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Abstract. Utilization of Solanum lycopersicum L. and its varieties contribute to plant biotechnology to study the effect of 

genes and flower transition events. This study aims to optimize media and light intensity for in vitro flowering of a cherry 

tomato variety. Induction of flowering was carried out using seven types of media combined with 3 light intensities, followed 

by feeding by adding liquid medium MS+PBZ 1 mg/L. A positive response is shown at the light intensity of 2,600 lux; there 

are 5 explants that have flower buds. The percentage of flower buds for each treatment combination was 50% from two 

replications. The first shoots occurred at 142 days after planting (DAP) on explants grown on media containing 0.5 mg/L 

BA, 0.75 mg/L PBZ, with feeding treatment. It can also be assumed that the emergence of flower buds occurred not because 

of the PGR induction treatment, but because at that time the explants had entered the generative phase, considering that the 

plantlets had been growing for a long time. Although the effects of BA and PBZ have not been confirmed, the use of 2,600 

lux light appears to be the best condition for cherry tomato in vitro flowering induction. 
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INTRODUCTION 

Solanum lycopersicum L. or tomato is one of 

the most widely used horticultural crops. Tomato 

itself is the result of domestication to obtain 

several varieties and sub varieties that exist today. 

To obtain superior seeds, plant breeding is 

generally carried out both conventionally 

(crosses) and modern (genetic engineering). One 

of the premium tomato varieties favored by the 

public is Solanum lycopersicum var. cerasiforme 

or cherry tomatoes. Cherry tomatoes themselves 

have many types, for example the Ruby variety 

which has red fruit and Golden Sweet which has 

yellow fruit. Tomato plants are one of the popular 

foodstuffs because they are known to have 

content that is beneficial to health, namely 

vitamin E, ascorbic acid, and lycopene which can 

act as antioxidants. Apart from being used as 

food, as an edible vaccine candidate, tomato 

plants are also used for scientific purposes 

(Concha et al., 2017; Gill and Kaur, 2019; Iswari 

& Susanti, 2016; Paduchuri et al., 2010; Raiola et 

al., 2014; Setiaji et al., 2020; Wu et al., 2011).  

Utilization of tomatoes for scientific purposes 

is done in vitro. The in vitro method or plant 

tissue culture is carried out because it is superior 

and makes it easier for researchers because of 

several advantages, namely explants can be 

grown at any time without being influenced by 

season and weather, it is saving the land, it is not 

susceptible to disease transmission, the 

environmental conditions and growth media can 

be optimized so that growth becomes more 

optimum. In addition, other factors that can 

interfere or are not known can be suppressed or 

eliminated so that unbiased and purposeful results 

are obtained, and observations will be easier 

(Baday, 2018). However, this is still limited to the 

vegetative phase because generally, 

acclimatization is carried out before the plants 

flower and bear fruit ex vitro. Therefore, an in 

vitro flowering method was developed. So that 

studies on tomato plants in vitro can be carried out 
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until flowers and fruit appear in the bottle. The 

development of in vitro flowering methods is also 

carried out because it can be used to preserve rare 

plants that are difficult to flower ex vitro, to study 

flower transition events, and others.  

The in vitro flowering method itself has been 

used in several studies, especially for ornamental 

plants (orchid, baby's breath), traditional 

medicinal plants (rungia, swertia), and also for 

tomatoes (Bhowmik and Rahman, 2017; Dielen et 

al., 2001; Kanchanapoom et al., 2011; Mamidala 

and Swamy Nanna, 2009; Savitri et al., 2018; 

Sharma et al., 2014; Sheeja and Mandal, 2003; 

Shekhawat et al., 2016). Not enough information 

can be obtained about in vitro flowering for 

tomato plants. Based on the existing literature, it 

is known that there are two factors that influence 

the success of flowering, namely genetic factors 

and environmental factors. Genetic factors affect 

the response of plants to the given stimuli, while 

environmental factors can be in the form of 

temperature, photoperiod, light intensity, and 

growth regulators (PGR). Based on research on in 

vitro flowering that has been done previously, the 

intensity of light used is quite diverse, namely in 

the range of 162.8–12,580 lux. For PGR, 6–

benzylaminopurine (BA) group cytokinin are 

used with varying concentrations (Dielen et al., 

2001; Mamidala and Swamy Nanna, 2009; Savitri 

et al., 2018; Sheeja and Mandal, 2003). In one 

study (Savitri et al., 2018) it was also stated that 

paclobutrazol (PBZ) could be used to induce 

flowering. However, the optimum concentration 

is still unknown. Flowering time occurs in the 

range of 2 to 6 months depending on the variety 

of tomatoes used.  

Until now, there is still no information about 

the in vitro flowering of cherry tomatoes. Even 

though it is possible that cherry tomatoes will also 

be used to explore knowledge in determining the 

physiological response of plants to stimuli. This 

information can be used by researchers and plant 

breeders (especially tomatoes) to carry out plant 

breeding or mutation and obtain superior seeds, 

for example to increase nutritional value, yield, 

and plant resistance to stress (Arie et al., 2006; 

Ranjan et al., 2012; The Tomato Genome 

Consortium, 2012; Shikata and Ezura, 2016; 

Quinet et al., 2019). Therefore, this study was 

conducted to determine the optimum light 

intensity and PGR to induce flowering of cherry 

tomato plants. 

METHODS 

One milligram per liter BA solution was used 

for germination with a pH of 5.8, while the media 

for multiplication used MS0 media. Flower 

induction media used MS0 media with BA and 

PBZ with a concentration of 0 mg/L (control); BA 

0.5 mg/L; BA 1 mg/L; BA 2 mg/L; BA 0.5 mg/L 

+ PBZ 0.75 mg/L; BA 1 mg/L + PBZ 0.75 mg/L; 

BA 2 mg/L + PBZ 0.75 mg/L. BA 1 mg/L 

solution was prepared by diluting a concentrated 

BA solution (100 mg/L) as much as 10 mL for 1 

L of water. The 10 mL BA solution was poured 

into a culture bottle that already contained tissue 

paper. MS media (Phytotech) was prepared by 

weighing 4.43 g for 1 L of media, added with 30 

g/L sugar, 7 g/L agar, and PGR according to the 

provisions (except for treatment control media; 

no PGR was used). Before adding agar, the pH 

was adjusted at 5.8. Then, the media was heated 

to boiling and poured into culture bottles of 30 

mL each. For the second flowering induction, 

liquid MS media with 1 mg/L PBZ was used, the 

pH was adjusted to 5.8. Next, the liquid medium 

was put into a 15 mL centrifugation tube with 10 

mL per tube. All media were sterilized by 

autoclave at 121°C, 1 atm, for 20 minutes. 

Cherry tomato seeds var. Golden Sweet was 

obtained from Known–You Seed Co., Ltd. 

Sterilization was initiated by washing the tomato 

seeds using sodium hypochlorite 1.8% (v/v) 

solution containing Tween 20 (one drop per 100 

mL) for 20 minutes then rinsed with sterile 

distilled water twice. Then, a second sterilization 

was carried out with sodium hypochlorite 2.6% 

(v/v) solution containing Tween 20 (one drop per 

100 mL) for 15 minutes and then rinsed with 

sterile distilled water three times. The sterile seed 

explants were then planted in the germination 

medium. Each bottle was planted with 10 

explants and grown for 8 days. Explants aged 8 

days from germination were cut aseptically to 

leave the cotyledons and hypocotyls, with a 

height of about ± 1–1.15 cm. Then planted on 

MS0 media to induce shoots. Each bottle was 

planted with a maximum of 4 nodes and grown 

for 16 days. 

After 16 days of shoot induction, shoots were 

subcultured to flowering induction medium, 

namely MS0 (control); BA 0.5 mg/L; BA 1 mg/L; 

BA 2 mg/L; BA 0.5 mg/L + PBZ 0.75 mg/L; BA 

1 mg/L + PBZ 0.75 mg/L; BA 2 mg/L + PBZ 0.75 
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mg/L (four replications for each treatment). Each 

treatment of hormonal variation and control was 

given light intensity treatment at 2,300 lux; 2,600 

lux; and 3,600 lux. After a sufficient number of 

shoots appeared, the nodes were subcultured 

again and planted on the same treatment medium. 

The complete combination treatment is as shown 

on Table 1.  

At the age of 120 days, the light treatment 

group with complete explants was selected and 

then divided into two groups. The first group was 

the group that was not given additional induction 

media and the second group was the group that 

was given additional induction media. The second 

flowering induction used liquid MS0 media 

containing 1 mg/L PBZ 10 mL The addition of 

media was carried out by a feeding technique 

where liquid media was added to solid media so 

that the media in the bottle became two layers, the 

bottom layer was the first stage of flowering 

induction  media according to the treatment code 

and the top layer was an additional liquid medium 

to induce further flowering. 

Data on plant height and number of leaves in 

each treatment were processed with K–

independent sample – Kruskal Wallis and 

Pairwise comparison using SPSS software 

(version 26.0; SPSS Inc.; Chicago, IL, USA). The 

provisions used are as follows: H0 means that 

there is no difference for each sample variation, 

while H1 means that there is a difference for each 

sample variation. Reject H0 if p < 0.005. 

RESULTS AND DISCUSSION 

Germination was carried out using liquid 

media in the form of 1 mg/L BA solution as in the 

study of Savitri et al. (2018). Germination 

occurred 8 days after planting (DAPs) with an 

average plant height of 1,4 cm as shown at Fig. 1. 

Then the explants were sub–cultured to shoot 

multiplication media (MS0) until they were high 

enough and produced a large number of leaves as 

shown in Fig. 2. Explants resulting from shoot 

multiplication aged 24 DAPs were then sub–

cultured on the nodes to the first phase of 

flowering induction media.  

BA is used to induce flowering because it is 

known to have a good role in regenerating tomato 

plants by inducing more shoots. In addition, when 

compared to other PGR cytokinin, BA is known 

to be more resistant to enzymatic degradation by 

Table 1 Combination treatment at flower induction first stage 

Group 
Treatment combination 

Light intensity (Lux) BA (mg/L) PBZ (mg/L) 

L1K 3,600 – – 

L1B05 3,600 0.5 – 

L1B1 3,600 1 – 

L1B2 3,600 2 – 

L1B05p 3,600 0.5 0.75 

L1B1p 3,600 1 0.75 

L1B2p 3,600 2 0.75 

L2K 2,300 – – 

L2B05 2,300 0.5 – 

L2B1 2,300 1 – 

L2B2 2,300 2 – 

L2B05p 2,300 0.5 0.75 

L2B1p 2,300 1 0.75 

L2B2p 2,300 2 0.75 

L3K 2,600 – – 

L3B05 2,600 0.5 – 

L3B1 2,600 1 – 

L3B2 2,600 2 – 

L3B05p 2,600 0.5 0.75 

L3B1p 2,600 1 0.75 

L3B2p 2,600 2 0.75 

Note: The code with the letters L1–L3 indicates the light intensity; codes B05, B1, and B2 indicate the concentration of 

BA; the code letter “p” indicates the presence of 0.75 mg/L PBZ in the media, while the code letter K indicates the 

control treatment (MS0 without PGR) in each light group. Each treatment used 4 replications. 
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plants, more stable in media, has more free form 

molecules so that it is easier to use directly by 

plants (Podwyszynska, 2003). However, the most 

available information is regeneration of cherry 

tomatoes from callus explants (Gerszberg et al., 

2016; Mamidala and Swamy Nanna, 2011; 

Otroshy et al., 2013). The concentration used is in 

the range of 0.5 mg/L to 4 mg/L where BA 3 and 

4 mg/L show negative effects because they are 

toxic (Farouk Omar, 2019). In addition, it is 

known that the concentration of BA that is too 

high can cause callus growth more dominant that 

can inhibit the growth of shoots and leaves. Until 

now, there is still no research or reference that 

states the optimum concentration of BA for the in 

vitro flowering of cherry tomatoes. Based on 

these references, this experiment was conducted 

using a BA concentration of 0.5 mg/L; 1 mg/L; 

and 2 mg/L.  

Besides BA, PBZ is also known to induce 

flowering in plants (Demmassabu et al., n.d.; 

Dewir et al., 2007). PBZ can block the formation 

of kaurenoic acid which is a precursor of the 

endogenous hormone gibberellin which inhibits 

flower bud differentiation (Desta and Amare, 

2021). The role of PBZ as a retardant is in contrast 

to BA where BA induces growth and PBZ inhibits 

growth. BA is expected to induce more shoots, 

while PBZ is expected to inhibit plant growth in 

the vegetative phase so that the plant transition 

period is expected to occur more quickly. In one 

study (Savitri et al., 2018), it was found that PBZ 

with a concentration of 1 mg/L was still too high 

to induce flowering because the plantlets height 

decreased by 62% compared to control, yet there 

was still no flower produced. Also, in other 

experiments related to Dendrobium (Te-chato et 

al., 2009), they used lower concentration of PBZ 

but successfully produced flowers and fruits. 

Therefore, in this experiment 0.75 mg/L PBZ was 

used and was given from the beginning of the 

induction. 

Based on Table 2, it is known that BA and 

PBZ affect the growth of plant height and number 

of leaves. The best plant height occurred in the 

control, namely MS0 media with a light intensity 

of 2,600 lux, while the best number of leaves was 

on MS + BA 2 mg/L + PBZ 0.75 mg/L with 2,300 

lux light. Likewise, the effect of PBZ which is 

also in accordance with the literature where the 

growth of plant height becomes shorter compared 

to media without PBZ but does not affect the 

      (A)                             (B) 

 

Figure 1. Growth of Golden Sweet cherry tomatoes at the germination stage: (A) 0 DAP; (B) 8 DAPs 

 

 

(A)                  (B) 

 

Figure 2. Growth of Golden Sweet cherry tomatoes at the shoot multiplication stage: (A) 9 DAPs; 

(B) 26 DAPs 
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number of leaves. The light intensity of 2,600 lux 

is also thought to affect the survival rate of the 

explants. The explant group grown in 3,600 lux 

light had the lowest percentage of survival rate, 

followed by 2,300 lux light, while in 2,600 lux 

light, no explants died. Allegations that light 

intensity affects the growth of Golden Sweet 

varieties can be caused by genetic factors. In 

addition, according to the statement of Cioć et al., 

(2019). The good light intensity for most plants is 

in the range of 30–40 mol.m−2.s−1 or equivalent 

to 2,220–2,960 lux. Other studies on tomato 

regeneration in vitro also generally use a light 

intensity of no more than 2,960 lux (Jamous and 

Abu–Qaoud, n.d.; Raza et al., 2020). Based on the 

results of survival rate data, it is suspected that 

2,600 lux light can be used to induce flowering of 

cherry tomatoes of the Golden Sweet variety. At 

this stage of the experiment, the 2,600 light group 

had the highest survival rate where all explants 

were still alive up to 120 DAPs. Therefore, the 

explant group was used for the next step. 

The liquid medium used was MS0 media 

containing 1 mg/L PBZ. MS0 media was used to 

support the nutrients needed by plants to grow 

during observations while 1 mg/L PBZ was used 

to induce further flowering because PBZ is 

known to suppress vegetative growth to trigger 

the plant transition to the generative phase. PBZ 

is also known to increase endogenous cytokinin 

in plants, because the previous media already 

contained BA. Therefore, the addition of this 

PGR was not carried out to prevent the 

accumulation of excess cytokinin which would 

have a negative impact on explants (Desta and 

Amare, 2021; Tesfahun, 2018). The addition of 

PBZ (by feeding technique) was used to observe 

the further effect on the tomato in vitro flowering. 

In addition, it is beneficial to maintain the plant 

growth so that the plant height can be reduced. 

Based on the observations, it is known that the 

feeding technique has an effect on plant height, 

occurrence of callus, and the production of flower 

buds. The plantlets given the feeding technique 

were relatively shorter than the control, had larger 

callus sizes, and could induce flowering in one of 

the plantlets. These results are in line with the 

references used regarding the effect of PBZ on 

plant growth and development (Desta and Amare, 

2021; Tesfahun, 2018). 

Table 2. Effect of BA, PBZ, and light intensity on the average plant height and the average number of 

leaves on the Golden Sweet variety 

Group code Height (cm) Number of leaves Survival Rate (%) 

L1K 5.71cd ± 5.17 4.3ab ± 3 75 

L1B05 2.73abc ± 1.66 3.8ab ± 1 100 

L1B1 2.52abc ± 0.23 8.5a ± 8.3 0 

L1B2 4.07abc ± 0.8 8.3abc ± 3 75 

L1B05p 1.51a ± 0.79 8.5a ± 8.5 75 

L1B1p 1.81ab ± 1.42 10.3bc ± 7.4 50 

L1B2p 0.98a ± 0.92 8.3abc ± 4.6 50 

L2K 7.70d ± 4.51 7.5abc ± 6 100 

L2B05 2.42abc ± 2.27 3.3a ± 2.1 100 

L2B1 2.72abc ± 2.01 10abc ± 7.4 100 

L2B2 3.79abc ± 1.87 16.5c ± 15.8 100 

L2B05p 1.47a ± 1.17 8abc ± 4.3 50 

L2B1p 2.04abc ± 1.01 14abc ± 2.2 100 

L2B2p 1.43a ± 0.75 25.5d ± 17.1 100 

L3K 8.01d ± 1.75 6.8abc ± 1.7 100 

L3B05 5.65bcd ± 4.12 4.8ab ± 3.9 100 

L3B1 3.76abc ± 3.21 10.8ab ± 10 100 

L3B2 2.19abc ± 1.66 10.8abc ± 1.5 100 

L3B05p 1.29a ± 0.5 7.8abc ± 5 100 

L3B1p 2.16abc ± 0.72 8.8abc ± 1.7 100 

L3B2p 1.07a ± 0.88 10.7abc ± 6.1 100 

Note: Data analysis used non-parametric statistical test Kruskal Wallis and Pairwise Comparison with p = 0.05. The 

same letter notation on the growth rate data and number of leaves indicated that there was no significant difference. 

Group L3K (MS0; 2,600 lux) had the best average plant growth, group L2B2p (MS + BA 2 mg/L + PBZ 0.75 mg/L; 

2,300 lux) had the best mean number of leaves, while the light group was 2,600 lux (group L3K–L3B2p) had the best 

survival rate of up to 120 DAPs. 
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The flower buds first appeared at the age of 4 

months 22 DAPs, which was longer than the ex 

vitro flowering period (between 2–3 months). 

This could be due to nutrients, PGR, and 

environmental conditions that are still not optimal 

for the Golden Sweet cherry tomatoes grown in 

vitro. Based on this information, it is also possible 

to suspect that the emergence of flower buds 

occurred not due to the induction of PGR or light 

intensity. Rather, at that time the explants had 

already transitioned to the generative phase, 

considering that the explants had been grown for 

quite a long time. Flower buds (Fig. 3) appear at 

different times in different treatments. However, 

the percentage of flowering was the same for all 

treatments, namely 50%, where flower buds 

appeared only on one explant in each treatment 

according to the information in Table 3 (there 

were 2 replications for each treatment 

combination).  

Based on the results of the study, it is known 

that BA and PBZ affected the plant height and 

number of leaves on cherry tomato plant explants 

of Golden Sweet variety. The combination of 

PGR, namely BA and PBZ (below 1 mg/L), 

followed by feeding treatment gave more 

flowering results even though buds appeared at 

different times. In addition, based on survival rate 

data and flowering data, the better light intensity 

is at 2,600 lux. This information is expected to 

help further research in optimizing PGR on media 

and light intensity for in vitro flowering cherry 

tomatoes. 

CONCLUSION 

In this experiment the effect of BA alone or in 

combination with 0.75 mg/L PBZ and also PBZ 

enriched in feeding treatment are still not known 

to induce in vitro flowering on cherry tomatoes. 

However, the light intensity at 2,600 lux is 

recommended for floral induction. 
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Table 3. Percentage of flowering (bud appearance) of the Golden Sweet variety at a light intensity 

of 2,600 lux 

PGR (mg/L) 
MS + PBZ 1 (mg/L) 

liquid 
Flowering (%) 

Flowering time 

(DAPs) 

Control (MS0) No 50 169 

BA 0.5 Yes 50 157 

BA 0.5 + PBZ 0.75 Yes 50 142 

BA 2 + PBZ 0.75 No 50 160 

BA 2 + PBZ 0.75 Yes 50 166 

Note: Each treatment was carried out with 2 replications. “No” means explants were not given feeding treatment, whereas 

“Yes” means explants were given feeding treatment. Percentage of flowering was calculated based on the number of 

flower clusters (raceme) that appeared divided by the number of replications for each treatment (2 replications). 

 

 

 

(A)                         (B)                            (C)                           (D)                           (E) 

 
Figure 3. Flower buds appearing on cherry tomato explants var. Golden Sweet grown at a light intensity of 2,600 lux on 

media: (A) MS + BA 0.5 mg/L + PBZ 0.75 mg/L + feeding treatment at 142 DAPs; (B) MS + BA 0.5 mg/L + 

feeding treatment at 157 DAPs; (C) MS + BA 2 mg/L + PBZ 0.75 mg/L without feeding treatment at 160 

DAPs; (D) MS + BA 2 mg/L + PBZ 0.75 mg/L + feeding treatment at 166 DAPs; (E) MS0 (Control, without 

feeding treatment) at 169 DAPs. 
 



406 

Siska Citra Dewi, et.al.   / Biosaintifika 14 (3) (2022): 400-407 

 

REFERENCES 

Arie, T., Takahashi, H., Kodama, M., Teraoka, T. 

(2007). Tomato as a model plant for plant– 

pathogen  interactions. Plant Biotechnology, 

24: 135–147. 

Baday, S.J.S. (2018). International Journal of 

Agriculture and Environmental Research Plant 

Tissue  Culture. www.ijaer.in 

Bhowmik, T.K., and Rahman, M. M. (2017). 

Research Paper In vitro Seed Germination and 

Flowering  of Dendrobium palpebrae LINDL. 

ORCHID. www.mutagens.co.in 

Cioć, M., Kalisz, A., Zupnik, M., Pawłowska, B. 

Zena. (2019). Different led light intensities and 

6- benzyladenine concentrations in relation to 

shoot development, leaf architecture, and 

 photosynthetic pigments of Gerbera 

jamesonii Bolus in vitro. Agronomy, 9(7). 

Concha, C., Canas, R., Macuer, J., Torres, M.J., 

Herrada, A.A., Jamett, F., and Ibanez, C. 

(2017).  Disease prevention: an opportunity 

to expand edible plant-based vaccines? 

Vaccines, 5(2): 14. 

Desta, B., and Amare, G. (2021). Paclobutrazol as a 

plant growth regulator. In Chemical and 

Biological  Technologies in Agriculture, Vol. 

8(1). 

Dewir, Y. H., Chakrabarty, D., Hahn, E.-J., Paek, 

K.-Y. (2007). Flowering of Euphorbia millii 

plantlets  in vitro as affected by 

paclobutrazol, light emitting diodes (LEDs) 

and sucrose. Acta Hortic,  764: 169–174. 

 Demmassabu, S., Kojoh, D., Yulie, D., Arsyad, P., 

Budidaya, J., Fakultas, P., Unsrat, P. (n.d.). The 

 concentration of paclobutrazol and 

impoverishment of the culture medium on in 

vitro  conservation of chrysanthemum. 

Dielen, V., Lecouvet, V., Dupont, S., Kinet, J.-M. 

(2001). In vitro control of floral transition in 

tomato  (Lycopersicon esculentum Mill.), 

the model for autonomously flowering plants, 

using the late  flowering uniflora mutant. 

Farouk Omar, G. (2019). Thidiazuron and explant 

type effects on high-frequency in vitro mass 

 propagation of cherry tomato. In 

Hortscience Journal of Suez Canal University, 

8(1). 

Gerszberg, A., Hnatuszko–Konka, K., Kowalczyk, 

T., and Kononowicz, A.K. (2016). Efficient in 

vitro  callus induction and plant 

regeneration protocol for different polish 

tomato cultivars. Notulae  Botanicae Horti 

Agrobotanici Cluj–Napoca, 44(2): 452–458. 

Gill, N. S., and Kaur, L. (2019). Economics of 

cherry tomato (Solanum lycopersicum var. 

cerasiforme)  cultivation. Journal of 

Pharmacognosy and Phytochemistry, 8(6): 

880–881. 

Iswari, R., & Susanti, R. (2016). Antioxidant 

Activity from Various Tomato Processing. 

Biosaintifika:  Journal of Biology & 

Biology Education, 8(1), 129-134. 

Jamous, F., and Abu–Qaoud, H. (n.d.). In vitro 

regeneration of tomato (Lycopersicon 

esculentum Mill).  Plant Cell Biotechnology 

and Molecular Biology, 16(4): 181–190. 

Kanchanapoom, K., Jingjit, S., Kanchanapoom, K. 

(2011). In vitro flowering of shoots regenerated 

from  cultured nodal explants of 

Gysophila paniculate L. Not Bot Hort Agrobot 

Cluj, 39(1): 84–87. 

Karaguzel, O. and Ortacesme, V. (2002). Influence 

of paclobutrazol on the growth and flowering 

of  Bougainvillea glabra ‘Sanderiana’. Ziraat 

Fakultesi Dergisi, Akdeniz Universitesi 15(1): 

79– 84. 

Mamidala, P., and Swamy Nanna, R. (2009). 

Efficient in vitro plant regeneration, flowering 

and fruiting  of dwarf Tomato cv. Plant 

Omics. Journal Southern Cross Journals, 2(3): 

98–102. 

Otroshy, M., Khalili, Z., Ebrahimi, M.A., Nekoui, 

M.K., Moradi, K. (2013). Effect of growth 

regulators  and explant on plant regeneration of 

Solanum lycopersicum L. var. cerasiforme. 

Russian  Agricultural Sciences, 39(3): 226–

235. 

Paduchuri, P., Gohokar, S., Thamke, B., Subhas, M. 

(2010). Transgenic tomatoes. Int J Adv 

Biotechnol  Res, 2: 69–72. 

Quinet M, Angosto T, Yuste-Lisbona F.J, 

Blanchard-Gros R, Bigot S, Martinez J-P, Lutt 

S. (2019).  Tomato fruit development and 

metabolism. Front. Plant Sci., 10: 1554. 

Raiola, A., Rigano, M.M., Calafiore, R., Frusciante, 

L., Barone, A. (2014). Enhanching the human 

 promoting effects of tomato fruit for 

bofortified food. Hindawi Publishing 

Corporation  Mediators of Information. 

Ranjan, A., Ichihashi, Y., Sinha, N.R. (2012). The 

tomato genome: implications for plant 

breeding,  genomics, and evolution. Genome 

biology, 13: 167. 

Raza, M. A., Nawaz, A., Ali, M., Zaynab, M., 

Muntha, S. T., Zaidi, S. H. R., Khan, A. R., 

Zheng, X.L.  (2020). In vitro 

regeneration and development for the 



407 

Siska Citra Dewi, et.al.   / Biosaintifika 14 (3) (2022): 400-407 

 

conservation and propagation of tomato 

 plant (Solanum lycopersicum) and currant 

tomato (Solanum pimpinellifolium) from two 

 different explants. Applied Ecology and 

Environmental Research, 18(1): 879–888. 

Savitri, W.D., Nurtyandi, F.W.N., Hardjo, P.H. 

(2018). Induction of flowering and fruiting in 

plantlets  of tomato (Lycopersicon 

esculentum Mill.). In Media Pharmaceutica 

Indonesiana, 2(2). 

Setiaji, A., Annisa, R. R., Rumiyati, R., & Semiarti, 

E. (2020). Induction and Growth Kinetics 

Callus of  Tomato (Solanum lycopersicum). 

Biosaintifika: Journal of Biology & Biology 

Education, 12  (1), 35-41. 

Sharma, V., Kamal, B., Srivastava, N., Dobriyal, 

A.K., Jadon, V.S. (2014). In vitro flower 

induction  from shoots regenerated from 

cultured axillary buds of endangered medicinal 

herb Swertia  chirayita H. Karst. 

Biotechnology Research International, 1–5. 

Sheeja, T. E., and Mandal, A.B. (2003). In vitro 

flowering and fruiting in tomato. In Asia 

Pacific Journal  of Molecular Biology and 

Biotechnology, 11(1). 

Shekhawat, M.S., and Manokari, M. (2016). 

Somatic embryogenesis and in vitro flowering 

in  Hybanthus enneaspermus (L.) F. Muell. - A 

rare multipotent herb. Asian Pacific Journal of 

 Reproduction, 5(3): 256–262. 

Shekhawat, M.S., Manokari, M., Ravindran, C.P. 

(2016). Micropropagation, 

micromorphological  studies, and in 

vitro flowering in Rungia pectinata L. 

Scientifica. 

Shikata, M., and Ezura, H. (2016). Micro-tom 

tomato as an alternative plant model system: 

mutant  collection and efficient 

transformation. Methods in Molecular 

Biology, 47–55. 

Te-chato, S., Nujeen, P., Muangsorn, S. (2009). 

Paclobutrazol enhance budbreak and flowering 

of  Friederick’s Dendrobium orchid in vitro. 

Journal of Agricultural Technology, 5(1): 157–

165. 

Tesfahun, W. (2018). A review on: Response of 

crops to paclobutrazol application. In Cogent 

Food and  Agriculture, 4(1). Informa 

Healthcare. 

The Tomato Genome Consortium. (2012). The 

tomato genome sequence provides insights into 

fleshy  fruit evolution. Nature, 485: 635–

641. 

Wu, Z., Sun, S., Wang, F., Guo, D. (2011). 

Establishment of regeneration and 

transformation system of  Lycopersicon 

esculentum Micro Tom. Br. Biotechnol J, 3: 

53– 60. 

Williams, D.R., Potts, B.M., Smethurst, P.J. (2003). 

Promotion of flowering in Eucalyptus nitens by 

 paclobutrazol was enhanced by 

nitrogenfertilizer. Canadian Journal of Forest 

Research, 13: 74– 81. 

 





ABOUT THE JOURNAL

Aims and Scope

Publication Ethics

Indexing & Abstracting

Editorial Team

Reviewer Team

Contact

FOR AUTHORS

Guidelines for Author

Manuscript Template

Mendeley Guidelines

Online Submission

Google Citation Analysis

Scopus Citation Analysis

COLLABORATE WITH

View My Stats 

Username

Password

Remember me

LoginLogin

Search

Search Scope
All

SearchSearch

, [SCOPUS ID: 6507055401] Soegijapranata Catholic University, Semarang, Indonesia
, [SCOPUS ID: 24341129500] Research Center For Biology-Cibinong Science Center, Indonesia

, [SCOPUS ID: 55312221800] Research Center for Biology-Indonesian Instititute of Sciences, Bogor, Indonesia

, (SCOPUS ID: 57094066700) Universitas Negeri Semarang, Indonesia



ABOUT THE JOURNAL

Aims and Scope

Publication Ethics

Indexing & Abstracting

Editorial Team

Reviewer Team

Contact

FOR AUTHORS

Guidelines for Author

Manuscript Template

Mendeley Guidelines

Online Submission

Google Citation Analysis

Scopus Citation Analysis

COLLABORATE WITH

View My Stats 

Username

Password

Remember me

LoginLogin

Search

Search Scope
All

SearchSearch

301-307

308-320

321-331

332-339

340-347

348-355

Articles in press are peer reviewed, accepted articles to be published in this publication. When the final article is assigned to volumes/issues of the publication,
the article in press version will be removed and the final version will appear in the associated published volumes/issues of the publication. The date an article
was first made available online will be carried over. Please be aware that, although articles in press do not have all bibliographic details available yet, they can
already be cited using the year of online publication and the DOI, as follows: author(s), article title, Publication (year), DOI.

Molecular Identfication of Bacillus pumilus BY 16S rRNA from Abattoir Wastewater

(4), Fahrul Zaman Huyop(5),
(1) Department of Biological Science, Faculty of Science, Gombe State University (GSU), PMB 127 Gombe, Nigeria
(2) Department of Biological Science, Faculty of Science, Gombe State University (GSU), PMB 127 Gombe, Nigeria
(3) National Biotechnology Development Agency (NABDA), Federal Ministry of Science and Technology, Nigeria.
(4) Department of Biological Sciences, Faculty of Science, Yobe State University (YSU), PMB 1044 Yobe, Nigeria
(5) Department of Bioscience, Faculty of Science, Universiti Teknologi Malaysia, 81310 UTM Job of Nehru, Malaysia

PDF

Floral Distribution and Diversity of Alien and Native Plants in Cebu Memorial Park, Cebu City, Philippines

, Angelique Connie R. Marfa(4), Jay P. Picardal(5),
(1) Biology Department, College of Arts and Sciences, Cebu Normal University, Osmeña Boulevard, Cebu City, 6000, Philippines
(2) Biology Department, College of Arts and Sciences, Cebu Normal University, Osmeña Boulevard, Cebu City, 6000, Philippines
(3) Biology Department, College of Arts and Sciences, Cebu Normal University, Osmeña Boulevard, Cebu City, 6000, Philippines
(4) Biology Department, College of Arts and Sciences, Cebu Normal University, Osmeña Boulevard, Cebu City, 6000, Philippines
(5) Research Institute for Tropical Biology and Pharmacological Biotechnology, Cebu Normal University, Osmeña Boulevard, Cebu

PDF

Antioxidant Activity of Microalgae Extract Cosmarium sp. Using 2.2-Azinobis-(3-Ethylbenzothiazoline)-6-Sulfonic

(1) Research Center for Applied Microbiology, National Research and Innovation Agency, Cibinong, Bogor, Indonesia
(2) Research Center for Applied Microbiology, National Research and Innovation Agency, Cibinong, Bogor, Indonesia

PDF

Pectoral Fin Morphometry of Nile Tilapia (Oreochromis niloticus) Cultivated in Different Aerator and Filter

(4),
(1) Departement of Biology, Diponegoro University Semarang, Jalan Prof. Jacob Rais, Kampus UNDIP Tembalang, Semarang 50275,

(2) Departement of Biology, Diponegoro University Semarang, Jalan Prof. Jacob Rais, Kampus UNDIP Tembalang, Semarang 50275,

(3) Departement of Biology, Diponegoro University Semarang, Jalan Prof. Jacob Rais, Kampus UNDIP Tembalang, Semarang 50275,

(4) Departement of Biology, Diponegoro University Semarang, Jalan Prof. Jacob Rais, Kampus UNDIP Tembalang, Semarang 50275,

PDF

Production of α-Amylase Inhibitors of Aspergillus RD2 from Dewandaru (Eugenia uniflora L.) as Diabetes Drug

(1) Departement Biology, Faculty of Mathematics and Natural Sciences, Diponegoro University, Semarang, Indonesia
(2) Departement Biology, Faculty of Mathematics and Natural Sciences, Diponegoro University, Semarang, Indonesia
(3) Departement Biology, Faculty of Mathematics and Natural Sciences, Diponegoro University, Semarang, Indonesia

PDF

The potential of Dendrophthoe pentandra (L.) Miq and Scurrula ferruginea stem from Syzygium aqueum as source of

(1) Faculty of Biology, Universitas Kristen Satya Wacana, Jl. Diponegoro No.52-60, Salatiga, Kec. Sidorejo, Kota Salatiga, Jawa

(2) Faculty of Biology, Universitas Kristen Satya Wacana, Jl. Diponegoro No.52-60, Salatiga, Kec. Sidorejo, Kota Salatiga, Jawa

PDF



Browse

» By Issue
» By Author
» By Title
» Other Journals

356-363

364-372

373-382

383-390

391-399

400-407

408-416

417-421

422-427

Analysis of the Bioactive Compounds N-Hexane Extract of Ramie Leaves and Flowers (Boehmeria nivea) and
Antibacterial Test Against Escherichia coli and Klebsiella pneumoniae

DOI 10.15294/biosaintifika.v14i3.38379 Abstract 64 times PDF 17 times
Asri Peni Wulandari(1), Nia Rossiana(2), Ayu Wandira(3),
(1) Departement of Biology, Padjadjaran University, Jl. Raya Bandung Sumedang Km. 21 Jatinangor, Sumedang, Indonesia; Center
for Bioprospection of Natural Fibers and Biological Resources, Faculty of Mathematics and Natural Sciences, Padjadjaran University,
Indonesia
(2) Departement of Biology, Padjadjaran University, Jl. Raya Bandung Sumedang Km. 21 Jatinangor, Sumedang, Indonesia
(3) Departement of Biology, Padjadjaran University, Jl. Raya Bandung Sumedang Km. 21 Jatinangor, Sumedang, Indonesia

PDF

Paclobutrazol Improves The Agronomic Performance and Micromorphological Profile of Five Local Black Rice ( Oryza
sativa L.) Varieties in Central Java Indonesia

DOI 10.15294/biosaintifika.v14i3.37380 Abstract 108 times PDF 14 times
Siti Samiyarsih(1), Garda Satrio Nuswantoro(2), Triani Hardiyati(3), Juwarno Juwarno(4), Wiwik Herawati(5), Nur Fitrianto(6),
(1) Faculty of Biology Jenderal Soedirman University
(2) Faculty of Biology, Universitas Jenderal Soedirman
(3) Faculty of Biology, Universitas Jenderal Soedirman
(4) Faculty of Biology, Universitas Jenderal Soedirman
(5) Faculty of Biology, Universitas Jenderal Soedirman
(6) Research Center for Food Technology and Processing, National Research and Innovation Agency (BRIN)

PDF

Diversity and Feeding Guild of Birds Along Gradient of Revegetated Area in Karst Ecosystem: a Case Study from
Rembang, Central Java

DOI 10.15294/biosaintifika.v14i3.36531 Abstract 52 times PDF 18 times
Dhimas Wildan Humami(1), Puput Anggie Widhiarti Sujono(2), Farid Kamal Muzaki(3), Ajiditya Putro Fadhlillah(4), Endar Drianto(5),
Yeni Indah Lestari(6),
(1) Department of Biology, Institut Teknologi Sepuluh Nopember. Jl. Raya ITS, Sukolilo, Surabaya 60111, East Java, Indonesia
(2) Department of Biology, Institut Teknologi Sepuluh Nopember. Jl. Raya ITS, Sukolilo, Surabaya 60111, East Java, Indonesia
(3) Department of Biology, Institut Teknologi Sepuluh Nopember. Jl. Raya ITS, Sukolilo, Surabaya 60111, East Java, Indonesia
(4) PT Semen Gresik Pabrik Rembang. Kajar, Blora, Central Java, Indonesia
(5) PT Semen Gresik Pabrik Rembang. Kajar, Blora, Central Java, Indonesia
(6) PT Semen Gresik Pabrik Rembang. Kajar, Blora, Central Java, Indonesia

PDF

Effect of Chlorpyrifos Insecticide On The Ossification of Wader Pari Fish Vertebrae (Rasbora Lateristriata Bleeker,
1854)

DOI 10.15294/biosaintifika.v14i3.30657 Abstract 67 times PDF 11 times
Dian Respati Ayu(1), Bambang - Retnoaji(2),
(1) Faculty of Biology, Universitas Gadjah Mada, Jl. Teknika Sel., Sendowo, Sinduadi, Kec. Mlati, Kabupaten Sleman, Daerah Istimewa
Yogyakarta 55281, Indonesia.
(2) Faculty of Biology, Universitas Gadjah Mada, Jl. Teknika Sel., Sendowo, Sinduadi, Kec. Mlati, Kabupaten Sleman, Daerah Istimewa
Yogyakarta 55281, Indonesia.

PDF

CO2 Sequestration Using Sodium Hydroxide and Its Utilization for Chlorella sorokiniana Biomass Production
DOI 10.15294/biosaintifika.v14i3.38182 Abstract 115 times PDF 14 times

Ragil Pandu Sadewo(1), Noor Hidhayati(2), Laksmi Ambarsari(3), Khairul Anam(4),
(1) Department of Biochemistry, Faculty of Sciences and Mathematics, IPB University, Bogor, Indonesia
(2) Research Center for Applied Microbiology, National Research and Innovation Agency (BRIN), Bogor, Indonesia
(3) Department of Biochemistry, Faculty of Sciences and Mathematics, IPB University, Bogor, Indonesia
(4) Research Center for Applied Microbiology, National Research and Innovation Agency (BRIN), Bogor, Indonesia

PDF

Effect of 6-Benzylaminopurine (BA) and Paclobutrazol (PBZ) with Light Intensity Variations for Cherry Tomatoes In
vitro Flowering

DOI 10.15294/biosaintifika.v14i3.39392 Abstract 121 times PDF 20 times
Siska Citra Dewi(1), Vincentius Riandaru Prasetyo(2), Johan Sukweenadhi(3), Fenny Irawati(4), Wina Dian Savitri(5),
(1) Master of Biotechnology Program, University of Surabaya, Surabaya 60293, Indonesia
(2) Department of Informatics Engineering, University of Surabaya, Surabaya 60293, Indonesia
(3) Department of Biology, University of Surabaya, Surabaya 60293, Indonesia
(4) Department of Biology, University of Surabaya, Surabaya 60293, Indonesia
(5) Department of Biology, University of Surabaya, Surabaya 60293, Indonesia

PDF

Application of Three Weed Pathogenic Fungi on Bok choy (Brassica rapa subsp. chinnensis)
DOI 10.15294/biosaintifika.v14i3.39451 Abstract 87 times PDF 14 times

Dwi Wahyu Febriyanto(1), Nurtiati - Nurtiati(2), Endang - Mugiastuti(3), Abdul Manan(4), Murti Wisnu Ragil Sastyawan(5), Loekas
Soesanto(6),
(1) Faculty of Agriculture, Jenderal Soedirman University, Jl. dr. Suparno, Purwokerto, Central Java, Indonesia
(2) Faculty of Agriculture, Jenderal Soedirman University, Jl. dr. Suparno, Purwokerto, Central Java, Indonesia
(3) Faculty of Agriculture, Jenderal Soedirman University, Jl. dr. Suparno, Purwokerto, Central Java, Indonesia
(4) Faculty of Agriculture, Jenderal Soedirman University, Jl. dr. Suparno, Purwokerto, Central Java, Indonesia
(5) Faculty of Technique, Diponegoro University, Jl. Prof. Soedarto, Semarang, Central Java, Indonesia
(6) Faculty of Agriculture, Jenderal Soedirman University, Jl. dr. Suparno, Purwokerto, Central Java, Indonesia

PDF

In Vitro Multiplication of Nepenthes mirabilis Lour (Druce) with Variations Concentration of Sucrose and BAP
DOI 10.15294/biosaintifika.v14i3.38588 Abstract 53 times PDF 14 times

Enni Suwarsi Rahayu(1), Nabila Cyntia Banowati(2),
(1) Department of Biology, FMIPA, Universitas Negeri Semarang, Kampus UNNES, Gedung D, Jl. Kampus Timur Jl. Sekaran Raya
No.6, Sekaran, Kec. Gn. Pati, Kota Semarang, Jawa Tengah 50229, Indonesia
(2) Department of Biology, FMIPA, Universitas Negeri Semarang, Kampus UNNES, Gedung D, Jl. Kampus Timur Jl. Sekaran Raya
No.6, Sekaran, Kec. Gn. Pati, Kota Semarang, Jawa Tengah 50229, Indonesia

PDF

Extract of cell culture Rejasa (Elaeocarpus grandiflorus) Decrease Blood Glucose Through Insulin Receptor Pathway
DOI 10.15294/biosaintifika.v14i3.40221 Abstract 67 times PDF 10 times

W H Nugrahaningsih(1) Noor Aini Habibah(2) Ika Fitria Ariyani(3)

PDF

adminperpust
Highlight

adminperpust
Highlight

adminperpust
Highlight



428-436

Identification of Active Compounds of Tantrum Leaves (Indigofera Tinctoria) Natural Textile Dyes Through

, Sigit Saptono(5),

(2) Physics Department, Mathematic and Natural Sciences Faculty, Universitas Negeri Semarang, Indonesia
(3) Chemistry Department, Mathematic and Natural Sciences Faculty, Universitas Negeri Semarang, Indonesia
(4) Chemistry Department, Mathematic and Natural Sciences Faculty, Universitas Negeri Semarang, Indonesia
(5) Biology Department, Mathematic and Natural Sciences Faculty, Universitas Negeri Semarang, Indonesia








