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This experiment was carried out at National Research Centre greenhouse, Egypt, during the two 
successive seasons of 2016 and 2017 to evaluate the response of five cultivars of Coleus blunei (C1: 
color clouds spicy, C2: Beck whites gem, C3: solar red,C4:colorblaze alligtore tears and C5:finger paint) to 
kinetin ( 0,100,150 and 200 ppm.), with genetic diversity by RAPD makers. The results indicated that, C 2 
exceeded the other cultivars on growth parameters (plant height, branches number), followed by which 
C5 surpassed the other cultivars in leaf area. On the contrary, C 3 recorded lowest values on the 
previous mentioned parameters. Response of plants to kinetin increased in most cases by increasing 
kinetin concentrations up to 200 ppm. C 2 interacted with kinetin 200 ppm and recorded the highest 
branches number, shoot fresh and dry weight and root fresh and dry weight, followed by C5 interacted 
with 200 ppm. While, C 4 did not respond to kinetin treatments in most cases. RAPD analyses showed 
35 DNA bands scored by the 5 primers used. These bands were identified as 22 polymorphic and 13 
monomorphic ones with 62.8 % polymorphism. Four unique bands were identified in the resulted RAPD-
profile. The results of RAPD analysis were pooled together to generate the dendrogram. The five Coleus 
cultivars were divided into two main groups. These results suggested that, the RAPD marker is helpful 
for possible distinguishing, identifying, characterizing and selection processing of Coleus cultivars. 
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INTRODUCTION 

Coleus blunei is an ornamental plant can 
beautify the environment. It is a vegetative pot 
plant, it is popular as a garden plant for its brightly 
color foliage, coleus also is genus of flowering 
plant in family Lamiaceae. Plants are important 
source of secondary metabolites which can be 
used as a drugs, flavors, fragrance and 
pesticides. Plant breeding is affected by different 
parameters such as genetic back ground and 
climatic conditions. Coleus blunei plants are heat-

tolerant, but less grow in full sun in subtropical 
areas compared to shade. Several studies 
showed very moderate relaxing and 
hallucinogenic effects of Coleus blumei Manoj et 
al., (2015).Attention has been focused upon the 
application of cytokinin to improve quantitivaly and 
quality of most vegetative plant. Cytokinin are 
organic compounds naturally growth synthesized 
in higher plants which influence growth and 
development. It is usually active at different site in 
plant, from that, they are produced and are only 
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present and active in very small quantities. 
Cytokinins are now fully recognized as one of the 
majors groups of endogenous plant hormones. 
Several cytokinins are a demine derivative occur 
in plants as a nucleosides and nucleotides. In this 
respect the cytokinins acts as stimulators of cell 
division, retard and of senescence, also cytokinins 
counteract the role of auxins in the control of 
apical dominance, however in these respect 
several investigators recorded the beneficial effect 
of kinetin (cytokines), Ahmed (2002), Nirmaljit et 
al., (2014), Ibrahim et al., (2008) and Shigetoshi et 
al., (1975).There for, we and chemical 
composition. 

Morphological study is commonly used to find 
out the genetic diversity as it is simple technique 
to measure the genetic variation (Naz et al., 
2015). Molecular markers have a number of 
advantages over the morphological measurement 
in order to measure the genetic diversity (Liu et 
al., 2008) as they suggest a first screening, a 
more accurate discriminatory authority and are 
independent of the environmental factors. RAPD 
markers have advantages including quickness, 
requirement of low amount of DNA and the ability 
to generate various polymorphisms (Williams et 
al., 1990). A technique based on DNA has been 
widely used for authentication of medicinal plant 
cultivars. RAPD-PCR markers could be used to 
estimate the systematic relationship between 
related cultivars (Shoaib et al., 2016). Among the 
different molecular markers, RAPD was the 
simple, rapid, highly efficient, and sensitive 
technique (Abdel Khalik and Osman, 2017). 
RAPD markers have been extensively used to 
determine genetic diversity among Coleus 
sp.(Govarthanan 2011, Amira Osman 2013, Paul 
et al., 2015, Tripathi et al., 2016). The main 
objective of present research was examined and 
evaluated of five coleus cultivars under effect of 
kinetin on the growth parameters and determine 
the genetic diversity and development of 
phylogenetic relationship by RAPD markers. 
 
MATERIALS AND METHODS 

A pot experiment was performed during the 
two successive seasons    2016 and 2017 at 
greenhouse of National Research Centre, Dokki, 
Cairo, Egypt to study the effect of kinetin upon 
growth and chemical constituents of five cultivars 
of coleus blunei, namely (color clouds spicy, Beck 
whites gem, solar red, colorblaze alligtore tears 
and finger paint). 

For cultivation the five cultivars seedlings 
were uniform in size and shape (2-3 leaves) was 

kindly supplied from ornamental and aromatic 
research station ministry of Agriculture. The five 
cultivars were planted in pots 30 cm2 diameter 
which filled with 10 kg of homogeneous air dried 
sandy loamy soil and seedlings were planted. The 
experiment in the both seasons included 20 
treatments in which were the combination of five 
cultivars, color clouds spicy (C1), Beckwhites gem 
(C2), solar red (C3), colorblaze alligtore tears (C4) 
and finger paint (C5) and four concentrations of 
kinetin 0,100,150 and 200 ppm. The five cultivars 
divided into five groups and every group was 
planted with one type of seedlings. All plants 
received the same agriculture practices. The 
experiment was distributed for each treatment. 
Irrigation requirements (70% of field capacity of 
the soil) were regularly fulfilled through the 
experimental period by using tap water. Every pot 
was weighed daily and the needs amount of water 
was added. Kinetin was sprayed on seedlings (K1: 

0 ppm; K2: 100 ppm; K3: 150 ppm; K4: 200 ppm ) 
foliage twice during the plant growth period. The 
first treatment was after 20 days from planting and 
the other after 15 days later. Teopal was 
surfactant was added to the spray solution at the 
rate of 1ml/L. 

Representative plant sample from three 
replicates from each treatment was taken after 
180 days from planting in which determined were 
used for genetic measurements. Growth 
parameters (plant height (cm), leaf area (cm2), 
branch number, fresh and dry weights of shoots 
(g) and fresh and dry weights of roots (g) were 
recorded. 

The obtained resulted were subjected to 
statistical analysis of variance according to the 
method described by Snedecor and Cochran, 
(1980) and the combined analysis of the two 
seasons was calculated according to the method 
of Steel and Torrie, (1980). 

Molecular Analysis: 

DNA Isolation 
 Leaves of the five Coleus cultivars were 
collected and soaked in liquid nitrogen for DNA 
extraction, the DNA was extracted by Cetyl 
Trimethyl-Ammonium Bromide (CTAB) method 
(Doyle and Doyle 1990). 

Polymerase chain reaction (PCR) procedure: 
A total of 10 random DNA oligonucleotide 

primers were independently used according to 
Williams et al., 1990 in the PCR reaction. Only 5 
primers OPA-07, OPA-10, OPB-01, OPB-02 and 
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OPC-04 succeeded to generate reproducible 
polymorphic DNA products. Table (4) lists the 
base sequences of the DNA primers that 
produced informative polymorphic bands. The 

PCR amplification was performed in a 25 l 

reaction volume containing the following: 200 l of 

dNTPs (2.5 mM), 1.5 l of  Mg Cl2 (25 mM), 2.5 l 

of 10x buffer, 2.0 l of primer (2.5 µM), 2.0 l of 

template DNA (50 ng/µl), 0.3 l of Taq 

polymerase (5 U/µl) and 14.7 l of sterile ddH2O. 
The reaction mixtures were overlaid with a drop of 
light mineral oil per sample. Amplification was 
carried out in Perkin Elmer Gene Amp PCR 
System 2400. The reaction was subjected to one 
cycle at 95oC for 5 minutes, followed by 35 cycles 
at 94 oC for 30 seconds, 55 oC for 30 seconds, 
and 72oC for 30 seconds, then a final cycle of 72 
oC for 5 minutes. PCR products were run at 100 V 
for one hour on 1.2 % agarose gels which mixed 
with l x TBE buffer and ethidium bromide was 
added to the melted gel after the temperature 
became 55oC. Gels were photographed and 
scanned with Bio-Rad video densitometer model 
620, at a wavelength of 577.  

Data analysis 
The similarity matrices were done using Gel 

works ID advanced software UVP-England 
Program. The relationships among cultivars as 
revealed by dendrograms were done using SPSS 
windows (Version 16) program. DICE computer 
package was used to calculate the pair wise 
difference matrix and plot the phonogram among 
cultivars (Yang and Quiros, 1993). 
 
RESULTS 

The effect of cultivars  
Significant differences were recorded among 

growth parameters of the different cultivars ( 
Table 1) As for plant height C2 exceed the other 
cultivars followed in descending order by C1.The 
lowest mean values 18.0 were recorded by 
C3.However C4 and C5 (21.33 and 19.91) ranked 
in between. 

Branch number showed significant differences 
among the different cultivars. The highest value 
16.58 was recorded by C2 while C5 recorded 
13.33 with significant difference. The lowest 
values for number of leaves were recorded 
through C3 (5.50). However in this respect C1 
surpassed C4.  

As for leaf area it is evident that C5 surpassed 
the other cultivars (37.33). The lowest values 

(30.17 and 30.63) were recorded respectively by 
C1 and C3. However C4 (47.03) ranked in 
between. The highest value for shoots fresh 
weight was recorded through C2 and the lowest 
values was recorded through C3, C1 surpassed C4 
(38.66), C4 and C5 with insignificant differences. 
Shoots dry weight showed significant differences 
among different cultivars. The highest value for 
dry weight was recorded by C2 while the lowest 
values for dry weight were recorded through three 
C3, C5 and C1. In this respect C4 ranked in 
between. 

As for roots fresh weight it is evident that C2 
exceeded the others and recorded (6.23). 
Followed by insignificant differences with C1 (5.20) 
however the lowest value for recorded through C3. 
Root dry weight increased significantly through C2 
followed indecent order by C1, C4 and C5. The 
lowest root dry weight 0.430 registered with C3. 

Effect of kinetin 
The results obtained in (Table 2) show that 

the response of plants to kinetin increased in most 
cases by increasing kinetin concentration. The 
highest plant height was (27.26) compared with 
the control (23.46). However k2 and k3 showed 
slight increase with insignificant difference. 

As for leaf area increasing kinetin 
concentration up to 200 ppm the increment raised 
28.66% over the control plant. Branch number 
affected significantly by kinetin treatment 
compared with the control. Increasing from 0 up to 
150 ppm showed the highest branch number 
which recorded 79.12% increment over the control 
plants. Shoot fresh weight 200 ppm concentration 
recorded the highest significant value (53.13) 
compared with 40.26 for the control plants. Kinetin 
treatments showed a negative effect on shoot dry 
weight, where the least value 9.04 was recorded 
through the higher concentration of kinetin (200 
ppm). Kinetin treatment increased root fresh 
weight compared with the control plant with 
insignificant difference for concentrations. 
However the highest root dry weight was 0,880 
compared with 0,628 for control plants 
 
Effect of interaction 

The result obtained in (Table 3) show that 
cultivars greatly affected using different 
concentration of kinetin. The highest plant height 
was achieved through C1 interacted with 200 ppm 
concentration while C5 interacted with 200 ppm 
registered the highest leaf area.  
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Table 1.Different cultivars affects the growth parameters of Coleus blunei. (Mean of two seasons) 
 

Cultivars Plant 
height    
(cm) 

Leaf area 
(cm2) 

Branches 
No. 

Shoots, 
(FW) 

Shoots 
(DW) 

Roots         
(FW) 

Roots 
(DW) 

C1 31.66 30.17 12.08 38.66 5.41 5.20 o.686 

C2 35.33 54.95 16.58 108.33 29.66 6.23 1.417 

C3 18.00 30.63 5.50 18.16 2.01 2.91 0.430 

C4 21.33 47.03 8.58 33.41 12.91 4.24 0.638 

C5 19.91 77.33 13.33 34.41 3.51 3.76 0.605 

LSD= P≤ 0.05 2.45 7.19 2.12 11.39 1.12 1.18 0.197 
C1:Color Clouds spicy; C2:Beckwhites gem; C3: Solar red; C4:Colorblazealligtore tears; C5: finger paint, FW: Fresh 
weight, DW: Dry weight, No.: Number 

Table 2.Different kinetin treatments affects the growth parameters of Coleus blunei. (Mean of two 
seasons) 

 

Treatment Plant 
height    
(cm) 

Leaf area 
(cm2) 

Branches 
No. 

Shoots, 
(FW) 

Shoots 
(DW) 

Roots         
(FW) 

Roots 
(DW) 

K1 23.46 42.59 8.00 40.26 12.60 3.58 0.628 

K2 25.26 42.12 11.53 43.06 11.82 4.79 0.730 

K3 25.00 52.59 14.33 49.93 9.35 4.59 0.784 

K4 27.26 54.80 11.00 53.13 9.04 4.91 0.880 

LSD= P≤ 0.05 2.19 6.43 1.89 10.19 1.01 1.06 0.176 
K1: 0 ppm; K2: 100 ppm; K3: 150 ppm; K4: 200 ppm; FW: Fresh weight, DW: Dry weight, No.: Number 

 
Table 3.Interaction of different cultivars and kinetin treatments affects the growth parameters of 

Coleus blunei. (Mean of two seasons) 

Interaction Plant 
height    
(cm) 

Leaf 
area 
(cm2) 

Branches 
No. 

Shoots, 
(FW) 

Shoots 
(DW) 

Roots         
(FW) 

Roots 
(DW) 

C1 + K1 25.33 19.91 10.00 16.00 4.00 2.91 0.316 

C1 + K2 27.33 20.81 13.33 31.00 3.66 6.42 0.633 

C1 + K3 33.00 41.53 13.66 55.00 8.33 6.30 0.850 

C1 + K4 41.00 38.41 11.33 52.66 5.66 5.20 0.946 

C2 + K1 31.66 52.66 8.33 81.33 29.00 4.20 1.006 

C2 + K2 37.00 51.91 14.66 95.33 27.66 5.63 1.213 

C2 + K3 37.66 60.00 22.33 123.33 30.33 7.80 1.593 

C2 + K4 35.00 55.25 21.00 133.33 31.66 7.30 1.856 

C3 + K1 19.00 30.53 4.00 22.66 2.06 2.43 0.430 

C3 + K2 17.33 13.66 6.00 12.33 1.86 2.57 0.303 

C3 + K3 18.00 40.00 5.33 16.66 2.00 2.90 0.526 

C3 + K4 17.66 38.33 6.66 21.00 2.13 3.75 0.463 

C4 + K1 23.00 58.16 5.00 48.00 25.00 4.29 0.680 

C4 + K2 21.33 59.23 11.66 38.33 22.00 5.50 0.760 

C4 + K3 19.66 33.08 11.33 21.66 2.20 2.53 0.496 

C4 + K4 21.33 39.66 6.33 25.66 2.46 4.65 0.616 

C5 + K1 18.33 53.66 12.66 33.33 2.93 4.08 0.710 

C5 + K2 23.33 65.00 12.00 38.33 3.92 3.83 0.740 

C5 + K3 16.66 88.33 19.00 33.00 3.88 3.46 0.453 

C5 + K4 21.33 102.33 9.66 33.00 3.30 3.67 0.516 

LSD= P≤ 0.05 2.002 6.04 3.001 10.950 3.89 2.372 0.682 
C1:Color Clouds spicy; C2:Beckwhites gem; C3: Solar red; C4:Colorblazealligtore tears; C5: finger paint; K1: 0 ppm; 
K2: 100 ppm; K3: 150 ppm; K4: 200 ppm; FW: Fresh weight, DW: Dry weight, No.: Number 
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While, C2 interacted with 200 ppm recorded 
the highest branch number, shoot fresh weight, 
shoot dry weight as well as root fresh weight. C2 
surpassed the others cultivars when treated with 
150 ppm kinetin concentration and recorded the 
high plant height, leaf area and branches number, 
shoot fresh and dry weight and roots fresh and dry 
weight. 

 The table 3 also show that C2 interacted with 
150 ppm gave the high branches number and 
plant height. However no significant differences 
were registered through C3 interacted with 100 
ppm and/or 150 ppm in most cases. As for C4 did 
not respond to the kinetin treatment in most 
cases. C5 interacted significantly with kinetin 

treated, the high fresh weight of shoots was 
achieved by the interaction between C5 and 100 
ppm concentration, while the high leaf area 
achieved through the interaction between C5 and 
150 ppm 

Molecular Characterization Using RAPD 
Markers 

The amplified fragments of DNA which 
generated as well as the monomorphic bands, 
polymorphic bands, primer sequences, unique 
bands and the percentage of polymorphism in five 
Coleus cultivars are presented in Table (4) and 
figure (2). 

 

   
3. Solar red 2. Beckwhites  gem 1.  color clouds spicy   

   

  
5. finger paint 4 colorblaz ealligtore tears 

   
Figure 1 ; Morphological description of five Coleus cultivar 
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Table 4: Code and sequence of 5 RAPD primers used for identifying the five Coleus cultivars as 
well as number and types of the amplified DNA bands generated by these primers. 

 

 
 

A maximum of 35 DNA bands was scored in 
the RAPD profiles generated by primers OPA-07, 
OPA-10, OPB-01, OPB-02 and OPC-04. The size 
of the amplified bands ranged from about 235 bp. 
to 1360 bp. These bands were identified as 22 
polymorphic bands (62.8 %) and 13 monomorphic 
ones. Four unique bands were identified in the 
resulted RAPD-profile generated by primers OPA-
07, OPB-01 and OPB-02 (table 4 and fig.2). 

The primer OPA-07 generated 3 
monomorphic fragments with molecular sizes 260, 
470 and 870 bp. All cultivars have fragment 335 
bp. except cultivar C4, while it has one unique 
band was identified at about 360 bp. The fragment 
with molecular size 1325 bp. was scored with 
cultivars C1, C3 and C5, while the fragment with 
molecular size 800 bp. was generated with 
cultivars C1 and C3 only. The band with molecular 
size 680 bp. was scored with cultivars C3 and C4 
only, while the fragment with molecular size 630 
bp. was scored with cultivars C4and C5 only. 

The primer OPA-10 generated 5 
monomorphic fragments with molecular sizes 245, 
265, 500, 570 and 1170 bp. The fragment with 
molecular size 1360 bp., was exhibited in cultivars 
C1, C2 and C3, while the fragment with molecular 
size 830 bp., was appeared in cultivars Beckwhite 
and finger paint only. Cultivar Color Clouds spicy 
has not fragment at about 745 bp., but this 
fragment was scored with all cultivars. 

The primer OPB-01 generated 3 
monomorphic fragments with molecular sizes 580, 
760 and 1350 bp. The fragment with molecular 
size 1345 bp., was exhibited in cultivars C2 and 
C3, while the fragment with molecular size 825 
bp., was appeared in cultivars C3, C4 and finger 
paint. The fragment which was recognized at 
molecular size 720 bp. was present in all cultivars  
Except cultivar C4. The fragment with molecular 

size 460 bp., was exhibited in cultivars C1, C3 and 
C4, while the fragment with molecular size 360 
bp., was appeared in cultivars C1 and C5 only. 
One unique band was identified at about 940 bp. 
with cultivar C2. 

One monomorphic fragment with molecular 
size 360 bp. had generated with primer OPB-02. 
Two unique bands were identified at about 860 
and 280 bp. with cultivar C5. The fragment which 
was recognized at molecular size 750 bp. was 
present in all cultivars except cultivar finger paint, 
as well as the fragment which was recognized at 
molecular size 685 bp. was present in all cultivars 
except cultivar C3. 

One monomorphic fragment with molecular 
size 235 bp.had generated with primer OPC-04. 
The fragment with molecular size 765 bp., was 
exhibited in cultivars C2 and C5 only. as well as  
the fragment with molecular size 425 bp. was 
appeared in cultivars C2 and C4 only while the 
fragment at about molecular size 365 bp. was 
detected in cultivars C1, C2, and C5. 

The results of RAPD analysis were pooled 
together to generate the dendrogram (Fig. 3). The 
five Coleus cultivars were divided into two main 
groups. The first comprises the three cultivars 
Color Clouds spicy (C1), Solar red (C3) and 
Colorblaze alligtore tears (C4), and was 
subdivided into two subgroups; the first includes 
cultivars Color Clouds spicy (C1) and Solar red 
(C3).The second subgroup had cultivar Color 
blaze alligator tears (C4) only. The second group 
includes the cultivars Beckwhite (C2) and Solar 
red (C3). 

 
 
 
 
 

 

Primer 
Name 

Sequence 
5´→3´ 

Total 
Band 

Monomorphic 
Band 

Polymorphic 
band 

Unique 
Band 

Polymorphic 
% 

OP-A07 GAAACGGGG 9 3 6 1 66.66% 

OP-A10 GTGATCGCG 8 5 3 0 37.50% 

OP-B01 GTTTCGCTC 9 3 6 1 66.66% 

OP-B02 TGATCCCTG 5 1 4 2 80% 

OP-C04 CCGCATCTC 4 1 3 0 75% 

Total  35 13 22 4 62.85% 
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Figure (2): RAPD Profile of five cultivars of coleus generated  by 5 primers, M=DNA Marker, 1= 

color clouds spicy, 2= Beckwhites gem, 3= solar red, 4=colorblaze alligtore tears and 5= 
finger paint  

 

 
 

Figure (3):Dendrogram illustrating genetic distance between the five cultivars of Coleus based on 
RAPD data. 1= color clouds spicy, 2= Beckwhites gem, 3= solar red, 4=colorblaze alligtore 

tears and 5= finger paint 
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DISCUSSION 
The cultivation of different ornamental plants 

as a source of biologically active ingredients has 
received great attention in many countries to cope 
to the basic needs of food and pharmaceutical 
industries. Coleus (family; Lamiaceae) with its 
different cultivars, has received great interest 
because of its richness in bioactive 
phytochemicals. It is evident from our results that 
the studied cultivars varied significantly in most 
growth characters where C2 surpassed other 
cultivars in plant height, branch number, shoot 
fresh and dry weight. However, the same cultivars 
showed the highest root fresh and dry roots 
compared with the other studied cultivars. 

C5 was superior and exhibited the highest leaf 
area, branch number and root dry weight. On the 
other hand the least plant height, number of 
leaves, leaf area, shoot fresh and dry weight, as 
well as roots fresh and dry weight were registered 
by the C3. 

 From our results we could be says that, the 
superiority of C2 may be attributed to advantage in 
growth criteria, plant height, branch number, shoot 
fresh and dry weight and also the superiority of C2 
may be referring to its high ability to grow in 
Egypt; However the differences between cultivars 
might be due to genetic make-up and/or 
environmental variations. 

The effect of agro-ecological zone on cultivar 
performance is one of the most important issues. 
In this respect Noaman et al., 1990 concluded that 
the effect of productivity environmental interaction 
considered being one of the most important 
strategies to improve crop production. 

Cytokinins included adenine deri-valves such 
as kinetin, cytokinins are known to have 
pronounced effect on plant development Machtled 
et al., (2000)., reported that kinetin not only 
promoted stem thickness, number of leaves and 
fresh dry weight of shoots but also it  enhanced 
the uptake of Potassium element  and inhibited 
the uptake of Sodium  element. Ahmed (2002) in 
these respect mentioned that, cytokinin and auxin 
are the two major plant growth hormones that 
control vitality all aspects of growth and 
development of higher plant. Norimoto (2014) 
showed that, the higher concentration of cytokinin 
to auxins promote the shoot development and 
differentiated meristematic cells in the shoot 
apical meristem and in roots cytokinines control 
the rate of meristematic cell differentiation. 

 In our present study we proved that kinetin 
has stimulatory effect, plant height, leaf area, 

Branches number by increasing kinetin 
concentration. However, David et al., (2013) 
mentioned that kinetin is a plant hormone that 
plays a key role in plant morphology. The effective 
role and effects of different plant growth regulators 
have been widely reported in different plant 
cultivars (Govindaraju and Arulselvi, 2016).  

As for genetic measurements from our results 
we can conclude that, similar results were 
obtained by many authors, genetic variability 
studies using RAPD markers was carried out on 
six varieties of the ornamental Coleus (Coleus 
blumei) by Amira Osman (2013). Govarthanan et 
al., (2011) had studied genetic variability among 
three Coleus sps (Coleus amboinicus, Coleus 
aromaticus and Coleus forskohlii) by RAPD 
banding pattern analysis. They had obtained 
similar clear polymorphic amplification fragments 
that were and highly reproducible. Paul et al., 
(2015), used 35 primers screened gave 
reproducible results to study highlighted the clear 
genetic variation between the ornamental and 
medicinal cultivars of Coleus.  Tripathi et al., 
(2016) used 11 RAPD primers to assess the 
morphological and molecular genetic diversity in 
18 Coleus forskohlii cultivars by RAPD, ISSR, and 
AFLP marker systems, RAPD primers produced 
101 fragments, showed 61.39% polymorphism. 
  
CONCLUSION 

In this investigation C2 and C2 interacted with 
200 ppm exceeded the other cultivars on growth 
parameters, while C3 recorded the lowest values 
in the same parameters. Response coleus plants 
cultivars to kinetin increased in most cases by 
increasing kinetin concentrations up to 200 ppm. 
C4 did not response to kinetin spray in most 
cases. The combination of all polymorphic bands 
(unique or non-unique) was enough to 
discriminate each of the examined coleus cultivars 
by one or more unique bands or a group of 
combined class patterns. Also confirms the 
suitability of RAPD as a reliable, simple, easy to 
handle and elegant tool in molecular diagnosis of 
different accessions of an important medicinal 
plant. The RAPD marker technology is also an 
ideal approach for genetic conservation of coleus 
resources. 
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