({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal gD €O
ISSN: 2581-9429 Volume 5, Issue 8, April 2025 Impact Factor: 7.67

Wastewater from Washed Rice Water as Plant
Nutrient Source

Namira Kadiri
Department of Botany
Anjuman Islam Janjira Degree College of Science, Murud-Janjira, Raigad, Maharashtra, India
namiragazge27@gmail.com

Abstract: A significant wastewater source in every household is washed rice water (WRW) because it
contains leached nutrients (from washing the rice prior to cooking) that could be used as fertilizer. The
paper reviewed the current understanding of the potential use of WRW as a plant nutrient source. WRW
was shown to increase vegetables growth, such as water spinach, Pakchoy, lettuce, mustard, tomato, and
eggplant. Different researchers have used various amounts of WRW, and their results followed a similar
trend: the higher the amount of WRW, the higher the plant growth. WRW has also been used for other
purposes, such as a source of carbon for microbial growth. WRW from brown rice and white rice had
nutrients ranging from 40-150, 43-16306, 51-200, 8-3574, 36-1425, 27-212, and 32-560mg L’ of N. P. K.
Ca, Mg, S, and vitamin Bl (thiamine), respectively. Proper utilization of WRW could reduce chemical
fertilizer use and prevent both surface and groundwater contamination and environmental pollution.
However, only a few of the studies have compared the use of WRW with the use of conventional NPK
fertilizer. The major drawback of WRW studies is that they lack depth and scope, such as determining the
initial and (or) final soil physico-chemical properties or plant nutrient contents. Considering the rich
nutrient content in WRW, it will impact plant Growth and soil fertility when used. As Irrigation water and
plant nutrient source therefore it is recommended that studies on WRW Effect on soil microbial population
plant an soil nutrient contain to be carried out to ascertain the sustainability of WRW use as a plant
nutrients source..
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I. INTRODUCTION
Rice cultivation is a cornerstone of global food security, but it also generates significant amounts of wastewater. This
wastewater, often discarded, is rich in nutrients like nitrogen, phosphorus, and potassium. This research delves into the
potential of repurposing rice wash water as a sustainable and cost-effective plant nutrient source.
These research papers suggest that rice wastewater has the potential to be a valuable source of plant nutrients.It is a
low-cost and environmentally friendly alternative to chemical fertilizers. However, more research is needed to
determine the optimal application rate and timing for rice wastewater.
e Research Problem: Despite the nutrient-rich nature of rice wash water, its potential as a fertilizer remains
largely untapped. This research aims to investigate the following:
e Nutrient Composition: Characterize the nutrient content of rice wash water from different rice varieties and
cultivation practices.
e Plant Growth and Yield: Assess the impact of rice wash water on the growth, yield, and quality of various
plant species.
e Soil Health: Evaluate the long-term effects of rice wash water application on soil fertility and microbial
activity.
e Economic Feasibility: Determine the economic benefits of utilizing rice wash water as a fertilizer compared
to conventional chemical fertilizers.
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Research Significance:
By repurposing rice wash water, we can:

e Reduce Environmental Impact: Minimize water pollution and reduce the demand for synthetic fertilizers.
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e Promote Sustainable Agriculture: Contribute to a more eco-friendly and resource-efficient agricultural

system.

e Enhance Food Security: Improve crop yields and quality, especially in regions with limited access to
chemical fertilizers.

e Reduce Costs for Farmers: Lower input costs and increase the profitability of agricultural operations.

Potential Benefits:

e Nutrient-Rich: Rice washing water is a valuable source of nutrients like nitrogen, phosphorus, and potassium,
essential for plant growth.
e Reduced Fertilizer Use: By utilizing this nutrient-rich water, farmers can reduce their reliance on chemical
fertilizers, minimizing environmental impact.
e Improved Soil Health: The organic matter in rice washing water can enhance soil structure and microbial

activity, leading to healthier soil.

e Cost-Effective: This sustainable approach can reduce agricultural costs associated with fertilizer purchases.

Type of rice
Type of Rice |Nutrient Content Fertilizer Potential
Type of Rice |Lower in nutrients due to processing Can be used as a mild fertilizer
Higher in nutrients, especially B vitamins and
Type of Rice |minerals More potent fertilizer, especially for leafy greens
Type of Rice  |Similar to white rice in nutrient content Can be used as a mild fertilizer
Type of Rice |Similar to white rice in nutrient content Can be used as a mild fertilizer

Type of plant Suitable for rice water

Objectives

e To analyze the nutrient composition of WRW.
e To assess the effect of different concentrations of WRW on plant growth and yield.

Plant Type Suitable for Rice Water

Leafy Greens Spinach, Kale, Lettuce

Vegetables Tomatoes, Peppers, Cucumbers
Houseplants Snake Plant, Peace Lily, Rubber Plant
Outdoor Plants Roses, Azaleas, Camellias

Herbs Basil, Mint, Rosemary

e To compare the performance of plants grown with WRW to those grown with conventional chemical

fertilizers.

Materials:

II. MATERIALS AND METHODS

e Rice grains

o  Water

L4 Pots or containers
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e Soil

e Seeds of a suitable plant species (e.g., tomato, lettuce, or spinach)
e  Fertilizer (control group)

e pH meter

e  Conductivity meter

e Nutrient analysis kit

Methods:
Collection of WRW:
e  Wash rice grains thoroughly, collecting the wastewater.
e  Filter the WRW to remove any solid particles.
Nutrient Analysis:
e Determine the concentrations of nitrogen, phosphorus, and potassium in the WRW using a nutrient analysis kit
or laboratory analysis.
e Measure the pH and electrical conductivity of the WRW.
Experimental Design:
e Setup a controlled experiment with the following treatments:
e Control group: Plants grown with conventional chemical fertilizer.
e Treatment groups: Plants grown with different concentrations of WRW (e.g., 25%, 50%, 75%, and 100%
WRW).
Plant Growth:
e Sow seeds in pots or containers filled with soil.
e  Water the plants with the respective treatments at regular intervals.
e  Monitor plant growth parameters such as height, leaf number, and overall health.
e Harvest the plants at maturity and measure their yield.
Data Analysis:
e  Analyze the data collected on plant growth and yield.
o  Compare the performance of plants grown with WRW to those grown with chemical fertilizer.
e Determine the optimal concentration of WRW for plant growth.
Expected Outcomes
e  WRWa is a rich source of essential plant nutrients.
e Different concentrations of WRW have varying effects on plant growth and yield.
e  WRW can be a sustainable alternative to chemical fertilizers, reducing environmental pollution and promoting
sustainable agriculture.
Future Scope
e  WRW Treatment: Developing cost-effective and environmentally friendly methods to treat WRW before
application, such as filtration, sedimentation, or biological treatment, to remove potential contaminants and
improve its quality as a fertilizer.
e  WRW Policy and Implementation: Developing policies and extension programs to promote the use of WRW
as a sustainable fertilizer, addressing potential challenges related to its collection, storage, and distribution.

III. CONCLUSION
Wastewater from washed rice water (WRW) emerges as a promising and sustainable alternative to synthetic fertilizers.
Its nutrient-rich composition, particularly in nitrogen, phosphorus, and potassium, offers significant potential for
enhancing plant growth and yield. By harnessing this valuable resource, we can reduce reliance on chemical fertilizers,
minimize environmental pollution, and promote sustainable agriculture. However, further research is imperative to
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optimize WRW application techniques, evaluate its long-term impact on soil health, and develop effective treatment
methods to mitigate potential contaminants. By addressing these aspects, WRW can be effectively integrated into
sustainable agricultural practices, contributing to a greener and more resilient food production system.
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