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Nutrient Solution Calculator

Nutrient Solution (NS) calculator is an
EXCEL™ spreadsheet developed by Dr. Luca
Incrocci (Dipartimento di Biologia delle
Piante Agrarie, University of Pisa) to assist
growers and consultants in the calculation of
salts concentrations of nutrient stock
solutions.
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NS CALCULATOR Quick Start Guide (by Luca Incrocci)

Luca INCROCCI, University of Pisa, Italy



Recipes

Alphabetical
order

Aubergine Single 196[  15.00 100[ 130f ¥.00] 3500 180[ 0.00 1500 0.00] 1500 30,00 100f 5.00) 10.00
Bean Single 170[ 1200 100[ 1200 550] 3500 120{ 0.00 120[ 0.00] 15000 50.00) 100f 5.00) 10.00
Carnation Single 175 13.00 100[ 130 E00] 3500 120f 0.00 150[ 0.00] 2500 30.00) 100f 5.00) 10.00
Cucumnber Single 200 1500 100[ 1200 ¥.00] 4000 150{ 0.00 160[ 0.00] 15.00] 30.00] 100f 5.00) 10.00
Fruit vegetable Single 204 1500 100[ 130 ¥50] 4000 150{ 0.00] 200) 0.00f 15.00] 30.00] 1.00)0 5.00{ 10.00
Gerbera Single 152 11.00 100[ 130 500] 3000 100f 0.00 120[ 0.00] 3500 30.00) 100f 500 500
Hoagland & Arnon | Universal [1938) 2000 14.00 100[ 100/ E00] 4000 200f 0.00) 2000 0.00f 4500 4500 1000 100 10.00
Leafy cut vegetable| Single 336 15.00 3000 250| 100) 450[ 3.000 435 E00] 4.00] 4000 40.00) 100f 5.00] 10.00
Leafy vegetable Single 238 1800 2000 200{ 10.00) 450[ 1.00) 0.00f 2500 0.00] 4000 30.00) 100f 500 500
MMuskmelon Single 203 1800 100[ 1300 ¥.00] 4000 1¥0f 0.00 150[ 0.00] 10,00 20.00) 100f 5.00) 10.00
Ornamental eutdoor phnt | Single 137 8.50 050] 100] 4500 250[ 1.20] 0.00 150[ 0.00] 20,00 20.00) 100f 5.00) 10.00
Pepper Single 2000 1500 100] 1300 B.00] 350/ 150[ 0.00 150 0.00] 1500 30.00] 100f 5.00] 1000
Foze Single 152 11.00 100] 1300 500] 300/ 100f 0.00 130] 0.00] 25000 25000 100f 500 500
Squazh Single 217 16.00 130] 1500 ¥50] 4000 200[ 0.00 180 0.00] 1000 5000 100f 5.00) 1000
Strawberry Single 170[  10.00 100] 100f 550] 350/ 1=20f 0.00) 2000 000f 20.00] 30.00] 100 5.00{ 10.00
Tomato Single 209 1400 100] 100f 800] 400/ 150f 000 2500 000f 15.00] 20.00] 1.00) 5.00{ 10.00
zzFecipe s inzerted values 0.00

zzFecipe | inzerted values 0.00

zzFecipe | inzerted values 0.00

zzFecipe | inzerted values 0.00

Electro-chemical
neutrality test
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Fertilizers and acids

Acids for carbonate neutralization
A}

Chemical

% plp formula
Nitric acid 65.0] HNOD; Y
Phosphoric acid 85.0] H:PO, "
Sulphuric acid 96.0] H2S04 "
Chloridric acid 365 Hol Y

Pre-mixed fertilizers

Water Soluble Fertilizer 1

Water Soluble Fertilizer 2

Water Soluble Fertilizer 3

Calcium fertilizers

Calcium nitrate

5[C 2[MO4)e"2HD]MH, MO,

Calcium nitrate reagent pure

Ca(NO1);"4H;0

Calcium chloride

CacCl,

Ammeonium fertilizers

Ammonium nitrate

MHsMNO3

Ammonium sulphate

(NH4)2S04

Mong-ammonium phosphate

NH3HzPO,

Phosphorus fertilizers

| Mono-potassium phosphate

|kHzPO,

Magnesium fertilizers

[ Magnesium sulphate

| MaS0, TH.O

[ Magresium nitrate

| MalMOL)," 6H,O

Potassium fertilizers

Potaszium nitrate

KMO,

Potassium sulphate

K50,

Patassium chloride

KCI

Iron chelates

Iran EOTA

Iron OPTH

Iron EDOHA

Microelement Fertilizers

Micraelements Mix 1

Microslements Mix 2

Borax Ma.B,0;"10H.0
BEariz acid H:EO,
Copper sulphate Cu30,"5H.0
Copper chelate [EOTA]
Zinc sulphate ZnS0,"TH.O
finc chelate [EOTA)
Manganese sulphate  |MAS0,'H:O
Manganese chelate
Ammonium heptamolybdate | (WMHM o0 4H0
Sodium molybdate Ma;MoO,"2H.0
Sodium sgalts
| Sodium choride JMaCl

Density
(Kg/L)

Quick start guide | |

Unit converter ppm= mM |

Recipes | |

Calculation

Report | |

Input

Euro/L

139

0.72

1.69

1.43)

1.84

0.48

1.19

0.50]

%N-NO;

14.4

%N-NH, ‘% P305 W% K0 W% Ca0 w% MgOo w % Na ‘% 50, W% Cl ‘ % Fe ‘% B

615

355

‘% Cu ‘%Zn ‘% Mn ‘%Mo ‘

Euro/Kg

HN-NH,

% P05 |% K.0 |% CaO

% MgO

% Na

% SO,

% Cl

% Fe

% B % Cu % Zn % Mn (% Mo

0.30]

14.3

26.0

0.30]

11.9

238

50.5

63.8

0.30]

7.2

17.2

0.16

212

606

0.80|

12.2

[ s22] 344

5.4

7.0

5.7

31.8]
|

158

46.5

521

4.1

51.0

453

15.00

7.93

6.50

10.96

6.00

ZH-NO,

TH-NH, |3 lefz K;D"/.’ Cal

¥ Mgl

#* Na

¥ 50,

% Cl

#* Fe

“B #Cu |[¥Zn |¥Mn [ Mo

4.00

1.00 1.00 1.00 1.00 1.00

10.23

1.30

19.63

17.50

14.46

321

25.50

17.40

15.00

30.78

Z7.8

22,70

14.66

15.00

50.00

47.5

32.50

30.00

15.00

37.00

54.40

37.26

13.0

39.70

0.50]

53]
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Adjust window to
your monitor

millimoles/L

micromoles/L

Electro-chemical neutrali
Water quality evaluation

2) Fertigation device parameters
Dilution ratio of stock nutrient solutions

Volume of stock nutrient solution tanks (L)

200

100




| Quick start guide

| Recipes

|Unit converter ppm> mH|

| Fertilizers and acids |

Adjust window fo
your monitor
| Report | | Calculation
Valume of stock nutrient solution tanks (L] 100
315elect recipe T
[Tomato: Stage: Single |
EC [dSim) [N-NOJN-NH,/P-PO,[K [Ca Mg [Na [5-50,]C1 [Fe [B [Cu [Zn [Mn [Me
millimolesiL micromalesiL

Z.Dg 14,00 1.00 1.00 5.00) 4.00 1.50 0.0o Z50] 000 15.0)] 200 10/ 50f 100 10
S LA M T SR AT S i e ool GEF| GEE| sar| aEF| S
Test 1
pH Calculated 7 Target EC [d5im] 7 Restore

. EC [dSl'ITI] calcudated EC
LW = 2.09 2.09 | OK

4] Actual nutrient solution
EC [dSim] iN—HD; N-NH.|P-PO, |K Ca Mg Na 5-50,|CI Fe |B Cu én |Mn |Mo

2.0 14,00 1.00 1.00 5.00) 4.00 1.50 Q.00 250] 0.00] 15.00) 20.00) 100 500] 10.08] 100

4 ppm ppm
? 1961 14.0] 0] Fzs] 603 36.5] 0.0] &0z 00f o64] 022 006 033 055 0.0
| Molar ratios | | K:Ca:Mg ratio [expressed in milliequivalents] |
| M:K | [N-NH, N-ND;] [K: [ Ca: | Mg | [ K- [ Ca: | Mg |
1.88 0.07 053 030 oM 042 042 D16



EXERCICIO

Programacao de um sistema de fertirrega para obtencao de uma solucao
nutritiva (SN) adequada para gerbera, em sistema de cultura sem solo,

utilizando o NS Calculator.

Cultura: Gerbera

pH final da solucao nutritiva: 5,6

Solucéo concentrada: 200x

Volume dos depdsitos de solucédo concentrada: 500 L

Composicao da agua de rega:

H CE HCO4 NOs N-NH,* P K Ca Mg Na S Cl B
P (mS/cm) (meq/L) (mg NO4/L) (mgN/L) | (mgP/L) | (meg/L) | (meg/L) | (meg/l) | (meg/Ll) | (mg/L) | (mg/L | mg/L
6,5 0,59 3,0 40,3 7,0 1,6 0,15 1,0 0,16 2 0 35 0,5




Composicao da dgua de rega

H CE HCO5 NOy N-NH,* P K Ca Mg Na S cl B
P (mS/cm) (meq/L) (mg NO4/L) (mg N/L) | (mgP/L) | (meg/L) | (meqg/L) | (meg/L) | (meqg/L) | (mg/L) | (mg/L | mg/L
6,5 0,59 3,0 40,3 7,0 1.6 0,15 1,0 0,16 2 0 35 0,5
l Converter
Composicao da dgua de rega (mg/L)
: NOs . al B
oH CE HCO, (mg N- N-NH, P K Ca Mg Na S
(mS/cm) (mg/L) NO,/L) (mg N/L) | (mg P/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) mg/L mg/L
6,5 0,59 183 9 7,0 1,6 6 20 2 46 0 35 0,5

l Converter

Composicdo da agua de rega (mM/L) —usar a funcionalidade do NS calculator
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Composicao da dgua de rega (mM/L)

Usar a funcionalidade “Unit converter” do NS calculator

pehon,

Unit converter (ppm to mM)

L1

L
To convert ppm in mM (macroelements) or uM ( Fe, Zn, Mn, Cu, B, Mo),insert the ppm value in yellow cell.
The results of conversions are shown in green cells.

ppm|__ 183.00 9.00 7.00 1.60 6.00 20.00 2.00 46.00 0.00 35.50

MW 61.00 14.01 14.01 3097 38.10 40.08 24.31 22.99 32.06 3547 55.85 10.80 63.55 65.38 54.94 9595
millimoles/L micromoles/L
3,{)0‘ 064 ‘ {),50‘ D,{)S‘ 01 5‘ 0,5{)‘ 0,08‘ 2,{)0‘ D,DD‘ 1.00 D,D‘ D,{)‘ D,D‘ D,O‘ {10‘ 00

Export converted valuas to INPUT
(irmgation water composition)

Exportar os valores da composicao da agua de rega para os “Inputs”



b:‘fﬁ%
Input

Adjust window to
your monitor

1| Insert ion composition of irrigation water (mM for macronutrients and uM for micronutrients)

millimoles/L micromales/L
05 300] o064] o050] o005] o015] o050] o008 200] 000 100 00 463 00 o00[ 00] 00

Electro-chemical neutrality test

Water quality evaluation

[l

2) Fertigation device parameters -
Dilution ratio of stock nutrient solutions 2000 X _
Wolume of stock nutrient solution tanks (L} 500

12



.o:‘"hh’rﬁ

Input
P [ mespes | [ _renizesandaciss |
ourmente! [ Rt | [ catcuation |

3)Select recipe _

[Gerbera: Stage: Single |

millimaoles/L micromales/L
1.52]  11.00 1.00 1.30 5.00 3.00 1.00 0.00 1.20 0.00] 350[ 300 1.0 5.0 5.0 1.0
1941 140 40.3 18955 1202 243 0.0 384 0.0 1.95 0.32 006 033 0.27 010

pH Calculated Target EC (dS/m) | e
EC (dS/m) calculated EC

56 4 171 _

4) Actual nutrient solution

1.71]  11.00 1.00 1.30 5.00 3.00 1.00 2.00 1.20 1.00] 35.00] 46.30 1.00f 5.00 5.00 1.00

ppm ppm
1541 14.0]  403] 1955] 1202]  243]  460[ 385] 355] 195] 050 o0.06] 033 027 010

0.38 046 0.15
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No separador “Calculation” clicar em “NEW CALCULATION”

Befaore to uze the automatic calculation option, please
: activate the acid and the salts that wow want use, by
Calculation ? selecting v'iN vellow buttan near sach salts
| ]
| Quick start guide | | Unit converter ppm> mM |
CALCULATE MEW CALCULATION | Recipes | | Fertilizers and acids |
| Beport | | Input |
|
MANUAL CALCULATION
HCO,(mE) N-NO: N-NH, P K Ca Mg Na 5-50, Cl Fe B Cu
IRRIGATION WATER [mmoliL) 3.00 064 050 003 015 050 008 200 000 100 0.0 456.3 0.0
RECIPE (mmoliL) 0.45 .00 100 130 500 300 100 200 120 1.00 35.0 46.3 1.0
NUTRIENT SOLUTION (mmoliL) 3.00 064 050 005 015 050 008 200 000 100 0.0 45.3 0.0
DIFFERENCE [mmol/L ) IEESSIESEIEISTNSIZSIEssEZS0ESE 000 -120 o0.00ESSE 0.0
1) Carbonate neutralization [Meedaciat ] A
Unit  Advice  Input Boro da agua de rega
Y | Mitric acid miiL 0178 - A 11
N |Phosphoric acid mliL 0174 - e SUfICIente
N | Sulphuric acid mliL 0.0 -
Chloridric acid mliL 0215 -
Pre-mixed fertilizer
Water Soluble Fertilizer 1 mgiL | DRSO - - - - - - - - - - - -
Water Soluble Fertilizer 2 mgiL | DRSO - - - - - - - - - - - -
Y ater Soluble Fertilizer 3 mgilL | #DRANOD! - - - - - - - - - - - -

sney
[—R—R—1-]
cnog
[=N=R—1]
g ]
[=N=R—0-]

3) Calcium [MNotbalaneeat @ @0000@0000@00@00@0@0@00]

Y _[Calcium nitrate mogilL 53941 = = - - = = = - - - — —
N [Calcium nitrate reagent pure mgiL 589.06 - - - - - - - - - - - -
N |Calcium chloride mgiL 277 .62 - - - - - - - - - - - -

4) Ammonium [Needto add ammoniumsaltst 00000 ]

Y | Ammonium nitrate mglL 40.74 - - - - - - - - - - - -
N | Ammonium sulphate mogilL 33.05 - - - - - - - - - - _ _
N |Mono-ammonium phosphate mygfL 5743 - - - - - - - - - - -

5) Phophorous [Need o add phophoroussaltst 00 ]

¥_]Mono—potassium phosphate mgiL 169.74 - - - - - - - - - - - -

6) Magnesium [Need o add magnesiumsast ]

Y |Magnesium sulphate mgiL 232.71 - - - - - - - - - - - -

L T S, ——n EE-T -]

f

Y ou N - selecionar os acidos e adubos que temos disponiveis

N



No separador “Calculation” clicar em “CALCULATE”

Calculation

CALCULATE

b |
MANUAL CALCULATION

IRRIGATION WATER [mmoliL]
RECIPE [(mmolil]

NUTRIENT SOLUTION (mmoliL)
DIFFERENCE [(mmolfL)

o
B -
NEW CALGULATION [ Redpes | [ Ferlizersandacids |

HCO.(mE) N-NO, N-NH, P K Ca Mg Na 5-50, Cl Fe B Cu Zn Mn Mo
3.00 0.64 0.50 0.05 015 0.50 0.06 200 000 100 0.0 463 0.0 0.0 0.0 0.0
0.45 1100 100 130 500 3.00 100 ZoOO0 120 100 350 463 10 5.0 5.0 10
0.45 11.00 100 130 500 3.00 1.00 200 157 100 35.0 46.3 1.0 5.0 5.0 1.0

0.37 0.00

Pre-mixed Fertilizer
Yater Soluble Fertilizer 1
“Water Soluble Fertilizer 2
Yater Soluble Fertilizer 3

3] Calcium
Y |Calcium nitrate

N |Calcium nitrate reagent pure
N |Calcium chloride

4] Ammonium

Y |[Ammonium nitrate
N |Ammonium sulphate
N |Mono—ammonium phosphate

5] Phophorous
Eﬁonu—potassium phosphate

B] Magnesium
E Magnesium sulphate
¥

Magnesium nitrate

7] Mitrate

Y |Potassium nitrate

8] Potassium

E Potassium sulphate
N

Potassium chloride

o

mgiL
mgil
mgiL

mglfL
mgiL
mglfL

mgiL
mgiL
mgiL

mgiL

mgiL
mgiL

mgiL

mgiL
mgiL

116. 36 - -
117.84

140.50 1.38 -

Z00.23 - -
0.00 - -

1.39

[ X 1
LR 13

a |
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REPORT
A
STOCK NS PRECIPITATION TEST ? | Quick start guide | Unit converter (ppm> mM) |
Salt concentration of stock A 130.2 QL | Calculation | Fertilizers and acids |
Salt concentration of stock B 130.2 QL
| Stock NS precipitation test | Input |
MO precipitation in the stock nutrients solution tanks
Insert a new dilution ratio Apply new
1 dilution ratio
NUTRIENT SOLUTION COMPOSITION
Crop and stage Gerbera: Stage: Single
Wolurne of stock tanks [L]: R00 lonic ratios [expressed in millicquivalent)
Dilution ratio 1200 MK 240
Set-point pH: RE HH, INO 0.09
Target EC [dSm): 171 K:Ca: Mg 028 046 018
Expected EC [d5im] 1.7
Irrigation water ? ) [uM For Fe, B, Cu, Zn, Mn_ Mo: mM for other ions]
EC [mSicm] HCD* N-NO, N-NH, P K Ca Mg Na 5-50, Cl Fe B Cu 2n Mn Mo
0.55 3.00 0.64 050 0.09% 0.15 0.50 0.08 200 0.00 1.00 0.0 46.3 0.0 0.0 0.0 0.0
20477 EF ki ra = £ i = £E & F5 B0  G5F  S8F 2 GRF  80F GO
0K DK DK DK DK DK DK Ok DK 0K DK DK Ok 0K DK DK oK |
Selected recipe [uM For Fe. B. Cu. Zn. Mn. Mo; mM For other ions)
EC [mSicm] N-NO, M-NH, P K Ca Mg Na 5-50, Cl Fe B Cu Zn Mn Mo
1.52 mMimM 100 100 130 5.00 3.00 1.00 0.00 1.20 0.00 350 30,0 10 5.0 5.0 10
Fe el ey  HE 43 FL D L7 2 F 27 FESL Fol il fos @GR  GgF 2 #FRF  gSF G
Mutrient solution [uM for Fe, B, Cu. Zn. Mn. Mo: mM for other iong]
EC [mSicm) N-NO, N-NH, P K Ca Mg Ma 5-50, Cl Fe B Cu Zn Mn Mo
1.71 mMimM 1100 100 130 5.00 3.00 1.00 2.00 157 100 350 46.3 10 5.0 5.0 10
200 sy MO 67 pi ¥ L2 2F 5L St FhE Ios gsF  gpgF  #gEF/gAF G

16



Report

Amount of fertilizers to dissolve in the stock nutrient solution tanks.

Stock A:
Calcium nitrate 53.92 K

Potaszium nitrate 966 K

Stock B:

Magnesium nitrate 78 K

Potassium nitrate 439 K

Total cost of stock nutrient solutions

Mitric acid

84.64 Euro

1776 L

corresponding to Euroh

0.85

0.83

'
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Video explicativo

18


https://www.youtube.com/watch?v=DG8s0nNkH1k

