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General facts at farm level

Non-efficient irrigation systems
Different water sources, qualities and availability
Multiple crops under the same irrigation regime

Limited reliance on non-conventional waters:
-saline, brackish, brine, reclaimed waste waters...

Predominance of low-cost technologies

Lack of awareness/access to modern solutions
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Characteristic features of irrigation in the
Mediterranean Region

- Predominance of smallholdings
- Wide variety of crops grown in one single irrigation zone

- Presence of irrigation channels and drainage ditches
where the reclaimed water is mixed with other sources
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A DSS to manage different water sources

Help farmers to contrast information provided by the system with their personal knowledge
and experiences

g A

. . . . __DATA . i = INFORMATION
Examination of multlple alternatives ~ | Database / user knowledge _— ;-@;op.salttlolerance/soil structure

. p . . . . 4 ,/ \ USER INTERFACE / ‘_ .
|dentification of unpredicted situations | e simplified Excel Tool
Better use of data and resources ; “oecsionmaeR ] ]

Farmers, advisers, agricultural extensions

Reduce cost
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How it works?

Output
InPUt parameters - Relative crop performance

- Crop - Water quality and soil structure info (SAR/CROSS)
- lrrigation method

- Fertilizer recomendations and crop water requirements

= Region @ & Farmer data
- Growing season W‘
- Water ana|y5iS Crop  |Select CROP v|  Region |Select Region ~| Select Start v| Select End -
- Blending? ;
- Ca Mg Na K NH, NO; P
- Leaching? Salinity — mgn) (mglL) (mg/L) (mg/L) (mgiL) (mg/L) (mgiL)
Water A
Water B
Water mixer | Select A% B% W ECw ECe
Leaching fraction | Select LF v ECe (LF)
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Running the tool

- Access at this moment: http://www.inditech.es/prosim/ I
( ]
* * o abmm
* *
w ENI - " € Open
2 " B
CBCMED Pt fkd b — < 4 B s ThisPC » Desktop v 0 Search Deskto
‘ Cooporating across borders
; in the Mediterranean EUROPEAN UNION Clrganize - Mew folder
sl
PROSIN # Quick access =-I— =-I— —
- DESk‘tDp n E
Promoting Sustainable Irrigation Management and non- ¥ D_':'W”mads
the Mediterranean &=| Pictures PROSIM Excel PROSIM Putting saline
~ Andrés CEBAS Toolxlsx Type: Microsoft Excel Worksheet gre into
25175 __ Authors: Andrés Parra Gonzalez | a case
m ‘ |=| Documents v Size: 825 KB m Ba...
"4 Date modified: 5-11-2020 10:01
2 Options. File name: | PROSIM Excel Toolxlsx ~| |Todos los arc
. Load Excel Tool and follow the ins Open
- Web version | o
- Desktop version » DOWNLOAD PROSIM TOOL
\
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Desktop version (offline ’

r . .
€ Open PROSIM toal @ Firmar con AutoFirma
« « 4 I » ThisPC » Desktop v O Search Deskto - er PROSIM PROSIM tool E Share with SI(}"FIIE
w 4 ¥ oo
Organize v Mew folder ENI g Abrir con WinRAR
~ I e Marme i
o Quick sccess — "‘*'. CCBWBCnMchDbm i oo i w g Quick access s J g Bxtraer ficheros..
I Deskiop + R " o Mediterranean EUROPEAN UNION PROSIM tool.30_ g Extraer aqur
& Downloads  # B Desktop + PROSIM tool.31_7 a Extraer en PROSIM TOOLY
=] Pictures * PROSIM Excel PROSIM Putting sali I i ) i i
Andrés CEBAS # TooI.J(Isn(ce Type: Microsoft Excel Worksl;m:: : ilrr11teo ; Downloads * PF'.GSIM_narratn.r H; Scan with Windows Defender...
) Authors: Andrés Parra Gonzdlez | a case . « PROSIM toal » pRD’SlM_-IUDL W Ej
Documents 4 Size: 289 KB m Ba... [&! Pictures
Date modified: 5-11-2020 10:01 o o
File name: | PROSIM Excel Tooldsx ~[ TTodos los arc Promoting Sustainable Irrigation Management and non-conventional water use Name
— the Mediterranean cec
& - Farmer data @ - Farmer data
@® PrOSIM S 0 PROSIM
o
M Na K NH NO. P i o ca M Na K NH NO. P
sy G5 Mg Ne K M Ne e Load Excel Tool and follow the instruct sy o Me M K e
Water A Water A
Woter8 DOWNLOAD PROSIM TOOL Water 8
Water mixer | Select A% B% < ECw I:l ECe Water mixer | Select A% B% o ECw l:l ECe
Leaching fraction | Select LF g ECe (LF) Leaching fraction | Select LF v ECe (LF)




ECw = Irrigation water salinity (in dS/m)
ECe = Root zone salinity (measured as saturation extract of the soil, in dS/m)
ECe = ECw x 1.5 (assuming 15-20% water surplus )

Leaching fraction (LF) = It’s the amount of extra irrigation water applied above the amount required by the crop, in order to
maintain an acceptable root zone salinity

dS/m (deciSiemens/metre) = Standard unit to measure salinity (conductivity). 1dS/m =1 mmho/cm ~ 550 ppm

Farmer data

Click to check the resulis

@® PrOSIM

Crop Tomato v Region |Cartagena ¥| March ~| September v _v
Irrigation :
method  |D"P v
Salinity Ca Mg Na K NH,4 NO; P
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Water A 0.2 1 4 137 12 0.05 18 0.9

Water B 7 143 105 995 68 0.2 1 4.6

Water mixer | 60% 40% v ECw 2.92 ECe 3.50

Leaching fraction |(0.3 v ECe (LF) 2.54
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Results

Farmer data Relative yield of a crop under saline condifions
Crop Tomato + | Region |Cartagena s || March w || September A4 Crop response to salinity S “eld : Yield using leaching fraction
\rrigati 100 ]
rrigation '
method | PP hd s 0 )
= 20
c M N K NH NO p s 70
Salinity a g a 4 3 2 60
(gL (gL} {mgeL) {mafL) {maeL) (mgrL) {marL) S o
=
Water A 0.2 1 4 137 12 0.05 18 09 §_ 40
£ 30
Water B 7 143 105 985 68 02 1 4.6 % 20
&
10
Water mixer | 60% 40% w ECw 2.92 ECe 3.50 0
] 2 4 G 3 10 12125
Leaching fraction | 0.3 o ECe (LF) 2.54 ECe
Crop waterffertilizers requirements Cation ratio of structural stability (CROSS)
WATER DEMAND FERTILIZER USE Severe reduction Slight to moderate No reduction
I /ater A Water B I Crop needs (koha) a
I MPK in irrigation water .
350 =
300
250 g .
200 o
150
50
0 — - . -

Nitrogen Phosphorus Potassium

(dS/m)
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Relative yield under saline conditions

Generally, salinity reduces water availability 1or crops and consequently the vield. Flants are generally more
B sensitive to salinity during germination and early growth. Crop performance under saline conditions

might be different among varieties or rootstock of the same crop species.

The relative yield of a crop i1s related to soil salinity (ECe). It expresses the yield reduction as a % when ECe
increases. Results are based on the threshold value (salinity level when yield starts to decrease) and theslope (%

of yield decrease when ECe increases by 1 dS/m).
Threshold value ECw = Itrigation water salinity (in dS/m)

100

ECe = Root zone salinity (measured as saturation
extract of the soil, in dS/m)

ECe = ECw x 1.5 (assuming 15- 20% LF)

Relative yield (%)

Leaching fraction (LF) = It’s the amount of extra
rrigation water applied above the amount required
by the crop, in order to maintain an acceptable
root zone salinity

dS/m (deciSiemens/metre) = Standard unit to
ECe (dS/m) measure salinity. 1dS/m = 1 mmho/cm ~ 550
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Crop water demand and fertilizer requirements

Crop waterffertilizers requirements

WATER DEMAND

B '/ ater A Water B

350
300
250
200
150
100

50

FERTILIZER USE

B Crop needs (kg/ha)
B NPK in irmigation water

Mitrogen Phosphorus Fotassium
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Cation ratio of structural stability (CROSS)

Severe reduction Slight to moderate No reduction

CROSS
5 0 23 N W

10

(dS/m)
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Experimental farms

s

y 22,5 h
* Masghara (31 farmers, 15,5 ha) Balga (55 farmers 22,5 ha)
* Labwue (20 farmers, 7,5 ha) * Agaba (15 farmers, 7 ha) '

* Madhia (74 farmers, 30 ha)
* Nabeul (40 farmers, 5 ha)

) ¢

) 4
L 4

-

* Marsala (2,5 ha)
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Experimental farms in Spain

» (Cartagena-Roldan (WWTP, 0,8 ha) ’
‘ -

e Jumilla (1 farmer, 3 has)

. __d
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Water and Agriculture Research Platform CEBAS-CSIC
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Research projects

- Agricultural reclaimed water use effects on horticultural crops
growing on soil and hidroponics.

- Water treatment prototypes testing

- Food safety risk and security studies.

- Emerging contaminants

- Sludge

 Enterprise collaborations

- Precision irrigation with soil and environmental sensor integraton —+

« Visits, trainning days, international courses ,
dissemination, MsC, phD. T,
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Development of advanced DSS for water mix technique and field demonstration

o 2, g R KTEC @ WATERMIXING | 11 [{s2 ] [15]/ ¢ Jz021]

*’ndbu- ACTIVATION SETPOINTS
‘ | [ 00 200 400 600 80D 1000 O% EC mecm
100 | % Valve Opening 1 0 & A
.@ Turbidity NTU

nl ',ﬂl | O@ Redox Potential ""V

(701201 [000]
TIMING pH EC Redox Potential

Activation Time s
Timing Time E s
Full Opening Time s

Turbidity

0.00

Filling pump

l HYSTERESIS
p— W EC 050 |mSiem
LV LY
E pH 1.00
:: : II' % Valve Opening 2 Turbidity 000 |NTU
I I ' i i 5] Redox Potential | 50.00 |mV
w DL G BE
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Miraflores Irrigation Comunity

* 967 members
« Total surface with irrigation infrastructures: 1515 Ha

CEBAS:, % CSIC

Crops (1329 Ha) % irrigation surface Resource type Volume
Pear 45 (m3/year)
Peach 32
: Water needs 7.765.000
Apricot 12
Olives 5 Underground water 3.851.288
Plum 3 WWTP Jumilla 1.500.000
Grapes 2
Total volume 5.351.288
Almond 1

With this use of treated wastewater from the Jumilla WWTP, the Miraflores irrigation

community will increase from 3600 m3/ha to 4900 m3/ha per year.
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