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Abstract: The euphorbia flower (euphorbia geroldii), widely used by the public as an ornamental plant because of its 

visual beauty, has an aesthetic function and health benefits that still need to be researched. The euphorbia genus has 

antimicrobial, antioxidant, and antidiabetic activity, which comes from its abundant terpenoid compounds, flavonoids, and 

other phytochemical compounds. Due to these high benefits, optimization of cultivation is carried out by adding 

phytohormones, better known as Growth Regulatory Regulator (PGR), further to increase the quality and quantity of 

euphorbia flowers so that the economic value will also increase in the realm of the agricultural industry. This research aims 

to analyze the effect of the natural PGR concentration of red onions (Allium cepa L.) on the growth of euphorbia flowers, 

including the parameters of the number of flowers on one tree, the time the buds appear, and the duration of flower 

survival. The research method used was quantitative experimental using a one-factor Randomized Block Design (RBD), 

namely testing the effect of several variations in PGR concentration (0%, 1%, 3%, 5%, 7%, and 10%) and statistically 

analyzed using SPSS. The results of the research show that all variations in PGR concentration have a positive effect on all 

parameters, where the PGR concentration of 10% indicates the highest increase, including the average number of flowers 

on one tree, which is 13 flowers, the average time for buds to appear is 2.5 times in one week. The average duration of 

flower survival is 139.5 hours. It can be concluded that the natural PGR of red onions has a positive effect on all 

parameters, with the highest results shown at a concentration variation of 10%. 
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Introduction 
 

In general, euphorbia is widely used as an 

ornamental plant, indoors and outdoors, because the 

euphorbia flower (Euphorbia geroldii) is a succulent plant 

popular with the public because of its visual beauty. 

Euphorbia species also have unique flower structures: the 

special organ cyathium, where pollen develops, and the 

ovary for fertilization [1]. In fact, not only does it have a 

primary aesthetic function, euphorbia flowers are also rich 

in health benefits. One hundred fifty-one species from 44 

Euphorbiaceae families have potential as traditional 

medicines [2]. All parts of the euphorbia plant were found 

to have antimicrobial, antioxidant, antitumor, molluscicidal, 

and antinociceptive activities, as well as an abundance of 

terpenoids, tannins, and flavonoids contained in the crude 

extract of the plant  [3]. In Africa, euphorbia species treat 

skin diseases, migraines, gonorrhea, fungal disorders, 

inflammation, and sexual transmission. Based on these high 

benefits, more optimal cultivation is needed to increase the 

quality and quantity of euphorbia flowers so that the 

economic value will also increase in agricultural 

cultivation. Likewise, it is hoped that its usefulness will be 

more widespread, as the public knows that euphorbia 

flowers are used not only as ornamental plants but also for 

health. 

One of the steps to optimize the cultivation of 

euphorbia flowers is by adding a Plant Growth Regulator 

(PGR), which has the primary function of stimulating and 

accelerating the growth rate and maximizing the flowering 

phase, which is generally still rarely done, even though 

flowers are the reproductive organs of plants which play a 

significant role in attracting pollinating insects. [5].  PGR 

can be obtained naturally or synthetically. However, natural 

PGR is currently preferred because it is affordable and 

environmentally friendly. Several natural PGRs are bamboo 

shoots, coconut water, banana tubers, green bean sprouts, 

and onion species, including shallots, garlic, and onions. 

Previous research regarding the effectiveness of onion 

extract as a natural PGR includes that on green mustard 

plants, shallot extract with a concentration of 50% worked 

optimally in increasing the average plant height by 20.33 

cm [8]. Another study explains that onions can initiate 

flowering through stimulation by the phytohormone 

gibberellin, where the larger the size of the seed bulb used, 

it is proven to have a higher concentration of natural 

gibberellin content, resulting in higher flowering and fruit 

and seed yields [9].  

Another onion species that also has the potential to 

be a natural PGR is the red onion, where previous research 

has rarely used this type of onion for plant growth. Apart 

from being in the same species as onions and therefore 

containing similar compounds, red onions themselves are 

rich in bioactive compounds such as alkaloids and 

terpenoids [10]  with various derivative compounds, 

including the phytohormone auxin [11] and the gibberellin 

hormone which plays a vital role in the flowering period by 

stimulating the rate of bud emergence before the flowers 
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finally open, as well as speeding up flowering time [12]. In 

addition, plant growth parameters that have been carried out 

in previous studies rarely focus on the flowering phase but 

instead on other plant parts, such as parameters related to 

roots, stems, and leaves. The phytohormone content in red 

onions plays an essential role in regulating every aspect of 

growth and development, including the induction of 

flowering [13]. Thus, using red onions as a natural PGR can 

be a breakthrough for the world of research and 

development in the agricultural industry related to using 

environmentally friendly PGR and affordable prices. 

This research aims to determine the effect of each 

variation in concentration of red onion extract on the 

growth of euphorbia flowers, including the number of 

flowers on one tree, the time the buds appear, and the 

duration of flower survival. 

 

Research Methods 
 

This research was carried out from May 2023 to 

September 2023 in Burneh District, Bangkalan Regency, 

Madura, using a quantitative approach with a Randomized 

Block Design (RBD) method with one factor, namely the 

concentration of natural PGR, which consists of 6 levels, 

and each treatment consists of 4 replications. The materials 

used in this study include red onions, euphorbia flower 

seeds, planting media in the form of a mixture of rice husks 

and soil, and water. The tools needed are an oven, rotary 

evaporator, blender, and polybag.  

The Indian red onion simplicia will first be extracted 

by maceration using ethanol solvent (96%) for 3 x 24 hours, 

then filtered to obtain filtrate and residue. The crude extract 

(filtrate) is evaporated to remove the solvent. Several 

quality parameters, including water content, viscosity, and 

pH tests, determine the quality of the extract. The variations 

in PGR concentration used in this research were 0% 

(control), 1%, 3%, 5%, 7%, and 10%, which were applied 

to euphorbia flower plants every week, complete with 

watering, which is done for each a day.  

Observations of growth parameters started when the 

plants had sturdy stems and true leaves (2 months), 

including the number of flowers in one tree, which was 

calculated by adding up the total flowers of each plant that 

had produced buds until they bloomed. The time parameters 

for bud emergence were calculated from when they were 

formed. Buds in HST units and the duration parameter of 

flower survival from when the flower blooms to wilting are 

measured by calculating the total time from blooming to 

fall in days after blooming (HSM) [15]. The observation 

data was then analyzed statistically using the One Way 

ANOVA test and Duncan's advanced test in the SPSS 

application to see the effect of variations in PGR 

concentration on the parameters that had been determined. 

 

Results and Discussion 
 

Number of Flowers on One Tree 

 

The effect of giving natural PGR on red onions on 

the number of flowers in one euphorbia tree during 12 

weeks of observation can be seen in Table 1. 

 

Table 1. The average number of flowers on a Euphorbia tree from 8th to 12th weeks 

Concentration 
The average number of flowers on a Euphorbia tree 

8 MST 9 MST 10 MST 11 MST 12 MST 

0% 0.50±1.0a  1.75±1.70a 3.25±3.59a 3.25±1.63a 6.75±2.5a  

1% 1.25±1.25a 2.75±0.95  5.50±2.51  6.50±7.59  8.50±4.43 

3% 1.25±0.5a 4.25±2.62  4.75±4.9 11.75±6.65  12.0±13.8  

5% 2.50±1.91ab 3.31±2.24 3.68±4.7 7.18±6.74 8.56±6.8  

7% 3.75±0.5b 6.50±1.91 3.25±3.77 3.50±5.0 6.75±5.85  

10% 4.25±1.7b  5.0±2.44 3.75±4.34 7.50±6.55 13.0±15.2 

Note: If numbers followed by letters are not the same in the same column, they are considered significantly different 

according to the Duncan test at a 5% significance level. 

 

 Table 1 shows that all variations in the natural PGR 

concentration of red onions positively affect the parameters 

of the number of flowers in one euphorbia tree. Apart from 

that, the highest number of flowers was produced by the 

10% PGR treatment variation, namely 13, compared to the 

treatment variations below, especially the control, which is 

6.75. Figure 1 below compares the number of flowers in the 

euphorbia tree in each concentration. 

 

Bud Emergence Time 

 

The effect of giving natural PGR on red onions on 

the number of flowers in one euphorbia tree during 12 

weeks of observation can be seen in Table 2. 

Table 2 shows that all variations in the natural PGR 

concentration of red onions positively affect the time 

parameters for euphorbia flower bud emergence. The 

highest frequency of bud emergence was produced by the 

10% PGR treatment variation, 2.5 times a week, compared 

to variations in concentrations below, especially the control 

one time a week. 

 

Duration of Flower Survival 

 

The effect of giving natural PGR on red onions on 

the duration of euphorbia flower survival during 12 weeks 

of observation can be seen in Table 3. 

Table 3 shows that all variations in the natural PGR 

concentration of red onions positively affect the duration 

parameters of euphorbia flower survival. Apart from that, 

the highest duration of flower resistance was produced by 

the 10% PGR treatment variation, namely 139.5 hours (5.8 

days), compared to variations in concentrations below, 

especially the control, which survived for 90 hours (3.75 

days). 
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Figure 1. Comparison of the number of flowers in an Ephorbia tree at each concentration: (from left to right) 0%; 1%; 3%; 

5%; 7%; 10%. 10% PGR concentration reached the highest number of flowers compared to the lower concentrations. 

 
Table 2. The average time for the emergence of Euphorbia flower buds from 8th to 12th weeks 

Concentration 
The average time for the emergence of Euphorbia flower buds 

8 MST 9 MST 10 MST 11 MST 12 MST 

0% 0.25±0.5a 0.66±0.57a 0.50±0.7ab 0.75±0.95a 1.0±0.57a 

1% 0.75±0.5a 1.0±0.0a 1.25±0.95ab 1.25±0.5ab 1.25±0.95 

3% 1.0±0.0ab 1.25±0.5ab  1.25±0.95ab  2.5±0.57c 1.25±0.5 

5% 0.75±0.5a 1.25±0.5ab 0.75±0.5ab 1.0±0.81a 1.25±0.95 

7% 1.0±0.81ab 1.0±0.0a 0.25±0.5a  0.50±1.0a 1.5±1.0 

10% 1.75±0.5b 2.0±0.81b 2.0±1.41b  2.25±0.5bc 2.5±1.0 

Note: If numbers followed by letters are not the same in the same column, they are considered significantly different 

according to the Duncan test at a 5% significance level. 

 
Table 3. The average duration of Euphorbia flower survival from 8th to 12th weeks 

Concentration 
The average duration of Euphorbia flower survival 

8 MST 9 MST 10 MST 11 MST 12 MST 

0% 73.0±7.5a 73.50±3.0a 81.0±3.46a 83.0±43.1a 90.0±12.0a 

1% 79.50±5.7ab 85.50±7.54b 92.50±3.0b 94.0±4.8 94.50±53.07 

3% 87.0±11.4bc 91.50±13.3b 93.50±5.74b 85.50±57.6 94.50±63.2 

5% 94.50±7.5cd 109.50±7.54c 99.0±3.46b 88.50±59.4 90.0±60.7 

7% 100.50±5.74d 120.0±0.0cd 123.0±3.46c 124.0±63.2 129.0±83.7 

10% 123.0±3.46e 124.50±6.0d 129.0±9.7c 136.50±85.04 139.5±88 

Note: If numbers followed by letters are not the same in the same column, they are considered significantly different 

according to the Duncan test at a 5% significance level. 

 

Based on statistical analysis regarding the effect of 

the application of natural PGR on Indian red onions on 

flower growth parameters, namely the number of flowers 

on one tree, the time the buds appear, and the duration of 

flower survival of the euphorbia which has been described 

previously, the results show that natural PGR on Indian red 

onions has a positive effect on all flower growth 

parameters. Indian red onion contains phytohormones auxin 

and gibberellin, which stimulate plant growth, especially 

the flowering phase. The phytohormone content of auxin 

and gibberellin in Indian red onions is not only based on the 

similarity of the species with red onions so that the content 

is not much different; these two growth hormones are 

generally found in all plants that have a vascular system 

(transport tissue) In addition, Indian red onions contain 

alkaloids and terpenoids, where the phytohormones auxin 

and gibberellin are derivatives of these two compounds. 

However, there was a decrease in certain 

observation weeks caused by many factors, including the 

observation duration limit calculated every week and 

environmental conditions with minimal sunlight. Hence, the 

photosynthesis process is not optimal. Automatically, the 

nutrients and food produced go the same [16]. Apart from 

that, the wind speed made due to environmental conditions, 

which tend to be windy and cloudy, means that flowers that 

are blooming or about to bloom with a soft and fragile 

structure have the potential to be carried away by the wind. 

Fungi, bacteria, or pests found on plants are also not 

anticipated early, thus causing disease in plants [17]. 

Tarkus Suganda, Professor at the Faculty of Agriculture, 

Padjadjaran University, said that ornamental plants are very 

susceptible to disease (fungi or bacteria), especially if it has 

entered the rainy season. The fungus or bacteria that causes 

this disease is easily transmitted with uniform types and 

plants that are close together, as well as the influence of 

human intervention, which contributes to the spread of the 

disease [18]. Based on this, using natural PGR must also be 

accompanied by pest control through insecticides or similar 

to maximize growth.  

The phytohormone content in PGR works in several 

ways. The mechanism of the gibberellin hormone in 

inducing flowering includes binding to the GID1 receptor, 
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which then binds to the SCF E3 ligase complex and also the 

GID1 inhibitor, namely the DELLA protein, followed by 

the transfer of polyubiquitin, which binds to the DELLA 

protein inhibitor. The 26S proteasome then degrades 

DELLA. At the same time, GID1, which has been released 

from the inhibitor, will be active [19] and begin to activate 

the expression of specific genes related to flowering, 

including the flowering locus T (FT) gene and the SPL 

gene (Squamosa Promoter Binding Protein-Like) which 

will produce florigen proteins, FT (flowering locus T) and 

FD (Flowering locus D) to induce flowers and regulate the 

time of flower appearance. After the florigen protein is 

produced, it will be sent to all growth centers to make 

flowers. The FT and FD proteins trigger the formation of 

flower buds and flowering [24], including starting the 

initiation of flowering, which automatically impacts the 

appearance of flowers, controlling flowering time and the 

number of flowers in plants [25]. The SPL gene also 

contributes to developing the sexual organs (stamen and 

pistil), petals, and stamens. 

In addition, the hormone gibberellin also plays a role 

in inducing flowering related to the identity of plant 

photoperiodism. If gibberellin hormone levels are not 

optimal, flowering time will be delayed in long-day plants, 

while in short-day plants, it can prevent flowering. 

Exogenous administration of the hormone gibberellin (GA) 

has been proven to accelerate the flowering process, 

especially when plants are planted in conditions where it is 

challenging to bloom because they are in an environment 

that does not match the photoperiodic identity of the plant. 

The hormone auxin also plays a role that is no less 

important. Auxin acts through the interaction of auxin with 

the ARF8 and ARF6 proteins, functions in suppressing the 

expression of a Class 1 KNOX (Class 1 Knotted-Like 

Homeobox) gene [28], where the class 1 KNOX gene 

functions to keep plant cells growing and developing. The 

presence of ARF6 and ARF8 can suppress the expression of 

this gene if it is felt to be excessive so that flower growth 

remains normal, both in terms of structure and shape. 

Exaggerated gene expression can cause flowers to become 

deformed and disrupt their normal reproductive function, 

which also impacts flower survival, which is not optimal 

[29].  

Another mechanism is binding to the E3 ligase 

protein, almost the same as the gibberellin hormone. Auxin 

has a response compound called ARF (Auxin Response 

Factor) in plants, where when the plant is not receiving 

auxin, ARF will be inhibited by a specific inhibitor called 

Aux/IAA. However, when auxin is in the plant, a particular 

receptor (TIR1/AFB) will bind to the auxin, which is 

included in the E3 protein ligase complex. Once the 

receptor is active, it will transfer polyubiquitin to attach to 

the auxin inhibitor (Aux/IAA) so the ARF inhibitor can be 

released and degraded by the 26S proteasome [30,31,32]. 

With the degradation of the ARF inhibitor, ARF will be 

active and transported into the nucleus to activate 

transcription by the SAUR (Small Auxin Up-regulated 

RNAs) genes [33]  and GH3 (Gretchen Hagen3). After the 

transcription process is complete, the mRNA will be taken 

to the ribosomes to translate and produce amino acids, 

which play a role in the flowering process. 

Research regarding the effectiveness of red onion 

extract as a natural PGR on growth is scarce and has never 

been done before. In 2022, a preliminary study was 

conducted regarding phytochemical screening, total 

phenolics, flavonoids, and antioxidant activity in red onion 

extracts [16]. Meanwhile, further research, in this case 

regarding its application as a natural PGR, is generally 

widely used in other onion species, specifically shallots, 

including in fig fruit plants (Ficus carica), giving shallot 

PGR at a concentration of 1.14% is optimal in increasing 

root length. A concentration of 1.07% is optimal in 

increasing the number of roots [36]. In mini soka plants 

(Ixora coccinea), Shallot PGR with concentrations of 80% 

and 90% was able to speed up the emergence of shoots and 

growth in root length and produce a significant number of 

shoots. The number of primary roots and shoot length also 

experienced the highest increase at the same concentration. 

The results of a study conducted by [38]  in Manokwari, 

shallot PGR concentrations of 75% and 100% showed the 

highest germination percentage in cocoa seed plants, 

namely 100%, which when compared with the control 

(0%), the germination percentage is only 85%. The height 

of the cocoa seed plants also showed maximum results at a 

concentration of 100%, namely 19.55 cm. In shoot cuttings 

of chrysanthemum plants (Chrysanthemum sp), the 

application of shallot PGR concentration of 80% showed 

maximum results for the number of roots, namely 19, and 

root length, namely 3.7 cm [39]. 

The application of PGR, which focuses on flower 

growth, is generally widely used synthetic PGR, including 

research conducted by [14] showing that giving the 

gibberellin hormone at a concentration of 800 ppm is 

optimal in increasing the number of marigold (Cosmos sp.) 

flowers by 156.80 florets, flower diameter of 3.38 cm and 

average flowering time of 41.2 HST. In another study by 

[40], giving the gibberellin (GA3) at a concentration of 400 

ppm significantly increased the length of the flower stalk 

and the freshness of chrysanthemum flowers 

(Chrysanthemum morifolium Ramat) in the 12th weeks of 

planting. Pink soka plants [41]  in their research explained 

that the application of gibberellin with a concentration of 

150 ppm can increase the flower appearance time (at 29 

HST) and the number of flowers on pink soka plants (Ixora 

coccinea L.) as much as 14.33. 
 

Conclusion 

 

Based on the research that has been carried out, it 

can be concluded that the application of various 

concentrations of natural PGR on red onions has a positive 

effect on all parameters of euphorbia flower growth, with 

the 10% PGR treatment variation showing the highest value 

for all parameters, including the average value of the 

number of flowers on one tree of 13 the time for flower 

buds to appear is 2.5 times a week. The duration of flower 

survival is 139.5 hours (5.8 days). Apart from that, 

controlling pests or plant diseases must still be done by 

using insecticides and the like to further maximize the work 

of PGR. 
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