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Opportunities and impacts of the use of desalinated water

and other technological innovations for sustainable agriculture
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Evaluation de effet des mélanges eau de puits et eau de dessalement sur
irrigation de la courgette (Cucurbita pepo): Une étude basée sur approche
NEXUS WEFE (Water-Energy-Food-Ecosystems)

Improving the efficiency of desalinated water for the production of under
controlled conditions integrating magnetic treatment, solar enerqgy, and
biofertilisers: A NEXUS WEFE (Water-Energy-Food-Ecosystems) approach

Evaluation of the effects of different doses of gypsum and irrigation with
desalinated seawater on growth parameters and yield of green beans
(Phaseolus vulgaris) conducted in a greenhouse
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_ Implementation in the Mediterranean _
Facteurs et dispositif expérimental
Irrigation water source
 Wells (CHA)
e Desalination water
Dose of gypsum
0T/ha
* S5T/ha
e 10T/ha
Soil Type Experimental green house

* Control (CHA)
* Sodic
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Water ratios Complementary solutions
* 50% WW —50% DW * Magnetic treatment
 75% WW-25% DW * Biofertilisers (Vermisol)
* 100% WW * Solar Energy
Treatments .
T1 50%W - 50%D: SM: SB Table 7: Properties of the Vermisol biofertilizer.
T2 T 50%W - 50%D: SM: AB Property Value Unit
= e ’ C/N Ratio 12.6
13 SU7W:=50%0; AM. SB Oi'ganlc matter 40.5 %
T4 50%W - 50%D; AM; AB pH R
T5 75%W - 25%D; SM; SB
Té6 75%W - 25%D; SM; AB
T7 75%W - 25%D; AM; SB
T8 75%W -25%D; AM; AB

Control 100%W; SB
Control 100%W; AB

W: underground water; D: Desalinated water;
AM: with magnetic treatment; SM: without magnetic treatment;
AB: with biofertilizer; SB: without biofertilizer.
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and other technological innovations for sustainable agriculture
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O Agromorphological parameters Q Parametres de qualité

\"\QBrix degree
= \"\;Calibre
\\~;} Fresh weight and dry weight o > Colour

| \‘\9’ Firmness
\\? Yield
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and other technological innovations for sustainable agriculture
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Factors and experimental design
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Irrigation water source

Irrigation water source
*  Wells (CHA)
* Desalination water

Dose of gypsum
0T/ha

* ST/ha
10T/ha

Soil Type

¢ Control (CHA)

*  Sodic

_ R ,‘ . Espéce: Phaseolus vulgaris L.

Variété: Augusta

Conditionnement: Enrobage

......

Seeding and transplanting

29/04/2024

- 12/05/2024
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Treatments
T1 50%W - 50%D; SM; SB
T2 ' 50%W - 50%D; SM; AB
T3 50%W - 50%D; AM; SB
| T4 50%W - 50%D; AM; AB |

T5 75%W - 25%D; SM; SB
T6 75%W - 25%D; SM; AB
T7 75%W - 25%D; AM; SB
T8 75%W - 25%D; AM; AB

Control 100%W; SB -_— S :

Ciiitiil 100%W; AB T6 T7 | TS ) Control SB Control AB

The structure of the roots for each treatment

Root relative weight (g)

9.00
8.80 f
- de
8.60 cde
apc
cde bed
s | W 8.40 abe
: \ 2 £ 82 _
T 7] L& T4 g 8.00
== =" 7.80
7.60
7.40
1 2 3 4 5 6 7 . & ) Control  Control
SB AB

15 6 ™ L Treatments
RRW = Fresh weight of the root part biomass Combined
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* Tomato
~ N v :'Za@dﬂ
LSt et~ Beriea ¢ =3 Around 85% of total tomatoes destined for export are produced in the Souss-Massa
5 L Azilal ). -
Esséouifa . Marrakech — Tinghir :
e G e reglon
A Ousr2aZale Adrif

* Raspberries

In the 2023/24 season, Souss Massa saw a 17% increase in raspberry exports.

- 'Guelmim
* Pepper
Aneh Generated approximately $30 million in revenue in 2022
Jdiriya
smara  Cucumber

Morocco exported over 20,000 tons of cucumbers
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: Cctober  Movember December  January February March April
August lanuary T7 March April May
m ETM({m3/ha) 18602 15152 331.15 453.86 413.37 634.57 433.51 510.58
| EI'M[mS,-!hE) 4569 4213 3720 3418 2859 3799 3464 5788 4628 6128
Tomato water requirements .
q Raspberry water requirements %0000
350,00
600,00 450.00 g 300,00
i AD.00 ,.a 250,00
350.00
,3 400,00 E 300.00 =
g = T 150,00
o] =
’a g 000
=L 200,00 = 100,00
200.00
E E s0.00
(53] 200.00 ‘iq 150.00
100.00 o Saptember October Novermber Decamber January February harch
100.00 50,00 B Ef(m3/ha) 263.33 23252 303.84 317.66 379.88 24230 405.16
YO0 Movember | December  January  February March April U0 s entember November  December lanuary February March
m ET(m3/ha)  1m980 158 83 227.93 207.68 247,28 40493 47663 m ETM(m3/ha)|  315.99 79.02 303.84 #8530 279.58 34614 405.16
i Cucumber water requirements e :
Pepper water requirements q Zucchini water requirements
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Suggested ratios and their estimated cost for tomato

Suggested Ratios Estimated cost (DH)
59% DW - 21% WW — 20% SW 17953.65
83.6% DW + 16.4% WW 22157.19
25% DW + 75% SW 8112.34
50% DW+25% WW 25% SW 16757.01

Suggested ratios and their estimated cost for pepper

Suggested Ratios Estimated cost (DH)
25%DW,25%WW,50% SW 5576.67
50%WW, 25% DW,25% SW 7318.12
75%WW, 15% DW,10% SW 8121.37
75%WW, 10% DW, 15% SW 7652.29

Suggested ratios and their estimated cost for Zucchini

Suggested Ratios
75% DW 25% WW
25% DW 75% SW

50%DW 25%SW 25%WW

Suggested ratios and their estimated cost for raspberry

Suggested Ratios Estimated cost (DH)

64.78% DW/ 35.22%SW 12138.9

10% DW, 10% WW, 80% SW  5012.21

Suggested ratios and their estimated cost for Cucumber

Suggested Ratios Estimated cost (DH)

75% DW 25% WW 11811.246

25% DW 75% SW 4411.132

50%DW 25%SW 25%WW 9113.1992

Estimated cost (DH)

10937.97
4085.65
8439.39

NEX

Boosting Nexus Framework
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Crops Pilot
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Crops Pilot

EC (mS/cm)

Nitrate (NO,")
Ammonium (NH,*)
Sulfate (S0,*)
Phosphate (H,PO,")
Potassium (K*)

Magnesium (Mg?*)
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