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Development of Nanofertilizer
using Flexible Nanoparticle Catalysis Technology
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Senior Research Officer

Malaysian Agricultural Research and Development Institute (MARDI)

Reason for the Award

The awardee made it possible to produce nanofertilizers inexpensively by using flexible nanoparticle catalysis
technology, which can reduce the size of colloidal aggregates of conventional fertilizers to nano-size. The developed
nanofertilizer has features that can enhance the characteristics of foliar application fertilizer, improve crop
productivity, and reduce the amount of fertilizer applied. This technology has already been commercialized and
popularized, and the research has been evaluated for its potential for future development in the context of the need

for effective utilization of resources.

Outline of Research Achievement

Fertilizer prices are the number one issue on farmers’ minds as they begin to set up purchases for the growing
season. Thus, a low-cost, simple, specific and eco-friendly nanofertilizer production process called flexible
nanoparticle catalysis technology has been developed to nourish the agriculture, food, and commodity industries.
In the present research, the flexible nanoparticle catalysis technology is used to develop the targeted delivery
fertilizer for sustainable agriculture. The nano-dimensional adsorbent carrier of surfactant molecules, namely a
flexible nanoparticle or a micelle that binds to the nutrients, attaches to the plant system through foliar applications
and releases nutrients through targeted delivery to the plant system.

The present innovation has been protected under patent granted (MY-188725-A) and trade secret (TS 2019/ 35/
079) and was also commercialized by KPG Sdn. Bhd. The technology also won the Gold Medal at the International

Trade Fair of Ideas, Inventions and New Products iENA 2022) in Nuremberg, Germany.
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Development and Evaluation of Ecofriendly Soil Health
Management Strategies for Semi-arid and Sub-humid Region of India

Dr. Avijit GHOSH

Scientist
ICAR-Indian Grassland and Fodder Research Institute (IGFRI)

Reason for the Award

The awardee examined the impact of climate change on soil carbon storage by analyzing the thermal and
hydrothermal sensitivity of soil organic carbon decomposition in India, and estimating the carbon sequestration
capacity of deep soils. In addition, efforts were made to contribute to the coexistence of agricultural production and
environmental conservation, such as using rice straw as a natural source of silicon to solubilize native soil
phosphorus in order to prevent the incineration of a large amount of rice straw, which is considered to be one of the
causes of severe air pollution in India. These research studies have been evaluated for its originality in enabling

sustainable land management based on local agricultural methods from a broad perspective.

Outline of Research Achievement

India faces a growing crisis of land degradation. This land degradation is not only whittling away India’s gross
domestic product but also exacerbating climate change events in the country. Avijit Ghosh and his teammates
proved that ecofriendly soil health management strategies have pivotal roles in restoring degraded lands, boosting
soil carbon sequestration, and generating income for local people. According to their research, using rice straw as
natural silicon source to solubilize recalcitrant soil phosphorus prevented air pollution through incineration.

Climate-resilient alternate land use systems, including soil moisture conservation, conservation agriculture,
hortipasture, silvopasture, and silviculture systems suitable for semi-arid and sub-humid India, were developed in
the Bundelkhand region. Soil organic carbon accumulation in land eco-restored with Ficus infectoria-, Morus
alba-, Acacia nilotica-, and Leucaena leucocephala-based silvopastoral systems were approximately 55%, 91%,
77%, and 71% higher than degraded
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Improving Smallholder Commercialization and Reducing Poverty
through the Adoption of Improved Crop Varieties in Africa
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Associate Research Fellow

International Food Policy Research Institute (IFPRI)

Reason for the Award

The awardee demonstrated that the introduction of drought-tolerant legume varieties with high protein content
and potential for soil fertility through nitrogen-fixing functions can improve agricultural production and nutrition
for smallholder farmers, as well as their farming activities through commercialization, with the goal of transforming
existing grain-based agricultural activities in West Africa. The research has been evaluated as a development

economics study that provided a model for agricultural innovation among smallholder farmers in West Africa.

Outline of Research Achievement

Enhancing agricultural productivity through the adoption of improved crop varieties presents a credible pathway
to economic development and poverty reduction especially through increased commercialization of production.
With insights from the Green Revolution, improved crop varieties are increasingly being developed and
disseminated in many developing countries. These improved crop varieties are usually high-yielding and disease-
resistant with market-related traits. Given the extended dry seasons common in arid and semi-arid zones, some of
these crop varieties are climate-resilient, with the ability to withstand extreme weather events and build climate
resilience. These improved crop varieties are a critical part of the climate-smart agriculture (CSA) approach with
the potential to offer the triple wins of increasing productivity with ensuing welfare implications, building
resilience to climatic shocks and reducing the emission of greenhouse gases.
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