9-12-2020

=_NovaCropControl

Masterclass
Monitoring plant health

By:
EYE Hegger

Introduction: = NovaCropControl
@

Eric Hegger:
Consultant at NovaCropControl

Graduated from the HAS University in ‘Horticulture and
Business management’

5 years experience in Greenhouse cultivation

Now working for 3 years at NovaCropControl

Email: E.hegger@novacropcontrol.nl




9-12-2020

History NovaCropControl: = NovaCropControl
[

2003 2009 2017 2018 2019
HAND METERS ESTABLISHMENT NEW OFFICE TEST LOCATION 10 YEARS
START IN BY LOCATED IN 1000M2 CELEBRATED WITH
STRAWBERRY AND BART VROMANS OISTERWIK INDEPENDENT COLLEAGUES
OPEN FIELD AND SJOERD SMITS INVESTIGATION
Introduction: = NovaCropControl

Plant sap analyzes Fast results Located in Oisterwijk Worldwide Test location

O 1000m2 plastic tunnel
for independent research

0 In 2020 tests for
Strawberry,

Tomato, Pepper

0  Results within 24u
after arriving

Q Also water samples on
nutrition.

Q Every sample 21

parameters

O  Active +30 landen
Q  Shipping from all
countries is possible
within 5 days.

O 35employees
O  New facility since 2017




9-12-2020

Subjects = NovaCropControl
[

Nutrient balance and | Factors that
the interactions influence mineral
inthe plant uptake

Mobility of
elements

Why Plant sap
Measurements?

m Interpreting Using Nutrition and ! Research on
Q analyses bemesting-online plant health Q plant health
Plant sap in which crops? = NovaCropControl
{

Conventional

Organic

Sustainable
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= NovaCropControl

NtS’™?
)

The benefits of Plant Sap measurements? = NovaCropControl
([

K Manage nutriént uptake

Improve fertilizer efficiency

Avoid nutrient deficiencies or toxicities
* Improve plant health and vitality
* Better leaf and fruit quality
* Improve fruit taste

Cost saving through optimum plant growth / health /
fruit quality

o 4
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Which nutrients? = NovaCropControl

Every sample: 21 parameter.

Total Sugars

O
o EC
o pH
o Calcium
o Potassium
o Magnesium
o Sodium = NovaCrapControl
o Nitrogen (Nitrate, Ammonium, Total Nitrogen)
o Chloride
o Sulphur
o Phosphorus
o Silica
o lron
o Manganese
o Zinc
o Boron
o Copper
o Molybdenum
o Aluminium
9
Difference plant sap and dry matter test = NovaCropControl
°
Am‘ I
Minerals in the plant:
* Mineral / dissolvable salts (current uptake for plant development)
* Fixed minerals (in organic compounds, hardly available for plant development)
* Plant sap measurement measures mostly dissolved salts and a small part of
the fixed minerals. The current situation of nutrition the plant can use for
growth.
* Dry matter test counts the total of both (total uptake by plant). Deficiency i
\ not directly visual in the analyze
10
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Difference plant sap and dry matter test = NovaCropControl
([

Difference in N content during time between plant sap
and dry matter test

Plantsap: N deficiency in a earlier
stage visual. 2/3 weeks later visual in

the dry matter.

Dry matter test: In a dry matter test it
takes longer to determinate lower

numbers

Stikstof gehalte (geindexeerd)

oo R R R R &
g 2 2 5 5 5 o o )
T g g P S S
——N verloop Droge stof ~ —+N verloop Plantsap
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Find the cause of a deficiency = NovaCropControl
([

12
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Boron too high or Potassium deficiency? = NovaCropControl

4774 ppm
4776 ppm 2

B - Boron

3,64 ppm 1

003 ppm 2

13

= NovaCropControl

Correct sampling

Best resultg

14




“Proper sampling is essential”!

9-12-2020

= NovaCropControl

Sample early in the | Young and old leaves | Manual for every crop
morning (before 9am) seperately (mobility) on our website

Sample leaves without
the petioles

A B~ B, Rt o

Avoid side paths, head Sample deficiency leaves Free from dew, moisture
of the growhouse etc. seperately from healthy or dirt

leaves

15

Use the right materials
@

Foliar spray: sample
before or at least one
week after

= NovaCropControl

Use zip-lock bags

* Write down all the
information on the
stickers:

e Location

e Cultivation

e Crop-Cultivar

* Plantpart

*  Remarks

£ NOVCropCOnrol memmeiis o ct g

16
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. Don’ts!!! = NovaCropControl

Are these bottles clean?
Not possible to add a label (Coca-Cola =
pH 2.45 en 6.13 mmol P

Sample too big, is this bag Samples in a paper bag, will
with peat cleaned properly? dry out

17

NovaCropControl
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. Mobility of elements

9-12-2020

= NovaCropControl

Mobility of elements:

* Recognize a deficiency based on position in the plant.

e Sampling young and old leaves separately for best
insight into what is going on in the plant.

* Each deficiency looks different but some deficiencies
are similar. (Mg and Mn). Look at position in the plant.

. Mineral mobility in the plant

= NovaCropControl

Mobile minerals:

Deficiency appears first in older leaves
* Nitrogen (N)

* Potassium (K)

*  Magnesium (Mg)

* Phosphorus (P)

Medium immobile minerals:

Deficiency appears in the new leaves (S, Fe, Cu, Mn)
*  Sulphur (S)

Iron (Fe)

Manganese (Mn)

Zinc (Zn)

Copper (Cu)

Molybdenum (Mo)

Immobile minerals:

Deficiency appears first in young parts
* Calcium (Ca)
* Boron (B)

10
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, Mineral mobility in the plant = NovaCropControl

When roots cannot deliver N,P,K or Mg, the
plant will use its reserves.

Older leaves are storehouse for mobile
elements (N, P, K, Mg)

Plantsap: Values go first down in the old
leafs

\d

, Mineral mobility in the plant = NovaCropControl

Example:
*  When fruit starts to develop, potassium
demand increases.

Potassium in old leaves will be mobilized and
transported to younger leaves and fruit.

Deficiencies of mobile minerals will appear
first in older leaves.

\d

11
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, Mineral mobility in the plant = NovaCropControl

Example:
*  When Potato tubers starts to develop,

potassium demand increases.

Potassium in old leaves will be mobilized and
transported to younger leaves and the
Potato.

Deficiencies of mobile minerals will appear
first in older leaves.

* Potassium important for the quality of the

Potato

\d

23

, Mineral mobility in the plant = NovaCropControl

Boron and Calcium not mobile from the old
leaves.

» Deficiency first visual in the top leaves

» Transport possible by:
o Active sap stream
o Evaporation
o Root pressure

24
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= NovaCropControl

25

= NovaCropControl

Competition in the plant
* Between Cations:
Calcium - Potassium - Magnesium - Sodium - Ammonium
* Between Anions:
Nitrate (nitrogen) - Chloride - Sulfur - Phosphate
* Total EC, distribution of this

26

13
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Antagonistic interactions Cations = NovaCropControl
@

Potassium Calcium Magnesium Sodium Ammonium

= S — L —— e

—

Note:

» Sufficient in the soil/substrate no guarantee for balanced uptake
» Ratio important for the uptake
* One Cation too high presented in plant sap, other Cation(s) defici

27

Antagonistic interactions Cations NovaCropControl
@

When 1 Cation increases, other Cation(s) will decrease in the plant sap.
*  When 1 Cation decreases in availability, other Cation(s) will increase in

the plant sap
+ Due high applications of manure or compost, Potassium avai
raise. Decreased uptake of Calcium and Magnesium

28

14
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Antagonistic interactions Cations = NovaCropControl
@

mote:

* Plants need very little sodium.
* Sodium can be taken up easily
» Sodium decreases uptake of , Potassium, Calcium, Magnesium

Causes:

*  Water quality
+ Ballast with fertilizers (Fe 3% (50 yumol = == 0.5 mmol Na, rep
«  City water (sometimes 0,6 mmol/l)

29

High Sodium = NovaCropControl
[

Dried root tips, caused by
high sodium levels

High salts caused by:

Burnt root

* Poor water (Often
sodium and Chloride)
e Too much fertiliser
= Manure
= Compost
= Fertilizers

30

15
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Competetition Cations (Sodium test) = NovaCropControl
[

Natriumopname

%

[Photos and samples 5 days after adding salt

31

Influence Sodium on Calcium uptake = NovaCropControl
([

“‘

Na - Sodium [mmol] Ca - Calcium [ppm]

1 Cummaer - imgrsan saner

W

¥ § E § ¥ § ¥ § 3%

Moes too high and this has big impact on the Calcium uptake! }

32
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Potassium and Calcium ratio

9-12-2020

= NovaCropControl

ﬁCa ratio for optimum firmness and size:

Outer tire:
e Calcium for cell strenght

BT T

Innertube:
* Potassium for fruit filling

* Don’t forget Mg:
High Mg: Too low K or Ca

\d

Potassium and Calcium ratio
[

= NovaCropControl

17
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Difference in Potassium and Calcium uptake NovaCropControl
@

Antagonistic interaction Cations:
* Apple trees: 8 different fields.
» Potassium high (green line), low Calcium uptake.

35

K/Ca ratio differents between the fields NovaCropControl
@

0o

01.07-2018
09-07-2018
16.07.2018
23.07.2018
30.07-2018
01-082018
06-08-2018
13.08.2018
20.08.2018
27-08.2018
01-08.2018
03-09.2018
10092018
17-092018
24.08.2018
01-10-2018
Q‘l
2018

36
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Target Values give a very good indication = NovaCropControl
[

Old Leaves

Ma - Maanesium [oom]

01-07-2018
09-07-2018
30-07-2018
01-08-2018
06-08-2018
27-08-2018
01-08-2018

03-08-2018
24-08-2018
01-10-2018

37

K/Ca ratio important for Potato = NovaCropControl
@

K/Ca

Storage and quality of
the potato tubers are
strongly influenced by
the K / Ca ratio

® 1 -Controle - Plantsap - Blad (jong) 4@ 1 - Controle - Plantsap - Blad {nudll

K v & o @ B8 & &% 5 8
6-2013

17-06-2013

24-06-2013

01-07-2013

08-07-2013

15-07-2013

22-07-2013

29-07-2013 :-
05-08-2013 ‘
K
&

38
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Antagonistic interactions Anions
[

9-12-2020

= NovaCropControl

Chloride

Phosphorus

Sulphur

ame interactions as Cations
is high, others will decrease

39

Lowering Nitrate with Other Anions

= NovaCropControl

a decrease of NO3.

» Higher Sulphur helps Nitrate conversion to Proteins

» High Chloride also decreases the uptake of Phosphorus.

40

20
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Antagonistic interactions = NovaCropControl
@

@@Qm

41

Antagonistic interactions = NovaCropControl
@

42

21
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Antagonistic interactions = NovaCropControl
@

also between Cations and Anions
‘Mulder’s Chart’

43

The influence of one element on the rest NovaCropControl
@

44

22
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Antagonistic interactions = NovaCropControl
@

Note:
High uptake of phosphorus will limit the
uptake of Iron, Zinc and sometimes
Manganese.

P down = Fe, Mn, Zn up.

Lower P = €€€

Impact of phosphate on potassium uptake = NovaCropControl
@

0 mmol/IP 0,25 mmol/IP  0,5mmol/IP 1,5 mmol/l P

— Y

* |dea: Better coloration of tomatoes in the winter
* Ascending P fertilization, equal K fertilization

e 2 varieties: Volantis and Romindo -
EC pH | NH4 K Na Ca Mg NO3 O S04 HCO3 P Si Fe Mn In B Cu Mo
Analyse
Streefwaarde
Qas\sv.o. 30 0,00 6,00 X B50 350 1750 400 350 X 150 45 15 10 50 1% 100

46

23
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Impact of phosphate on potassium uptake = NovaCropControl
[

P - Fosfaat [ppm]

sEEEEEIEEEEREES

47

Phosphorus blocks the uptake of trace elements = NovaCropControl
@

portant for sugar transport and healthy roots
ut too high phosphate inhibits the uptake of Iron, Manganese and Zinc.

48

24
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Influence of P and Mn on the Fe uptake = NovaCropControl
[

influence of phosphorus
d Manganese on Iron uptake:
Test October - November 2019
Irrigation EC: 3.0

7 Treatments

Indoor under artificial lighting
pH5.4-5.6

Phosphorus
Treatments mmol/| Iron pmol Manganese pmol
L 1 1 mmol Bb 20
Tr 2 1 mmol 0 20
T 3 0 mmol 0 20
ITr 4 0 mmol 35 20
ILL 5 2 mmol 35 20
[Tr 6 2 mmol 0 20
T 7 1 mmol 0 60

49

Influence of P and Mn on the Fe uptake = NovaCropControl
@

Treatment 1 ~ Treatment 2 ‘ Treatment 3 "‘
»n.> Y X |

'} 59
& N

A . { -
a ' < amge ; gl N
Mn

> -

P- Mn - P- -] P-

Phosphorus  Fe - lIron Manganese Phosphorus ~ Fe-lIron  Manganese ! Phosphorus  Fe-Iron  Manganese
ppm ppm ppm ppm ppm ppm ppm ppm ppm

Treatment 5 Treatment 6

¢
b )“A .
= [7= Mn - P- Mn -
Phosphorus Fe - Iron Manganese Phosphorus Fe - Iron Manganese Phosphorus Fe - Iron Manganese
ppm ppm ppm ppm ppm ppm ppm ppm ppm

P-
Phosphorus Fe-Iron Manganese
ppm ppm ppm
7211 0,70 356

50

25
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Influence of P and Mn on the Fe uptake = NovaCropControl
[

Treatments P mmol/l Fe pmol Mn pmol

T 1 1 mmol 35 20
[Treatment 2 1 mmol 0 20
[Treatment 3 0 mmol 0 20
[Treatment 4 0 mmol 35 20
[Treatment 5 2 mmol 35 20
[Treatment 6 2 mmol 0 20
T 7 1 mmol 0 60
51
Antagonistic interactions = NovaCropControl
@
Higher uptake of Silica will lead to a
higher Calcium uptake.
Anion |
. * Alower uptake of Calcium could lead to
antagonisme an excess of Boron
K @ Albino fruit: result of to high Si }
52
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NovaCropControl

Antagonistic interactions
@

nion
antagonisme

Functions of minerals
@

TRTTTWITS

|

Note:
Nitrate is not efficiently converted at
low magnesium uptake.

Molybdenum is needed to convert
nitrate into the plant to amino acids /

protein.

High S and Cl helps
lowering Nitrate

= NovaCropControl

Element | Advantage Disadvantage { Element | Advantage Disadvantage
Sugars | Vital crop, efficient photosynthesis, Too high concentrations indicate that H Efficient NO3 conversion, healthy Acid soil conditions, pH will drop and an
increased natural resistance and shelf | the plant is not “working”. This will cost growth. Important for protein extreme uptake of Mn, even till toxic
life. production. 1l production. concentrations.
EC Sufficient dissolved minerals are A high EC will result in leaf burning; low cl Healthy growth, efficient NO3 Competition with NO3 in uptake, can
needed for plant growth. Keep in EC values will cause slow growth. I conversion. lead to N deficiency.
b mind: Which minerals are building the i
b EC? The “good”, or the “bad” ones? Fe Green leaf colour, without spots, High Fe results in lower Mn and Zn
|| pH In the low pH range, micronutrients Low pH will limit the uptake of I avoiding yellow plant heads. uptake.
| and phosphorus are better available. | macronutrients. Mn Green leaf colour, without spots, low | High Mn results in lower Zn and Fe
fungal susceptibility uptake. High Mn = calyx burning and
N Growth, leaf and stem mass, Too vegetative crops, or not developing 1 fungi growth in the end.
vegetative crop stage. to the reproductive stage. High Nitrate- | 77 Green leaf colour, without spots, High Zn results in lower Mn and Fe
Nitrogen cafxses suscepﬂ!nlwty f?r: prevents leaf burning in illuminated uptake.
Po.wderv.mllde\{v, botrytis, aphids, cultivations.
spider mite, thrips. - - -
- - - — B Stimulates Ca uptake, ensures firm Toxic for plants, first leaf tip
P A good root system, fertile flowers. Micrenutrients are being limited in . N N - N N .
uptake, first Fe, then Zn and then Mn. fruit connection to the vine, !11:mts discolouration, followed by plant die off.
K Effect on fruit colour, producing firm | Suppresses Ca in uptake = blossom end yellou_v calyxes..lmpmed fruiting.
fruits. Stimulating growth. Sufficient K | rot, excess will cause vegetative growth, Less vine breaking.
will avoid leaf burning in illuminated limits Mg uptake. Cu Limits fungal susceptibility from inside | Results in lower Fe and Zn uptake,
cultivations. the plant, e.g. calyx fungi. produces firm crops, slower growth.
Ca Avoiding blossom end rot, firm fruit | Relatively few disadvantages, Mg and K Si Stimulates Ca uptake, firm leaves. Up to now no disadvantages in tomato,
skin/cells. are less available for uptake. Decreases powdery mildew, botrytis, | in soft fruits K uptake will be lower,
Mg Efficient NO3 conversion, healthy High Mg will result in lower K and Ca yellow calyxes and calyx fungi. caused by high Ca uptake.
growth. Important for chlorophyll uptake. Mo Necessary for enzyme processes for Unknown, can be toxic when
production. NO3 conversion, healthy growth. concentrations increase too much.

27
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= NovaCropControl

55

Factors that influence the mineral uptake = NovaCropControl
([ ;

b\ "
_Jg

28
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Factors that influence the mineral uptake = NovaCropControl

oil / substrate / irrigation water
nce in minerals

il type, quality substrate
Plant stage (LAI, fruit load etc)
Release of fertilizers

o Moment of application with when to becoming available ’
Soil structure, rooting, Soil biology
* Climate, temperature, light, moisture, oxygen o
* Quality of irrigation water
o Bicarbonate, pH, Oxygen, micro life

o Sodium, recirculation, ballast for fertilizers

+/-

Current mineral uptake = plant sap measurements

57

Acidity influence on nutrition uptake soil = NovaCropControl
([

—

iron, copper, A
manganese, decreases uptake of:
ZinG, cobai (above 7 fixed)

and nickel

Trace elements (Fe, Mn, Zn, Cu)

molybdenum ]
g \ * Mo higher uptake
:
£ Low pH: decreases uptake of:
& phosphorus B
E
% nitrogen, * Mo
z sulfur, e C(Cations K, Ca, Mg
- boron and
S selenium N,S, B
% e Aluminium higher uptake (indication
a in plant sap)

potassium,
calclum and magnesium

45 50 55 60 65 70 7.'5 8.’0 8'.5 9'.0
pH

58
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Acidity influence on nutrition uptake soil = NovaCropControl
([
Acip ALKALINE
45 5 55 6'

65 7 75 8 85 9 95 10
<= 1

A .S'ulphur

- ; Calcium

Another picture but now shown separately

Ammonium
Y 45 5 55 6 65 7 75 8 85 9 95 10

59

Manganese uptake vs pH = NovaCropControl
([

osage will not always result in a higher uptake

pH of the soil or irrigation water
» Stagnation uptake of trace elements
» Acid conditions, root development problems

Example of the effect of pH on Manganese.
» Strawberry in glasshouse on same substrate

* High supply Mn, lower uptake by the high pH
of the irrigation water ﬁ

Manganese pH ;
Drip water Drip water
—

34 35 36 37 38 39 a0 a1 a2

Weeknummer
==Teler A (gem 27 pmol; pH 6.0) ===Teler B (gem 15 pmol; pH 5.2) /

60
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Soiltype influence on nutrition uptake = NovaCropControl
([

250%
Average uptake of elements per soil / substrate Strawberry

-

200%

150% -

100% -

50%

0%

TRS EC K Ca K/Ca Mg Na  NH4 NO3 Totaln I S P Si Fe Mn n B Cu Mo
B Peat m Cocos m Sandy soil

me Has a big influence on the nutrition uptake. h
- Low Nitrate = high sugars - Different K/Ca
- Cocos fixes Molybdenum - Low Phosphorus = higher Iron )

61
Soillife influence on the Nutrient uptake = NovaCropControl
@

Difference in root quality & f S &H 0 e s e o " SRS
at three-year-old Skimmia e & f‘!
Use of Biostimulation

= Treated = Untreated

Treated Untreated

Higher uptake = better plant health??
* Might lower the feed, to avoid excess of some elements
* More roots = better uptake

62
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9-12-2020

Soil life influence on the Nutrient uptake = NovaCropControl
([

Ca/Mg/K balanced by
Albrecht method

* Compost as inoculant

* Root stimulating

(seaweeds, humic acids)

J

[Treated, 45 cm deep J

| DTTUTRTTIIE.

[ Not treated, 15 cm deep

Quality of root hairs = NovaCropControl
([

K Root hairs are located at the end of the roots \'

* Root hairs “just” live 10 up to 12 days
e Nutrients in the soil solution can only be taken up by
these hair roots

| * Root hairs are important for Calcium uptake H
‘i * Healthy root development: Structure, biology, moisture, !
oxygen I

Nutrient uptake as a comparison: Beer from a straw (bad
rooting) or from the mug (good rooting). j

32
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Root growth influence on nutrition uptake NovaCropControl
@

NO3 - Nitraat [mmol/l]

m Soilextract on 0-30 cm Soilextract on 30-60 cm S“";"a“‘?l“ organic tomato:

andy soi
. Organically fertilized with compost
Nitrate

325 kg N/ ha Aim: keep nitrogen low for resilience,

l generativity and taste

1mmolN/L=155kg/ha/30cm

Need Tomato bio = 800 kg N / ha /

12 year
e On 30-1-17:
0e 1.7 +0.4=2.1mmol =325 kg N
available!
0.6
0.4 Almost the half of what is needed for
one year available!
02
0.0
RN N BT - - BB - - B - BN - B B - BN - -
fidiiiiiiidiiiiiigiiiiidgEiiiiiigiisis
L L B L B B B B . L S B . S S S . . S S L . L L . . . . L B .
daddadddlaa ' EEEEEE R R R R E R E
2223385353833 3333988888388G555558823%82383
SRR ELRRNREZIRASELRS8SdAsaaRsssdmdgcxanzn

65

Root growth influence on nutrition uptake = NovaCropControl
@

* Dipin nitrogen uptake
despite high availability
in the ground.

* Rooting, root growth
not yet in order.

* Deeper layer not yet

---- Young leaves — Old leaves

reached..
11400
1200
1000 Why??7???
800
600
400 .o
Fertilized

R S T R T B i A T T T T I R T T T R T T T T = - T - - T T T T = T R R

§fdss s e83sE8 88 a8 s sEgg8d 8

§8 5855585838588 :5¢8EE858E888¢8¢88¢8¢88
..'...'-..‘-.L._'.;-'4Aﬁﬁﬁﬁﬁig;‘a!;f.h.ﬁd\hhd’\béééplr‘.rLA-‘:n-‘:

? 9 9 9 9 9 @ @ & & 9 ? 9 @ @ @ 9 9 9 9 9 @ @ 9 9 9 @ 9

S A A O A B S A O A A O A S A A B A i A A

R EEE R E R R E R R R R R EEEEE EEE TR EE:

66
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Root growth influence on nutrition uptake = NovaCropControl
@

/ P - Fosfaat [mmol/l]
B Soilextract on 0-30 cm = Soilextract on 30-60 cm
|

Phosphorus

* Possible cause: Low
Phosphate = bad root
development?

Available phosphate is low.
In the top layer even lower
than in the bottom layer.

03-04-2017

e

ﬁilosphorous
Deficiency

67

Oxygen influence on nutrition uptake = NovaCropControl
@

The importance of sufficient oxygen in the soil is often
underestimated:

* Roots need enough oxygen to burn sugars optimally.
* With the released energy, they remain active, so that
they are able to absorb fertilizers, so that the plant can
grow and produce.
Soil life also benefits from sufficient oxygen.
* Causes of lack of oxygen:

e Asoil / slab saturated with water.

* Too high soil / mat temperature

L YYIVAN

* With a lack of oxygen, the plant not only receives less
nutrition, but also becomes more susceptible to root

diseases due the less root growth. /
Poor Oxygen level ¥

68
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Oxygen influence on nutrition uptake = NovaCropControl
@

[ Enough Oxygen J [ Oxygen poor ]

69

Oxygen influence on nutrition uptake
@

NovaCropControl

—— Dissolved oxygen in water

14 {
13 1
¥ ' \

The higher the water
temperature, the lower
the content of oxygen.

Warming up of the substrate
(due to high temperatures,
solar radiation) influences
nutrient uptake.

Oxygen (mg/l)

7 ‘
0 5 10 15 20 25
Water temp °C

70
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Have you eaten enough or still hungry??

9-12-2020

= NovaCropControl

71

Why measure in the plant?
@

Plate empty:
* Have had enough or

still hungry

* Differents between
Irrigation and drain
water = uptake???

* Potassium in the drain
0 mmol/I.

* Increase feed or has
the plant enough
Potassium?

J

= NovaCropControl

02-01-2012
16-01-2012

4

B |rrigation water

30-01-2012

13-02-2012

27-02-2012

12-03-2012

L {
k4
B

09-04-2012

23-04-2012

Potassium

07-05-2012 ¢

21-05-2012

04-06-2012

18-06-2012

02-07-2012 ¢

16-07-2012 }

30-07-2012

13-08-2012 }

Drain water

27082012 +

| Potassium feed lowered in
the irrigation water until the
drain dropped to +/- 0

mmol.

72
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Why measure in the plant?
[

9-12-2020

= NovaCropControl

M Old leaves

Potassium

== Young leaves

Potassium in the plant:
+ Potassium in the plant
more than enough
(young and old leaves).

4000

2000

e

* No problem to lower
the drain to 0 mmol /|

N

PP iR EoEirioioEoEToroionbfg
Save on Potassium fertilizers!! $$
73
Soil vs Plant = NovaCropControl
@
—
Datum Omschrijving Monstemrl EC EC[c] | pH | NH, K Na® ca® Mg" si |No,' ClI S0 HCO,™ PM| Fe Mn Zn B Cu Mo
[ msiem | | ‘mmol/ waterekiract | umol/l waterexract
25-08-2010 fokosiveen aardoel o 04 08 54 01 23 03 13 06 <005| 32 02 11 <01 051 74 07 13 <4 027 <01
09-08-2010 fokosiveen 1312072 07 08 54 02 18 05 19 08 <005( 20 [01 19 <01 076 123 18 36 7 027 <01
09-09-2010 fvater put 1312075 07 08 53 <01 11 07 20 08 020 24 [07 15 <01 <005 24 106 43 <4 027 <01
23-09-2010 Yeen/kokos Aardbei 1314355 06 08 65 01 10 05 16 07 <005| 1.3 02 16 <01 043 116 06 19 <4 023 <01
07-10-2010 Yeen/kokos 1318843 09 08 55 01 05 07 25 1.1 <005| 07 [02 28 <01 046 97 13 24 <4 0.17 <01
21-10-2010 Kokos/ Veen Aardbei 1100 08 08 49 02 05 08 28 12<005| 09 [p2 31 <01 043 115 13 19 <4 020 <01
04-11-2010 fokoslveen 132235 09 08 61 01 05 09 29 13 <005| 06 [02 36 <01 028 104 07 17 <4 0.15 <01
18-11-2010 Kokos! Veen Aardbel 1324519 09 08 52 01 05 08 30 12<005( 07 [02 35 <01 032 110 12 20 <4 0.10 <0.1
Aardber, 07 08 59 04 19 1707 4.0 1.1 034 91 &7 69 &
N
=

ﬁelationship between available nitrogen in soil and planh

uptake in strawberry:

* Planted on the 25th of August
* Nitrate in the soil drops from 3.2 to 0.7

¢ Desired nitrate content in the soil 3.5 to 4

&The soil provides exactly what the plant needs

/

74

7 1 " 7 " " 2 o 2
° 3 ? F - P £
\ ——HNitraat mmol/l —— streef /
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Soil vs Plant

= NovaCropControl

9-12-2020

Mincraal
Suikers
e
pH 58
Have had enough
NO3 - Niraat B
5088 g
T — or are you still
1149
N - Stikstof totasl 1907 pp h g y?
1855 pom — un r y
K - Kallum 4381 ppm r———_|
4126 pom 1
Ca- Calcium 1631 ppm [ R v
2623 pom
Mg - Magnesium 1544 ppm 3 +
1789 pom .
Na - Natrium 18 ppm —— | |
31 pom 1 I
CI- Chicor 413 ppm —— | | 45
610 ppm ! : 1 1 fl
5-Zuavel 25 ppm ‘ I ) ) 35
426 ppm. )
P - Fosfaat 1050 ppm |
1432 pom b - b 5 25 \
i - Silicium 70 ppm r—— | | 2
55 pom 1 I
Fe- lizer 381 pem e | | | 15
239 ppm 1 1 | 1
Mn - Mangsan EO —— | | 05
3501 ppm ? 1 |
o
2n - Zink 281 —
. ! ! ! S & & S P S S S S
271 pom 1 1 | o ‘P" _P» N @" & 15. _P\ 'P.’ _‘9» ,P\ _P» _P»
8- onm 03 pam ' e | | I I A G R R L e
051 pom ! e 1 I | L R AR G G SR
Cu - Koper 049 ppm | I | I
046 pom I 1 1 | ——Hitraatmmol/l ——streef
Mo - Malybdsen 064 ppm | | | |
005 ppm | 1 1 ]
A - Aluminum 135 ppm | | | |
074 pom ! 1 1 |

Elsanta, no deficiency

N

Sonata, deficiency
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Varieties differ in uptake from each other = NovaCropControl
@

/’ Sonata trayplant
250%

150%

100%

0%

EC pH TRS NO3 totalN K Ca Mg Na S P Si Fe Mn Zn B Cu Mo
\ ® Sonata Healthy (100%)  m Sonata deficient

e
Note:
* High pH of substrate

* Sonata has more difficulty with the uptake of Fe, Mn and Cu

-

77

Rootstock influences nutrient uptake = NovaCropControl
@

Si - Silicium [ppm]

w1+ Komkomeme: Deeres (A% 4) -

27-01-2020
01-02-2020
10-02-2020
17-02-2020
24-02-2020
01-032020
09-03.2020
16-03.2020
23032020
01-04-2020

Organic cultivation of cucumbers: Two crops with the same variety
(Deegree). Only used a different rootstock for everyone.
Silicon different in absorption.

78
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www.novacropcontrol.nl = NovaCropControl

79

80

£

F o

e = NovaCropControl

Gasthuisstraat 20, 5061 PB, Oisterwijk
+31(0)13-5902864

www.novacropcontrol.nl

=_NovaCropControl

Masterclass
Monitoring plant health
Session 2

By:
ﬁ% Hegger
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Subjects = NovaCropControl
[ - .

Factors
~ influence mi
-

Research on

81

Antagonistic interactions NovaCropControl
[

B
Zn) @®

82
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Factors that influence the mineral uptake = NovaCropControl
[

pH of the soil / substrate / irrigation water
Imbalance in minerals
* Soil type, quality substrate
e Plant stage (LAI, fruit load etc)
* Release of fertilizers
o Moment of application with when to becoming available
* Soil structure, rooting, Soil biology
* Climate, temperature, light, moisture, oxygen
* Quality of irrigation water
o Bicarbonate, pH, Oxygen, micro life
o Sodium, recirculation, ballast for fertilizers

+/-

Current mineral uptake = plant sap measurements

= NovaCropControl

Interpretation
& Analysis

42
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Interpretation Analysis = NovaCropControl
[
o ] ™ - . -
c ‘.,
& O,
.
g
== L]
A |
. ié B (B (B |E(B|E|B(E[E|B|B|E|B[E[E(B[E|B
Von Liebig: sl lElElEREERFEEERERFEREREER
If more than one element is in short
supply, growth is determined by the
one that is in the lowest supply. The 1
barrel in illustrates this concept. ; i il i g i AL } A g g/
EIN O O I R o O F 3 FO E O ia..‘.fi_}
85
Interpretation Analysis = NovaCropControl
@

= NovaCropControl Momstecdatur: 852017
porebus 2218 - 5001 CE - Tilurg Gt o
R Panieel: "etad Gang] * lad foud)
S T O S E—
pH 56— 1 1
55 ! I I
3 mSfem 98— 1 1
mafem s ! ! !
K- Kb pom B — I I
pom PO ——— | | |
Ca- Calkium. oo W ' e— | | ]
o o fe— i
foa 432 | | I I
48 | I I I H
T R I ' ‘ﬂota , Calcium, K/Ca,
o vt
e b & ! | ns agnesium, Sodium, Ammonium
—_—— i i : ) ,
TrRr— - c [
oo B p— i i i -
e oo P | | | ‘#
pam I e—— ]
e o o = | 1 |
o m i I
- Stikstof totaal om 091 | — 1 I
oo i i I
- Chloride pom B ee——————— 1] 1
= o e e S| i
prn o W p— | | I
o um i i
- oo a |
oo : —_—

86
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Interpretation Analysis = NovaCropControl
[
gy e
e — T ——— [ What do you see?
T e
o ; , Think of:
e R i i * Deficiency - Excess
“ T w d i i Cation * Cause — Effect
= - e ! Sationg * Young-Old
:..mmw,..n E ———t i i * Interactions
e T — T T— !
o = aa= | : |
M— R —— | i [Too low ‘ Good ‘ Too high]
5 - Zwavel : ,: I— 1 : :
i - Sikcium m :; [p— ] } I | —— e —— ] I
e som e . i | | [ —] 1 1
- 2 s B+ : L— : !
= R |  Trace
= = ; : | | elements [- Young leavesmmOld Leaves]
Mo - Mol pom L s——— | |
Interpretation Analysis = NovaCropControl
@

sssss

Which elements are high, which low
(deficiency/excess)
-
. Nutrient uptake difference between
. young and old leaves (Mobility)

- wangaan

%% (99 (3% (|88 (3% (§% (95 9% 5§ (5% 8% |39 (8% (4% [Z§(3% ¥%
55 53|33 5% 55 55 55 35 53 53 35 55|5% 55 5% 35 33
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= NovaCropControl Monsterdatum: 52017

P s —_— Example 1 = NovaCropControl

sugrs : i —— ! ——
56 1 |e— 1 |
o 0 —— | i
EC mS/cm 98 1 |— 1 |
s ! !
- i ppm L8 [r—— 1 | g
R ves ! em—— | I Excess — Deficiency:
Ca- Calcium ppm GO f— —— 1 |
ppm see7 1 1 1 3 High values:
K/Ca L | I I | .
oes * | | 1 |

e Sugars (young leaf)

Me - Magnesium pom o i
Na - Sodium ppm 15 fe— : I ) Magnesmm
ppm B2 ——
NHa - Ammonium pom I ! ! e Phosphate
Ppm 21 ’ —
NO3 - Nitrate ppm 197 1 e —— I | o Manganese (0|d
ppm 3088 I |
Nin Nitrate ppm a3 e | : I Ieaf)
ppm 832 B
N - Total Nitrogen oo 109 1 fr— ! ! * Boron (old leaf)
ppm 1358 7 f—
CI- Chioride oo 1) fe— | | * Copper (young leaf)
PPm 1548 2 [ ——————————————————— 1 |
5= sutur 0 e b | ! * Low Values:
ppm 297 * 1 |
- Phosphorus pom e ¢ —  Sugars (old leaf)
si-silca o A — i ! ! * Potassium (old leaf)
Fe-Iron oo w L ——t— i | * Calcium (young leaf)
. m D e — ;
Mn - Manganese e e ! — ¢ Ammonium
i m ), ol ] | .
2n-zine o I p— i i * Nitrate (young leaf)
: - N —— | |
8- soron o o i « Sulfur (young leaf)
Cu-Copper pom o i i i e Silicon
Mo - Molybdenum ppm 041 1 |—— | |
pom 1o I ¢ lIron
Al- Aluminium ppm s ' | I |
ppm wso * | 1 1 |

89

Water analyses: Example 1 = NovaCropControl

orelementen (umol /1)

I I I K N I

1-5-2017 32 6,1 041 84 1,3 63 1,34 3.2 <0,1 153 46 4.8 0,1 1,06 556 126 47,2 1360 28 2,9 <1,0
24-4-2017 31 59 011 63 15 86 073 47 01 121 60 75 02 099 544 14,1 679 1855 46 47 <10
17-4-2017 32 60 <010 66 16 83 080 52 <01 11,0 64 7.8 02 1,08 624 135 769 2102 50 37 1,4
10-4-2017 34 51 <010 62 12 75 083 40 <01 11,2 59 65 02 147 502 145 498 1501 40 37 15
3-4-2017 3,4 60 <010 60 12 77 079 46 <01 10,2 64 77 0,2 174 385 106 576 1415 44 36 10
27-3-2017 34 58 <010 7.9 1,0 71 112 42 <0,1 11,3 6,0 65 0.2 1,47 470 151 367 1178 37 29 <1,0
20-3-2017 3,4 56 <010 59 08 71 0,96 39 <01 123 62 60 0,1 189 437 129 343 1083 36 26 <1,0

Drainwater (EC gecorrige: Hoofdelementen (mmol/l) Spoorelementen (umol/1)

IO OO OO DN
G fem

streefcijfers

1-52017 38 72 <010 29 31 121 024 83 02 113 102 123 11 56,7 @ 1349 3416 7.2 78 <10
24-2-2017 38 75 <010 15 30 146 010 97 02 74 109 160 18 0 66,8 0 1666 3939 51 104  <L0
17-4-2017 39 74 <010 20 31 135 015 103 02 69 1,1 154 16 029 604 06 1655 4052 93 g2 <10
10-4-2017 44 73 <010 23 24 111 on 76 02 50 102 129 22 017 352 04 1116 2759 65 63 <10
3-4-2017 40 74 <010 44 22 119 037 86 <01 61 109 148 20 027 355 05 1253 2641 7.7 67 <10
27-3-2017 45 719 <010 35 25 126 028 87 02 35 107 151 41 010 585 54 995 2793 7.2 68 <10

20-3-2017

90

45



Interpretation Analysis: Example 2
[

9-12-2020

= NovaCropControl

91

Interpretation Analysis: Example 2

NovaCropControl

Sugars

I
13 I
H 82 I
p 81 |
EC mSfem 154 [} } ’
ms/em 133 —————————— I
. i ppm 9357
K- Potassium o e !
Ca- Calcium pem 4508 ) " "
pom 2817
K/Ca 208 1 | \ |
262 I | | |
Mg - Magnesium pom 487 r— | |
pem 51 [ | |
Na - Sodium pem 10— | 1
pem 12 —— | H
NH4 - Ammonium ppm L | | | |
pem [ | | | |
NO3 - Nitrate ppm P | | \
pem NI ¢ |— | |
Nin Nitrate ppm 137 — | | |
pem 267 — | |
- i pom 925 ! f— | | |
N-Total Nitrogen w o I ! !
- i [ 1206 1 [—— I |
Cl- Chloride w e ! !
S - Sulfur pem 152 fe— | |
| asad BS & | I I
P - Phosphorus ppm 135 f— | | f
ol pom 81 [ — | | 1
- pem 442 )
Si-Silica s al ! !
- ppm 518 1 |ee— I 1
Fe-lIron i i ! !
Mn - Manganese pem are [r———— | |
pem 717 I —m— | |
-Zi pem 048 ' e | | |
Zn-Zinc e o I ! !
B - Boron pprm 205 ! |— | I
pem 218 — | |
Cu-- Copper pem 042 ' | | | |
pem 024t | | | |
Mo - Molybdenum pem 045 ' | | | 1
pem 031 I | | H
Al- Aluminium pem o ' | | | |
pem 087 I | | |

92

Excess — Deficiency:

Older leaves
Cations not in balance
Potassium and Calcium very high.

Magnesium uptake too low causing the
deficiency.

4
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= NovaCropControl

93

Follow data online on www.bemesting-online.nl = NovaCropControl

&YA Bemesting
WY Online

94
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http://www.bemesting-online.nl/

95

96

The use of www.bemesting-online.nl

9-12-2020

= NovaCropControl

& Bemesting
Online

Welkom bij Bemesting Online

. info@demobedrijfnl

Inloggen

A\'IA Bemesting
Online

= Nederiands v

Welkem, info@demobedrifni | uitlaggen |

Home Help

Grafieken in tijd

Perlodebekifken: Eén v Schaali 1 Week- Weken Genereren

\Begindawm; 01052018 | Enddawm: 01102018 | Neam:

Samensteliing

Pagina-instellng:  Portret

@ pemebedril @ Tomaa win 1 2017

# Tomaal tuin 1 2018

@ Tuin1

“ Tuin2 # Tomaat win 22017

# Tomaat tuin 22018

o

pslaan

By measuring frequently, the
plantsap/water measurements can be
viewed over time
Becomes a steering wheel.
Clear overview of Irrigation, drain,
slab water and absorption via plant
sap young and old leaves
Log on to www.bemesting-online.nl
Opportunities:

» Running crops on a farm

> Different companies

» Multi-year course

» Export to PDF or Excel

Voorbeeld

= NovaCropControl

Additional help tools in graph series:

sium [ppm]
Tam . 2078 Laat 3]

6000

2T
Tun2, 2018 -Lasf (i) —=—2-To

Tuin2, 2018 -Leaf (o] =+ 1-Tor

Jun 27, 2018
e 2 - Tomaat Tuin 1, 2018 - Leaf (0ld): 4369

Reading data in the graph
Target values shown in the graph
Save graph separately

Adjust Y-axis

Add comments

Opslaan als PNG
Yas
Min: 0,00 Interval: [1000.00 | Max: (700000
Aanpassen
Comments:
[Potassium is back to normal. Wathin the target values. J

[
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Tomaat voorjaar 2017 [01-02-2017 - 30-06-2017] 20180123083249.pdf

9-12-2020

= NovaCropControl

97

Do you feed your plants as athletes? = NovaCropControl
@

Balanced fertilization = good plant health

Plants under the right growing conditions and with a balanced nutrient intake
are resistant to diseases and pests.

Diseases and insects come when they have the right conditions and the right
food sources that they need. They choose the susceptible / unhealthy plants
for this.

When we provide the plants with the right nutrition, it is possible for the
plants to become resistant to the diseases and insects.

An additional advantage is that a balanced mineral intake also has a positive
effect on growth, flower and fruit quality (shelf life, firmness, taste).

o

98
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Do you feed your plants as athletes? = NovaCropControl
@

Optimal nutrition results in
‘top athlete plants’

99

Scientific studies: Good fertilization = good plant health = NovaCropControl

-nutrition of tomato plants affects life-table
parameters of the greenhouse whitefly

© 1998 Kluwer Academsic Publishers. Printed in Belgium. - S

- | chrysanthemum to western flower thrips -
The impact of nitrogen fertilization of tomato on feeding site selection and | abundance and influence on plant growth,
oviposition by Trialeurodes vaporariorum . photosynthesis and stomatal conductance

Daves 1 C Oy e, A A O oy S v

A. M. Jauset, M. J. Sarasta, J. Avilla & R. Albajes
Universitat de Lleida, Centre UdL-IRTA. Area de Proteccic de Conreus, Av. Alcalde Rovira Roure,
7. 25198 Lleida. Spain

(ﬁeduction of Nitrogen Concentration in the cing fertilization: a management tactic against western flowel BSERVATIONS ON THE RELATIONSHIP BETWEEN MINERAL
Hydroponic Solution on Population Growth Rate | [0 7 REPRODUCTION RATE OF TETRANYCHUS URTICAE ACKANA:
of the Aphids (Homoptera: Aphididae) Aphis published: 73 September 2011 s st sy
gossypii on Cucumber and Myzus persicae on
Pepper
NG L Petitt, C A Loader, M K Schon
'é Nitrogen Fertilizer Effect on Selection, Acceptance, lationship Between Nutritional Composition of Plant Effect of Nitrogen Fertilization on Tetranychus urticae Koch
and Suitability of Euphorbia pulcherrima Species and Infestation Levels of Thrips (Acari: Tetranychidae) Populations on Common Bean Cultivars
(Euphorbiaceae) as a Host Plant to Bemisia tabaci e tetonsiiotnen 1Seyed Saeid Modarres Najafabadi, 'Reza Vafaci Shoushiar,
(Homoptera: Aleyrodidae) i i e L Sl N *Abbas ali Zamani, 'Masoud Arbabi and ‘Hossein Farazmand

\, Jo-Ann Bentz &, James Reeves, lll, Pedro Barbosa, Barry Francis

100
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Plant health vs Nutrient uptake

9-12-2020

= NovaCropControl

101

NO3 absorption

e Disease pressure: Mildew, Botrytis, Aphid, spider mite
* Vegetative vs generative growth of the plant

-
e e
P Management

* Uptake of trace elements, blocked by high P
___*Good root growth

K/Ca ratio

o Fruit size and firmness
* Quality and taste

Si Uptake

* Mildew tolerance
* Optimize cell strenght

Trace elements

* Fe, Mn, Zn in balance
o Prefenting yellow heads

Nitrogen important factor in plant health = NovaCropControl
@

102

YA

ﬂasured in the Plant sap analysis

as:
- Total nitrogen

- Nitrate nitrogen

- Ammonium nitrogen

Total Nitrogen =
- Ammonium

- Nitrate

- Urea
- Amino Acids and Proteins.

51
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N in Nitrate to total Nitrogen = NovaCropControl
@

N in Nitrate to Total Nitrogen explained:

* Depending on the growing conditions,
a plant can convert a certain amount
of nitrate that the plant absorbs into
proteins.

* So when the plant absorbs more
nitrate than it can actually convert to
proteins, a surplus is created (as fat in
humans).

* Acertain surplus / stock is not a
problem, but when this becomes too
much, this influences the health of
the plant.

* Plantsap can give a good indication on

this. - -
Excessive nutrition results in Optimal nutrition results in
‘obese plants’ ‘top athlete plants’

%
103
Oversupply Nitrate = NovaCropControl
@
-
For example (plantsap): Oversupply (nitrates) could result in increased
susceptibility for diseases

Nitrate: 1500 ppm Which amount of nitrate is part of total Nitrogen

N out of Nitrate: 339 (=1500 / 4,43) ] (degree of conversion)

Total Nitrogen: 670 ppm :

Ratio of Nitrate out of total N:
339/670=51%

Susceptibility:
e Tomato = 50% NO3 of total N
e Pepper 2> 60% NO3 of total N

But every crop has its own %! With

low Nitrate levels the amount of total
Nitrogen also gives an indication.

104
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Mildew vs Nitrate: Cucumber = NovaCropControl
[

Mildew Cucumber

Nitrate Accumulation vs Mildew:
Practice comparison: Plantsap measurements
in Cucumber leafs

3 objects:

» Affected (Erysiphe sp.)
* Not affected

» Tolerant variety

Part of Nitrate | Manganese
in Total N (ppm)

% Sugars

105

Mildew vs Nitrate: Roses = NovaCropControl

/ Average with and without mildew
120% -
110% + m

90% 1

70%

60% |

nk PPN

50%

40% -+

B pH TRS NO3 totaalN € K Ca Mg Na S P S Fe Mn I B Cu Mo /"
= Without 1 With Mildew / NovaCropControl, 2010

106
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Plant research in Kohlrabi

9-12-2020

NovaCropControl

I

L

mineral deficiency test 2017:

Tested on Kohlrabi (Lech):

. Cocos and yellow sand
C Low nitrate
. Low phosphate
. Low potassium

EC Potassium Nitrate | Phosphorus
mS/cm mmol/l mmol/l mmol/I
Standard 2,8 7,5 4 2,28
Nitrate - 2
Nitrate - - 1
ium - 5
P - 3,5
Phosphorus - 1
Phosphorus - - 0,5

107

Plant research in Kohlrabi

NovaCropControl
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Plant research in Kohlrabi = NovaCropControl

o e ~

- Plantsap - Blad (ona) - Blad tonal

- Blad (sud)
- Blad (jona)
- Blad (oud)

- Blad (ena)
- Blad (oud)

- Blad (sud)
- Blad Gjong)
- ®lad (oud)
- Blad (ong)
- Blad (oud)
sap - Blad (eng)

sap - Blad (jlong)
- Zwasite Pflanzung (S) - Plantsap - Blad (oud) Zwaite Pfl-nxunq (s) -

e

IR NN NN N
FHEHEHERK

11442016
0945-201

06-06-2016
W6
482016
248206
2482016

111006

Kohlrabi field:
* In the case of Kohlrabi over 50% makes the plant more
susceptible to pests and diseases.

109

Phytopthora vs. Copper = NovaCropControl
@

2 strawberry varieties
Elsanta vs Sonata

Copper uptake

10-30%
lower

Elsanta gem. Sonatagem.

110
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Fertilization test Nitrate / Chloride 2018 = NovaCropControl
{

Fertilization test:

e Research into new parameters with regard to plant resistance
* Steering on low nitrogen to improve plant health

* Side effects on taste

¢ Test in tunnel with different Nitrate / Chloride ratios

111

Fertilization test Nitrate / Chloride 2018 = NovaCropControl
@

Nitrate Chloride
11,2 mmol/l [0 mmol/I

9 mmol/I 2,2 mmol/I
6,8 mmol/I 4,4 mmol/I
4,6 mmol/l  |6,6 mmol/I

Nitrogen test

- Correction anions with Chloride

- Aphid test (Nitrate influence on
reproduction)

- Placed cage around plants

112
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Fertilization test Nitrate / Chloride 2018 = NovaCropControl

NO3 - Nitrate

- 1-10 N+ rif 1 - Plantsap - Blad (jong) —a— 1-10 N+ i) 1 - Plantsap - Blad (oud)

- 1-7 standaard rij 2 - Plantsap - Blad (jong) =~ 1 -7 standaard rij 2 - Plantsap - Blad (oud)
-~ 1-8N-rij 2 - Plantsap - Blad (jong) —a— 1-8N-rij 2 - Plantsap - Blad (oud)
~»- 1-9 N—ri] 2 - Plantsap - Blad (jong) —— 1 -9 N—rij 2 - Plantsap - Blad (oud)

7500

7000

6500 . 3

Nitrate:

5500

o « Standard and Nitrate+

4500

4000 almost the same

3500 amount.

py « Attractiveness for

2000 Aphids the same

1500

1000

500
. K /
S >-1 b & 2 =] = ] b

113

Fertilization test Nitrate / Chloride 2018 NovaCropControl
@

Total - Nitrogen

=10 N+ rij 1 - Plantsap - Blad (jong) —~e=— 1-10 N+ rij 1 - Plantsap - Blad (oud)
-7 standaard rij 2 - Plantsap - Blad (jong) - 1 -7 standaard rij 2 - Plantsap - Blad (oud)

LRI |
o e

-8 N-rij 2 - Plantsap - Blad (jong) —=— 1-8 N-rij 2 - Plantsap - Blad (oud)
- 9 N--rij 2 - Plantsap - Blad (jong) ~=— 1 -9 N-rij 2 - Plantsap - Blad (oud)
2200
2000 -
1800 ~/ Total Nitrogen:

1600

1400

* Also standard and
Nitrate+ almost the
same amount.

1200

1000

800 « Influence on
600 attractiveness for
400

Aphids

200

/

g

07-05-2018
14-05-2018
21-05-2018
28-05-2018
04-06-2018
11-06-2018
18-06-2018
25-06-2018
02-07-2018

114
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Fertilization test Nitrate / Chloride 2018 = NovaCropControl
{

Cl - Chloride [ppm]

®- 1-10 N+ rij 1 - Plantsap - Blad (jong) ~e~ 1-10 N+ rij 1 - Plantsap - Blad (oud)
» - 1-7 standaard rij 2 - Plantsap - Blad (jong) = 1 -7 standaard r 2 - Plantsap - Blad (oud)
~®- 1-8N-ri) 2 - Plantsap - Blad (jong) ~e— 1 -8 N-rij 2 - Plantsap - Blad (oud)

®- 1-9N-rij 2 -Plantsap - Blad (jong) —a— 1 -9 N-ri] 2 - Plantsap - Blad (oud)
6000
5500
5000
4500
4000 .
Different treatments
3500 ..
visible.
3000
2500
2000
1500
1000
500
o
= . P P s - : ”
g g 2 g g g g g
- 3 g 5 by 3 g g
L4 4 ? 4 L3 ? e 4
5 b4 8 4 3 = 2 H

\’Mﬁzau
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Fertilization test Nitrate / Chloride 2018 = NovaCropControl
@

Hardly any difference
in colour.

Same production (but
short trial period)

/

116
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Fertilization test Nitrate / Chloride 2018 = NovaCropControl

t-1
1

Results:

Green colour is other
race of Aphids
Nitrate-- lowest Aphids
Nitrate+ parasitic
wasp found

New trials 2019

Average number of Aphids

=
1

4

o
Nitrate+ Standard Nitrate - Nitrate --
Type behandeling

117

= ovaCropControI
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Literature research

9-12-2020

NovaCropControl

Optimal Nutrition Enables
Advanced Function in Plants

As solls and crops transition toward biological farming practices, they pass through stages of
increasingly better health. The progression toward better health restores the natural and

biological abllities of the plant and soll system. Innate ch istics and ad d functi

+ Lk

are enabled such as immunity to soil snd airborne p: ={ to insects, p
of lipids which strengthen cell membranes for tastier, more storable fruft, and more.

OF PLANT
SECONDARY

2 mndvofmndw\m roots to soll microbes who release nutrientsin a
plant-availableform. Increased resistance to Insed's with simple digestive systems.
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NovaCropControl

Goal: Measuring plant resilience
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Secondary metabolites

* More investigation needed

* More investigation needed

New parameters in Proteins

* Total Carbon

o Total proteins
 Glutamine

* Total Amini acids

New parameters on Sugars

* Glucose
* Fructose
* Sucrose
o Total Carbon
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Carbohydrates = NovaCropControl
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Accessory
Salivary
Gland

Glucose, fructose, sucrose are simple carbohydrates

A lot of simple carbohydrates will make the plant susceptible for diseases
Lignin, pectin, cellulose and starch are complex carbohydrates

A lot of complex carbohydrates will make the plant resilience to diseases

121

R&D developments Plant health 2020 = NovaCropControl
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Novacropcontrol is currently researching the relationships between
nutrients in plant sap and plant health.
This includes making the susceptibility to powdery mildew
demonstrable in plant sap analysis
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Test with powdery mildew in tomatoes (2020) = NovaCropControl
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T
/ After 10-14 days: white spots with spores
(> 10,000/ leaf!)
Insensitive variety: ~ Sensitive variety:

» First relationships found between
nutrients in plant sap and powdery
mildew (validation ongoing).

» Follow-up trial in tunnel greenhouse
with specific Nutrition schedules (NO3
& Mn).

1. Trial with 7 tomato
cultivars to collect plant
sap (standard feeding
schedule)

2. Infection with mildew in
petri dish test (equal
temperature and humidity)
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Test with powdery mildew in tomatoes (2020)
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Young leaves

aa

Old leaves

Relationship between plant sap uptake and susceptibility to mildew in young and old
leaves:

Reduced susceptibility to powdery mildew at low N and high K in old leaves is consistent
with other literature sources (eg Krauss et al 1998, Balanced nutrition and biotic stress)
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www.novacropcontrol.nl = NovaCropControl
@

[ = NovaCropControl e~

Onderzoeks- en testcentrum gespecialiseerd in
plantsapmetingen

Follow us on:

9 Gasthuisstraat 20, 5061 PB, Oisterwijk
O +31(0)13-5902864

@ www.novacropcontrol.nl
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