8mm plunger. 
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