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Abstract: Gloxinia (Sinningia speciosa Hierm) belongs to the family 
Gesneriaceae and is a commercially important ornamental plant. Gloxinia 
produces single or double flowers that are available in a variety of colors. This 
plant can be traditionally propagated by leaf, stem, rhizome, seed, and crown 
cuttings from a mature plant after blooming.  The biological material was 
composed of five genotypes of Gloxinia (Sinningia speciosa): Kaiser Wilhelm; 
Kaiser Friedrich; Mont Blanc; Prince Albert; hybrid MA. The aim of this study 
was to investigate the influence of genotype and hormone balance on in vitro 
shoots growth of gloxinia, in order to reduce the duration of the regeneration 
cycle. The culture duration had the highest contribution (90.14 %) on the 
variability of this trait, while the hormonal balance has an effect of 6.46%, and 
the genotype contributes significantly only with 0.41%. The hybrid MA 
registered a shoots growth significantly superior to the other, achieving 
increases ranging from 9.9% towards Kaiser Wilhelm and 28.61% to Mont 
Blanc. Also, Kaiser Wilhelm variety showed a significantly higher shoot length 
compared to Kaiser Friedrich and Mont Blanc. The use of hormonal balance 
with benzylaminopurine 4 mg/L in combination with alpha-naphthylacetic acid 
0.1 mg/l has allowed a better development of shoots, statistically assured 
increases with values between 24 and 242% compared to other hormonal 
balance, respectively. 
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Gloxinia (Sinningia speciosa Hierm) belongs 

to the family Gesneriaceae and is a commercially 

important ornamental plant. Gloxinia produces single 

or double flowers that are available in a variety of 

colors. This plant can be traditionally propagated by 

leaf, stem, rhizome, seed, and crown cuttings from a 

mature plant after blooming [6]. However, it is difficult 

to obtain an abundance of healthy progeny, either by 

seed, due to self-sterility [3], or by tubers [10]. 

Plants show totipotency or the ability to 

produce a clone from cells in leaves, stems, roots, etc. 

Plant proliferation by this mechanism is termed plant 

regeneration [5; 11]. Whole plants can regenerate from 

excised plant parts by a number of pathways [2]. The 

Gloxinia plant developed through tissue culture 

remains true to type, inexpensive and disease free [1; 

7]. Although previous studies have developed 

regeneration systems of S. speciosa, there are several 

limitations, such as that the regeneration efficiency has 

yet to exceed 91.5%; the regeneration cycle takes over 

2 mo; and the procedures use different kinds of 

medium [10; 12; 3; 9]. 

The aim of this study was to investigate the influence 

of genotype and hormone balance on in vitro shoots 

growth of gloxinia, in order to reduce the duration of 

the regeneration cycle. 

 

Material and Method 
 

The biological material was composed of five 

genotypes of Gloxinia (Sinningia speciosa): Kaiser 

Wilhelm; Kaiser Friedrich; Mont Blanc; Prince Albert; 

hybrid MA. From the mother plants that were grown in 

vivo, mature leaf tissue was collected, thus obtaining 

explants of the same size. From each variety plant 

tissue was collected for 50 explants at each hormonal 

balance. 

The sterilized explants were placed into round  

Petri dishes containing Murashige and Skoog (MS: 

Murashige and Skoog 1962) basal medium 

supplemented with phytohormones in six hormonal 

balances, to favor the direct somatic embryogenesis: 

BA 2 mg/l; BA 4mg/l;  BA 2 mg/l +ANA 0.1 mg/l; 

BA4 mg/l +ANA 0.1 mg/l;  BA 2 mg/l +GA3 0,5  

mg/l; BA 4 mg/l +GA3 0,5  mg/l. The Petri dishes were 

placed under cool white fluorescent light with a 

photoperiod of 16-h light and 8-h dark at 24±1ºC for 

the induction of shoots. 

Data were collected at 2 weeks (when the first 

shoots have emerged), at 4 weeks (when the shoots 

were differentiated) and at 6 weeks (when the shoots 
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were mature, good for transplanted on rooting 

medium). 

In order to initiate the "in vitro" cultures, a three factors 

experiment was organized on the type 5 x 6 x 3, after a 

completely randomized design, having as factors: the 

genotype, the hormonal balance and the culture 

duration. To determine the significance of differences 

between the various studied factors the statistical 

analysis was done by ANOVA and t test [4]. 

 

Results and Discussions 
 

All three studied factors have shown a real 

and distinctly significant influence on the shoots 

growth, due to homogeneity of the environmental 

conditions at the experimental design. Of these, the 

culture duration had the highest contribution (90.14 %) 

on the variability of this trait, while the hormonal 

balance has an effect of 6.46%, and the genotype 

contributes significantly only with 0.41% (Table 1).

 

 

Table 1 

Analysis of variance for the effect of genotype, hormone balance and duration of in vitro culture  

on gloxinia shoots growth 

Source of variation SS DF MS F Test 

Total 270.24 899   

Genotype 1.58 4 0.39 11.33** 

Hormonal balance 30.77 5 6.15 176.37** 

Culture duration 171.70 2 85.85 2460.55** 

Genotype x Balance 5.47 20 0.27 7.85** 

Genotype x Duration 1.61 8 0.20 5.78** 

Balance x Duration 21.21 10 2.12 60.80** 

Genotype x Balance 

x Duration 
9.63 40 0.24 6.90** 

Erorr 28.26 810 0.03  

 

Also, it is noted that the combined effect of 

the three factors have had considerable influences, 

statistically assured on the shoots length. Thus, the 

interaction between hormonal balance and culture 

duration has the highest contribution of 2.23% on the 

variability of this trait, while the remaining single or 

double interactions had close contributions from 0.21 

to 0.25%.  

Amid the various hormonal balance and 

culture durations, the gloxinia genotypes achieved 

average values of shoot length ranging from 0.423 cm 

in Mont Blanc and 0.544 cm in case of MA hybrid, 

under the conditions of a variation amplitude of 0.121 

cm and a medium intergenotypic variability (8.98 %). 

Considering the average values of shoot 

length for the five genotypes at the level of whole 

experience, statistically assured differences between 

them are observed. Thus, the hybrid MA registered a 

shoots growth significantly superior to the other, 

achieving increases ranging from 9.9% towards Kaiser 

Wilhelm and 28.61% to Mont Blanc. Also, Kaiser 

Wilhelm variety showed a significantly higher shoot 

length compared to Kaiser Friedrich and Mont Blanc 

(Table 2).

  

 

Table 2 

The effect of genotype on gloxinia shoots length 

Genotypes Shoots length 
Relative  

values  (%) 

Difference/ 

Significance 

Kaiser Friedrich - Kaiser Wilhelm  0.446 0.495 90.10 -0.049
0 

Mont Blanc - Kaiser Wilhelm 0.423 0.495 85.45 -0.072
000 

Prince Albert - Kaiser Wilhelm 0.465 0.495 93.94 -0.030 

Hibrid MA - Kaiser Wilhelm 0.544 0.495 109.90 0.049* 

Mont Blanc - Kaiser Friedrich 0.423 0.446 94.84 -0.023 

Prince Albert - Kaiser Friedrich 0.465 0.446 104.26 0.019 

Hibrid MA - Kaiser Friedrich 0.544 0.446 121.97 0.098*** 

Prince Albert - Mont Blanc 0.465 0.423 109.93 0.042* 

Hibrid MA - Mont Blanc 0.544 0.423 128.61 0.121*** 

Hibrid MA – Prince Albert 0.544 0.465 116.99 0.079*** 

LSD5%=0.039 cm         LSD1%=0.051 cm          LSD0.1%=0.065 cm 
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Regarding the effect of culture medium on the 

shoots length (Table 3), it is observed a variation 

amplitude of 0.523 cm, range between 0,216 for 

medium with BA2 to 0.739 cm for medium with 

BA4+ANA0.1. Thus, the use of hormonal balance with 

benzylaminopurine 4 mg/L in combination with alpha-

naphthylacetic acid 0.1 mg/l has allowed a better 

development of shoots, statistically assured increases 

with values between 24 and 242% compared to other 

hormonal balance, respectively. 

Also, throughout the experience it is found that the 

increase of benzylaminopurine concentration from 2 

to 4 mg/l, as in case of unilaterally application as 

well as in combination with other hormones, caused 

a significant increase of shoots length with 22-

176%, more intense in case of single application. 

The alpha-naphthylacetic acid showed a 

significantly superior effect on shoots growth 

compared with gibberellic acid.

 

 

Table 3 

The effect of hormone balance on gloxinia shoots length 

Hormonal balance Shoots length 
Relative  

values  (%) 

Difference/ 

Significance 

BA4 – BA2 0.596 0.216 275.93 0.380*** 

BA2+ANA0.1 – BA2 0.608 0.216 281.48 0.392*** 

BA4+NAA0.1 – BA2 0.739 0.216 342.13 0.523*** 

BA2+GA3 0.5 – BA2 0.310 0.216 143.52 0.094*** 

BA4+ GA3 0.5 – BA2 0.379 0.216 175.46 0.163*** 

BA2+ANA0.1 – BA4 0.608 0.596 102.01 0.012 

BA4+ANA0.1 – BA4 0.739 0.596 123.99 0.143*** 

BA2+GA3 0.5 – BA4 0.310 0.596 52.01 -0.286
000 

BA4+ GA3 0.5 – BA4 0.379 0.596 63.59 -0.217
000 

BA4+ANA0.1 – BA2+ANA0.1 0.739 0.608 121.55 0.131*** 

BA2+GA3 0.5 – BA2+ANA0.1 0.310 0.608 50.99 -0.298
000 

BA4+ GA3 0.5 – BA2+ANA0.1 0.379 0.608 62.34 -0.229
000 

BA2+GA3 0.5 – BA4+ANA0.1 0.310 0.739 41.95 -0.429
000 

BA4+ GA3 0.5 – BA4+ANA0.1 0.379 0.739 51.29 -0.360
000 

BA4+ GA3 0.5 – BA2+ GA3 0.5 0.379 0.310 122.26 0.069** 

LSD5%=0.042 cm       LSD1%=0.056 cm      LSD0.1%=0.071 cm 

 

Regarding the length of shoots obtained on 

different hormonal balances to the same genotype 

(Table 4), it is observed that the biggest differences 

were recorded at MA hybrid, respectively an amplitude 

of 0.590 cm ranging from 0.332 cm on the medium 

with BA2+GA3 0.5 to 0.922 cm for medium with 

BA4+ANA0.1. In the case of this genotype, the 

composition of the culture medium had the highest 

impact on the development of shoots, generating high 

and statistically assured differences. The medium with 

BA4+ANA0.1  being the most favorable, significantly 

higher than other, followed by medium with 

BA2+ANA0.1 and BA4. The mediums based on 

benzylaminopurine 2 mg/l and gibberellic acid have 

had significantly equal effects on the shoots growth for 

that hybrid. 

At Mont Blanc variety, the hormonal balance 

showed the lowest effect on shoots length, due to a 

variability associated with smaller differences between 

the values recorded on the six culture mediums. Thus 

for this variety the shoots growth on mediums with 

BA4 and benzylaminopurine in combination with 

alpha-naphthylacetic acid was similar and significantly 

higher than the mediums with gibberellic acid, or that 

base of BA2 who showed a  significantly lower 

efficiency than the other.

 

Table 4 
The effect of genotype and hormonal balance on gloxinia shoots length 

No. Genotype Hormone balance 

 
 BA2 BA4 

BA2+ 

ANA0.1 

BA4+ 

ANA0.1 

BA2+ 

GA3 0.5 

BA4+ 

GA3 0.5 

1 Kaiser Wilhelm zu0.353a y0.540b y0.573a x0.845a u0.270a z0.390a 

2 Kaiser Friedrich u0.038b x0.696a y0.579a x0.674b z0.307a z0.384a 

3 Mont Blanc u0.014b x0.666a x0.597a x0.609b y0.313a y0.336a 

4 Prince Albert z0.316a y0.514b x0.624a x0.643b z0.329a z0.363a 

5 Hibrid MA u0.358a z0.563b y0.665a x0.922a u0.332a u0.421a 

LSD5%=0.095 cm         LSD1%=0.124 cm          LSD0.1%=0.159 cm 
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The shoots of the variety Prince Albert have 

benefited from the most favorable growing conditions 

on mediums with benzylaminopurine in association 

with alpha-naphthylacetic acid registering significant 

increases, while the medium with benzylaminopurine 

at a dose of 4 mg/l had a significant superior effect to 

the other three hormonal balances, statistically 

undifferentiated. In the case of Kaiser Friedrich 

variety, the mediums based on 4 mg/l 

benzylaminopurine have shown similar effects and 

statistically higher on shoots development compared to 

other culture conditions. Also, the use of association 

between 2 mg/l benzylaminopurine and alpha-

naphthylacetic acid caused a significantly more intense 

shoots growth towards the mediums with or 2 mg/l 

benzylaminopurine and gibberellic acid. 

 

 

 
 

 
Fig. 1.  Shoots length of  gloxinia genotypes  for different hormonal balance 

 

At Kaiser Wilhelm variety the use of balance 

based on BA4 + ANA0.1 had an increased efficiency 

on the shoots length, significantly superior to other 

culture mediums. Also, on mediums with BA4 and 

BA2+ANA0.1, the shoots length was higher than on 

mediums with BA2 and gibberellic acid, among which 

there were no significant differences. 

 
Conclusions 

 
1. All three studied factors have shown a real 

and distinctly significant influence on the shoots 

growth, due to homogeneity of the environmental 

conditions at the experimental design. Of these, the 

culture duration had the highest contribution (90.14 %) 

on the variability of this trait, while the hormonal 

balance has an effect of 6.46%, and the genotype 

contributes significantly only with 0.41%; 

2. The hybrid MA registered a shoots growth 

significantly superior to the other, achieving increases 

ranging from 9.9% towards Kaiser Wilhelm and 

28.61% to Mont Blanc. Also, Kaiser Wilhelm variety 

showed a significantly higher shoot length compared to 

Kaiser Friedrich and Mont Blanc; 

3. The use of hormonal balance with 

benzylaminopurine 4 mg/L in combination with alpha-

naphthylacetic acid 0.1 mg/l has allowed a better 

development of shoots, statistically assured increases 

with values between 24 and 242% compared to other 

hormonal balance, respectively. 

4. Also throughout the experience it is found that the 

increase of benzylaminopurine concentration from 2 to 

4 mg/l, as in case of unilaterally application as well as 

in combination with other hormones, caused a 

significant increase of shoots length with 22-176%, 

more intense in case of single application. 
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