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mented with 25% nitrogen equivalent through vermicompost substantially enhanced plant
growth attributes, dry matter accumulation, grain yield, and haulm production compared to
the sole application of fertilizers. In terms of economics, the highest net gain and additional
cost were achieved with full RDF integrated with FYM, whereas the combination of 75%
RDF with vermicompost resulted in higher gross and added returns. These results clearly
demonstrate that INM practices not only boost productivity and profitability but also play a
crucial role in maintaining long-term soil health and sustainability in crop production systems.
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Water stress keeps increasing considerably due to climate change. Alternative solu-
tions, such as improving soil water retention, have become imperative in order to maintain
crop productivity in arid and semi-arid areas. This study focused on the use of two types
of hydrogel to improve soil properties and enhance plant tolerance to drought conditions.
The first type is a synthetic, commercially available hydrogel based on sodium polyacrylate,
while the second is a hydrogel produced in our laboratory from carboxymethylcellulose
and sodium alginate (CMC/SA). The two hydrogels were characterized regarding their
physicochemical properties, including swelling capacity and biodegradability, and their
effect on lettuce plants subjected to water stress was evaluated.

The results showed that the SAP hydrogel has a high swelling capacity (228.5 g/g)
compared to CMC/SA (28.1 g/g). As for biodegradability, it was low in the synthetic
hydrogel (26.52%) compared to the CMC/SA hydrogel (51.01%). Furthermore, the physio-
logical, biochemical, and morphological parameters of lettuce plants under water stress
showed greater improvement following treatment with the CMC/SA hydrogel compared
to SAP treatment. These improvements suggest that the bio-hydrogel not only supports
better water retention but also enhances the plant’s resilience mechanisms.

These findings underscore that bio-hydrogels derived from CMC and SA offer an
eco-friendly and efficient strategy to improve plant tolerance to drought stress without
adverse environmental impacts. Thus, the use of natural polymer-based hydrogels could
represent a sustainable alternative for agricultural practices in water-limited environments.

5.4. Comparative Study on the Influence of Liquid Fertilizers on Cabbage Growth and Productivity
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The growing emphasis on sustainable agriculture in Sri Lanka has increased interest
in liquid fertilizers as eco-friendly alternatives to conventional chemical inputs. To evaluate
their effectiveness, a pot experiment was conducted from December 2020 to March 2021
at the Agriculture Farm of the University of Jaffna. This study examined the impact of
different liquid fertilizers on the growth and yield of cabbage (Brassica oleracea var. capitata)
under insect-proof net house conditions. A Completely Randomized Design (CRD) with
ten replicates was used, consisting of four treatments: T1 (control with distilled water), T2
(Nitrobenzene, a chemical growth promoter), T3 (Azolla extract), and T4 (fermented cow
urine). Organic treatments were prepared and applied as foliar sprays beginning two weeks
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after seeding and continued weekly. Statistical analysis (p < 0.05) was performed using SAS
software. It revealed that fermented cow urine (T4) significantly enhanced plant height,
leaf number, and leaf area, as well as yield attributes such as head diameter, girth, and total
yield. Beyond its fertilizing properties, fermented cow urine also acted as a natural pest
repellent, contributing to healthier crop growth. These results underscore the potential of
fermented cow urine as a cost-effective, eco-friendly alternative for smallholder farmers to
improve cabbage production while advancing sustainable farming practices.
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Water scarcity is one of the major constraints in agriculture, particularly affecting crop
growth and development in arid and semiarid regions. As climate change intensifies the
frequency and severity of drought events, there is a growing need for sustainable strategies
to enhance crop resilience under limited water availability. Organic amendments such as
compost have gained attention for their potential to improve soil health, water retention, and
plant stress tolerance. In this line, this study evaluates, in a pot experiment under controlled
conditions, the impact of garden waste compost application on tomato (Solanum lycopersicum)
growth under varying levels of water deficit (100%, 60%, and 40% of field capacity, FC)
in order to simulate optimal, moderate, and severe water stress conditions, respectively.
The application of compost significantly enhanced plant growth and biomass accumulation
across all the irrigation levels, with the most pronounced benefits observed under moderate
water deficit (60% FC). These results suggest that compost amendments can improve plant
performance and mitigate the adverse effects of water stress deficit, emphasizing their potential
role in promoting water scarcity resilience in sustainable agriculture.
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A reasonable supply of water and nitrogen is a key success factor in potato crop
production. Excess or deficiency of these two elements has direct negative impacts on
final yield and product quality. In arid and semi-arid regions, the adoption of water deficit
irrigation strategies at the farm level is now an obligation to overcome water scarcity and
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