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VALAGRO GROUP FOLIAR FERTILIZATION COUNTRY INFORMATION

INDIA: A GIGANT SUBCONTINENT!

N T

Population: 1.236.000 b. habitants

AGRICULTURE IS THE BACKBONE OF

THE INDIAN ECONOMY
It produces 8% of Global Agricultural GDP on only

9% of the world’s arable land

General land data, 2002-2012

| ‘ Total area  Arable land  Cultivated area | Permanent crops
‘ (1000 ha) (1000 ha) (1000 ha) (1000 ha)
2002 328,726 159,934 169,534 9,600
2007 328,726 158,104 169,284 11,180
2012 | 328,726 157,350 169,650 12,300

Source FAO, 2014
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VALAGRO GROUP

LAND vs VALUE

FOLIAR FERTILIZATION

CROP ANALYSIS
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Harvested land (logaritmic scale)
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NUTRIENTS DEFICIENCIES IN PLANTS
Low productivity » LIMITED MINERAL NUTRIENTS

Macro — meso and micronutrients disorders
response to surrounding environment.

FOLIAR FERTILIZATION

=

MAIN PRINCIPLES

affect greatly plants performances and their

Supply of chemical compounds required for growth and metabolism » NUTRITION

For an element to be described as

1.

mineral element;
2.
3.

ntial three criterias must be met:

¢

a given plant must be unable to complete its life cycle in the absence of the

the function of the element must not be replaced by another mineral element;
the element must be directly involved in plant metabolism.

A PLANT NUTRITIONAL PRODUCT MUST MATCH
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THESE REQUIREMENTS!!
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HOW REACH PRODUCTION

VALAGRO GROUP FOLIAR FERTILIZATION
A CORRECT NUTRITIONAL PROGRAMME: THE FIRST REQUISITE TO
REACH PRODUCTION

SOIL SYSTEM (equilibrium) SOIL SYSTEM (no-equilibrium)
y

|

NUNTRIENT SUPPLY

(irrigation water, rainfall, O.M. degradation)
+
NUTRIENT REMOVAL

(leaching, productio, pruning material, volatile

losses) +
MINERAL SUPPLY

_ (irrigation water, rainfall, O.M. degradation)

° fValagro

MINERAL CONCENTRATION

(leaves, fruits, branch, roots analysis)
+
ANNUAL PLANT DRY MATTER

(for each organ)
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FOLIAR FERTILIZATION WHEN APPLY FOLIAR

VALAGRO GROUP
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WHEN WE SHOULD APPLY FOLIAR APPLICATION PRODUCTS:

In each of this conditions, the decision to apply foliar fertilizers

is determined by:
+ the magnitude of the financial risk associated with the failure

to correct a deficiency of a nutrient;
« The perceived likelihood of the efficacy of the foliar

fertilization.
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VALAGRO GROUP FOLIAR FERTILIZATION TECHNICALASPECTS

% wwuen, FOLIAR APPLICATION PRODUCTS
/\%/ == Foliar adsorption;
S / mase o Penetration through leaf surface;
+ Uptake and adsorption in the cellular
compartments of leaf - translocation;

¢ use

~——Cuticde

PENETRATION MECHANISMS INSIDE THE LEAVES

Af Peach(fruit) B Cherry (frutto)

¢ Rose (leaf‘) 4 D Brocceoli, (leaf)

Cuticles, cuticolar ruptures and imperfection, stomata,
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Source: Fernandez, Sotiropoulos, Brown - Foliar fertilization: scientific principles and field practices

Water is the main matrix to
dissolve foliar products

VALAGRO GROUP FOLIAR FERTILIZATION | TECHNICALASPECTS
FOLIAR APPLICATION PRODUCTS

Surface differences depending on species, variety, organs influence spray
efficacy - needs of adjuvants

AND SPECIES ANGLE WITH PURE WATER (° ) UROIMEGE

Adaxial side of E. globulus 140
Adaxial side of Ficus elastica leaf 83
Calanda peach (P. persica) 130 E
Apple (Mz:zlus domestica) 84 - 1
Fruit surface
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VALAGRO GROUP FOLIAR FERTILIZATION | TECHNICALASPECTS
FOLIAR APPLICATION PRODUCTS

Influence on nutrient penetration:

1. CONCENTRATION: The concentration of a nutrient present in a foliar spray will always be
significantly higher than the concentration found within the plant organ = kind of nutrient
(e.g. macro- or micronutrient), plant species, age, nutritional status and weather conditions
and all of these will ultimately be limited by the need to avoid phyto-toxicity.

2. HIGH SOLUBILITY: salts, chelates, complexed based products;

3. pH, HUMIDITY

70
40 Dew Point represents the temperature at which the air
is completely saturated with water vapor.
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VALAGRO GROUP FOLIAR FERTILIZATION TECHNICALASPECTS

FOLIAR APPLICATION PRODUCTS

Influence on nutrient penetration:

4. MOLECULAR WEIGHT: The size of the nutrient molecule in solution will affect the rate of
penetration of a foliar fertilizer as a consequence of the mechanism of cuticular absorption.

5. ELECTRIC CHARGE: element/s — cuticle charges -> uncharged or electron-charged
compounds and anions can penetrate the leaf and are translocated in the apoplast, easier
than positively-charged complexes or cations.

6. N STATUTS IN PLANTS:

o High Nitrogen
64

o £ 55 Turkey
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Adana Samsun Cakmak et al., 2010, J. Agric Food Chem.

7. OTHER ENVIRONMENTAL FACTORS: temperature, light, rainfall etc.
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VALAGRO GROUP FOLIAR FERTILIZATION | TECHNICALASPECTS
FOLIAR APPLICATION PRODUCTS

THE ADJUVANTS: a lot of efforts to develop adjuvants for herbicides, more
focus on foliar fertilizers should be done in the future.

Adjuvant name on label Proposed mode of action

surfactant lowering surface tension

wetting agent equivalent to "surfactant”

detergent equivalent to "surfactant”

spreader equivalent to "surfactant”

sticker increasing solution retention; rainfastness

retention aid increasing solution retention; rainfastness

buffering agent pH buffering

neutraliser pH buffering

acidifier lowering pH

penetrator increasing the rate of foliar penetration (e.g. by ‘solubilizing’
cuticular components)

synergist increasing the rate of foliar penetration

activator increasing the rate of foliar penetration

compatibility agent improving formulation compatibility

humectant retarding solution drying by lowering the formulation’s point of
deliquescene (POD) on the leaf

drift retardant better spray targeting and deposition on foliage

bounce and shatter minimizer ~ better spray targeting and deposition on foliage

Alfredo Sgrignuoli " @Va’ag’woﬁ
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VALAGRO GROUP FOLIAR FERTILIZATION Ca UPTAKE

FOLIAR FERTILIZATION: Ca transport to fruits is low, due to the
strong impact of transpiration on §a transport

Organs of low
transpiration,
are poor in Ca

Trans-
piration

Accumulation in the
transpiring tissues,
i.e. leaves

Calcium is pulled up
by the transpiration
stream via xylem
vessels

Alfredo Sgrignuoli 12 Mva’agron

Marketing Department




VALAGRO GROUP FOLIAR FERTILIZATION TECHNICALASPECTS - Ca UPTAKE

Calcium uptake in Golden D.
Target: 5 mg Ca /100 g fw at harvest
FOLIAR APPLICATIONS
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Source: Adapted scheme - Schlegel e Schoenherr, 2002

VALAGRO GROUP FOLIAR FERTILIZATION THE FOLIAR FERTILIZATION: When

Changes in Zinc Concentrations of Endosperm Depending on Timing of Foliar Zinc
Spray (Measurements by LA-ICP-MS)

No Foliar Zn
0 Application

Zinc, mg kg!

o o

0 0.5 1.0 15 2.0
Digtance (mm)

Foliar Zn Spray at Stem
Elongation and Booting
Stages

0 02 04 06 08 10 12 14
Distance (mm)

Foliar Zn Spray at Milk and
Dough Stages

Distance (mm)
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VALAGRO GROUP FOLIAR FERTILIZATION RAW MATERIALS: the quality

THE QUALITY OF A FOLIAR FERTILIZERS DEPENDS ON THE QUALITY
OF ITS RAW MATERIAL

“ |
1 | -
- :
b =

"

Nutrients content (composition and title);

Content ratio between NO,/NH,/Urea;

Presence or not of chloride;

Specific nutrients in ionic form;

Purity (impurities and unsolved);

Solubility (g/1at20° C);

pH (acidity or alkalinity);

Conductivity (EC mS/cm 1g/la 18-25° C);

v Miscibility and compatibility with other fertilizers.
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VALAGRO GROUP FOLIAR FERTILIZATION RAW MATERIALS: the quality

Ammonium Sulphate m‘

; > | T Py = LOW SOLUBILITY
Q L/ K/ - TECHNICAL PROBLEMS
- (nozzle occlusions)

PRODUCTION STANDARD TECHNICAL
WASTE AS PRODUCTION STANDARD TECHNICAL

WASTE AS

SOLUBILITY

TRANSPORT: BAD DISTRIBUTION
AMONG NUTRIENTS;

UREAPRILLED UREA MICRO-PRILLED
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VALAGRO GROUP FOLIAR FERTILIZATION RAW MATERIALS: the quality

Potassium Sulphate vs Potassium Nitrate m(

" LOW
‘ SOLUBILITY

Potassium Sulphate
9 g/100 mli

———

Potassium Potassium TR
Sulphate Nitrate ‘ » HIGH

(K,S0,) (KNO,) SOLUBILITY

Potassium Nitrate
36 g/100 ml
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VALAGRO GROUP FOLIAR FERTILIZATION | CHETALES/COMPLEXING AGENTS

Chelating or complexing agents (EDTA —

LSA etc) can influence the plant uptake
and nutritional bioavailability
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VALAGRO GROUP FOLIAR FERTILIZATION CHETALES/COMPLEXING AGENTS

v 1 o

Fig.2 — An homogenous volume of
each treatment solution was applied
to a leaf per plant (either to older or
intermediate leaves, to account for
vegetative age);

Fig 3 - AFTER TREATMENTS,
RAINFASTNESS (30 mm =+ 2.5 -

15 minutes) WAS SIMULATED
BY USING A MANUAL
SPRAYING

Alfredo Sarignuoli
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VALAGRO GROUP FOLIAR FERTILIZATION CHETALES/COMPLEXING AGENTS

RESULTS - KINETICS OF ZINC UPTAKE BY PLANTS USING é%
BREXIL Zn and EDTA-Zn (competitor) AT DIFFERENT SAMPLING
AND TIMING

Oh 05h 1h 2h 6h 4 days 30 days

—4—Brexil Zn ~m=EDTA (competitor)

Fig. 7 — Kinetics of Zn uptake by plants
ANOVA, alpha=0.01
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VALAGRO GROUP FOLIAR FERTILIZATION CHETALES/COMPLEXING AGENTS

Sustainable Cultivation of Durum Wheat

Changes in grain concentrations of Zn and Fe after foliar application of
different Zn-containing fertilizers (at 0.1% and 0.3% rates) in wheat
grown under greenhouse conditions

Spray TE concentration Spray TE
Treatment Product dose 1 (mg/Kg) dose 2 concentration
(mg/Kg)
Zn Fe Zn Fe
1 Control - 17 £ 1 29 + 3 - 17129+ 3
2 Zn-EDTA | 01% | 23+1 | 27+2 | 03% 393i 317i
K] Brexil (LSA) 0.1% 36 = 1 28 =5 0.3% 53+7 324
Source: data extracted from Harvest Zinc Fertilizer project.
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VALAGRO GROUP FOLIAR FERTILIZATION BIOSTIMULANTS

And BIOSTIMULANTS?
They cannot substitute nutrition but

Plant biostimulants contain substance(s) and/or micro-organisms whose
function when applied to plants or the rhizosphere is to stimulate natural
processes to enhance/benefit nutrient uptake, nutrient efficiency, tolerance
to abiotic stress, and crop quality (soruce: EBIC)

Indipendently from their nutritional state
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VALAGRO GROUP FOLIAR FERTILIZATION BIOSTIMULANTS - Phenomic approach

Megafol on tomato - DROUGHT STRESS
[YY{ Y\ {c]L vs DROUGHT STRESS UNTREATED AND POSITIVE CONTROL

Condition Treatment Megafol Control Rate
Drought stress 1 application :
(5/04) (5/04) X 8 miL

Experiment performed on tomato plants (cv. “IKRAM”) - brought to the wilting point

MEGAEOL

Stress induction
(Beginning of water stress)

200 ml of H,0 (recovery)

Transplant

S L
C

First stress period Second stress period (recovery)
(4 days) (5 days)
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VALAGRO GROUP FOLIAR FERTILIZATION BIOSTIMULANTS — Phenomic approach

1. RGB (Red-Green-Blue) > Digital biomass
f/ - = 5 = _7\.

— F - g —

Side View Side View 90°
\  Diei I . . Pixels |
\_ Digital_biomass = 3 Pixels sige view + ¥ PiXels sise90° +Log ( z ; top } J

Destructive verification experiments show that this digital traits has 80% correlation -
&lp areen_mass (KevGene. R.v. Berloo. J. Guerra) r'

UNTREATED MEGAFOL
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VALAGRO GROUP FOLIAR FERTILIZATION BIOSTIMULANTS - Phenomic approach

Megafol on tomato - DROUGHT STRESS
2. UV analysis: high low fluorescence > high fotosynthetic effciency
o
-
-
-—
o —
-
-
-
—
-
-
-
-
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VALAGRO GROUP FOLIAR FERTILIZATION BIOSTIMULANTS — Phenomic approach
Megafol on tomato - DROUGHT STRESS
3. NIR (Near-InfraRed) - water content
Color Classes:
Low water =y
[ colorclass_02
—
[ Colorclass_03
[
Colorclass_04
—
N Coorolsss_05
—
[ Colorclass_07
[ —
Colorclass_08
—
= Colorclass_09
High water . -%w
—)
e Sopermen <IValagro




VALAGRO GROUP FOLIAR FERTILIZATION CONCLUSIONS

THANK-YOU
FOR YOUR ATTENTION

Follow us on:

@7 L You
f
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