HOW WE CAN FARM MORE
EFFICIENTLY?
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First, we need to understand
these essential concepts

Salinity

PH

Efficacy of compounds
Soil biology

Organic Matter (Carbon)
Plant Brix

Plant Monitoring
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Salinity

Soil salinity refers to the concentration of soluble salts in the soil. These salts include compounds like sodium chloride (table salt), calcium sulfate, magnesium
sulfate, and others. When the concentration of these salts becomes too high, it can negatively impact plant growth and productivity.

1. Poor Drainage: In areas with poor drainage, water can accumulate and evaporate, leading to salt buildup in the soil.

2. Fertilizers: Some fertilizers contain salts which, when overused, can contribute to soil salinity.

» High levels of salt in the soil can have several negative effects on plants:

1. Osmotic Stress: High salt levels outside the plant roots can create an osmotic imbalance, making it difficult for plants to take up water.
2. Nutrient Imbalance: High levels of certain salts can interfere with the uptake of essential nutrients by plants.
3. Stunted Growth: Ultimately, soil salinity can lead to stunted growth, reduced yields, and even death of sensitive plant species.

* Reduction in plant
growth

* Reduction in the fresh
and dry weights of
leaves, stems, and roots

* Decrease in leaf water
potential and osmotic
potential

* Decrease in chlorophyll
and total carotenoid
contents

* Disorganization of
thylakoid ultrastructure

» Decrease in total lipid
and protein content
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Decrease of Ca?* and
Mg?* content

Induction of activities of
antioxidative enzymes
such as CAT, PRX, GR,
and SOD

Decrease in the
efficiency of PS I,
electron transport chain
(ETC), and assimilation
rate of CO,

Reduction in nutrient
uptake

reduction of yield of
crop




PH (potential of Hydrogen)

The pH level of the soil significantly impacts the growth, health, and fruit
production of trees. Here's a brief explanation of its importance:

Nutrient Availability: Soil pH influences the availability of essential
nutrients for fruit trees. When pH levels are too high or too low, certain
nutrients may become less available for uptake by the tree's roots.
Maintaining an optimal pH range ensures that essential nutrients such as
nitrogen, phosphorus, potassium, and micronutrients are readily available
for the tree's growth and fruit development.

Root Health: The pH level of the soil affects root health and function.
Extreme pH levels can hinder root growth and development, leading to
poor nutrient uptake and overall tree vigor. Maintaining a balanced pH
creates a favorable environment for root growth, enabling the tree to
establish a healthy root system capable of supporting vigorous growth
and fruit production.

Disease Resistance: Soil pH can influence the susceptibility of fruit trees to
certain diseases. Some pathogens thrive in acidic or alkaline soil
conditions, while others are inhibited by specific pH ranges. By
maintaining optimal pH levels, fruit trees can better resist diseases and
pathogens, leading to healthier trees and higher fruit yields.

Fruit Quality: The pH of the soil can impact the quality and taste of the
fruit produced by fruit trees. Imbalanced pH levels may affect the flavor,
texture, and nutritional content of the fruit. By optimizing soil pH, fruit
growers can enhance the quality of their harvest, producing fruits that are
more flavorful, nutritious, and appealing to consumers.

AGRICURE

pH Risks
wBA [T B T ) e |
& or;lfap'g_se' Neutral 7.0 —— 60% ;?oﬂblility Yy
" Ideal6.q4 —[—norisk__ ocalir?erziS t?sr;ue
Cation [ 60 —[60% spots
problem | -1 70% gﬁtt%fc Eisease
< Asnr?érl(égg - o :: ?ﬁ% _ probablility Disease attacks
40 ——
Nitrogen
Phosphorus
Potassium
Sulfur
Calcium
Magnesium
Iron
Manganese
Boron
Copper and Zinc

40 45 50 55 6.0 65 7.0 7.5 8.0 85 9.0 9.5 10.0

v

The “Sweet Spot” for

pH

optimal nutrient availability.




Efficacy of Compounds

There are numerous fertilizer compounds, each with different effectiveness for farming. For
instance, did you know that approximately 70% of your Ammonium phosphate can become
locked up in the soil after four weeks? Here's a list of some conventional fertilizers that can
be immobilized in a short period:

Calcium Phosphate

Copper sulphate Superphosphate

Ammonium sulphate

Potassium sulphate | Potassium magnesium sulphate

Magnesium phosphate

Zinc sulphate Triple superphosphate

We need to identify the optimal fertilizer source and compunds - one that doesn’t damge
the soil, is easily accessible, and promotes soil biological activity
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TRADITIONAL

Ofertilizers

ORGANIC

<Jfertilizers

Feed the soil | Feed the plant |
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SOIL NUTRIENTS

Potassium

Nitrogen

Calcium

Phosphorus

KOH: K 100%

KNO3: K 40% N 15%

K2504: K 50% S 18%
K2CO3; K 69%

MPK: P 22% K 28%

(NH4)2504: N 24% S 24%
NH4NO3: N34%

DAP: N18% P 46 %
MAP: N 12% P 27%
Urea: N 46% C 20%

Ca5P04: Ca 41% P 19%
CaS04: Ca 29% S 23%
CaNO3: Ca 24% N: 17%
CaCO3: Ca 40%
CaC2H302: Ca 30%

H3PO4: P 27%
MPK: P 22% K 28%
DAP: N18% P 46 %

MAP: N 12% P 27%
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Soil biology refers to the living organisms and processes within soil, * Ahealthy and balanced soil micro biota will:
including bacteria, fungi, protozoa, nematodes, earthworms, and other — Digest and cycle organic matter

microorganisms. These organisms play vital roles in nutrient cycling,
organic matter decomposition, soil structure formation, and overall soil
health. Soil biology profoundly influences farming in several ways:

— Improve soil structure and rooting depth
— Recycle, solubilise and retain nutrients
— Decompose toxins

1. Nutrient Cycling: Soil microorganisms break down organic matter into ~Ingrease water and pistrient holding capacity

nutrients that plants can absorb. This process, known as mineralization, — Produce by-products that promote plant growth
releases essential nutrients like nitrogen, phosphorus, and potassium into — Protect the plant from disease

the soil, supporting plant growth and productivity. — Sequester carbon
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2. Soil Structure: Soil organisms help build and maintain soil structure by
forming aggregates, which improve soil porosity, water infiltration, and
aeration. Healthy soil structure enhances root penetration, nutrient
uptake, and overall plant health.

3. Disease Suppression: Some soil microbes have antagonistic effects on
plant pathogens, suppressing their growth and activity. Beneficial
microorganisms can help control soil-borne diseases and reduce the need
for chemical pesticides.

4. Biochemical Processes: Soil biology influences various biochemical
processes, including nutrient transformations, enzyme activity, and plant-
microbe interactions. These processes regulate nutrient availability, soil
pH, and overall soil fertility.
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Organic Matter (Carbon)

Carbon plays a crucial role in soil health and nutrient availability due to its involvement in various
biochemical processes. Here's a comprehensive explanation of why carbon is vital for soil health and
nutrient availability:

Organic Matter: Carbon is a fundamental component of organic matter in soil, which includes plant
residues, animal manure, and microbial biomass. Organic matter serves as a reservoir of nutrients,
providing essential elements like nitrogen, phosphorus, and sulfur for plant growth. It also improves soil
structure, water retention, and aeration, which are essential for root growth and microbial activity.

Microbial Activity: Soil microbes, such as bacteria, fungi, and actinomycetes, rely on carbon as an energy
source for their metabolic processes. These microbes play critical roles in nutrient cycling,
decomposition of organic matter, and formation of soil aggregates. By breaking down organic residues,
microbes release nutrients in forms that are readily available for plant uptake. Carbon-rich
environments support diverse microbial communities, enhancing soil fertility and resilience.

Humus Formation: Carbon contributes to the formation of stable organic compounds known as humus.
Humus acts as a storehouse for nutrients, particularly nitrogen, by binding them to its organic
molecules. Additionally, humus improves soil structure by promoting aggregation, which enhances
water infiltration, root penetration, and soil aeration. Humus also increases cation exchange capacity
(CECQ), facilitating the retention and release of essential nutrients in the soil.

PH Buffering: Organic matter, rich in carbon, acts as a buffer against changes in soil pH. Soil pH
influences the availability of nutrients to plants; maintaining near-neutral pH levels (around 6.5-7.5) is
optimal for nutrient uptake by most crops. Organic matter releases carbonates and bicarbonates that
neutralize acidity and prevent rapid fluctuations in soil pH, creating a favorable environment for plant
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NUTRIENT CARBON CHELATION
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Nutrients and Carbon

» Research findings investigating soil
life recovery after:
— Fumigant application vs
— Fumigant + composted manure

+ Fumigant: little recovery of soil
function 12 weeks later.

* Fumigant + compost: normal
biological activity observed within

Carbon Protects Biology

8-12 weeks.

* Dungan, RS, Ibekwe, AM. And Yates, S.R. {2003]. Effect of propargyl bromide and 13-

Ecology. 42: 75-87.




Plant Brix (SAP TDS)

Brix is a measurement of the sugar content in a
solution, typically in plant sap. It is commonly used as
an indicator of the overall quality and nutritional value
of fruits, vegetables, and other crops. The Brix level in
plant sap is essentially a measure of the concentration
of dissolved solids, primarily sugars, but also including
other compounds like minerals, amino acids, and

vitamins.
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Photosynthesis

6CO, + 6H,0 > C¢H,,0; (sugar) + 60,

C¢H,,0 (sugar)

Complex sugars
Carbohydrates
Amino Acids
Proteins

Fats & Oils
Hormones
Vitamins
Phyto-nutrient’ |

Protective.
Camnatmde

Is Brix only sugar?

* Measures total dissolved solids (TDS) or ‘brix’ in plant sap.

+ TDS = not just sugars but also carbs, aminos, proteins,
phytocompounds and minerals

* In other words, ALL the products of photosynthesis.

* High brix crops:

* Are sweeter tasting and more minerally nutritious

and have better shelf life.

* Confer insect resistance.

* Have a lower freezing point (frost protection) and

also greater heat tolerance.




How to Increase Brix(Sap TDS)?

Balanced Soil Nutrition: Providing adequate levels of »  Low Brix: Below 5°, often found in immature or
essential nutrients in the soil is crucial for healthy plant stressed plants.

growth and optimal sugar production. This includes , . , _
macronutrients such as nitrogen, phosphorus, and > Medium Brix: Between 5° to 12°, typlcal for many fruits
potassium, as well as micronutrients like magnesium, and vegetables.

calcium, and boron. »  High Brix: Above 12°, indicating fully ripened or well-

Soil Amendments: Adding organic matter such as compost, nourished plants.
manure, or biochar to the soil can improve its structure,
water retention, and nutrient availability, promoting
healthier plants with higher Brix levels.

Interpreting Brix

Biostimulants: Application of biostimulants such as seaweed
extracts, humic acids, and beneficial microbes can enhance
nutrient uptake, stimulate plant metabolism, and improve
stress tolerance, leading to higher Brix levels.

Water Management: Proper irrigation management is
essential to ensure consistent moisture levels in the soil, as
fluctuations in water availability can affect sugar
accumulation in plants. Avoiding water stress and excessive

watering is crucial for maintaining optimal Brix levels. \
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Improve visual quality of
final products

plant defensive

biomolecules

Stimulate immune system
of plants

[Induce the biosynthesis of]

Remove heavy metals from
contaminated soils

Emprove crop performance]

[lmprove root development} Reduce nutrients leaching

Increase shelf-life of
perishable products

[Improve seed germination}

and nutrients use
efficiency

Induce tolerance to biotic
and abiotic stressors

[ Improve nutrient uptake ]

Accelerate crop
establishment

AGRICURE



Plant
Monitoring:

»To be able to monitor
plants, detect problems,
and optimize growth, it's
better to use tools that
make these processes
faster and more accurate.

s
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Why Cardy
Meters

Cardy meters, cutting-edge tools for plant science, offer immediate insights
and practical benefits:

Root Health Assurance:

Monitoring plant sap, Cardy meters ensure strong root systems for optimal
nutrient uptake.

Instant Nutrient Intel:

Providing real-time data on key elements, Cardy meters empower quick
decisions for precise nutrient management.

Balance Indicators:

Cardy meters detect plant balance, alerting growers to potential nutrient
deficiencies or excesses.

Fertilization Precision:

Guiding fertilization plans, Cardy meters help optimize nutrient levels for
sustained plant growth.

Performance Evaluation:

Cardy meters serve as performance indicators, allowing growers to assess
and refine fertilization strategies for thriving crops.
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