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Abstract         The effect of some hormonal balances on proliferative potential 
in Dianthus carryophillus was analysed on “in vitro culture”. For explants 
cultivation was used the Murashige-Skoog culture medium. 
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The proliferative potential in Dianthus 

caryophillus was significantly influenced by 

phytohormones, their concentrations as well as of their 

combined effect, based on high uniformity of explants 

quality. 

 
Biological Material and Method 

 
The study was made on a bifactorial 

experiment, type 5×5. The first factor was represented 

by different phytohormones combinations:ANA/BA; 

ANA/KIN; 2.4D/BA; 2.4D/KIN; ANA/GA3; and the 

secondary factor was represented by different 

phytohormones concentrations: 0.5/0.5; 1.5/0.5; 

2.0/1.0; 2.5/1.0; 2.5/2.5.  

The bifactorial experiment was organized on 3 

repetitions, with 20 explants/repetition. For explants 

cultivation was used the Murashige-Skoog culture 

medium [1,3,4,5]. 

After six weeks from inoculation the 

proliferative potential was established, as average 

number of shoots/ plantlet.  

The experimental data was than analysed using the 

variance analysis and t test [2]. 

 

Results and Discussions 

 
The proliferative potential in Dianthus 

caryophillus explants was significant influenced by the 

unilateral effect of phytohormones as well as the 

unilateral effect of their concentrations but the effect of 

phytohormones and concentrations interaction was low 

and not statistically insured. In table 1, it is noticeable 

that phytohormones had a significantly higher effect 

then the concentrations on number of shoots/ plantlet.

 

 

 
Table1 

Variance analysis for the effect of phytohormones combinations on proliferative  

potential of Dianthus caryophillus using MS medium 
Variability source SS DF MS

2
 F  Test 

Total 59,89 74    

Repetitions 2,92 2 1,46 F = 4,47* 

Phytohormones combinations 29,52 4 7,38 F = 22,59** 

Concentrations 6,80 4 1,70 F = 5,20* 

Phytohormones x Concentrations 4,89 16 0,31 F = 0,94 

Error 15,68 48 0,33  

 
Concerning the unilateral effect of different 

phytohormones combinations, the average number of 

shoots/ plantlet varied from 2.47 when adding 

ANA/BA to the MS medium to 4.12 when adding 

2.4D/KIN combination on the MS medium, with a 1.65 

amplitude of variation.  

The 2.4D/KIN hormones combination 

determined a significant growth of average number of 

shoots/plantlet in comparison to all the other 
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phytohormones combinations excepting 2.4D/BA 

hormones combination. 
Also, when using ANA as main 

phytohormone, replacing KIN with GA3 

determined a highly significant decrease of 

proliferative potential, while replacing BA with 

GA3 did not influence significantly on number of 

shoots/ plantlet. 
In comparison to plain MS medium, without 

any phytohormones, all five phytohormones 

combinations determined highly significant increases 

of proliferative potential, from 0.97 shoots/ plantlet in 

ANA/BA combination to 2.62  shoots/ plantlet in 

2.4D/KIN combination. 

 

 
Table 2 

Comparison of different phytohormones combinations according proliferative potential  

of Dianthus caryophillus using MS medium 

Phytohormones 

combinations 

Proliferative 

potential 

Relative 

values (%) 

Difference/ 

Significance 

ANA/KIN – ANA/BA 3,60 2,47 145,75 1,13*** 

2,4 D/BA – ANA/BA 3,83 2,47 155,06 1,36*** 

2,4 D/KIN – ANA/BA 4,12 2,47 166,80 1,65*** 

ANA/GA3 – ANA/BA 2,79 2,47 112,96 0,32 

2,4 D/BA – ANA/KIN 3,83 3,60 106,39 0,23 

2,4 D/KIN – ANA/KIN 4,12 3,60 114,44 0,52* 

ANA/GA3 – ANA/KIN 2,79 3,60 77,50 -0,81
000 

2,4 D/KIN – 2,4 D/BA 4,12 3,83 107,57 0,29 

ANA/GA3 – 2,4 D/BA 2,79 3,83 72,85 -1,04
000 

ANA/GA3 – 2,4 D/KIN 4,12 2,79 147,67 1,33*** 

ANA/BA - MS 2,47 1,50 164,67 0,97*** 

ANA/KIN – MS 3,60 1,50 240,00 2,10*** 

2,4 D/BA – MS 3,83 1,50 255,33 2,33*** 

2,4 D/KIN – MS 4,12 1,50 274,67 2,62*** 

ANA/GA3 – MS 2,79 1,50 186,00 1,29*** 

     LSD5%=0,42    LSD1%=0,56     LSD0,1%=0,73 

 
Table 3 

Effect of phytohormones combinations and concentrations on proliferative potential 

 of Dianthus caryophillus using MS medium 

No Phytohormones  Concentration (mg/l) 

 combinations 0,5/0,5 1,5/0,5 2,0/1,0 2,5/1,0 2,5/2,5 

1 ANA/BA  2,23c 2,23c 2,53c 2,83b 2,50c 

2 ANA/KIN  3,17ab 3,90a 3,53ab 3,50ab 3,90b 

3 2,4 D/BA  2,80ab 3,37ab 3,83ab 4,20a 4,93a 

4 2,4 D/KIN  3,73a 3,97a 3,97a 4,40a 4,53ab 

5 ANA/GA3  2,43bc 2,73bc 2,97bc 2,93b 2,93c 

     LSD5%=0,94    LSD1%=1,25     LSD0,1%=1,63 

 
Considering the combined effect of 

phytohormones combinations and their concentrations, 

it is noticeable that the average number of 

shoots/plantlet varies between 2.23 on ANA/BA-

0.5/0.5 combination to 4.93 on 2.4D/BA-2.5/2.5 

combination with a 2.60 amplitude of variation. The 

different combinations of hormone concentrations had 

no significant effect on proliferative potential in 

Dianthus carryophillus. Only in the case of 2.4D/BA 

combination, increasing the concentrations to 2.5mg/l 

determined a significant increase on the number of 

shoots/ plantlet. 

When adding 0.5mg/l of each phytohormone 

to the culture medium, it is noticeable that in 2.4D/KIN 

combination the number of shoots/plantlet is 

significantly higher in comparison to ANA/GA3 and 

ANA/BA combinations. 

When adding 2.0mg/l phytohormones to the 

culture medium, in 1.5/0.5 ratio, it is noticeable that the 

number of shoots/plantlet is significantly higher in 

2.4D/KIN and ANA/KIN combinations, which 

registered significant differences in comparison to 

ANA/GA3 and ANA/BA combinations. 



 

 152 

When adding 3-5 mg/l phytohormones to the 

culture medium, 2.4D combinations determined the 

highest proliferative potentials, significantly higher 

than ANA combinations. 
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Fig.1. Graphic of the proliferative potential for the studied concentrations 

and phytohormones combinations in Dianthus caryophillus 

 

 

Conclusions 

 
1. Different combinations of phytohormones 

had significantly higher effect then the different 

concentrations on proliferative potential in Dianthus 

caryophillus, while the effect of both combinations and 

concentrations was low and not statistically insured. 

2. The highest values of average number of 

shoots/plantlet were obtained in the case of using 2.4D 

in combination with KIN and BA. 

3. When using ANA, substituting KIN with 

GA3 determined significant decrease of proliferative 

potential, while substituting BA with GA3 did not 

influence significantly the average number of 

shoots/plantlet. 

4. Generally, phytohormone concentrations 

did not influence significantly the proliferative 

potential in Dianthus caryophillus, excepting the 

2.4D/BA combination when increasing the 

concentrations of both components to 2.5mg/l 

determined a significant increase in average number of 

shoots/plantlet. 
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