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NUTRISENS

. THE FIRST SOIL POLLUTION METERe®




A WORLDWIDEPROBLEM

Groundwater is gettingcontaminated with nitrates by agriculture and
livestock, affecting to the health of millions of people and even causing cance

Developed countries have establishedntrol procedures by lawto reduce
fertilizer use,but this contamination | A Odh tadches andarmscannot be
measured




HOW BIG IS
THIS

PROBLEMW
) ahugee

140MILLIONTONNESOFFERTILIZER
areusedby farmerseveryyear

E Bdsedn
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B High High x
(] High Low
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Bl tlow Low

Source: water.usgs.gov




THE SOLUTION

Thdirstsollpollutiometer

NUTRISENS

A special sensdb measure
NITRATE & POTASSIUM
in the soil.

— PATENTED &LREADYAVAILABLE

— 6 YEARS OF R&D
— SUCCESS STORIES (ALMERIA)

—1 COMPATIBLE WITH THE BEST
SMART AGRICULTURE PLATFORMS




THE SOLUTION

Thdirstsollpollutiometer

NUTRISENS

A special sensdb measure
NITRATE & POTASSIUM
in the soil.

— THE PACK INCLUOH_LECTRONIC,
THE SENSOR AND THE CABLE

—— SENSOR LIFE: 2 YEARS

L LIFE OF ELECTRONIC AND CABLE:
10 YEARS




THE SOLUTION

Thdirstsoilnutritiomanagement
tool

NUTRISENS

A special sensdp measure
NITRATE & POTASSIUM
In the soil: agelatinefilter the nitrate

andpotassium

POTASSIUM

4= PROTECTOR

NITRATE




THE SOLUTION

Thdirstsollnutritiomanagement
tool

NUTRISENS

A special sensdb measure
NITRATE & POTASSIUM
in the soilcandetect:

— IFPLANTISUPTAKINGNITRATE

——| IFNITRATHSLEACHEBRNOT

OVERORUNDERNITRATE
IRRIGATIONCONCENTRATION

1 UNDERSTANBIOWWEATHER
CONDITIONSFFECTSIUTRIENT
UPTAKE




NITRATE UPTAKE/WEATHER
SOIL MOISTURE

We canunderstand the daily or weekely changesin
the sensorvalueintegrating its datawith other
sourcesnf data (veather, soilmoisture)




NITRATE SAVING: NITRATE WASHED

IN 30 CM IS

DETECTED IN TOMATO CAUSED BY LOW TEMPERATUF

NITRATE 15 C\ IFWE KNOW THE INJECTION CONCENTRATION WE CAN UNDERSTAND IF THE PLANT IS ABO\
OR BELOW THAT LEVEL OF CONCENTRATION IN ROOTS

" LOW TEMPERATURE AND
A N ’ BEGINS TO ACUMULATE CONCENTRATION OF NITRATE WITH

- IRRIGATION -
y » ! NITRATE IN 15 CM 11’1 MEQL”:er
137.8 mg N$3'K9 (11,1 meq/L) 15 cm=-1196.2 §
T ™ e T—
l-" Vli ‘ ™™ e I g I\h

v / 9,6 MEQLiter
118 mg NO3/Kg (9,6 nieq/L) 15 cm=-1295.9,

21. Nov 28. Nov 5. Dic 12. Dic 19. Dic 26. Dic 2. Ene P. Ene 16. Ene 23. Ene 30 fne 6. Feb
LOW TEMPERATURES WHAT | THE NITRATE

~— Estacién Solar N y K (Analogica), Nitrato 0 (Volt) mv

NITRATE 30 CM LEACHING

218,2 mg NO3/Kg (17,5 meq/L) 40 cm =-969,8

17,5 MEQ/Litro

CONCENTRATION OF
50% IN IRRIGATION IS
REDUCED AND IN ALL
WAYS WASHING IS
REMAINED IN 30 CM

REDUCES PHOTOSYNTHETIC
ACTIVITY AND CONSUMPTION
OF NITRATE AND WASHES
NITRATE TO 30 CM

158,2 mg NO3 /Kg (12,7 meq/L) 40 cm==-1175,8

12,7 MEQ/LItro

12. Dic 19. Dic 26. Dic

16. Ene 23. Ene 30. Ene 6. Feb

9. Ene

2. Ene

- Estacién Solar N y K (Analogica), Nitrato 1 (Volt) mv



NITRATE AND POTASSIUM PROBES: KNOW IF
NUTRIENTS ARE CUMULATED, LACKED OR LEACH

WE MARK REFERENCES OF NITRATE CONCENTRATIORE IF | AM CONTRIBUTING
LOT AND NITRATE IS ACCUMULATED OR SHORTED WITH REGARD TO THE IRRI
CONCENTRATION

AR+ e junio de 2016 | - JERERIEIEN oo 0ias ___~ IEARETNINV{J==0 -1 Jf--
NITRATE CONCENTRATION 5 TIMES OF IRRIGATION

|

:

NITRATE CONCENTRATION 1,5 TIMES OF IRRIGATION

100 PPM / NITRATE CONCENTRATION OF IRRIGATION

U {000 0 A O

- [24-iun-2016 5:09:24 440716 180716 1708116

CRITRICS IN MURCIA (SPAIN)




DETAIL OF TREND NITRATE 15 CM 2
WEEKS

280 PPM /j

153 PPM

\HEN'IITEE LTI I”'M AL

11111111111111

WE CAN DETECT WHEN PRODUCE EXCESS CONCENTRATIOMANIENING ALARMS



WE CAN UNDERSTAND THE INFLUENCE
OF CLIMATE STRESS ON NITRATE
ABSORPTION

L - EEEECE

VPD (VAPOR PRESSURE DEFICIT

RATO 15 Chi CONCE

280 PPM

TRACICN| 250 FRht

TR RN Ay

1608516 120816 200318 220816 2408716 260816

THE TENDENCY OF INCREASE OF N FACILITATES THETOMATIC CLOSURBYHICH
INFLUENCESN A LOWER PHOTOSYNTHETIC ACTIVITESS CONSUMPTION OF NUTRIENRND
THEREFORE NITRATES ARECUMULATED




EXAMPLE OF NITRATE ACCUMULATIONS B
HIGH VPD WITHOUT CHANGING IRRIGATIOW

BLACK LINES THAT INDICATEPDINCREASES CONDITION THE NITRATE
CONCENTRATION INCREMENTS. EVERYTHING HAPPENS WITH SAME IRRIGATION I
THE PERIOD

..........
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1. WATER DEMANDLess VPDor several days: lower
demand for water and nutrients. Perhaps the first fruit
EAOOAOO AT AO AAAOAAOA 1 OOOE

VFD

0.05 1

May 4 May 6



TEST IN MEXICO: PEPPER 2

2. The amount of irrigation is maintained and concentration
of fertilizer too : we detect an increase of water and
conductivity in the soll

Humedad Superficial =1




TEST IN MEXICO: CONSECUENCES

3. The amount of nitrate increases and the potassium decreases

NITRATE POTASSIUM B




LEACHING TEST IN ALBACETE:
WHEAT PRODUCTIVITY MAP

We have installed two
pointsto control nitrate
tendenciesin the soil at
20cmand60cm.

One, Quilez 2, a sandy
soil, Is located in an
average area (close to
1006 of average
productivity) and the
other, Quilez 1,a clay
soll, is In a more Potencial _ gsdo1
productive area (107 — oot 10105

B B 105-107
10g)/0). Bl 93-95 - 107-109
B o5-97 Bl -109

97-99




TEST IN ALBACETE: QUILEZ 1. CLAY
SOIL (109% OF PRODUCTIVITY)

There are 3 urea
aplications  with
pivot  irrigation.
They are not using
urea In every
Irrigation, only
once or less per
week

In red arrow urea
aplications

Nitrate  sensors
blue 20 cm and
greene60cm

Quilez1 nitratos

Urea 46%: 200 kg/ha

NITRATES

20 CM

0.75 —
1
Sonda c
1257
Sonda 60 cm

NO NITRATE LEACHING a0

— [8211:6.1] 10 cm
— [8211:6.6] 60 cl

|

—_—————————

il %““\ PR

SOIL HUMIDITY

I - B T —
Mar 28 Apr 4 Apr 11 Apr 18

li
‘AN 32%: 100 kg/ha '

60 C

[8211:6.5] 50 cm



TEST IN ALBACETE: QUILEZ 2. SAND
SOIL (100% OF PRODUCTIVITY)

There are 3 urea NITRATES

aplications ~ WIth  \TRATE LEACHING!! 60cCM
prOt Irrlgatlon.

Theyare not using

urea in every 20 CM
Irrigation, only

once or less per SOIL HUMIDITY

week

In red arrow urea

aplications

Nitrate  sensors
blue 20 cm and
green60cm



