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METRICS TO THE MADNESS

• 1.6 Billion Hectares of production in agriculture worldwide 

• 72.4 million hectares of organically registered food production globally ,(FAO 2021)

• 72.4/1600 = 4.5% of all production is organic

• 1900’s Population was 1.6 B and total area under production was 844 mil ha =  1.89ha/person

• 2018 population was 7.8 B and total area under production was 1.68 B = 4.64 ha /person

• SO 95.5 % of all production is conventional and or either in another practice of sorts

SO the big question is why is everyone making a big fuss about organics?

What can this 5% do for 7.9 billion people globally in 2022 ?

How can we affect change in food production with such heavy odds?

We have already !



IT IS ALL ABOUT THE BASE!

205 M Tons Of Fert 

(2021 FAO)

7 Trillion tons of Food (  FAO 2021)

THE ANSWER LIES IN THE ORGANIC FRACTION 

OF THE SOIL



This pyramid represents a food 

chain showing the diversity of 

living organisms found in most 

soils. The base has lots of 

organisms, which tend to be small 

and support life for organisms 

above. Upward through each 

level, fewer organisms remain 

until you get to the top with a 

single bird. The smallest 

organisms, it turns out, are the 

most abundant.





AGRICULTURE 
ECOSYSTEM 



WHAT IS HAPPENING UNDERGROUND?



COMPLEX PHYSICAL  BIOCHEMICAL  SYSTEM



BUGS 

TALK!!!



BIOLOGY 

INTERACTS

WITH PLANTS,

SOIL AND OTHER

BIOLOGY!

WE ARE LEARNING!



PLANT 

DIVERSITY 

CONNECTS 

THE SOIL TO 

THE 

ATMOSPHERE

CREATES BUG

DIVERSITY



MICROBES 

HAVE 

AFFINITIES 

FOR ROOT 

ZONES AND 

PLANT SPECIES

DIVERSITY







Competitive Exclusion

5% Beneficial

Probiotics Pathogens 

5% Harmful90% Neutral 

“The neutral microbes can 
be pathogens or beneficial 
depending on the milieu.”



AGROECOLOGY AS 

FARMING SYSTEM



AGROECOLOGY FARMING

Evaluation/Audit of 

diversity in the area 

surrounding the farm, 

on the farm and in the 

hectare. Considering 

even neighbor farms 

activities and 

diversity.

Soil 

classification, 

soil health 

measurement 

Soil health 

strategy 1-3-7 

year plan.

Greater farm 

planning to 

increase diversity 

and improve 

resilience by 

means of cover 

crops and where 

allowed 

agroecology/

Agroforestry.



Promoting use of 

carbon based or 

organic 

fertilisers.

Reduction of 

harsh 

chemicals and 

limited use of 

synthetic 

fertilisers.

Natural 

predators and 

use of biological 

inputs in the soil 

and on foliage to 

help mitigate 

any risks that 

might occur.

On farm 

recycling of 

organic wastes 

to produce 

high quality 

compost.

AGROECOLOGY FARMING



Integrated use of 

Decision Support 

systems such as 

software platforms to 

track and improve 

water, inputs and 

labor management per 

hectare.

Cooperative 

decision making 

is critical when 

farmers start to 

approach large 

scale operations.

Rewarding the 

growers with 

improved market 

access and 

connecting them 

to ecologically 

aware consumers 

e.g. The Good 

Food Network.

AGROECOLOGY FARMING



SOIL HEALTH

MAJOR PRINCIPLES OF SUSTAINABILITY 



SOIL HEALTH THE 

CORNETSTONE OF 

AGROECOLOGY

… is the production

of abundant food 

without depleting the 

earth`s resources or 

harming the 

environment.

… follows the 

principles of nature 

and it allows for both 

livestock and crops to 

become self 

sustaining.

… is the farming

of social values

and it influences

communities by

means of the food

and balance it

brings to nature.

… is tied to 

broader global 

economy. 



AGROECOLOGY

Larger farming units and more use of chemicals and ever bigger 

equipment has contributed to a rapid decline in soil erosion, water 

quality and increased pollution. 

The influence of vertically integrated farming and production systems 

has dominated for over 50 years and have ignored farms as ecosystems.

The birth of AGROECOLOGY was not overseen by policy makers or 

governments but by forward thinking scientists, small scale farmers 

and environmentalists.



The food production system has placed ever increasing demands on 

higher yields off less area, so  as the soils health degraded and along 

with it society`s health.

Each and every hectare of land is connected to us as consumers of food 

– you farm where you buy food!

Large scale monocropping has led to loss of biodiversity. This is where 

mother nature starts to fight back with fungal resistance, herbicide 

resistance and insect resistance. 

AGROECOLOGY FARMING



SOIL HEALTH

Agriculturalists  focus nowadays is on soil health 

and we have developed some simple strategies and 

introduced them to mainstream agriculture.

How is it

measured?

Why is soil health 

important?

What contributes to

a healthy soil?

What can I do to 

improve it?





WE CAN MEASURE THIS NOW?!



Ideal Soil Composition

{ }
Pore 

space 

50%

Solids 

50%

25% Water

25% Air 5% Organic Matter

45% Inorganic (mineral 

materials)

Brady & Weil, 2008



Rhizoplane

Area on the 

surface of the 

root.

Outer 

rhizoplane

Outer area on 

the surface of 

the root.

Inner 

rhizoplane

Inner area of 

the surface of 

the root.

WHERE  THE TYRE HITS THE TAR !



SOIL HEALTH AUDIT

• Standard soil analysis using Mehlich 3 we classify soil 

on basis of CEC.

• Catergory 1 CEC 1-9 

• Category 2 CEC 10=19

• Category 3 CEC 20 +

• CEC affected by Clay and Mineral content.

• Samples taken again from within these categories as 

reference blocks and submitted for analysis.

• Phospholipid fatty acid test along with Haney soil test.

PLFA test example



SOIL HEALTH AUDIT

Soil Health Assessment



COVER CROP / SOIL HEALTH

Cover crops for soil 

remediation and 

general climate 

management are 

major driving 

factors on choice 

and diversity of 

cover crops

Insect population 

control and 

summer irrigated 

cover crops also 

recommended as 

many insects 

complete their 

life cycle in the 

soil..

Efficacy and budget 

are always 

considered.

Addressing the 

Achilles Heels first!

The analysis is 

then evaluated 

by our agronomy 

team and also 

with the grower 

and their  

specialists and a 

short and long 

term strategy is 

put in place.



COVER CROP / SOIL HEALTH

We have seen 

that one in every 

5 to 7 rows as a 

permanent 

refuge area for 

beneficial 

insects.

Reduce use of 

herbicides 

completely, can 

even be grazed at 

certain times of the 

year. Animal factor.

Fowl are used in 

some cases for 

insect control 

and soil 

improvement as 

well as extra 

income on farm 

with mobile hen 

houses.

Strip farming where 

larger areas are left 

under natural 

vegetation and also 

added species for 

diversity of 

environment. 

Roadsides also 

planted.



SOIL BOOSTING

Certain crops 

need boosting of 

rootzone at or 

near 

germination. 

This helps reset 

the soil and kick 

start the season.

Addition of specific 

microbes, short chain 

organic acids, longer 

bigger more stable 

acids, organic forms 

of nitrogen and micro 

elements at the root 

zone helps to boost 

soil biology and 

increase root zone 

activity and health.

Applications of 

compost, chips and 

cover crop residue 

is encouraged into

rows allowing for 

affordable mulching 

and weed control 

but based on the 

PLFA test.

The accelerated 

degradation 

builds the humus 

fraction quickly, 

we track this 

through the Soil 

Health Test.

Timely 

applications of 

lacking or plant 

specific 

nutrients are 

always 

considered as we 

strive for high 

yielding quality 

produce.



SOIL PROTECTION

Addition of beneficial 

populations of helper 

bacteria along with target 

specific bacteria and 

fungi allows for improved 

control of cyclic insects 

and fungal populations.

Use of 

Entomopathogenic 

Fungi and Bacteria to 

further protect the 

vineyards when insect 

and disease pressure 

is on the increase.

The baseline 

resilience is supplied 

by the natural 

diversity within and 

from outside the 

hectare.



MEASURING TO MANAGE

We utilise real 

time accurate 

weather data plus 

insect/disease 

decision support 

system to drive 

timely applications 

of inputs for 

control

This allows for 

optimal use of 

greener technology 

closer to the 

incident. This offers 

us more effective 

control with a 

product that is not 

persistent in the 

environment.

This decision 

support system also 

allows us to 

exercise

“The Do Nothing 

Principle”. 

When disease 

and insect 

pressure is low 

we allow nature 

to maintain 

balance.



Most important to soil quality is the active SOM  fraction (10 to 35%) which 

is composed of partially decomposed plant and animal residues, microbial 

biomass and metabolites.

Active C fraction

Passive C fraction

Soil organic matter

Most of what’s left 

is the passive SOM 

fraction which is 

resistant to microbial 

decomposition.



ACTIVE CARBON : WHAT FARMERS WANT?

The residence time of active carbon is estimated to be 2 to 5 years,

in contrast to recalcitrant C (e.g., humus) that has a turnover time of several 

hundred to thousands of years.

Because of its relatively short turnover time, active carbon is more sensitive to 

management changes affecting soil carbon in agro-ecosystems than total organic 

carbon (TOC).  Active carbon may be

used as an indicator of change produced by cropping and soil management practices 

that manipulate SOM content.

EVERYONE IS CHASING THE CARBON FRACTION THAT IS PASSIVE AND STABLE !



Soil Biology

 Active organic matter is available to soil organisms

 Soil organisms decompose organic compounds, manure

 Store nitrogen

 Enhance soil aggregation

 Prey on crop pests

 Food source for higher trophic predators







POINTS TO CONSIDER IN 

AGROECOLOGY

 DIVERSITY  ( COVER CROPS AND BLOCK 
DESIGN/ROTATION)

 RESILIENCE ( AFFORDED TO US BY CONSERVING 
DIVERSITY)

 PROFITABILITY ( WE FARM AS IF OUR  LIFE DEPENDED ON 
IT!)

 ENVIRONMENTALLY LOW IMPACT ( DO NO HARM ! )

 CARBON POSITIVE ( MORE ORGANICS LESS INPUTS)

 IMPROVED WATER CYCLE ( COST AND EFFECT OF WATER)

 REDUCED INPUTS ( GOOD FOR EVERYONE)

 MEASUREMENT ( SCIENCE WITH ETHICAL MOTIVE IS 
GOOD)



MEASURE!!!



DIGITAL FARM CAN BE JOINED TO COMMUNITY
Agricultural 

Nature 

Conservation

In the barn

Machine Data

Employees

Inventory

Suppliers

Advisor
Customers



DECISION SUPPORT SYSTEMS

Farmers Crop 

Recording

Weather

Forecast

Consultant Weather 

Data

Irrigation 

Management Disease Management

Weather 

Station
ProbesCroplite CloudFarm

CloudFarm

Knowledge 

& 

Algorithms

Open Data



HARDWARE







5 MAJOR CHANGES NEEDED 

 AGROECOLOGY IS NEEDED TO CHANGE  BIG AGRICULTURE PRODUCTION

 FARMERS MUST BE REWARDED FOR MORE THAN JUST PASSIVE CARBON BUILDUP

 DIVERSITY IN FIELD AND IN ECOSYSTEMS MUST BE PRESERVED SO FIELD DESIGN 

MUST CHANGE 

 COMPLETE DEPENDENCY ON HARMFUL CHEMICALS MUST REPLACED BUT SOFT 

CHEMISTRY RETAINED

 FOOD NEEDS TO BE EVALUATED NOT JUST ON ITS SAFETY BUT ON ITS 

NUTRITIONAL DENSITY



ACTIONS IN BUILDING 

SOIL HEALTH

 COVER CROPS ARE ESSENTIAL NOT A COST!

 PROPER MANAGEMENT OF WATER ( OVER 
IRRIGATION CARDINAL SIN)

 MEASURE AND MONITOR WITH GOOD SOIL HEALTH 
ANALYSIS

 REDUCED USE OF NITROGEN FERTIILISERS

 REDUCED USE OF HARSH FUNGICIDES
INCREASED APPLICATIONS OF ORGANIC 
AMENDMENTS AND BIOLOGICALS

 BOOSTING SOIL BIOLOGY TO IMPROVE 
BIOCOMMUNICATION IN SOILS



HELPER BACTERIA





Bacillus subtilis
• Pathogen control
• Plant growth promoting
• Organic matter decomposition
• Phosphate solubilization

Lactic Acid Bacteria
• Bacteriocins
• Nematode control
• Fungal control
• Endophytes

Purple Non-Sulphur Bacteria
• N-Fixing
• Organic matter decomposition
• Detoxify anaerobic environments
• VAM helpers
• Produce amino acids, nucleic acids

Yeasts
• Plant Hormones
• Vitamins/Growth Regulators
• Pathogen control



MICROBE LIFT AND ACTIVATE 



THANK YOU



India alone accounts for 37% of the world's total severely food-insecure 

population. Every year, the SOFI report presents estimates on the Prevalence of 

Undernourishment (PoU) and the Prevalence of Moderate and Severe Food 

Insecurity (PMSFI) at the global-, regional- and country-level.11 Jul 2022

What percentage of Indian farmers are small farmers? AVERAGE SIZE 1.15 ha

Agriculture, with its allied sectors, is the largest source of livelihoods in India. 70 

percent of its rural households still depend primarily on agriculture for their 

livelihood, with 82 percent of farmers being small and marginal.

Prevalence of undernourishment (% of population) in 

China was reported at 2.5 % in 2019, according to the 

World Bank collection of development indicators, compiled 

from officially recognized sources.

The average farm size in China was 0.43 ha, 

and 92.49% of farms were less than 2 ha (30 mu).09 Nov 

2020



In Africa, there are an estimated 33 million smallholder farms, and the farmers 

that live on them contribute up to 70 per cent of the food supply. With greater 

investment in smallholder agriculture, many countries have the potential to 

increase food production and reduce poverty.

One in five people — 21% of the population — were facing hunger in Africa in 

2020. 282 million people are undernourished in Africa.22 Feb 2022

CHINA

The total area of certified organic agriculture cultivation increased more than five-fold 

between 2005 and 2018, to 3.1 million hectares, according to a 2019 government 

report. China ranked third in certified organic area in 2017, after Australia and 

Argentina.22 Apr 2020

INDIA

About 2.78 million hectare of farmland was under organic cultivation as of March 2020, 

according to the Union Ministry of Agriculture and Farmers' Welfare. This is two per 

cent of the 140.1 million ha net sown area in the country.08 Sept 2020

AFRICA

Just 2 percent of Africa's farmland is considered organic — seven times less than 

the global average, according to data from the Research Institute of Organic 

Agriculture (FiBL) — in a continent where natural agricultural and subsistence 

farming are widely practiced. AVERAGE FARM SIZE IS UNDER 1 HA 



 These 3 regions account for 3.1 Billion people almost half the globe


