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Abstract :

The increasing demand for sustainable agricultural practices has prompted the exploration of alternative fertilizers. This study
investigates the development and optimization of a sugar sap-based fertilizer. Sugar sap, a by-product of the industry, was evaluated
for its nutrient content, and its efficacy as a fertilizer was tested on several crops. The study involved the formulation of different

sugar sap-based fertilizer mixes, their application rates, and their impact on crop growth and yieldResults indicate that sugar sap
fertilizer significantly enhances plant growth and productivity compared to fertilizers.

Optimization of the fertilizer composition and application protocol is discussed.
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Introduction:

The quest for sustainable agriculture solutions has led to the exploration of alternative fertilizers. Sugar sap, derived from the
sugar industry, presents a promising yet underutilized resource. Previous studies have highlighted the potential of sugar sap as a

nutrient-rich supplement due to its composition of essential minerals and organic compounds. This research aims to develop and
optimize a sugar sap-based fertilizer to improve crop yields while promoting environmentally friendly practices.

Materials and Methods:

1. Sugar Sap Collection:

Sugar sap was collected from a local sugar refinery. The sap was analyzed for its nutrient content, including
nitrogenphosphorus,potassium, and secondary nutrients.
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2. Fertilizer Formulation:

Three different formulations of sugar sap-based fertilizers were created by mixing the sap with various ratios of organic
ompost and mineral additives. The formulations were labeled as FS1, FS2, and FS3.

3.Experimental Design:
The fertilizers were applied to experimental plots of maize, soybean, and lettuce. The plots were arranged in a randomized

complete block design with three replicates per treatment. Application rates were set at 5, 10, and 15 liters per hectare for each
ormulation.

4.Data Collection:
Growth parameters (plant height, leaf area, and biomass) and yield metrics (grain yield for maize and soybean, and head

weight for lettuce) were recorded. Soil samples were also analyzed for nutrient levels before and after fertilizer application.5.
Statistical Analysis:

Data were analyzed using ANOVA to determine the effects of different fertilizer formulations and application rates. Statistical
significance was set at p &It; 0.05.

Results:
The nutrient analysis of sugar sap revealed high levels of potassium and trace minerals. Among the fertilizer formulations, FS2,

which included a balanced mix of compost and mineral additives, demonstrated the highest efficacy in improving crop
growth.Maize and soybean plots treated with FS2 showed a 20% increase in yield compared to the control, while lettuce head
weight increased by 25%. Soil nutrient levels were significantly higher in the treated plots compared to untreated controls.

Discussion:
The results indicate that sugar sap-based fertilizers, particularly when optimized with compost and minerals, can effectively

enhance crop growth and yield. The increased yield and improved soil nutrient levels suggest that sugar sap can be a lternative to
conventional fertilizers. The study highlights the potential for recycling industrial by-products in agriculture, contributing to
sustainable farming practices. Future research should explore long- term impacts and economic feasibility.

Conclusions:

Sugar sap-based fertilizers offer a promising alternative to traditional fertilizers, with the potential to improve crop yield
and promote sustainable agriculture. Optimization of the fertilizer composition and application rates is crucial for maximizing
benefits. Further studies are recommended to evaluate the long-term effects and practical implementation in diverse agricultural
settings.
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