Sensor technology for soil testing — to provide
fertilizer recommendations for small holder
farmers in Myanmar

Helping Farmers grow better crops

M Weiss, C. van Beek

e <5
o i o

A .
IRt 2t - M

@ Myanma Awba Group  dWDba



Supporting farmers and distributors to
make better fertilizer decisions using
local customized information
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* Better yields

e Better quality

* Improved return on investment

SoilCares



Increasing gap between expected & required food production

Agricultural output 2010 = 100

«== Productivity growth needed to double output
=== Current productivity growth

S

2020
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4R Principles of Nutrient Stewardship

Matches Fertilizer Type Matches Amount of Matches Nutrients Available Keeps Nutrients Where
to Crop Needs Fertilizer to Crop Needs When Crops Need Them Crops Can Use Them
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How good is my soil? What Fertilizer should | apply?
-
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Pot Trials- to check soil fertilizer requirements

INGRK

All Ca, Mg, S, &, N g &

Zn, B, Mo

e Simple process

* Time consuming &
slow to get results

 Limited accuracy
* Operator variations
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Wet laboratory analysis

* Expensive equipment

=« Skillful trained
| operators

* Time consuming
process

* Expensive
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Numerous small fields
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What does scanner technology enable?

3y
Y./

y4 - Fast, affordable & reliable soil

@S information

* Ability to test solls even In
remote areas

» Accessto Soill Testing for
millions of farmers
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by 3 &

Innovative sensor technology Intelligentlearning Soilcares Expert knowledge on crops &
NIR, MIR, XRF Global Dbase fertilizer recommendations
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The “Golden Standard” sampling locations Worldwide

The real
intelligence
is in the
database
and the
algorithms

Setron: [Evt, DighslGiade, GeoEys, Exrtheter Oeographice, CHESANDU D8, USDA, USHE, AEX, Getmepping.
Aatogrlel, IGH, IGP, swfestope, snd the G138 Lesr Compmantly, B, MERE, Dsl.omms, Nupummh.c
Cparntreeibep emmm- and Tie 30S uese aemmunfy
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Carefully selected “Golden Standard” sampling locations

Jatkon
OqOR4:

Naypuitaw
$E824°A

muﬁoe:

Yae Ni
el Maung

Heykadaw

Site selection based on a long procedure of

statistical calculations.
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Building the “Gold Standard” database

Storing thousands of
soil samples from all
over the world

Analysis of samples in
T wet-chemistry lab in
M. exact same

Analysing the
samples with NIR,
MIR and X-ray, to
make comparisons
possible

Doing calculations
using big data to
obtain parameters &
recommendations
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Testing soil using sensor spectral technology

red orange yellow green blue violet

700 nm 600nm 500 nm 400nm

wavelength

frequency in Hz

108 108 10‘0 10‘2 10‘4 10‘6 108

microwaves ultraviolet gamma rays

¥ \/ AVAVAVAVAIILT

radio, TV waves infrared X-rays
@ 2006 Merriam~Yebster, Inc
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Which one has the highest organic matter?

Which one is the clay soil?

Which one has the highest clay content?

SoilCares



Your own Sensor technology

Your eyes — sensors of visible light

Your brain - a calibration set
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Customized input for each sample- customized output

New Client Add Crop BACK Select Crop
Crop SELECTED FIELD CHANGE . ._Snll,imuL
SOllcal’es ( \:; oH (KCD) ¢ HIGH
// L Organic Carbon LU
Variety . i : ADEQUATE
=¥y  BoneZint Yoe nncal Infornation Lol : ADEQUATE
Hale —Y szelOace Analysis Date : 2017-10-18 tTota) Phosphorus :
Class {omogeneous: false, Irrigated: false Farner Nape: UYe Nyunt Potassiun (exch.) o
Surname Ph | Capacity : HIGH
one Number: 09258081997 Cation Exchange R /
) CROPS (max 3) Field Nane : Bone Zin Yoe
Birth Dat : s . -
" e 11 Target Yield (Per Field) Unit (In order to remove, swipe right) Field Size:1 scre
Phone kg ~ chillies - plant_hole e fa
2500.00 kg Sail Corraction Plan
Email hick tant. hol Crop: cotton
chickpea - plant_nole Target Yield: 1,700 kg
1000.00 kg
Address
onion - plant_hole Befors Plenting
13000.00 k 1275 kg Conpost or Aninal Manure
Country <Select Country> ‘ g
At Planting
City
Totel Coat Option 1 : 30 kg Conet G46 and 108 ke Conet Hi-K and 102 ke Cone
. t 9-25-25
1 Credit Option 2 : 79 kg Conet G46 and 108 kg Comet Hi-K and 128 kg Shue
Conet Bean Special
Ootion 3 : 55 kg Conet 646 and 108 kg Conet Hi-K and 158 kg Cone
t 16-16-16

COMPLETE ORDER
n n Place the fertiliser at the botton of the planting holes. put 10
cn of soil on top, add the seed and cover the seed vith soil.
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SoilCares mobile Scanner

Mobile
Light weight
Fast: < 20 minutes procedure

Near Infrared spectrometer
(NIR sensor)

Accurate recommendations
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Plant nutrients — macro nutrients

Macronutrients:

(needed in large amounts)
. Nitrogen (N) Also

. Phosphorus (P)
. Potassium (K) e CEC

* Organic matter

3
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The most complete, fast, affordable and reliable solution

* Quick and reliable soll status
« On-site complete laboratory
 Easily integrated data

« Little lab experience needed
« Comprehensive analysis




Plant nutrients — plant food

Macronutrients: Micronutrients:
(needed in large amounts) (needed in small amounts)

# nitrogen (N) @ chiorine ()
. Phosphorus (P) # Cobalt (Co)
. Potassium (K) ‘ Copper (Cu)

# Calcium (Ca) # Iron (Fe)

4 Magnesium (Mg) ¥ Manganese (Mn)
Sulfur (S) #» Molybdenum (Mo)
¥ Nickel (Ni)
& Zinc (Zn)

3
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SoilCares

Zinc (Mehlich 3) (mg/kg)

Aluminium (exch.)(%)

Boron (exch.)(mmal-kg)
Boron (mehlich 3) (mg/kg)

Lime (g/kg)

Total Zinc (g/kg)

Total Copper (mg/kg)

Electrical conductivity (dS/m)
Total phosphorus (g/kg)

Total Sulphur (g/kg)
Calcium (exch.) (mmeal+/kg)

Magnesium (exch.) (mmol+/kg)
CEC (mmol+/kg)

Copper (Mehlich 3) (mg/kg)
Organic matter (g/kg)

Iron (Mehlich 3) (mg/kg)
Potassium (Mehlich 3) (mg/kg)
Magnesium (Mehlich 3) (mg/kg)

e ™
Soil Status
Parameter Unit Analysis Re sult Range Low Range High Lew Ade quate High
pH value pH Value 4.7 4,90 640 ]
Organic Carban kg 27.4 17.00 50.00 " .
wNrn e 12 o0 - Soil Status
Total Phosphorus kg 0.1 0.20 060 " Analysfs Result
Folassium {exch.) mmol+ikg 10.3 1.50 3,00 n
Caumoch) | mmowkg 551 1500 2500 . Ranges
Magnesium {exch.) mmal+kg 28.8 4.50 10.00 ] L ow — A deq Uate _ H ,g h StatUS
Zine (M3) malksy 134 2.50 4,00 n
Capper (M3) malkyg 01 1.00 2.00 ]
CEC mmel+ky 1206 75.00 200.00 .
\ J
pH (KCI) Potassium (exch.) (mmol+/kg) Manganese (M3) (mg/kg)

Molybdenum (mg/kg)

Sodium (exch.)(mmol+/kg)
Phosphate (Mehlich 3) (mg/kg)
Clay (%)

Sand (%)

Silt (%)




p
Actual Nutrient Need (inkg)

89kg
982 kg 937 kg Z2kg
B - 1
H -
N Parame ter lime: organic matter  Nirogen FPhosphorus  Potessium
e
ACTNTIES INETRUCTIONS BEST OPTION ALTERNAT IVE 1 ALTERMNATWE 2
o 1000 kg agricultural lime
9 937 kg compo st or animal manure
Before Planting
Apply the fertiizer at the start of the
season. Put it at the botom of the
planting holes, put 10 om of soil on 203 kg MOF B5 kg CAN
e top, 3dd the planting materisl and 2072:01? and o
cover it with soil. For adult plants you 54 kg Rook phosphate 34 kg TSP
Stsrtofhessason 09 @ fumow dose to the crop. Place 134 kg Mavuno planfing and
. the fertilizer in the fumow (be careiil 102 kg 17-17-17 231 kgMOP
that it does not uch the plants) and
cover fue Ertilizer with soil.
41 kg calmax
= 41 kg calmax and 53k CAN
e Topdress 3 der the frstharvest and 41 kg SA L
4% kg Mavuno topdressing and
After 15t harvest 41 kg 255555
= Topdress afier the first harvest i * e
ess afier west. and
9 45 kg Mavuno topdressing 4':213“ 5 g CAN
After Znd har vest 41 kg 255555
41 kg calmax
i Topdress afierthe first harvest, 4 Iu;:iimx k%nd
. 41 kg SA £3 kg CAN
@ After 2t hanest 4% kg Mavuno topdrassing and
41 kg 25-5-5-55

m===) Actual Nutrient Need

Soil Correction Plan
Fertilizer recommendations
Application instructions
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| Critical Level
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Soil Test Level & Yield Response Probability
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Soil Test Levels




Very important to have a
representative soil sample

SoilCares



Quality of the Number of Sample
Sample samples + treatment
(Sample taking (Costs per (standardization
& Transport) sample) & Human factor)

Accuracy
of the
Measurement

Table: Qualitative scoring of different elements of accuracy of the prediction for different determination
methods. " =low score, /' v/ = medium score, v’ v/ /= high score.
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Scanner Technology in Summary

1. Sensor technology to convert soil spectra into soil data
2. Transmission through internet and blue-tooth
3. Evaluation in global algorithm
4. Fertiliser recommendations using farmer specific data
and customized app. 1, 2/ g 3 4 5
g S5

* Enabling millions of farmers to get affordable soil
information and customised fertilizer recommendations
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Thank you!
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