Growing vegetables in
salinated areas

freshwater availability & combatting salinization

Arie-Jan Broere
Broere Beregening
Design & consultancy and realisation of irrigation water projects.
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Fresh rain water lens

Agriculture possible by the existence of fresh rain water
lenses which ‘float’ on saline water

Expected to dissappear, due to (1) sea level rise,
(2) land subsidence and (3) climate change
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Dependency on inflow of fresh water

Large areas with diffuse upward seepage of saline

groundwater

Waterquality maintained by flushing with fresh water from
the river Rhine, main source of irrigation water.
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Example Uganda
area with high food insecurity.
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Enough water,
but in the wrong place at the wrong time

River discharge becomes less reliable due to melting of
glaciers

Salinization of surface water (=irrigation water)

availability demand
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Example Uganda
area with high food insecurity.
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Enough water,
but in the wrong place at the wrong time

Solution is in making water surplus available in times of
shortage

availability demand
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Succesfull smale scale local solutions

Sand dams — Kenia & Ethiopia ok } ‘-5
Making safe water available ; L

=

R

Subsurface storage — Bangladesh
Making safe water available




Practical maps with small scale solutions
with a regional impact

Long term solutions!!!
Water security
Food security
Disaster risk reduction

Combine succesfull solutions and mapping suitable

ECOSYSTEM RESTORATION | Future water availibility — small scale interventions

regions
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Same principle applies to agriculture

- Storage -
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Local solutions for farms

- Storage

source T Siarsge

Tile drainage Open storage pond Surface drip irrigation
Roof top Shallow subsurface storage Subsurface drip irrigation
Paved surface Subsurface storage (ASR)  Sprinkler irrigation

Subirrigation (tile drainage)

Fertigation
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1 (Remote) controlled drainage

Hornhuizen — Groningen
Wheat and bulbs - —
No fresh rainwater lens present g

40m
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Saline groundwater
~10.000 mg/I chloride

" Souwrce | Siorage

Tile drainage

Shallow subsurface storage
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1 (Remote) controlled drainage

- Drainage depth changed from 1m depth to 1.6m depth
- Adjustable drainage level (1.0 — 0.8 — 0.6 m depth)

- Real time monitoring (groundwater and salinity)

- Remote controlled drainage level
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Results

After 1 year increase in fresh water lens by 15cm

1. Normale situatie
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Results

Decrease salt flux to surface
water
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1 (Remote) controlled drainage

Benefits

Increase thickness rainwater lens (fresh water buffer)
Prevent saline groundwater to reach root zone

Maintain or improve dewatering by adjusting drainage level
Decrease discharge of nutrients to surface water
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2 Self-sufficiency & optimized crop yield

Island Texel
Tulipe bulbs, corn, sugar beets, wheat

Irrigation from surface water not allowed because fresh water is
scarce

Source Storage
Tile drainage Open storage pond Surface drip irrigation
Roof top Shallow subsurface storage Subsurface drip irrigation
Paved surface Subsurface storage (ASR) Sprinkler irrigation

Subirrigation (tile drainage)

Fertigation
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2 Self-sufficiency & optimized crop yield

© Source
— 2.7 ha tile drainage via collectordrain
— 0.2 ha roof top
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2 Self-sufficiency & optimized crop yield

Storage
Open storage pond (>9000m3)

Open storage pond l
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2 Self-sufficiency & optimized crop yield

- Use
— Surface drip irrigation / fertigation
— Subirrigation (controlled drainage) to maintain groundwater level

surface drip irrigation
subirrigation
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2 Self-sufficiency & optimized crop yield

Benefits
Self-sufficiency in water
Real time monitoring (groundwater and soil moisture)
Optimized crop yield: >15% bulbs & >25% sugar beets
Precision farming with fertigation
Decrease in nutrients to surface water
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3 Self-sufficiency & optimized crop yield

Borgsweer - Groningen
Seed potatoes
Irrigation from surface water not allowed because of ‘brown rot

fungus’
Tile drainage Open storage pond Surface drip irrigation
Roof top Shallow subsurface storage | Subsurface drip irrigation
Paved surface Subsurface storage (ASR) | Sprinklerirrigation

Subirrigation (tile drainage)

Fertigation
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3 Self-sufficiency & optimized crop yield

Source
1.5 ha tile drainage via collectordrain

3 9 Tile drainage
Lt A_. l \/EC
| XEC
] Filter ditchf

brakish water
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AgriMAR - self sufficiency in fresh water

Rainwater harvesting (Source)
1.5 ha tile drainage via collectordrain

Appr. 50% of total precipitation is harvested, nearly all
excess water

Tile drainage

vEC
2.5
XEC
. . JFilter ditch
1
Zandperceel Breezand
Kleiperceel Borgsweer
05

- = = drempelwaarde 1,3

Drempelwaarde (mS/cm)
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AgriMAR - self sufficiency in fresh water

Subsurface Storage and Recovery
Subsurface storage (10m — 20m below surface)

1 infiltration well & 3 abstraction wells (2 filters each)
to enhance removal of pathogenes

Observed fresh water storage Subsurface

Tile drainage

Na winterinfiltratie 2015

Diepte (m)

T T T
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Horizontale afstand (m)

brakish water
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Reduction nutrient outflow

« 17% less NO3-N
- 60% less PO4-P

nutriéntenbalans Breezand (kg/ha)

ontrokken water 1 december 2014 - 20 augustus 2015
NO,-N=0.3
PO,-P=0.4
¥ naar zoetwaterberging
]_ ondergrondse NON = 7g 2
zoetwaterberging POP =67

—

DY
WATER

ACACIAWATER

()

28 Broere

BEREGENING B V.

SHSTEMS



Traditional sprinklers inefficient

Loss due to direct evaporation

Unevenly distribution across the field (wind)
Water drops on leafs which leads to infections
High fuel usage
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AgriMAR - self sufficiency in fresh water

Use of water for crops by
Drip irrigation
(Subirrigation by infiltration and controlled waterlevel in tile
drainage)

Subsurface
storage

e - ) e drip irrigation

brakish water
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SDI (subsurface drip irrigation)

Seed potato, clayey soil
At 53 cm depth
Permanent — lower labor costs

Irrigation once every two days
Appr. 150 mm

Moisture in the rootzone

(\'\Drip lines /‘
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Soil moisture

- Decision upon development soil moisture, water potential
and modelling with predictions
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Self sufficiency in fresh water
and drip irrigation

Self-sufficiency is feasible
10 ha source -> ca. 12-20 ha use

Reduced risk of diseases (also other crop related diseases like ‘erwinia’
in bulbs)

Expected removal of ‘brown rot fungus’ and other pathogens during
subsurface storage

Optimized crop yield > 10% increase (appr. 3000-4000 EUR/ha)
Long life expectancy of subsurface drip lines

Kilo's per hectare
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Surface drip irrigation in Breezand

Flower bulbs, sandy soill
Two to four drip lines every 1m
Main focus is fertigation
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—EGV-fert 25 cm
—EGV-fert 30 cm
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Fertigation
Observed infiltration and uptake of nitrate in root zone

EGV-fert 15 cm
—EGV-fert 35 cm

—Neerslag
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Fertigation

Observed and simulated infiltration and uptake of nitrate
In root zone

112 h after fertigation
2304

12-24h after fertigation 1-20h after irrigation without N-NO3
2404 2004
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Increased yield
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3 Self-sufficiency & optimized crop yield

Benefits
Self-sufficiency in water
Reduced risk of diseases (also other crop related diseases like
‘erwinia’ in bulbs)
Expected removal of ‘brown rot fungus’ during subsurface storage
Optimized crop yield
Long life expectancy of subsurface drip lines
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Concluding remarks

Self-sufficiency is crucial for secure and improved crop
production

Self-sufficiency in water is within in reach using components

from
Source
Storage
Use

Benefits are
Improved water efficiency
Reduced risk of diseases
Reduced application of fertilizer
Optimized crop vyield
Real time monitoring of meteorology, soil and water characteristics
Real time control of water and nutrient flows

A DYNAMIC
Q u_| nTEQ Brtore ACACIAWATER




A

G

DINAMIC

WATER

Thank you

www.dynamicwatersystems.nl

www.spaarwater.com
www.acaciawater.com

Arie-Jan Broere (Broere Beregening)
arie-jan@broereberegening.nli
Jouke Velstra (Acacia Water)
jouke.velstra@acaciawater.com
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