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Why Soil Health Deteriorated

• Unprecedented use of  chemical fertilizers 

• Lack of  crop rotation

• Over use of  Pesticides

• Have caused precipitation of  chemicals into the soil which have altered the 

structure, texture and properties of  the soil and reduced soil microbiology



What is Soil Health?

• Soil health is more correctly referred to as the capacity of  the soil to support 

plant growth, resist disease, and maximize nutrition, water availability and 

aeration.

• Soil health views soil as a functioning ecosystem (the living soil).

• It also considers maintaining biological activity and diversity of  soil over time 

– not just how plant growth can be maximized in one year.



Soil Health – Reviving 

• A PROGRAM FOR SOIL HEALTH REVIVAL MUST AFFECT FOLLOWING 

AFFECT FOLLOWING ASPECTS OF SOIL:

• Physical (structural) – Tilth, infiltration, porosity, bulk, density, aggregation, texture (mix of  

sand, silt and clay).

• Chemical – Nutrient content, salinity, pH, organic matter, mineral content (parent material).

• Biological – Biomass, biodiversity, biological activity and disease suppressiveness.



Limitation of  Current Policies

• Bio pesticides / Bio Fertilizers tend to focus on the crop more than the soil 

aspect.

• There is an acute burden on the majority illiterate farmer community to 

understand and apply these highly technical products.

• The isolated applications of  these products are unable to be convincing to 

the farmers utilizing them.



Limitation of  Current Policies

• The method of  application needs special attention and care of  the farmers 
to realize the results which is difficult due to problems with labor availability 
and costs.

• Will take extremely long time and cost to assimilate bio products to large 
areas of  the agricultural land in sufficient quantity and diversity to realize a 
tangible effect in terms of  soil quality improvement.

• The use of  several bio products by farmers would prove costly and may not 
attract their popularity in the intended time frame or may cause an aversion.



The Holistic Approach

• The systematic application of  well diversified soil beneficial microorganisms 
(consortia) by a method that is relatively easy and not burdened by the need for the 
farmer’s understanding of  the complicated subject.

• The application methodology would allow a higher quantum of  propagation in a 
shorter period of  time and would allow a meaningful assessment of  improvement 
in soil quality and hence crop improvement.

• The focus would be on SOIL BIODIVERSITY and HEALTH in the long term in a 
joint Government Initiative stemming from an acute need for soil health 
improvement.



Holistic Approach

• The concept would be to provide doses of  INNOCULUM of  beneficial soil 
microbes.  The essential objectives would be:

• Adequate Microbial Populations

• Adequate Microbial Activities.

• Both intended to contribute to soil quality in the following way:

• To allow the beneficial microbes to serve as a biological buffer to make soils suppressive to 
soil borne plant pathogens like nematodes and root invading fungi.

• To aid in soil moisture management because they product slimy compounds that bind clay 
particles together into soil aggregates.



Microbial Populations & Activity

• Microbial populations tell us the numbers of  living microbes in soil, 

but they do not tell us how active those microbes are. 

• Microbial activity measures the amount of  physiological work 

(respiration) being done in a soil. 



Soil organic matter contributes to all 

aspects of  soil quality, plant productivity, 

and environmental stability. 



Soil Organic Matter



Soil organic matter occurs in three forms, 

or pools, in the soil 

• The active pool (10-20%)

• Fresh organic matter, like plant residues, that are easily broken down by 
microbes.

• The slow pool (20-30%)

• Highly decomposed plant materials, like lignin, that are slowly broken down 
(half-life in decades).

• The passive pool (60-90%)

• Very stable materials, like humus, that remain for hundreds of  years.



Soil microbes regulate nutrient flow among 

the pools of  organic matter. 

Model showing that 

bacteria can transfer 

organic carbon from one 
pool to another. 

Here, bacterial activity 

transfers organic C from 

the slow to the active 
organic matter pool.



Cultivation results in reducing the 

active and slow pools of organic 
matter.



Feeding 9 Billion PPL by 2050?

• FAO Director-General José Graziano da Silva, emphasised a paradigm shift is 

needed to make agriculture sustainable. In particular a departure from “an input 

intensive model”. We need to reduce the use of  agricultural inputs such as 

water and fertilizer and look to new solutions. Such approaches as agroecology, 

climate-smart agriculture and biotechnology were used as examples of  alternatives 

to the current system but that their use should be based on evidence, science and 

local context. The FAO’s director-general made the urgency of  making agriculture 

more sustainable for the long term clear, noting that food production needs to 

grow by 60% by 2050 to meet the demands of  a population of  9 billion people.

http://www.fao.org/news/story/en/item/250148/icode/


AGROECOLOGY
Ref:  http://canwefeedtheworld.wordpress.com/2014/07/04/what-is-agroecology/

• defined as “an ecological approach to agriculture that views agricultural areas 
as ecosystems and is concerned with the ecological impact of  agricultural 
practices”. 

• The scientific study of  whole agricultural systems including social and environmental 
factors within and beyond the scale of  the farm

• The range of  techniques developed from ecological concepts to build resilience and 
sustainability which can be put into practice

• A social movement, which explores the ways in which agriculture may better serve 
society

http://www.merriam-webster.com/dictionary/agroecology


Microbes as a Community

• When organic matter is added to soils and the overall microbial 

community is stimulated, not all members of  that community 

beneficially impact plants and soils.

• By selecting the most active microbes from natural communities, we 

can improve on nature.

• The search for microbial inoculants represents an advancement in soil 

microbiology to optimize the soil microbial community to enhance 

crop productivity and soil health. 



Consortia Based Soil Beneficial Microbes

• Consortia based microbial applications (50+) serve two purposes:

• Bio Diversity

• Continuous organic amendments

• Stimulation of  plant growth

• Economical concept for mass deployment

• Increase in active and slow pools of  organic matter



Challenges of  Mass Assimilation

• Isolate applications of  specific need based organisms cannot result in macro 

level appreciation of  biotechnology.

• The program must be to a greater extent independent of  farmer dependency.

• The program must support reduction in normal rates of  fertilizers

• The program must bring about macro level crop productivity increases and 

improvement in soil properties.



Proposed Concept -

Chemical Compatibility of  Microbial 

• To co-relate and utilize existing mechanisms of  soil inputs for deployment of  

specific populations of  beneficial microorganisms on a systematic and 

consistent manner.

• TWO major Chemical Fertilizers used regularly:

• Di Ammonium Phosphate (DAP) – Usually at time of  plantation

• UREA – At definte intervals depending upon crops.



Proposed Concept -

Chemical Compatibility of  Microbial 

• Allow mixture of  two specific consortia based microbial applications

a) DIAMOND with DAP   b) PLATINUM with UREA

• Reduce current quantities by 30% (50 kg replaced by 35 kg applications)

• 3 to 5 year applications would in most probability lead to reduced application 

of  pesticides due to better crop health.

• Where possible, compost based organic amendments to be additionally used 

at time of  plantation for rich accelerating conditions of  microbial activity.
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