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HONEY SOLUTION AS A NATURAL BIOSTIMULANT FOR THE GROWTH OF
Capsicum annuum L.

Emi Norzehan Mohamad Mahbob*, Mohammad Afiq Shahrim, Nurulfitri Alias, Nur Aireen Mohammad Nor,
Lily Shafinaz Izwani Saini, Nur Amalina Zuhar, Nabila Huda Mohd Saleh

Faculty of Applied Sciences, Universiti Teknologi MARA, Perak Branch Tapah Campus,
35400 Tapah Road, Perak, Malaysia
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Abstract: Honey is a natural product rich in sugars, amino acids, vitamins, and bioactive compounds, with
potential applications as a sustainable plant biostimulant. This study evaluated the effects of different
concentrations of honey solution on the growth of Capsicum annuum by measuring plant height over a five-week
period. Five treatments were prepared: fertilizer only (control), and honey solutions at concentrations of 5%, 10%,
15%, and 20% (v/v) without fertilizer. Each treatment was replicated four times, and solutions were applied
fortnightly at weeks 1, 3, and 5. Plant height was recorded weekly, and mean values were compared across
treatments. The results showed that the 20% honey solution produced the greatest increase in average plant height
(11.33£1.15 cm), whereas the 5% solution resulted in the lowest growth (1.63+£0.48 cm). The control achieved
6.75+0.96 cm, which was slightly higher than the 10% (6.00+0.82 cm) and 15% (6.50+1.29 cm) treatments. These
findings indicate that honey supplementation influenced growth in a concentration-dependent manner, with only
the higher concentration producing substantial improvement compared to fertilizer alone. The stimulatory effects
of honey are likely linked to its nutrient content and bioactive compounds, which may enhance microbial activity,
nutrient uptake, and plant metabolic processes. In conclusion, honey solution particularly at 20% concentration
demonstrated potential as an eco-friendly biostimulant for enhancing the growth of C. annuum. Future research
should investigate additional growth parameters, such as leaf development, biomass accumulation, and fruit yield,
and extend testing to other crops and environmental conditions. These findings support the potential of honey as a
sustainable alternative to synthetic fertilizers in horticultural production.
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INTRODUCTION

Capsicum annuum is one of the most widely cultivated vegetable crops, valued both for its nutritional content and
economic importance (Bosland & Votava, 2012; Taiz et al., 2018). Growth and productivity of C. annuum are
significantly influenced by soil fertility and nutrient availability. Traditionally, chemical fertilizers are applied to
enhance crop growth, however, excessive use of such fertilizers has led to environmental concerns and soil
degradation (Savci, 2012). This has increased the demand for eco-friendly and sustainable alternatives, such as
plant biostimulants, organic amendments, and natural growth enhancers (Du Jardin, 2015; Feitosa de Vasconcelos
& Garodfalo Chaves, 2019; Pefia-Calzada et al., 2025).

Honey, a natural product rich in sugars, amino acids, vitamins, enzymes, and bioactive compounds, has been
recognized not only for its nutritional value but also for its potential use in agriculture (Bogdanov et al., 2008;
Ahmed et al., 2007). Studies have shown that honey application can enhance plant growth, yield, and biochemical
properties by improving phytohormone balance, antioxidant activity, and nutrient uptake (Belal et al., 2023;
Moussa et al., 2024; Sadou et al., 2025). In particular, honey has been reported to alleviate stress conditions and
stimulate physiological functions similar to other biostimulants (Cattivello, 2019; Henderson et al., 2025).

Therefore, the present study aims to evaluate the effects of honey solution at different concentrations (5, 10, 15,
and 20% v/v) on the growth of C. annuum. By comparing honey treatments with fertilizer controls, this research
explores the potential of honey as an eco-friendly biostimulant for sustainable agriculture.

METHODOLOGY

Plant material

The research was conducted using C. annuum plants (20—50 cm in height), cultivated in polythene bags filled with
nursery soil. The experiment was carried out at Universiti Teknologi MARA (UiTM) Perak Branch, Tapah
Campus, Perak, Malaysia.
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Experimental design
The study was arranged in a completely randomized design with five treatments and four replications each. The
treatments consisted of:

=  Treatment A (Control): Fertilizer solution

= Treatment B: 5% (v/v) honey solution

= Treatment C: 10% (v/v) honey solution

=  Treatment D: 15% (v/v) honey solution

=  Treatment E: 20% (v/v) honey solution

Preparation of solutions

Fertilizer solution: 10 g of fertilizer was weighed and dissolved in distilled water in a 100 mL beaker. The solution
was transferred into a 100 mL volumetric flask and diluted to the mark with distilled water. The flask was inverted
several times to ensure homogeneity.

Honey solutions: Different concentrations of honey solutions were prepared separately in 100 mL volumetric
flasks. For each solution, the required volume of honey (5 mL, 10 mL, 15 mL, and 20 mL for 5%, 10%, 15%, and
20% v/v solutions, respectively) was measured and transferred into the flask. Distilled water was added to make
up to 100 mL final volume, and the flask was gently swirled until the honey was completely dissolved.

Application of treatments
Plants were treated with the respective solutions once every two weeks (week 1, week 3, and week 5).

Data collection
The growth parameter measured in this study was plant height. Measurements were recorded weekly for all
treatments throughout the five-week experimental period.

FINDINGS

Plant growth performance

The effect of different honey concentrations on the growth of C. annuum was evaluated by measuring plant height
over a five-week period. The results (Table 1) showed that the 20% honey solution (Treatment E) produced the
highest average plant height (11.33+1.15 cm), while the 5% treatment (Treatment B) resulted in the lowest growth
(1.63+£0.48 cm). The control (6.75+0.96 cm) performed slightly better than the 10% (6.00+0.82 cm) and 15%
(6.50£1.29 cm) treatments, indicating that honey supplementation influenced plant growth in a concentration-
dependent manner.

Table 1. Average height of Capsicum annuum under different treatments

Treatment  Description Average height
(cm)
Fertilizer only
A (Control) 6.75+0.96
B 5% honey solution 1.63+0.48
C 10% honey solution 6.00+£0.82
D 15% honey solution 6.50£1.29
E 20% honey solution 11.33£1.15

The superior growth observed in the 20% honey treatment suggests that higher concentrations may provide
beneficial levels of sugars, amino acids, and micronutrients, thereby stimulating metabolic activity and nutrient
uptake (Bogdanov et al., 2008). Honey also enhances microbial activity in the rhizosphere, which could further
improve nutrient availability. In contrast, the poor growth at 5% may reflect insufficient nutrient contribution or
potential osmotic effects that limited water uptake. This aligns with Du Jardin (2015), who emphasized that the
efficacy of biostimulants is strongly dosage-dependent.

These findings are consistent with previous studies reporting that honey can act as a natural growth enhancer across
plant species. Positive growth responses were recorded in beans (Belal et al., 2023), sage (Salvia officinalis)
(Moussa et al., 2024), and basil (Ocimum basilicum) (Sadou et al., 2025), suggesting a broad-spectrum effect. The
stimulatory impact is likely linked to honey’s bioactive compounds, which may influence phytohormone
regulation, enzyme activity, and photosynthetic performance (Ahmed et al., 2007; Henderson et al., 2025; Feitosa
de Vasconcelos & Garofalo Chaves, 2019).
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Importantly, honey supplementation provides an eco-friendly alternative to synthetic fertilizers, which are often
associated with soil degradation and environmental pollution (Savci, 2012). The observed growth improvements
support the potential role of honey in sustainable agriculture, where natural inputs are prioritized to maintain
productivity while reducing ecological impact (Pefia-Calzada et al., 2025).

Overall, the results indicate that honey, particularly at higher concentrations, can act as an effective natural
biostimulant for C. annuum. However, further studies are needed to assess additional growth parameters, including
leaf number, biomass accumulation, and fruit yield, as well as long-term impacts on soil fertility and microbial
dynamics.

CONCLUSIONS

This study demonstrated that honey solution has potential as a natural biostimulant for the growth of C. annuum.
Among the treatments tested, the application of 20% honey solution resulted in the greatest increase in plant height
(11.33£1.15 cm), outperforming both the control and lower concentrations. In contrast, the 5% honey treatment
produced the lowest growth (1.63+0.48 cm), suggesting that concentration plays a critical role in determining the
effectiveness of honey as a growth enhancer. The results indicate that honey at higher concentrations may provide
essential nutrients and bioactive compounds that stimulate plant growth, while lower concentrations may be less
effective. These findings support the potential use of honey as an eco-friendly supplement to chemical fertilizers
in sustainable agriculture. For future research, it is recommended to evaluate additional growth parameters,
including leaf development, biomass accumulation, and fruit yield, as well as to investigate the effects of honey
solution across different plant species and under varying environmental conditions, particularly its long-term
impact on soil fertility and microbial activity.

COMPLIANCE OF ETHICAL STANDARDS
Not applicable.
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