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Abstract         Flower plants suitable for cultivation under the subtropical 
conditions as of the middle and southern areas of Korea have been 
developed by breeding organizations as the National Horticultural Research 
Institute (NHRI) started in 1950s. New floral cultivars were released by NHRI 
in and released new rose, gladiolus, gerbera, chrysanthemum lilies carnations 
and native flowers which have good morfo-decorative characteristics. These 
cultivars have broad spectrum of colors and desirable characters such as 
vigor; multiple flowering; resistance to virus, Fusarium, and neck rot; and high 
rate of multiplication etc. The researches are going on to adopt genetic 
engineering technology, together with the development of superior cultivars. 
For the breeding program, genetic resources are collected, characterized and 
maintained. In this paper were presented the floricultural crops protected by 
domestic law in Korea, breeding team involved in Program in the National 
Horticultural Research Institute (NHRI), main breeding organizations, 
laboratories and some results obtained in floriculture. 
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Flowers are considered as horticultural products that 
are competitive in the international trade under the 
current World Trade Organization (WTO) system. 
With the development of the Korean economy, more 
than US$ 50 million of floral products have been 
exported, indicating that the future of the Korean floral 
industry is very bright (Jeong-Sik Lee et al., 2007). 
 In Korea most growers were produced in the 
last time cut flowers followed by potted plants and 
ornamental and landscape plants. The Korean floral 
industry is excepted to function and serve as a hub for 
flower production and marketing covering all Far 
Eastern countries. 
 More exports went to Japan and China and the 
major crops exported were liles, roses, chrysanthemum 
and carnations. Cacti were mainly exported to the 
Netherlands, followed by the USA and Canada. Seeds 
of herbaceous plants and cut stems and foliages were 
mainly exported to Japan. 
 Import of all floral crops has been remarkably 
increasing since 1990. Import of floral crops was 
spreading over many countries, such as Taiwan, China, 
Netherlands and Thailand. Bulbs of lilies, tulips, 
bulbous irises, gladioli and hyacinths were imported 
from the Netherlands. Cut flowers of orchids and 
carnations were imported from Thailand and China, 
respectively, and cut stems and foliage from China and 

New Zealand. Import of propagules and small plants 
are mainly for orchids and carnations. 

NHRI’s breeding team has developed and 
released new rose, gladiolus, gerbera, chrysanthemum 
lilies carnations and native flowers which have good 
morfo-decorative characteristics (Won Hee Kin, 2007). 
In area of flowers, fundamental researches are going on 
to adopt genetic engineering technology, together with 
the development of superior cultivars. For the breeding 
program, genetic resources are collected, characterized 
and maintained.  

Brief Histoty of NHRI  
In Korea the breeding are developed by 

Government Organizations and are consequence on the 
next: 
 

- Rapid growth of the flower industry, recently; 
-  Strengthening of Intellectual Property Rights; 
- Revised domestic Seed Industry Law for this 

in 1998; 
- Signed UPOV in January 2002; 
-  Most varieties planted in Korea, come from 

abroad except cacti; 
-  No potent company or individual for flower 

breeding; 
Because of small domestic flower industry.

 Floricultural crops protected by domestic law are 
presented in the next table. 
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Table 1 
Floricultural crops protected by domestic law 

Registration 
year 

Crops 

98-99 (1) Gymnocalycium (a grafting cactus)  

2000 (14) Lisianthus, Petunia, Godetia, Impatiens, Hyacinth, Cyclamen, Forsythia, 
Hibiscus, Alstromeria, Snapdragon, Pansy, Daisy, Lycoris, Ajuga 

2001 (21) 

Chrysanthemum, Rose, Lily, Gladiolus, Aerides, Dendrobium, Iris, 
Neoffinetia, Calanthea, Celosia, Stalk, Zinnia, Tulip, Poinsettia, Forget-
me-not,  Sirene,  Nasturtium, Calendula, Allysum, Ageratum, 
Hemerocallis 

2002 (9) Strelizia, Cattleya, Oncidium, Hosta, Campanulla, Pelargonium, Peony, 
Kalanchohe, Chamecereus 

 
 
Breeding History of NHRI 
 NHRI was founded in 1948 as the Institute of 
Korean Agricultural Science in Busan, The second 
largest city located in southern Korea. The breeding 
activity started in 1950s and developed in the next 
directions: 

- characteristic investigation in various crops; 
- replaced by hybridization breeding since 

1980s : Hibiscus, Rhododendron, garden mum 
and so on; 

- real breeding for commercial uses settled 
down in 1992.  

 
Main breeding organizations in Korea are: 
- NHRI: improving cultivars and developing breeding 

techniques for efficiency 
- University: genetics, breeding, and biotechnology 
- Experiment Stations under provinces: 
- 6 Stations for mum, cactus, lily and so on, breeding 

new cultivars and improving   cultivation. 
 
Breeding team involved in Program in NHRI are: 

- Breeders at NHRI:  25 researchers of 4 
floriculture laboratory in Division 

     - 60% of them are involved in flower breeding 
program. 

 
Herbaceous Ornamentals breeding are 8 
laboratories for the next plants:  
     - perennials: mum, carnation, gerbera  
     - bulbs: lily, gladiolus, freesia, calla  
     - Orchids: cymbidium, phalaenopsis 
     - woody Ornamentals Breeding Lab (6)  
     - woody plants: rose,  (rhododendron), poinsettia  
     - cactus and succulents: Gymnocalycium, 
(calanchoe)  
     - domestic plants: campanula and so on. 
 
Breeding Techniques in Korea are the followings: 

 Main technique for all crops 
  Overcoming barriers on the way to get F1 

plants: 
    - obtaining pollen grain from pompon type 
by using temperature and day length in chrysanthemum 
   - breaking F1 seed dormancy by chilling in 
rose to shorten breeding cycle  

  Increasing breeding efficiency by studying 
genetic inheritance of important characters. 

  
resistance to white rust, non-branching (Fig 1.) etc.
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Fig. 1. Resistance to white rust 
 
 

 Cross-breeding method between cultivars 
 Interspecific hybridization between wild species 

 
 New color and shape 

in gladiolus F1 plants    
 
 
 
 
 
 
 
 

   
 
 
 
 
 

Cymbidium Golden Elf  
'Sun Dust'×C. ensifolium 
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Induction of Mutants by Gamma Irradiation  
Chrysanthemum 
 
 
 
 
 
 
 
 
 
 
 
 

He Bo (origin)  Mutant  
 

Mutant  
 

 
 
 
 
 

Gene cloning   Chromosome doubling using chemicals 
- Non-branching gene, STS2 in standard 
chrysanthemum, which is able to save the labor to 
disbud (Fig. 2.). 

- Recovering pollen fertility of interspecific 
hybrid up to 40% by polyploidization(4x) 
using  oryzalin in Lily. 

- Cymbidium kanran, treated by colchicines of 
0.01% for 3 weeks for diversification and 
induction of polyploidy.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                       BBrraanncchhiinn 
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Fig. 2. Gene cloning at Chrysanthemum 
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Gene transformation 
 

- Comparison of the transformed plants 
obtained using early blooming ‘leafy’ gene 

with control in cut mum cv. ‘Shuhonochikara’ 
(Fig. 3). 

-  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Transformed plant of chrysanthemum 
 

 
Conclusions 
   
The prime responsibility of NHRI is to take the lead in 
breeding new cultivars of flowers. The breeding team 
of NHRI puts emphasis on the importance of extended 
the modern breeding methods and of extended the new 
cultivars for commercial culture.  
 For future progress, adjustment in 
horticultural research, extension and education must be 
given immediate attention to adept the changes in 
demand, institutions, physical conditions and emerging 
technologies. 
 The new cultivars obtained at NHRI Suwon 
Korea at the floral plants (gerbera, roses, lilies, 
gladiolus etc.) are well adapted to local environmental 

conditions, excellent in brilliant flower color, have a 
grate diversity of flowers and become easier to grow. 
Further research is needed to breed disease and pest 
resistant cultivars with improved keeping quality. 
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