
 

 

 

 

 

  

 

 

 

TRANSITIONING TO REGENERATIVE AGRICULTURAL 

PRACTICES IN FODDER CULTIVATION:  

CHALLENGES & OPPORTUNITIES 

 
 

Arunkumar K Ramasamy 

Organic & Specialty Plant Nutrition Consultant 

Market-Orientated Dairy (MOD) Project 

Colombo, Sri Lanka 

April 2022 



 

2 

Table of Contents 

Page 

List of Tables                  3 

List of Figures                 4 

List of Abbreviations                5 

Section 1.0 Introduction               6 

Section 1.1: Balanced Crop Nutrition              9 

Section 1.2: Soil pH and EC                 10 

Section 1.2: Fertilizer requirements for fodder crops                                                                      11  

Section 2.0: Transitioning to regenerative agricultural practices        11 

Section 2.1: Soil microbiome engineering           12 

Section 2.2: Compost Tea and Vermi Tea           15 

Section 2.3: Procedure for Aerated Vermi Tea (AVT) Preparation        16 

Section 2.4: Precision Agriculture            16 

Section 2.5: Brix meter for monitoring and improving fodder quality       18 

Section 3.0: The way forward: Recommendations          19 

Section 3.1: Salient points of the recommendation          20 

Section 3.2: Outcome of the workshop held on 07th march, 2022                21 

Section 3.3: NPK requirement and Cost Calculator                      22 

Section 3.4: Hybrid Sorghum cultivation: A cost comparison         24 

Section 4.0: Summary and Conclusion           25 

References               27 

 

 

This assessment report is made possible by the support of the United States Department of Agriculture 

(USDA). The contents of this assessment report are the sole responsibility of the author/s and do not 

necessarily reflect the views of the USDA or the United States Government. 

 

 



 

3 

List of Tables 

             Page 

Table 1: Predicted yield losses from move to 100% organic production         8 

Table 2: Soil acidity and fertilizer wasted           10 

Table 3: Yield loss experienced by farmers before and after fertilizer ban       12 

 

 

 

 

 

 

 

 

 

 

  



 

4 

List of Figures 

                     Page 

Figure 1: World population from 2 billion in 1930’s to 8 billion now      6 

Figure 2: Closing the gap through balanced fertilisation              10 

Figure 3: Effect of mixing organic & inorganic fertilizer on soil fertility and productivity  13 

Figure 4: Nitrogen use efficiency (NUE). Nitrogen inputs to the system    14 

Figure 5: Biochar-mineral urea composite reduces nitrogen leaching in soil   14  

Figure 6: Research activities measured by scientific publications from 1960 to 2009.  15 

Figure 7: Horiba Laquatwin range of precision handheld meters for soil and plant sap analysis 18 

Figure 8: MOD Fertilizer Calculator Ver3.0, MS Excel document screenshot    23 

Figure 9: Costing for chemical fertilizers-based hybrid sorghum cultivation                24 

 

 

 

 

 

 

 

 

 

 

 

 



 

5 

List of Abbreviations 

pH  - potential of Hydrogen 

EC  -  Electrical Conductivity 

mS/cm - microsiemens per linear centimeter 

CEC - Cation Exchange Capacity 

SOC - Soil Organic Carbon 

SCS -  Soil Carbon Sequestration 

TDS -  Total Dissolved Solids  

°Bx - Brix 
 
WHC - Water Holding Capacity 
 
NUE - Nutrient Use Efficiency (In Figure 3. refers to Nitrogen Use Efficiency) 
 
PGPR - Plant Growth Promoting Rhizobacteria 
 
INM - Integrated Nutrient Management 
 
IPM - Integrated Pest Management 
 
SSM - Sustainable Soil Management 
 
NZI - Net Zero Initiative 
 
CSA - Climate Smart Agriculture 
 
FYM -  Farm Yard Manure 
 
SDGs - Sustainable Development Goals 
 
GHG - Green House Gases 
 
4Rs -  Right Source, Right Rate, Right Time and Right Place (Nutrient Stewardship) 
 
LPM - Liter Per Minute 
 
HYVs - High Yielding Varieties 
 



 

6 

1.0 Introduction 

Intensive agriculture has been practiced worldwide since the advent of High Yielding Varieties (HYVs) from 

1960s. These HYVs ushered in green revolution and helped establish food security in many parts of the 

world due to increased productivity and improved Nutrient Use Efficiency (NUE) in comparison to 

traditional varieties. Intensive agriculture over a period of many decades had an adverse impact on soil 

fertility due to nutrient mining from each harvest under unbalanced crop nutrition and successive 

monoculture regiments. This intensification of monoculture (cultivation of a single crop in a given area) 

over a period of time increased pest incidence and the reliance on pesticides for pest control.  

HYVs in general are high response varieties to fertilizers and improvement in plant breeding techniques 

and genetics accelerated the trend of improved seed genetics over the years resulting in increased 

fertilizer use. All these developments coupled with increased pace of farm mechanization including 

intensive tillage had a dramatic impact on soil biology, soil organic carbon, soil biodiversity, soil structure, 

etc. This over dependence on fertilizers, pesticides and HYVs to improve farm productivity also helped 

develop a high input high yield model of farming now referred to as industrial agriculture or high input 

agriculture.  

High input agriculture is unsustainable in long term due to loss of soil fertility, soil biology and soil 

biodiversity. Over fertilization related loss of excess nutrients to runoff caused eutrophication (process in 

which a water body becomes overly enriched with nutrients, leading to plentiful growth of simple plant 

life like algae which in turn depletes dissolved oxygen impacting aquatic life – algal bloom) in ponds, lakes 

and marine ecosystem in addition to contributing to Green House Gases (GHG). This high input model is 

also reflected in dairy industry adopting unsustainable practices including high yield genetics dependent 

upon high nutrition diet that is fed through a system called Total Mix Ration (TMR). TMR helped the dairy 

industry to scale-up by providing the advantage of better feed intake, reduced feed wastage, stable rumen 

environment and improved digestibility. All these technological advances were critical in addressing the 

food security of increasing human population from 1960s to date. 

          Figure 1: World population from 2 billion in 1930’s to 8 billion now (UN population Division) 
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Since these intensive farming practices were unsustainable in long term, a movement towards alternative 

sustainable agricultural practices gained momentum. These alternative farming practices include 

biological farming, carbon farming, biodynamic agriculture, zero budget farming, permaculture, and 

organic agriculture.  

Regenerative agriculture is a recent phenomenon gaining attention and the dairy industry has embraced 

it towards fulfilling their Net Zero Initiative (NZI). Regenerative agriculture is defined as the conservation 

and rehabilitation approach to food and farming systems and focuses on topsoil regeneration, increasing 

biodiversity, improving the water cycle, enhancing ecosystem services, supporting biosequestration, 

increasing resilience to climate change, and strengthening the health and vitality of farm soil (Wikipedia). 

Recent advances in biotechnology and fermentation technology is threatening traditional dairy industry 

in developing countries due to the emergence of cellular agriculture and lack of facilities to adopt. 

Traditional dairy industry to remain successful, it has to become sustainable under upcoming climate laws, 

needs to support and adopt the best practices of regenerative agriculture. Therefore, dairy industry in Sri 

Lanka (both small and medium scale) needs to gradually adopt the changes according to the present 

context.  Regenerative agriculture is particularly interesting to policy makers as it helps to enhance the 

farm productivity and farm livelihood while improving soil productivity by improving and sustaining soil 

biology, Soil Organic Carbon (SOC) and assisting Soil Carbon Sequestration (SCS).  

Regenerative agriculture is built upon Sustainable Soil Management (SSM) practices and is an evolution 

from Integrated Nutrient Management (INM) techniques. Regenerative agriculture is based upon the 

recent understanding of soil biology and its role in SCS. Plant phenotype is the physical expression of plant 

resulting from the interaction of genotype (genetic constitution) with environment and is generally 

expressed as P (Phenotype) = G (Genotype) + E (Environment). Regenerative agriculture brings in an 

additional set of tools and techniques through Management (M). Effective soil health and farm 

productivity is therefore expressed as, G + E + M through SSM practices built upon latest understanding 

of microbial necromass (organic material consisting of/or derived from dead organisms) and its role in soil 

carbon stabilization. In Sri Lankan forage crop agriculture, the diversity of forage crop species is very 

scanty. They are limited to naturally growing pasture species, naturalized Guinea grass (Panicum 

maximum) and few improved fodder species namely, Napier hybrids (CO-3, CO-4, Super Napier), Fodder 

sorghum and maize varieties.  In Sri Lankan forage production practices, the “Genetic” (G) material of high 

quality are available with the local dairy farmers. But one of the limitations for the productivity of the 

improved genetic material is the “environment” (E) where they are grown (mainly climatic factors). Under 

local farming conditions, especially small and medium scale dairy farms, the “management” (M) of their 

forage crop is very unsatisfactory. This is one of the major reasons for the low productivity (milk and calf 

crop) in their dairies. Due to the poor or unsatisfactory management of their major feed source the fodder, 

the annual anticipated dry matter yield per unit land area and the harvestable total crude protein yields 

and energy levels (quality of the forage) becomes poor and insufficient. This poor management is a result 

of many factors such as poor irrigation, poor fertilization, and poor harvest management of the forage. 
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Regenerative agriculture does not exclude the usage of chemical fertilizers but limits its use by adopting 

precision agricultural practices including 4Rs (Right Source, Right Rate, Right Time and Right Place) of 

nutrient stewardship. Regenerative agriculture is a progressive process and needs time to attain 

sustainability as soil biology requires time to multiply, establish and build soil carbon. 

Recently, Sri Lanka banned the import of all chemical fertilizers and pesticides by executive order on May 

6th, 2021. This blanket ban was a major disruption to Sri Lankan agriculture and resulted in widespread 

issues as the farmers, agri-input industry and various other stakeholders were totally unprepared for the 

sudden transition from inorganic fertilizers based intensive agriculture to organic agriculture.  

Table 1: Predicted yield losses from move to 100% organic production 

Crop Predicted Yield loss (%) 

Paddy 30-35 

Tea 50 

Maize 50 

Potato 30-50 

Sugarcane 30-40 

Cinnamon 25 

Betel 20 

Upcountry vegetables 30-50 

Floriculture 100 

Protected agriculture 100 

 
Source: National Science Foundation of Sri Lanka. Feed the Future. Policy Research Note # 3 Date:     
               August 27, 2021 (Link) 

 

This decision to abruptly ban the import of chemical fertilizers has also affected the progress achieved by 

the Market Oriented Dairy (MOD) in promoting fodder cultivation best practices, silage enterprises and 

milk productivity. Fodder deficit is one of the bottle necks in scaling up dairy sector and enhancing the 

quality and quantity of dairy cattle feed and fodder has a greater impact on increasing milk productivity. 

In addition to the Covid related lockdown and disruptions in 2021, the impact of chemical fertilizer ban 

was severely affected on fodder cultivators and silage entrepreneurs. Hybrid maize, hybrid sorghum and 

hybrid Napier grass are the three main fodder crops cultivated in Sri Lanka. Hybrid maize and hybrid 

sorghum is preferred for silage due to their high biomass yield and the nutritional quality. Napier grass is 
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mainly used as chopped green fodder and not much recommended in ensiling, due to its low nutrient 

concentration especially the soluble carbohydrate content which is an essential ingredient in silage 

fermentation. Availability of nutritionally rich fodder year-round is a major determinant factor affecting 

the productivity of dairy cows. Improving the nutritional quality of fodder through best management 

practices can help address high milk productivity. 

Even though, the synthetic fertilizer ban and the unavailability affect the fodder cultivators especially the 

large-scale cultivators using improved species of fodder, the impact on the smallholder farmers who has 

only a limited area of cultivated fodder for their subsistence farming may not much affected. Most of the 

smallholder dairy farmers use their cattle shed washings and the cattle dung to fertilize their small plot of 

fodder cultivation. Sometimes, the application of cattle manure becomes even excessive and nitrate 

accumulation in the plant and nitrate toxicity in cows also has been experienced. There is no doubt that 

ban on fertilizer importation and unavailability to the farmers to fertilize their fodder crops result in 

deprived dry matter yields and the quality. Often Sri Lankan dairy farmers abuse the fertilizer use by either 

overuse or under use for their forage crop. Therefore, the farmers should be trained and educated on the 

concepts and practices of efficient nutrient management in fodder production to minimize the fertilizer 

dependency and maximize the efficiency.  

Section 1.1: Balanced Crop Nutrition 

Essential elements that are important for plant's optimum growth and survival are Carbon, Hydrogen, 

Oxygen, Nitrogen, Phosphorous, Potassium, Calcium, Magnesium, Sulphur, Zinc, Boron, Iron, Copper, 

Manganese, Molybdenum and Chloride. Nutrients that are required for plants in large quantities above 

1000 parts per million (ppm) are called macronutrients. Essential plant macronutrients are Nitrogen, 

Phosphorus, Potassium, Calcium, Magnesium and Sulphur. Essential plant micronutrients are required by 

the plant in low quantities less than 1000 ppm and they are Zinc, Boron, Iron, Copper, Manganese, 

Molybdenum and Chloride. Whereas Silicon, Nickel, Cobalt and Sodium are considered non-essential but 

beneficial plant micronutrients. As heavy metals, Nickel and Cobalt application is strictly monitored and 

used only when absolutely necessary. Selenium as an essential nutrient for humans is biofortified in dairy 

industry. Selenium is an important element in cattle reproduction and generally they acquire this element 

from their green feed.  

However, the farmers have focused more on NPK fertilization for many decades and at present, the soils 

across the world exhibit depleted essential plant nutrients due to nutrient mining. Regenerative 

agriculture focusses on providing a balanced crop nutrition as per the crop requirements. 
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Figure 2: Closing the gap through balanced fertilization 

Section 1.2: Soil pH and EC 

Soil pH and EC of soils in various fodder cultivation regions were analyzed along with irrigation water they 

use for pH and EC. Wide variations in soil pH was observed across the country.   In Northern parts of Sri 

Lanka (Jaffna Peninsula) in selected fodder cultivating sites exhibited an acidic soil pH and high EC in water.  

Generally, in Jaffna peninsula the major soil group is red, yellow latosol with a soil pH of 7 – 8. Upcountry 

(Hatton area) and some regions of Kurunegala and Anuradhapura districts also showed an acidic soil pH, 

while soil samples of few sites showed an alkaline pH.  Most water samples taken across the country 

generally had a very low EC (0.1 to 0.3 mS/cm).  

Hybrid maize and hybrid sorghum were the most affected fodder crops due to fertilizer scarcity.  High 

organic inputs such as cow dung slurry (dairy washings), poultry manure, compost, vermicompost did not 

support adequate plant growth. All hybrid maize and hybrid sorghum planted in the field showed stunted 

growth in spite of adequate irrigation and abundant organic inputs. This explains the amount of organic 

fertilizer applied was either inadequate to satisfy the plants nutritional demand or the applied organic 

fertilizer was unable to release the nutrient required by the plant at the right time it was necessary. 

However, the scenario for hybrid Napier was very different. Hybrid Napier grass showed a satisfactory 

growth under irrigation and organic inputs. Hybrid Napier grass cultivated close to the dairy units 

performed well due to the periodic application of cow dung and use of cowshed washings for irrigation. 

Under water stress conditions hybrid Napier grass performance was below par even under adequate 

organic inputs. 

Table 2: Soil acidity and fertilizer wasted (Link) 

Soil Acidity Fertilizer Wasted 

4.5 pH 71% 

5.0 pH 54% 

5.5 pH 33% 

6.0 pH 20% 

6.5 pH 0% 
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The soil pH plays an important role when fertilizers are applied as a source of plant nutrients. The best 

utilization of plant nutrients can be achieved when the soil pH is at neutral or close to neutral (close to pH 

7). The availability of some nutrients is pH dependent. Some are available at low pH and others at high 

pH. These characteristics are very specific for micronutrients. Up-country soils are generally acidic and 

with a high organic matter content. However, the dry zone soils are having a neutral to slight alkaline 

condition with less organic matter.  

Section 1.3: Fertilizer requirements for fodder crops 

In any crop production soil testing is an important aspect. Most of the Sri Lankan farmers do not test their 

soil nutritional status for fertilizer budgeting. NPK fertilizer dosage recommendation for crops can only be 

specified by Department of Agriculture in Sri Lanka. Current policy of promoting organic agriculture needs 

to keep in perspective to understand the constraint in recommending inorganic/chemical NPK fertilizers. 

Although, the soil testing to evaluate the nutritional status of plant nutrient deficiencies are done routinely 

by the Department of Agriculture (DoA) for fertilizer recommendation for field crops, no soil testing is 

done for forage crops. The reason for this is that forage crops does not come under the preview of the 

DoA.  It is entirely under the authority of the Department of Animal Production and Health (DAPH). DAPH 

does not have a routine practice of analyzing the soils of forage cultivators. If any forage cultivator needs 

to analyze their soils (as a subsistence or commercial farmer) then they have to get it analyzed at the DoA, 

university laboratory or private sector laboratory at their own expenses.  Therefore, guidelines for 

fertilization of forage crops with synthetic fertilizer or organic fertilizer is not well established or the 

recommendations are not updated. Most of the present recommendations for the fodder crops are 

derived from the recommendations made for Indian soils and climatic conditions.  This is one of the major 

setbacks to the forage crop production in Sri Lanka. The DAPH emphasized that new fodder maize varieties 

are under experimental stage in collaboration with the Dry Zone Crop Research Institute at Maha 

Illuppallama for suitability potentials and yield estimations study. 

Sri Lankan hybrid maize and hybrid sorghum seed suppliers are mainly private entities and their 

recommendation before government ban was a blanket basal (soil application) fertilizer dose of 30:25:10 

(30 Kg Nitrogen, 25 kg Phosphorus-P2O5 and 10 kg Potassium-K2O) per acre supplemented with 5000 kg 

of Farmyard Manure (FYM) or compost. On an average well decomposed FYM has a NPK content of 0.5 

percent N, 0.2 per cent Phosphorus-P2O5 and 0.5 percent Potassium-K2O. 

Based on these recommendations 5000kg FYM can provide 25 kg of Nitrogen (N), 10 kg of Phosphorus (P) 

and 25 kg of Potassium (K) to the forage crop. Majority of dairy farmers do not apply FYM at recommended 

doses and currently there is a high demand and a market value for organic fertilizers.  Therefore, in Sri 

Lanka due to the dearth of synthetic fertilizers, dairy farmers find an additional revenue by selling their 

cattle waste rather than fertilizing their own forage crops.  As a result, most dairy farmers are not using 

the cow dung and cow dung slurry for their own farms. Unrealistic high price of compost and 

vermicompost has created an unsustainable ecosystem. 
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Inorganic NPK nutrients are provided through chemical fertilizers namely Urea, Triple Super Phosphate 

(TSP) and Muriate of Potash (MOP). Urea has 46 % N, TSP has 46% P-P2O5, 24% Ca-CaO, 4.5% S-SO3 and 

MOP has 60% K-K2O. To provide 30 Kg nitrogen per acre as basal dose need to apply 65 kg of urea. For 25 

kg of P as P2O5  need to apply 54 kg of TSP and for 10 kg of K as K2O need to apply 16 kg of MOP. Urea, TSP 

and MOP are all imported chemical fertilizers and now scarce in the market due to low forex reserves. Sri 

Lanka has natural rock phosphate deposits at Eppawala in Anuradhapura district and from these, two 

forms of rock phosphate fertilizers are produced, namely Eppawala rock phosphate (ERP) and high grade 

eppawala rock phosphate (HERP). The P2O5 content in ERP is between 33 to 40 % but soluble P is about 

1.5 % compared to 98 % in TSP. This low solubility and the availability of phosphorus in natural Eppawala 

rock phosphate makes this a less efficient phosphate fertilizer.  

Hybrid Napier grass varieties also have a high nutrient requirement as hybrid maize and hybrid sorghum. 

Recommended NPK fertilizer dose for hybrid Napier is 60:20:16 (kg/acre) supplemented with 10000 kg of 

FYM per acre. 

Hybrid maize and hybrid sorghum varieties in Sri Lanka were not responsive to abundant organic inputs 

like frequent cow dung slurry application. This cow dung slurry was available from the cattle shed washed 

material and the quality as a fertilizer varies   considerably farm to farm. Hybrid Napier performed 

relatively better in the absence of inorganic fertilizers provided sufficient water and in abundant sunlight 

along with sufficient cattle dung slurry. 

The dairy farms having sufficient Napier grass cultivated without synthetic fertilizer and using only cow 

dung and cattle shed washings were able to manage their cow productivity through TMR feeding.   

Table 3: Yield loss experienced by farmers before and after chemical fertilizer, pesticide ban 

Crop    Yield before ban      
(MT/Acre) 

Yield after ban  
(MT/Acre) 

  Yield Loss (%) 

   Hybrid Fodder Maize  24 to 28  10 to 12  ~ 50 

Hybrid Sorghum 25 to 30  14 to 16 ~ 40 

 Hybrid Napier 16 to 20 10 to 12 ~ 40 

 

Section 2.0 Transitioning to regenerative agriculture practices 

Regenerative agricultural practices can help Sri Lankan agriculture to improve crop productivity and build 

soil health. Providing organic inputs that assist soil biology, build soil carbon and improve nutrient cycling 

through inputs like quality compost, vermicompost, green manuring, microbial inoculants is now gaining 

traction due to the chemical input ban. Exclusive focus on organic inputs at the cost of crop productivity 
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and food security is an unsustainable approach. Mixing of organic inputs with inorganic chemicals should 

be encouraged and promoted as it helps in improving soil fertility and crop productivity. 

 

 

 

 

 

 

 

 

 
Figure 3: Effect of mixing organic & inorganic fertilizer on soil fertility and productivity (Link) 

Cation Exchange Capacity (CEC) of soil is the ability of a soil to retain cationic elements such as NH4
+, K+, 

Ca++, Mg++ etc. The cation exchange properties lie in the organic matter and the clay colloidal in the soil. 

The ability of the CEC of a soil is severely affected by repeated application of inorganic fertilizers. 

Application of chemical fertilizers mixed with organic fertilizers improves the CEC of soil. Phosphorus Rich 

Organic Manure (PROM) is gaining traction as an input towards sustainable soil management as it helps 

to reduce the cost of fertilization and also helps in the conservation of phosphate mineral, a nonrenewable 

resource. PROM enriched with Phosphate Solubilizing Bacteria (PSB) should be of interest in the Sri Lankan 

context because of available rock phosphate from Eppawala deposits. Urea coated with carbon rich 

ingredients like humic acids can also help in improving nutrient use efficiency in soil. Urea blended with 

biochar is also proven to boost plant growth and reduce nitrogen leaching. 

Current Ukraine-Russia conflict and fertilizer export ban can create hyperinflation scenarios. Sri Lanka is 

already witnessing very high prices for organic inputs and higher pricing for scarce inorganic fertilizers. 

Scaling up quality organic inputs availability like compost, vermicompost, biochar needs to be done in a 

massive scale and industrial scale blending with inorganic fertilizers contemplated. Additional enrichment 

with encapsulated microbial inoculants to this hybrid organic-inorganic mix would be useful. To address 

the fertilizer shortage in Sri Lanka the State sector is giving its full thrust to popularize and manufacture 

organic input products involving the state and the private sector. As a step further the government also 

ventured into importation of various organic products until the local organic production is satisfactorily 

achieved. Microdosing techniques pioneered by ICRISAT in Africa, Fertilizer Deep Placement techniques 

developed by IFDC needs to be looked upon to overcome the current constraints faced by Sri Lanka. 
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Figure 4: Nitrogen use efficiency (NUE). Nitrogen inputs to the system (red arrow, BNF is biological 

nitrogen fixation) will cycle through the soil (purple arrows), are susceptible to environmental losses (blue 

arrows), and are eventually used by crops (green arrows) with a portion harvested or removed (red arrow). 

Authors propose simultaneously targeting these different processes to increase NUE and agricultural 

sustainability. (Link) 

 

Figure 5: Biochar-mineral urea composite reduces nitrogen leaching in soil. (Link) 
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Section 2.1: Soil microbiome engineering 

Microbial inoculants play an important role in improving soil fertility and nutrient availability to the crop. 

They can help in increasing the efficiency of applied chemical fertilizers and manures. Plant microbes’ 

interaction in enchanted fertilizer use efficiency is well documented. 

Figure 6: Research activities measured by scientific publications from 1960 to 2009. This analysis was 

based on the ISI Web of Science database search in May 2009 using the keywords: “microorganisms and 

fertilizer use efficiency”. (Link) 

Soil microbiome engineering with microbial consortia is gaining traction in regenerative agriculture 

towards SSM. Rhizosphere (the region of soil in the vicinity of plant roots) engineering with microbial 

consortia based on Plant Growth Promoting Rhizobacteria (PGPR) is the current trend in microbial 

inoculants for agriculture and they consistently outperform single strain inoculants due to their diverse 

capabilities and adaptability in varied environment.  

Sri Lanka is missing out on a huge opportunity to enhance its agricultural productivity due to its very 

nascent biofertilizer industry and the restrictions for imports of microbial cultures. Sri Lanka needs to 

study the opportunity in this space and work towards easing the restrictions for trade of beneficial 

microbes, Biosafety Level 1 microbes validated as PGPRs. Probiotics are now used as a therapeutic to 

improve human health and Direct Fed Microbes (DFM) are widely used in livestock and aquaculture 

industry. Biological wastewater treatment is a multibillion-dollar industry and microbial cultures are 

widely traded across the globe. Sri Lanka has excellent relationship with countries like USA, Australia, New 

Zealand, Japan and India who have a well-developed and diverse microbial industry. Sri Lanka needs to 

establish a national microbial culture collection centre with the support of its partner countries and NGO’s 

to kickstart the nascent microbial inoculant industry. Initially it can source validated PGPR cultures from 

abroad and gradually develop its indigenous microbial collection that would be helpful in enriching the 
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bio-efficacy validated PGPR collection that is available to private sector. Practicing periodic application of 

quality aerated compost tea/vermi tea can also improve soil microbial diversity. 

Section 2.2: Compost Tea and Vermi Tea: 

Compost Tea as a concept was pioneered by Dr. Elaine Ingham to regenerate soil biology and stabilize the 

soil food web. Aerated Compost Tea (ACT) has emerged as the easiest and fast way of building soil biology 

and soil microbial diversity. Do-It-Yourself (DIY) movement is strong in ACT and there are many variations 

of the process of compost tea preparation. It is important to understand the pros and cons of ACT and 

adopt suitable measures to avoid the pitfalls of a bad ACT. The University of Arizona Cooperative Extension 

AZ1739 June 2017 document Compost Tea 101: What Every Organic Gardener Should Know by Valerisa 

Joe, Channah Rock and Jean Mclain is good beginning guide. (Link) 

Benefits of ACT frequent application include enhanced biofertilization and biological fixation of nitrogen, 

improvement of soil carbon content, increasing the numbers of microorganisms and improving plant 

health. Quality of ACT depends on the source material and in the current Sri Lankan scenario it is suggested 

to go for vermicompost as the base material for tea brewing as the quality of compost that is available in 

the market is highly suspect. In general, vermicompost units in Sri Lanka are well maintained and standard 

production process adhered to in comparison with the compost.  

Section 2.3: Procedure for Aerated Vermi Tea (AVT) Preparation: 

1. Use a quality water, preferably low EC water for AVT preparation. Do not use water from reverse    

osmosis system (soft water). If chlorinated water is to be used aerate it well using an aquarium air pump 

for a couple of hours. A vitamin C tablet (ascorbic acid) can also be used in addition to aeration to 

remove chlorine in water. 

2. Take 20 L bucket fill with water and have some 25 percent unfilled headspace remaining.  

3. Suspend two cup volume of vermicompost (around 400 gm) in a permeable bag in way that it is fully 

immersed in water. Tea bag material based custom bags can be used as it should be available easily in 

Sri Lanka. 

4. Add 5 ml of a foliar nutrition product preferably a suspension concentrate (high analysis NPK with 

micronutrients) with a density of more than 1.5 gm per cm3. This serves as nutrition for microbes. 

5. Add a sachet (50 ml) of bacterial consortia (PGPRs) as a microbial inoculum source.  

6. Add one tablespoon of brown sugar, one tablespoon of humic acid and one tablespoon of fish protein 

hydrolysate.  
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7. Use an aquarium air pump with the capacity of 20 Litre Per Minute (LPM) for aerating the liquid. If 20 

LPM is not possible a minimum of 10 LPM pump can be used. It better to provide aeration in 1:1 ratio. 

8. Aerate the liquid for 16 hrs to 24 hrs continuously. After the brewing time is over, please use the liquid 

for field application within 3 hours. Do not store it. AVT should be used immediately 

9. Dilute AVT liquid in non-chlorinated water at 1:10 ratio (1 Litre AVT in 10 Litre water) and apply to the 

crops. AVT can be used as a foliar spray and also for drenching the root region. 

10. Use freshly prepared AVT 20 Litres diluted 10 times per acre. Apply every 15 to 20 days to build soil 

biology. Use quality source materials to get quality AVT. AVT is essentially a microbe brewing process 

to multiply aerobic beneficial microbes and quality of ingredients including quality microbial inoculants 

is critical. 

Section 2.4: Precision Agriculture 

Precision Agriculture is defined as a management strategy that gathers, processes and analyzes temporal, 

spatial and individual data and combines it with other information to support management decisions 

according to estimated variability for improved resource use efficiency, productivity, quality, profitability 

and sustainability of agricultural production. Precision agriculture is an important component of 

regenerative agriculture as recent advances in sensor capabilities help understand plant metabolism and 

nutritional status better. Precision agriculture also helps in responding to crop stress conditions, address 

hidden hunger issues and improve NUE.  

Plant sap analysis is a precision agriculture technique that is useful in acquiring real time data from the 

plant on its internal nutritional status. Horiba Laquatwin range of waterproof precision handheld meter 

are frequently used by renown crop consultants to decipher crop nutritional status real time. Plant sap 

analysis to get real time data from defined young leaves and old leaves of the standing crop for nutrients 

like Nitrate nitrogen, Calcium and Potassium is now possible with these meters. These meters can also be 

used to check the soil nutritional status for the above-mentioned nutrients. These tools can help 

agronomists, plant breeders, seed industry professionals and crop consultants to fine tune the nutritional 

requirement of a specific crop. Foliar nutritional intervention and crop response can also be monitored 

with these meters. These meters can be calibrated easily and have a detection range of upto 9000 ppm. 
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Figure 7: Horiba Laquatwin range of precision handheld meters for soil and plant sap analysis 

Section 2.5: Brix meter for monitoring and improving fodder quality 

The accepted method of evaluating the nutritional quality of a feed or forage crop is by analyzing the 

proximate composition, cell wall constituents and digestibility. The soluble sugar content of a forage crop 

is determined by an optical refractometer.  The sugar concentration is expressed as “Brix Value”. Higher 

the brix value, higher the sugar content in the plant. A brix value of a forage crop having a < 3% is 

considered “poor”, 4 – 7% as “moderate”, 8 – 12% as “good” and > 13 as “excellent”. Most of tropical 

fodder grasses are within the range of 3 – 5. Introduced fodder sorghum and fodder maize varieties may 

reach up to 7 brix value due to its inherited physiology. However, the brix value of fodder grasses and 

fodder sorghum and maize could be improved by proper irrigation, fertilization and right time of 

harvesting like management practices. In Sri Lanka brix value for forages are not in use. Instead, common 

practice is to use other nutritional quality by using laboratory techniques.  Even though, the brix value is 

not measured, it is important during the ensiling. Success of the silage fermentation and the quality of the 

set silage is determined basically on the brix value or the level of soluble sugars in the ensiling forage 

material. Process. The use of brix meters or refractometers to check the nutritional quality of crops has 

emerged into a DIY movement focused towards improving nutrient density and generally referred to high 

brix farming. It is well documented that modern HYVs have low nutrient density compared to traditional 

varieties. HYVs nutrient density can be improved very much with better nutrient management. Most of 

the initial brix meters used for checking of forage quality was mainly the simple handheld manual devices. 

Due to variations in brix reading with temperature fluctuations and manual reading errors, current digital 

brix meters that provide automated temperature compensated reading is preferred. 
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Plant cell sap is extracted using a garlic press made from robust quality materials like stainless steel. Digital 

brix meters provide instant readings and when the plant sap sampling is standardized for the stage of the 

crop and time of sampling it can provide valuable insights on crop quality.  

Section 3.0: The way forward: Recommendations 

Soil pH in select fodder growing fields had acidic pH from 4.4 to 5.7. Irrigation water was mostly good with 

very low EC below 0.5 mS/cm found in most places. Site specific soil testing and nutrient management is 

suggested. Use of soil conditioners like dolomite is not an established practice and currently practiced 

only in tea estates. Use of micronutrients is also not a regular practice for most farmers in Sri Lanka. Plant 

nutrient recommendations like NPK fertilizers for crop cultivation are mandated to be officially 

recommended only by Department of Agriculture. Therefore, working in tandem with Department of 

Agriculture developing a balanced crop nutrition program with required rate of soil conditioners to correct 

soil pH is suggested. Recommended to specify a blanket recommendation of magnesium sulphate with 

the approval of Department of Agriculture at the rate of 10 kg to 25 kg per acre as basal dosage and use 

of micronutrient mixture (formulation ratio of different essential micronutrients as suggested by 

Department of Agriculture) at the rate of 5 kg to 10 kg suggested. Strongly recommend using multiple 

foliar sprays as affordable suspension concentrate products for foliar spray that have a high density of 

nutrition (above 1.5 gm/cm3) containing a combination of macro and micronutrients.  

Important organic inputs/ingredients for regenerative agriculture like humic acids, mycorrhizae, protein 

hydrolysates, seaweed extracts are not prevalent in Sri Lanka. Suggested to policy makers and regulators 

on the need for easy availability of such inputs. 

Similarly, the need to establish a national culture collection centre for Plant Prowth Promoting 

Rhizobacteria (PGPR), microbial inoculants, bio-pesticides, mycorrhizae was emphasized to kickstart the 

nascent biofertilizer industry. Important PGPRs and microbial consortia products need to be made 

available for the farmers which would greatly assist in the transition towards regenerative agriculture. 

Assistance in creating link with Department of Forage Crops in Tamil Nadu Agricultural University, 

Coimbatore to utilize their various improved and recommended fodder crop varieties for Sri Lanka, 

proposed to higher authority. 

Procedure for brewing quality compost/vermi tea explained to various stakeholders in detail along with 

hands-on demonstrations during workshop. Since compost quality available in the market with high 

quality and standard is strongly recommend using as a vermicompost to be used as the source of 

microflora for brewing aerated vermi tea. Most vermicompost units visited have good management 

practices and their products are superior in comparison to compost available in the common market. 

NPK fertilizers like urea, triple super phosphate (TSP), muriate of potash is generally not available in the 

market. It is priced out of reach for most fodder cultivators. Currently each 50 kg bag of these NPK 

fertilizers are sold above 15,000 LKR in the black market. Since the government has lifted the ban on 

import of chemical/inorganic fertilizers it should be available in the markets in near future but at a higher 

price as the fertilizer subsidy is now withdrawn. Government had provided 50% subsidy for fertilizers for 
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use in crops other than paddy. Paddy farmers availed a higher percentage of subsidy. Current foreign 

exchange crisis in Sri Lanka also leads to import constraints. 

NPK fertilizers with government subsidy earlier was priced around 1500 LKR per 50 kg bag. Now it is 

expected to be around 3000 to 5000 LKR per 50 kg bag without subsidy. Ukraine war, recent ban of 

fertilizer exports by Russia and prevailing high oil prices will have an adverse impact on the pricing of NPK 

fertilizers.  

To improve the nutrient use efficiency in soils improving soil biology is a proven technique apart from 

building soil organic carbon. Mixing organic inputs with inorganic inputs has a positive impact on nutrient 

availability. Current trend in soil health management is to coat fertilizers with carbon. Available quality 

compost, vermicompost can be mixed directly with inorganic fertilizers before application. Fertilizers and 

compost together can help build soil and improve nutrient use efficiency.  

Section 3.1: Salient points of the recommendations 

1. Practice balanced crop nutrition program. Exclusive reliance of NPK fertilizers for crop productivity 

needs to be avoided. Fertilizer budgeting needs to include all essential plant nutrients apart from NPK, 

all essential macronutrients and micronutrients for basal & foliar application. 

2. Check soil pH and correct the soil pH towards neutral. Use soil conditioners like dolomitic or lime to 

correct acidic soil and also provide calcium and magnesium nutrition. 

3. Study the possibility of recommending application of magnesium sulphate and micronutrients as 

blanket recommendation in association with Department of Agriculture. 

4. In association with Department of Agriculture deploy portable soil pH and EC meters to monitor the soil 

pH of fodder cultivators and provide a standardized chart for soil conditioners rate of application. 

Similarly develop a micronutrient formulation specific for fodder crops as basal application and a 

recommended balanced foliar nutrition consisting of macro and micronutrients from available quality 

suppliers. 

5. In association with Faculty of Agriculture, develop and standardize the plant nutrition package of 

practice for fodder crops utilizing recent advances in sensor technology and plant cell sap analysis. 

Horiba portable precision meters (Laquatwin range) should be helpful in understanding real time 

nutritional status of crop and also help in understanding the effect of various nutritional programs on 

the crop or adopt a system that fodder farmers will encouraged and assisted to analyze their soil 

samples in state or private laboratories at a reasonable price.  

6. Focus on improving nutrient density apart from biomass yield. Use brix meter to quantify increase of 

nutrient density with balanced crop nutrition and soil biology improvement. Use digital brix meter if 

necessary and standardize the protocol to avoid most of the known pitfalls of variations in brix reading 

at different time period of the day. These precision tools can also be used to standardize and monitor 

silage quality. 
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7. Reduce tillage as possible, have the soil biology alive with living roots and avoid it being barren, provide 

balanced foliar nutrition with macro and micronutrients using nutrient dense liquid formulations like 

suspension concentrates (>1.5 gm/cm3). Use foliar as feasible but at least two foliar sprays 

recommended at critical growth stages per harvest. 

8. Prepare aerated vermi tea as per suggested tea brewing protocol enriched with beneficial microbial 

inoculants and apply frequently (15 to 20 days interval) to build soil biology. 

9. Practice mixed crop green manuring and incorporation into the field to build soil microbial diversity and 

enrich indigenous mycorrhizal populations. 

10. Establish regenerative agriculture protocols towards sustainable soil management. Building soil 

biology and soil carbon helps build soil fertility long term. 

11. Improve the availability of quality organic inputs like humic acids, protein hydrolysates, amino acid 

concentrates, seaweed extracts, mixed crop seed packs for green manuring, biofertilizers, mycorrhizae 

that are critical for regenerative agriculture. Improve the availability of nutrient dense foliar products 

(>1.5 gm/cm3). 

12. Establishing a national microbial culture collection centre for beneficial microbes focused on 

agriculture and livestock industry is critical for Sri Lanka to develop a robust and vibrant microbial 

inoculant industry. Initially this centre can source validated microbial cultures from friendly partner 

nations and progressively isolates, identify and validate indigenous microbial cultures through a 

network of available agricultural institutions and collaborative international partners. 

Section 3.2: Outcome of the workshop held on 07th March 2022 - Revitalizing Sri Lankan Agriculture to 

overcome Present Fertilizer Challenges held at Mahaweli Reach Hotel, Kandy  

1. Dr. S.H.S.A. De Silva, Director General of Agriculture, Department of Agriculture (DoA) in his speech 

emphasized that animal feed production is as important as human food production. 

2. Both Department of Agriculture (DoA) and the Department of Animal Production and Health (DAPH) 

are working towards the development and enhancement of animal production in the country. 

3. One of the major tasks of DoA is to improve soil fertility and sustainability through organic agriculture. 

4. Presently DoA is promoting and expanding organic agriculture concepts in local food production to 

minimize pollution, global warming, increase farmers profitability and availability of safe healthy food. 

5. Dr. K.A.C.H.A. Kothalawala, Director General, DAPH in her speech mentioned that > 80% of the farmers 

are having less than 6 heads of cattle and many do not have sufficient land for their dairying. This limits 

the production and the supply of quality forage as feed. 

6. Emphasis on the importance of developing a commercial fodder production programme involving 

private sector. The projects such as MOD can be a driving force for such initiative. 
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7. Many farmers do not practice systematic soil nutrient management and it is important to educate and 

train dairy farmers to use their fertilizer and manure in an effective way such that fertilizer efficiency 

and sustainable soil fertility could be achieved. 

8. The general view of the audience and the panel of experts is that DoA, DAPH can closely work with the 

dairy sector to improve and sustain soil productivity though fertilizer or manure application and soil 

nutrient management with right technological interventions and correct advice to the farmers. 

9. The DAPH can introduce new high yielding fodder varieties and can test them at the field level in 

collaboration with DoA on suitability, yield estimation, fertilizer recommendation and feeding quality 

prior to release. 

10. The role of MOD in this context is very significant as it can prepare a stage and make a link between 

the dairy farmers with DoA and DAPH.  

11. The MOD can in addition use its field staff to work more closely with the DAPH and DoA to disseminate 

the findings and recommendation at the farmer level. 

Section 3.3: NPK requirement and Cost Calculator:  

Unavailability of NPK fertilizers along with unrealistic high price of hoarded products in the open market 

is the current scenario. Organic inputs like compost, vermicompost, animal manure, etc are also in very 

high demand outstripping supply and are quoted at astronomical prices. Under this scenario it would be 

useful for farmers and MOD team to be provided with an excel spreadsheet fertilizer calculator where in 

a mix and match of organic and inorganic inputs as available and affordable can be fed to the excel sheet 

and cost of inputs calculated along with the NPK budgeting as required for the crop variety. A highly 

customizable excel fertilizer calculator has been created for this purpose and shared. This report mentions 

fertilizer NPK requirements for fodder crops in terms of Kgs per acre as it is widely used by field executives 

interacting with farmers especially executives from seed companies. Since most of the published literature 

generally recommend NPK requirements for crops in Kgs per hectare (ha) the excel spreadsheet has 

options for both Kgs per acre and Kgs per hectare.  

The excel document MOD Fertilizer calculator has five sheets. The first sheet calculates the nutrient 

requirement based on organic inputs and inorganic inputs in Kg per Hectare. The second sheet is in Kgs 

per acre. The third sheet has the list of organic inputs along with their nutritive values. This third sheet 

titled organic material also includes NPK values of organic inputs from plant-based fertilizer/manure and 

animal-based manure referenced from Dr. M.S. Nijamudeen, Additional Director, Sustainable Agriculture 

Research and Development Centre presentation on Plant Nutrients (March 7th, 2022, workshop). Fourth 

sheet titled inorganic material includes the list of chemical fertilizers along with their NPK nutrient 

content. Fifth sheet labelled sheet 3 is only for reference and NPK recommendations for various varieties 

can be entered in this sheet.  
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Figure 8: MOD Fertilizer Calculator Ver3.0, MS Excel document screenshot. (Refer PDF guide for more 

information) 

Hybrid sorghum requires 30:25:10 Kg per acre as a basal dose NPK along with 5000 kg FYM as per seed 

suppliers. Providing 65 kg urea, 54 kg kg TSP, 16 Kg MOP per acre addresses the basal dose requirements 

through inorganic fertilizers. Since inorganic fertilizers are prohibitively expensive due to scarcity 

(currently quoted at 500 LKR per Kg) and the need to reduce inorganic inputs towards transitioning to 

regenerative agriculture, it is proposed that this transition be initiated with 25 kg urea, 25 kg TSP and 10 

kg MOP per acre (30,000 LKR @ 500 LKR per kg approx.)  if available and rest of the requirements 

addressed through available organic inputs, foliar nutrients, vermicompost tea and biofertilizers.  

Blanket recommendation of 20 kg magnesium sulphate and 10 kg micronutrient mixture per acre can be 

considered with approval from Department of Agriculture. 200 kg of vermicompost (LKR 20,000) per acre 

as basal dose is suggested (100 LKR per kg) along with inorganic fertilizers. Mixing available organic inputs 

directly with inorganic inputs and its application to soil is recommended. Two foliar sprays (1L per acre 

diluted in minimum 100 L water) with nutrient dense foliar products in 15 days interval in between would 

be helpful between each harvest cuttings. Prices for 1L foliar nutrition product is around LKR 2500 and 

LKR 1500 is the manual labour cost for foliar spraying per acre. Foliar spray cost would be LKR 16000 per 

cutting.  

Providing 25 kg N after every cut through inorganic fertilizers as recommended by hybrid sorghum seed 

suppliers would be a challenge and it is recommended that available organic inputs be used along with 

periodic vermicompost tea preparation applied in 15 days interval. Fourteen to sixteen metric tonnes 

would be the approximate yield per cut per acre expected initially with these recommendations and can 

progress to above twenty metric tonnes after three consecutive cropping seasons. Building soil organic 
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carbon and soil biology is paramount to create a viable farming ecosystem and current economic crisis 

and fertilizer scarcity is an opportunity to establish regenerative practices.  

Section 3.4: Hybrid Sorghum under Industrial Agriculture & Regenerative Agriculture: A cost 

comparison 

Any cost comparison to be viable and reasonable requires market price stability along with a meaningful 

price trend that is predictable. Current Sri Lankan situation is far from ideal for such comparisons mainly 

due to the price dynamics of highly fluctuating prices both for organic and inorganic inputs. Nascent 

organic input industry and unavailable inorganic inputs due to previous import restrictions and 

subsequent forex issues has resulted in a market scenario of huge demand for any available inputs. This 

scenario results in skewed price points widely fluctuating where cost comparisons can only be of cursory 

value. This analysis might provide some insights on predictable yield under various scenarios. Please note 

that Sri Lankan farmers don’t have access to key inputs like mycorrhizae, humic acids, microbial consortia 

based microbial inoculants (PGPR consortia), biofertilizers (limited availability) to create a viable transition 

to regenerative agriculture in the shortest possible time. 

Figure 9: Costing for chemical fertilizers-based hybrid sorghum cultivation 
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It costs LKR 1,43,000 per hectare for basal fertilisation excluding the cost of 60 kg N applied per hectare 

after each cut. Generally, three cuts per crop cycle is practised under current conditions. This costs an 

additional of LKR 65,000 per application.  

Costing for regenerative agriculture practices for hybrid sorghum cultivation under current scenario is 

mentioned in Figure 8. The cost comes to LKR 89,500 per hectare considering fifty percent of the NPK 

requirement is provided through chemical fertilizers and the rest through available organic inputs cattle 

dung, cattle urine, compost tea, vermicompost, green leaf manures, etc.  

Due to nutrient mining under fertilizer deficit conditions the available NPK to the standing crop is 

depleted. Under such scenarios yield levels for hybrid sorghum would be below 36 metric tonnes per 

hectare per cut without adequate fertilizer inputs. Once the soil biology and soil carbon status is improved 

and stabilised with periodic interventions like compost tea application, mixed crop green manuring and 

incorporation, balanced crop nutrition including foliars under available budget yield levels can be 

enhanced to above 45 metric tonnes per hectare per cut over a period of time (two to three years) even 

with just fifty percent of the NPK requirement met through chemical fertilizers.  

Ideally this transition to regenerative agriculture practices can be initiated with microbial inoculants that 

can enhance the availability of nitrogen through biological nitrogen fixation. Mycorrhiza and phosphate 

solubilising bacteria can enhance P availability. Potash mobilising inoculants can assist in unlocking the K 

fixed in the soil.  

 

4.0 Summary and Conclusion 

Sri Lanka is currently facing severe economic crisis coupled with agrarian crisis creating enormous hardship 

to the population. Depleted forex reserves that are not replenishable in the near future due to covid 

disruptions, high energy prices, limited remittances and upcoming debt payments limit the options 

available to fulfill essential needs. Conventional nutrient budgeting and fertilizer recommendation based 

on soil nutritional status and crop requirement are not feasible in crisis situation when basic essentials 

like electricity, oil and gas are becoming scarce.  

Geostrategic position of Sri Lanka makes it an important country for global powers. As Indian ocean 

becomes more contested between global powers the importance of Sri Lanka gets elevated. Countries 

like USA, Japan, China, India and Australia would be inclined to assist Sri Lanka to further their geopolitics. 

Current Ukraine-Russia conflict has impacted Sri Lanka adversely as they are the leading consumers of Sri 

Lankan Tea contributing to a significant portion of tea exports. They are also a major tourist source 

contributing to the tourism economy. Belarus-Russia freeze on fertilizer exports will have a negative 

impact on Sri Lanka due to fertilizer price inflation. Sri Lankan farmers are already facing very high price 

for both organic and inorganic inputs. 

Sri Lanka under this distress situation needs to focus on creating a road map that helps to shift its import 

dependance towards self-sufficiency and sustainability. MOD has seen good progress in milk production 
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due to its targeted intervention and those gains might be lost if a course correction to mitigate current 

disruptions are not done immediately.  

Sri Lanka needs a high input high yield model for milk production that MOD is promoting currently based 

on HYVs and TMR feeding and this needs to be sustained as economically feasible. Balanced crop nutrition 

program for these HYVs focused on improving nutrient density affordably is paramount for the survival of 

this model. MOD also needs to look upon low input low yield pasture grazing model that can be viably 

scaled. This model would be easily sustainable for Sri Lanka under current conditions. Animal genetics and 

fodder varieties can be sourced from India as it has become self-sufficient under similar agro ecological 

ecosystem. 

Climate laws would become mandatory across the world in the near future to fight climate change and 

regenerative agricultural practices will become mainstream. Sri Lanka is blessed with a tropical climate 

that can be utilized towards self-sufficiency and sustainability by shifting to regenerative agriculture. 

Interventions mentioned in this report like green manuring, aerated vermi tea, microbial inoculants, 

balanced crop nutrition, plant sap analysis, foliar nutrition, mixing organic and inorganic nutrients to 

improve NUE can go a long way in making Sri Lanka self-sufficient in food grains, vegetables, fruits and 

fodder. Improving soil carbon, soil microbial diversity and soil health is paramount for climate resilience 

and SSM techniques coupled with climate smart agricultural practices can help Sri Lanka to confidently 

face the future. 
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