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Mint plant is widely used in cooking and also medicinal use. Hence, ability to 

increase their production will meet the demand of mint plant in the market. 

There are various of organic fertilisers available and one of them is tea waste 

fertiliser. However, majority of the waste fertiliser used in studies were the 

composted one. This study highlights the effect of fresh tea waste (non-

composted) on the growth of mint plant (number of leaves and number of 

branch and the w of this study is to determine the optimum concentration of 

fresh tea waste fertiliser on the growth of three groups of mint plant (T0, T1 

and T2) in a period of 8 weeks. T0 is the control group, whereas T1 and T2 

were supplemented with fertiliser at different concentration. Soil pH measures 

were taken to study if fertilisers had brought any effect on the plant soil pH.  

The results showed that there were significantly change in plant growth 

between the group of studies, rather it affects negatively. Both T1 and T2 

showed a noticeable reduction in number of leaves and branches. Fresh tea 

waste supplies organic nitrogen and micronutrients and can increase soil 

organic matter however, it contains tannins and polyphenols that can be 

phytotoxic at high level. This explains the negative results shown in this study. 

Even though some studies recorded the drop in soil pH as tea can acidify the 

soil, however this study recorded that some fluctuation in soil pH but it rather 

insignificant.  In short, we see some potential of fresh tea waste as an eco-

innovative fertiliser that can support plant growth but some modification of the 

formulation of the fertiliser is needed in order to produce the positive results.  
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Introduction  

Today’s agricultural practice demands the sustainable and eco-friendly concept. This had 

spurred increasing interest of using the organic residues as the fertiliser as to promote the 

circular economy concept. According to the Sadi (2021), there are at least 168 million tons of 

biomass annually produce in Malaysia alone including oil palm waste, rice husk, coconut husk 

etc. Malaysians consume tea daily and is reported that the exports in volume rose from 

approximately 1035 tons in 2006 to 7291 tons in 2022 (Mohd Pakri, 2024). Tea waste which 

is generated abundantly by both household consumption and tea processing industries, 

represent one such underexploited residue. While majority of the tea waste went to landfills, 

some of the tea wastes were reused to treat water (tea as bioabsorbent to remove lead ions from 

waste water) (Revichandran & Baharuddin, 2022; Kabir et al., 2021). Also, there is a reported 

article using the tea waste as an alternative filler for natural rubber (Hayeemasae & Ismail, 

2020). However, many of the studies were in small scales and not commercialise or widely 

applied.  

 

Tea wastes are rich in organic carbon, nitrogen and various micronutrients as well as bioactive 

compounds (polyphenols and tannins), potentially making them suitable as a fertiliser. This 

will be a waste if one fails to utilise the nutrient within the tea waste. There were limited studies 

pointing out the high-value application of tea waste in agriculture. It remains poorly 

understood. Most studies focus on composted or processed forms rather than fresh/untreated 

waste (Wang et al., 2024; Tarashkar et al., 2023).  

 

The uncertainties associated with fresh tea waste include phytotoxicity from tannins and 

polyphenols (Cakmak et al., 2024; Unyay et al., 2025), potential soil acidification (Sial et al., 

2019; Alekseeva et al., 2011) and uneven nutrient release. Because of these risks, most research 

has shifted to composted tea amendments rather than fresh residues. This knowledge gap 

constrains the adoption of fresh tea waste as a practical organic fertiliser.  

 

Given the widespread availability of tea waste and the growing demand for environmentally 

friendly fertilisation methods, it is crucial to quantify the direct effect of fertiliser on crops. In 

particular, mint plant are economically important aromatic and medicinal herbs whose growth, 

biomass and chemical composition are sensitive to soil fertility and nutrient supply (Tepecik 

et al., 2022) 

 

The significance of this research is multifold. First, empirical evidence on using fresh tea waste 

can support waste-to-resource approaches, reduce disposal of tea residues and promote circular 

economy practices. Second, it may offer growers a low-cost and locally available organic 

fertiliser alternative to synthetic fertiliser. Finally, findings could inform similar application to 

other aromatic or medicinal crops with comparable nutrient and sensitivity profiles.  

 

Therefore, the objective of this study is to evaluate of applying fresh tea waste as an organic 

fertiliser on growth parameters of mint. Secondly, to assess potential adverse effects related to 

soil pH shift, which might related to the phytotoxicity that may affect the growth of mint. 
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Literature Review  

 

Tea Waste as an Agricultural Resource and its Effect on Soil Properties 

The drive toward sustainable agriculture emphasised the recycling of organic waste materials 

as low-cost, eco-friendly alternatives to chemical fertiliser. Valorisation of organic waste is 

therefore a critical step in promoting soil health and food security. Tea waste is rich in organic 

carbon, nitrogen and polyphonic compound. In Malaysia, even though is it remain unreported, 

but authors believed that the tea waste were underutilised on its application beyond composting 

or biosorption. Unlike the composted tea waste, fresh forms may provide both immediate 

nutrient inputs and potential inhibitory effects on seed germination and early growth of plants.  

 

Studies indicate that the waste can enhance soil fertility by supplying macronutrients (nitrogen, 

phosphorus and potassium) and improving organic matter levels. Its organic carbon content 

promotes microbial activity and water retention, contributing to better soil health (Sial et al., 

2019; Tarashkar et al., 2013). However, fresh tea waste may also lower the soil pH and release 

polyphenols, which can negatively affect microbial balance and plant root development when 

applied excessively (Yuan et al., 2017). 

 

Plant Growth Responses to Tea Waste Application 

The impact of tea waste on plants varies by crop and applications. Positive effects such as 

increased biomass, leaf area and chlorophyll content have been reported when moderate 

amount of tea waste were applied to crops like cowpea and capsicum (Ibrahim & Abed, 2018). 

Conversely, excessive use of fresh tea waste has been associated with phytotoxic effects, 

including reduced germination and inhibited growth, likely due to its high caffeine and tannin 

concentration (Tarashkar et al., 2023). Mint plant, as economically valuable aromatic herb is 

widely cultivated for culinary, and other industrial purposes. Their growth and particularly 

secondary metabolites which is essential oil yield are highly depending on their soil nutrient 

status, which, to extrapolate depending on fertiliser used. Organic fertiliser such as compost 

and manure had been shown to enhance both biomass and essential oil yield in mint (Al-Amri 

et al., 2021). Recent studies also demonstrate that different fertilisation regimes significantly 

influence mint’s essential oil composition and nutrient uptake (Tepecik et al., 2024). However, 

there remains limited research on the specific application of tea waste to mint crops.  
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Materials and Methods 

 

Overall Flow Chart of Methodology 

 

 
Figure 1: The Flowchart of Overall Methodology 

 

Preparation of Fresh Tea Waste Fertiliser 

The tea waste was washed thoroughly to remove any impurities within the spent tea waste 

(Figure 2). The washing and cleaning process was repeated several times until the leachate 

become nearly colourless. This is a very crucial steps as this will reduce the caffeine content in 

the tea leaves, as excessive caffeine may inhibit plant growth (Zaine, 2023). Afterwards the tea 

waste was oven-dried at 70 oC for 24 hours, ensuring drying without significant loss of nutrient 

content. Once dried the tea waste was stored in a sealed container and kept in a dry and airtight 

container until further use. This is to prevent the moisture absorption.  

 

 
Figure 2: Tea Waste Post-Cleaning Process 
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Data collection 

Mint plants were selected as test subjects to evaluate the effectiveness of organic fertilizer in 

this study. A total of three groups (labelled as T0, T1 and T2) with three replicates each were 

studied (Figure 3). Each group received either no fertilizer at all (control group, T0) or 

fertilisers with different ratio (T1 and T2). The tea waste fertilizer were applied twice per week 

during the 8-week cultivation period, commonly reported in previous studies (Kavitha & 

Subramaniam, 2020; Salim et al., 2023). Data on the number of branches and leaves were 

recorded weekly for 8 weeks. In mint (Mentha spp.), plant height is not a reliable indicator of 

growth performance because the species typically grows as a low-stature, spreading herb rather 

than a tall, upright plant. Instead, parameters such as the number of branches and number of 

leaves provide more accurate measures of vegetative growth and biomass accumulation. 

Branch proli eration directly re lects the plant’s ability to expand its canopy, while lea  

production is closely associated with photosynthetic capacity and overall vigor. Since mint is 

primarily cultivated for its foliage, these traits are also agronomically significant, serving as 

direct indicators of yield quality and productivity (Nurmalasari et al, 2025). The summary of 

the fertiliser application is listed in Table 1. Soil pH reading were taken weekly 

 

 
Figure 3: Mint Plants Under Different Treatment. 

 

Table 1: Fertiliser Application In Different Three Groups Of Mint Plant 

Treatment Description Composition of soil and tea waster fertiliser 

T0 No fertiliser is added 1:0 

T1 Tea waste fertiliser 1:1 

T2 Tea waste fertiliser 1:2 
 

 

Results and Discussion 

Figure 4 illustrates the weekly progression of leaf number in mint plants, recorded over 

successive weeks. In the early stages, the saplings showed vigorous growth, with each plant 

producing more than 20 leaves. This performance likely reflected their healthy initial condition 

and the inherent resilience of young mint plants (Alam et al., 2017). 
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However, the experimental treatments — specifically branch fragmentation and the application 

of fresh tea waste fertilizer — induced visible stress and reduced plant vitality. Breaking 

branches may have disrupted structural stability and photosynthetic efficiency. Since mint 

relies on its branching system to support leaf production and nutrient transport, excessive 

trimming or damage can inhibit development and trigger stress responses such as reduced leaf 

expansion, stunting, or leaf abscission (Chishti et al., 2013). 

 

The use of fresh, undecomposed tea waste further exacerbated these effects. Fresh organic 

residues often contain phytotoxic compounds such as caffeine, tannins, and elevated ammonia, 

which are known to negatively affect plant growth and soil microbial balance (Morita et al., 

2024; Çakmak et al., 2024). Moreover, because the material had not been composted, 

decomposition occurred directly in the soil, consuming oxygen and creating localized 

anaerobic zones or chemical imbalances that can damage roots and suppress overall plant 

performance (Sial et al., 2019). 

 

 

 

Figure 4: Number Of Leaves Under Three Different Treatments Over A Period Of 8 

Weeks  

 

To date, there were no known reported studies to explain the relationship between the reduce 

number of branches over supplemented with fresh tea waste fertiliser. But there are several 

plausible mechanisms by which fresh tea waste could cause branch number to drop. One of 

them is microbial effects. Fresh organic wastes can bring in microbes, or stimulate microbial 

activity that consumes oxygen or releases harmful metabolites. If root pathogens or suppressive 

microbes become more active, branch formation might be reduced. 
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Figure 5: Number Of Branches Under Three Different Treatments Over A Period Of 8 

Weeks  

 

There were no significant change (p > 0.05) in soil pH upon supplemented with the fresh tea 

waste fertiliser (Figure 6). This is could be due to this reason. When fresh tea waste is applied 

to soil, it often causes an initial drop in soil pH, because the waste contains organic acids and 

polyphenolic compounds that release H⁺ ions into the soil solution.  or instance, Tarashkar et 

al. (2023) found that tea waste charcoal (T  ) reduced the pH o  alkaline soils (initial pH ≈ 

8) upon amendment (Tarashkar et al., 2023). Over time, as microbial decomposition proceeds, 

some of the acidity is neutralized by mineralization, consumption of protons, and soil buffering 

reactions. Soils contain buffer systems (e.g. exchangeable bases on clay and organic matter) 

that resist drastic pH changes, and over weeks to months the pH “recovers” partially toward 

the original value. That is why there was no significant change in the soil pH over weeks and 

over different treatment. 

 

 
 

Figure 6: Soil Ph Under Three Different Treatments Over A Period Of 8 Weeks 
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