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Introduction: Tomato (Solanum lycopersicum) is a globally important crop that demands effective nutrient
management and optimal growth conditions. Recently, sustainable approaches like compost tea application have
gained increasing attention. Compost tea, produced by steeping compost in water, provides essential nutrients and
beneficial microorganisms that enhance plant growth, improve soil structure, and suppress soil-borne pathogens.
It serves as a natural source of nitrogen, phosphorus, and potassium, contributing to better soil water retention and
reduced dependence on chemical fertilizers and pesticides. Studies have shown that compost tea increases crop
yield, enhances fruit quality, and boosts nitrogen uptake efficiency. A 2024 study further confirmed its po sitive
effects on tomato growth, yield, and soil nutrient levels under greenhouse conditions. These findings suggest that
compost tea can be an effective and eco-friendly tool for improving tomato production. Therefore, this study aims
to further explore the impact of compost tea on tomato growth and determine optimal application practices,
offering valuable insights for advancing sustainable agricultural methods.

Materials and methods: Compost tea was produced by immersing mature compost in water at a ratio of
either 1:5 or 1:8 using both aerobic and anaerobic methods. For the aerobic method, the compost was placed
in a mesh bag inside a plastic container, aerated with an air pump, and continuously stirred. In the anaerobic
method, the mixture was left undisturbed without aeration. The preparation process lasted between 8 and 11
days, after which the compost tea was filtered and used immediately to preserve microbial viability. Thirty
hybrid Isabella tomato seedlings were planted in a glass greenhouse at the Iranian Research Organization for
Science and Technology. Each plant received a weekly application of 150 cc of compost tea at the base. Red
fruits were harvested over a three-month period, and the total fruit weight per plant was recorded. Data were
analyzed using a completely randomized design (CRD) and analysis of variance (ANOVA) in Design Expert
software (Version 7). The results showed a statistically significant increase in tomato fruit weight with the
application of compost tea (p < 0.0006) compared to the control. This indicates that compost tea functions as
an effective biofertilizer, promoting yield enhancement and providing a sustainable alternative to chemical
fertilizers. Furthermore, compost tea contributes to improved soil health, stimulates microbial activity, and
reduces the environmental impact associated with excessive chemical fertilizer use. Given the challenges of
soil degradation and pollution in modern agriculture, biofertilizers such as compost tea offer a promising
strategy for sustainable farming. Future research should explore its effects on other qualitative traits,
including nutrient content, flavor, and shelf life, as well as its potential benefits for a wider range of crops.
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Overall, this study underscores the critical role of compost tea in enhancing organic crop performance and
promoting ecological balance.

Result and discution: In this study, the effect of applying compost tea, a non-chemical fertilizer, on tomato yield
was evaluated. The collected data were analyzed using analysis of variance (ANOVA), and both the normality of
data distribution and experimental validation (Figure 4) confirmed that the results had sufficient statistical
reliability for further interpretation. The findings demonstrated a statistically significant difference in the fruit
weight of tomatoes across the various treatments (Table 2). Figure 3 illustrates that the application of compost tea
as a biofertilizer had a positive effect on yield enhancement. Specifically, the results revealed that the fruit weight
of tomato plants treated with compost tea increased significantly compared to the control group (p < 0.0006).
These outcomes suggest that compost tea can serve as an effective liquid fertilizer, providing a sustainable
alternative to chemical fertilizers while enhancing crop performance under organic cultivation practices. This is
especially relevant in the current global context, where sustainable agriculture and the reduction of dependency on
chemical inputs are becoming increasingly critical. Moreover, the application of biofertilizers such as compost tea
not only promotes plant growth and yield but also contributes to maintaining soil health, enhancing microbial
activity, and mitigating the environmental impacts associated with the excessive use of chemical fertilizers. In
many modern agricultural systems, overreliance on chemical fertilizers has led to challenges such as soil fertility
depletion, water resource pollution, and the development of biological resistance among pests and pathogens. As
aresult, the adoption of biofertilizers like compost tea presents a promising strategy for promoting sustainable and
environmentally friendly agricultural production. The analysis of experimental data revealed that the mean tomato
yield across replicates was 29,475 grams, with a 95% confidence interval ranging from 21,790 to 30,380 grams.
This suggests that the predictive model demonstrates sufficient accuracy and reliability, making it a valuable tool
for estimating tomato yields under compost tea treatments. Furthermore, the validation of the yield prediction
model highlights the reproducibility and stability of compost tea's effects on tomato yield enhancement. These
findings are crucial for agricultural planning and management, offering empirical evidence to support the
integration of compost tea as a sustainable biofertilizer in organic farming systems.

Conclusions: The results of this study demonstrated that compost tea, as a biofertilizer, significantly increased
tomato fruit yield. Statistical analysis confirmed that compost tea enhances plant performance and serves as a
sustainable alternative to chemical fertilizers in organic agriculture. Comparative yield evaluations across
treatments highlighted that compost tea, by providing essential nutrients and stimulating soil biological activity,
improves plant nutrition and overall productivity. Additionally, the validation of the yield prediction model
confirmed the stability and reproducibility of compost tea’s positive effects under varying agricultural conditions.
These findings underscore the critical role of biofertilizers in optimizing soil fertility management and reducing
reliance on chemical inputs. Reduced chemical fertilizer consumption offers environmental, economic, and
ecological benefits, including preserving soil microbial balance, minimizing water resource contamination, and
lowering production costs for farmers. Given the importance of sustainable agriculture, the results of this research
provide valuable insights for policymaking aimed at promoting environmentally responsible farming practices.
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Fig 1. Equipment construction steps a) Installing the agitator motor on the lid of the container with retaining bolts and nuts b) Installing the

agitator on the motor with plastic impellers c) Setting the timer to turn the device on and off c) Installing an aquarium air pump on the container
d) Installing a drain valve at the bottom of the compost tea production container e) A bag containing 20 liters of compost inside the container
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Fig 2. Evaluation of the effect of compost tea on the yield of tomato plants
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Table 1. Physicochemical characteristics of the produced compost tea

Amount Characteristic
7.6 pH
1.7 mS/cm EC
26°C Temprature
87 mg/L Total Nitrogen
16 mg/L Total Phosphorus
128 mg/L Total Potasium
245 mg/L Soluble organic matter
106 CFU/mL Beneficial bacteria
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Table 2. Analysis of variance of product performance

p-value F-value Mean Square df Sum of Squares Source

Significant 0.0006 17.27 2.064E+06 1 2.064E+06 Model
0.0006 17.27 2.064E+06 1 2.064E+06 A-A

1.196E+05 18 2.152E+06 Error

19 4.216E+06 Total
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Table 3. Verification of the predictive power of the model

95% PI high | Data Mean | 95% Pl low | N | Std Dev | Predicted Median Pr&(il;;ed Response
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