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Abstract 

Breeding for new plant varieties requires a substantial investment in terms of skill, labour, material 
resources and financing. Thus, registration of new plant variety is important to ensure return of revenue 
and protection of the breeder’s right. Before a new variety is registered, it has to comply certain 
requirements under Plant Variety Protection Act. One of the most important requirements is, the new 
species/variety must be morphologically distinguishable from existing plant varieties. This paper discusses 
detailed leaf characteristics of 4 foliage mutants produced by Malaysian Nuclear Agency as part of the 
requirement for new variety registration. 

Abstrak 

Proses biakbaka melibatkan pelaburan yang besar dari segi kepakaran saintifik, tenaga kerja, sumber 
serta kewangan. Oleh yang demikian, pendaftaran varieti baru tanaman adalah penting bagi memastikan 
pulangan kepada pembiakbaka dan pelabur serta hak mereka dilindungi. Sebelum pendaftaran varieti baru 
dilakukan, pencirian perlu dibuat ke atasnya mengikut ciri yang tetapkan di dalam Akta Perlindungan 
Varieti Tumbuhan. Kertas kerja ini menerangkan proses pencirian warna dan saiz daun 4 mutan pokok 
hiasan berdaun yang telah dihasilkan di Agensi Nuklear Malaysia untuk tujuan pendaftaran varieti baru.  
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INTRODUCTION 

At Malaysian Nuclear Agency, research on induced mutation for plants improvement using ionizing 
radiation has been carried out since early 1990s. More than 20 new mutant varieties have been developed 
and launched to the public. The new plant varieties include 17 new ornamental cultivars which consist of 
Dendrobium sonia orchids (4), hibiscus (3), cordyline (5), tradescantia (1), chrysanthemum (2), petunia (1) 
and duranta (2). The launch of these new cultivars was hope to provide a choice variety of colors, shapes 
and types of plants to nursery and growers, thus able to meet the demand and market trends.  
 
Breeding for new plant varieties requires a substantial investment in terms of skill, labour, material 
resources and financing. It may take years of research to develop a variety, but once released, in many 
cases, the variety could be readily produced by others, thereby depriving the real breeders the opportunity 
to reap benefit from their effort and investment towards the development of this new varieties. Plant 
Variety Protection (PVP), also known as Plant Breeders’ Right, is a form of Intellectual Property Rights 
(IPRs) which grants breeders of new plant varieties exclusive rights to exploit their varieties for a specific 
period of time. PVP may also be compared with copyright, as PVP enables the reproduction (copying) of 
protected plant varieties to be constrained by the owner of the protected variety. With the PVP legislation, 
growers are in a better position to have access to new and improved varieties for commercial growing. The 
objective of the Act is to provide for the protection of the rights of breeders of new plant varieties, and the 
recognition and protection of contribution made by farmers, local communities and indigenous people 
towards the creation of new plant varieties; to encourage investment in and development of the breeding of 
new plant varieties in both public and private sectors; and to provide for related matters. 
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IPR protection of new variety is granted via a registration process based on validation of plant 
characteristics that distinguishes it from other varieties. The requirements for registration of new plant 
varieties and the granting of breeder's right are that the plant variety must be new, distinct, uniform and 
stable. The objective of this work is to identify the characteristics of leaf color mutants and identify the 
features of shape and size of leaves as preliminary information for plant variety registration requirement. 
 

MATERIALS AND METHODOLOGY 

Plant sample 

Plants were obtained from Malaysian Nuclear Agency’s mutan germplasm collection. Three mutants of 
Cordylines terminalis (Figure 1) named Jaguh, Teguh and Mantap and one mutant of Cordylines fructicosa 
named Shuhaii (Figure 2) were characterized.  

 
        Control        Jaguh              Teguh                       Mantap           

Figure 1.  Cordylines terminalis control and the three mutants 

 
            Control              Shuhaii 

Figure 2.  Cordylines fructicosa control and mutant 

Propagation and maintenance 

12 cm cuttings of controls and mutants were propagated in polybag containing media of top soil, sand and 
cocopeat (1:1:1). The polybags were placed under the shadehouse.  For maintenance, watering was done 2 
times daily and organic fertilizer was applied weekly.  

Data collection for characterization 

Leaf colour was determined using RHS Colour Chart (The Royal Horticultural Society, London). Colour 
determination was carried out indoors in a north light. The condition for measurement was standardized for 
all samples. 
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For leaf size, 20 mature leaves were selected randomly from different plants. Length of these leaves was 
measured using measuring tape. 

 
 

RESULTS AND DISCUSSION 
 

 
Leaf Colour 

Detailed leaf colour characteristics for Cordylines terminalis control and mutants are shown in Figure 3 
below. Generally, all mutants have different colour shades from the control. Leaves of both control and 
C.terminalis Jaguh have the same brown shade (200A) but with different shade of red-purple i.e red-purple 
59A and 60B respectively. C.terminalis Teguh has very distinct colour shade in which a red-purple (57A) 
lining was observed along the leaf edge whilst the inner areas was green 137A. Among the three mutants, 
C.terminalis Mantap shows the most unique colour morphology as compared to the other mutants and the 
control. C.terminalis Mantap leaf consists of a variegation of green 143A, red-purple 59B, green 130D and 
Red-purple 65C colour. 

  
Control                            Jaguh 

  
Teguh                           Mantap 

Figure 3.  Leaf colour of Cordylines terminalis control and mutants according to RHS Colour Chart 

Meanwhile, leaves of Cordylines fructicosa mutant exhibited a distinct colour morphology as compared to 
the control as shown in Figure 4 below. The green shade for C.fructicosa Shuhaii belongs to the Green 
143C group, whilst the control falls into Green 137C. Both also have different red-purple shade; 59C  
(C.fructicosa Shuhaii) and 59A (control). 

  
Control                           Shuhaii 

Figure 4.  Leaf colour of Cordylines fructicosa control and mutant according to RHS Colour Chart 
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Leaf Size 

The average length of Cordylines terminalis control and mutants leaf is shown in Figure 5 below. The 
leaves  of mutants are longer than the control whereby among the three, C.terminalis Teguh has the longest 
leaf with the average of 9.15cm at week 6. This is followed by Mantap C.terminalis and C.terminalis Jaguh 
with 8.28cm and 7.36 respectively. 
 

       

Figure 5. The average length of Cordylines terminalis control and mutants leaf at 2, 4 and 6 weeks 

The average length of Cordylines terminalis control and mutants leaf is shown in Figure 6 below. 
C.fructicosa leaf is longer than the control at week 4, 6 and 8.  
 

             

Figure 6. The average length of Cordylines fructicosa control and mutant leaf at 2, 4, 6 and 8 
weeks 
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CONCLUSION 

Leaf colour and size of Cordylines terminalis and Cordylines fructicosa mutants have been successfully 
characterized. They were found to be distinct from the control plants. These characteristics can be used to 
distinguish the mutants from the control plant and therefore complying preliminary requirements for 
registration of the new varieties. However, the final granting of plant breeder’s right, is depending on a 
technical/substantive examination which be carried out by the appointed body of the Plant Varieties Board.  
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