Master class - Smart Water
and Agriculture

Using waterpads
Retention, recharge reuse
Managing salinity
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Master class — the outline

* What is water, agriculture and what is smart / Smart / S.M.A.R.T.
* From innovations to solutions for agriculture

* ‘smart’ solutions
» Recovering water in Deyang (China)
* Managing salinity with salt tolerant potatoes
* Implementing Waterpads
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first thoughts - agriculture



, cycle
first thoughts - water flow sh%wering

SOUIrCeE shortage

medicine
taps Survival
suitable , e rain
.Bemg l I f plants
thirst Blue
Hydrological

drinking

cooking



first thoughts

Smart
water
agriculture




Smart water Smany,, '~'< first hits

https., =
- Olut.
De p MWW g, ion
ed alh S
aSsety o ToNdse 0 KONIngy,~ ROVl 1y &
S Wo,-den ters cto V-Co,n/nl das Onln A\
Smal’{ Steeds grote rbeheel‘l 66’7‘"// nedeﬂanq .
hiips., Wa €~ en meg, - CM0rmg py, VEnst
m S-/’“’ww Cre Th e dive Oveelhg;y - /Smary
a Sm Q 'd kosty, ter
Irack rtwate,@ . a”Wate ,7[77 ) N\ e . a SSets n 463
record S an ing f.co )/ CFi Q@ « N \‘b“\ 5 Ro"d e
smartwater. " or g, - emgy, ¥ Ve 00(° @ O " Vanuit g,
https://Awww.drinksmartvy... ting ang . al N2> (ny@ 409 N
why drink smartwater? lts pure cn., 00 \(\3‘ &3‘ ' Yy nlvtes, it's as if

A 2 P
you're drinkinn winatar ctrainht fram _l".@ A“s ﬁ P

water quality SmartWater - Wikipedia
hitps://en.wikipedia.org/wiki/'SmartWater » Vertaal deze pagina
SmartWater is a traceable liquid and forensic asset marking system (taggant) that is applied to items
of value to identify thieves and deter theft. The liquid leaves ...

S o™

g v
G\6 00(p ’00\6



What does smart (/Smart/S.M.A.R.T.) mean and
how are we using this word?

Oxford dictionary — Smart : Fashionable / Quick-witted intelligence /
Capable of independent action

Smart water for agriculture SMART Water Centres
* S =Socially and environmentally ¢S =Simple
viable * M = Market based
* M = Measurable, quantifiable e A = Affordable
(M&E)

_ . * R = Repairable
* A = Affordable, financially

and business wise feasible * T = Technologies

* R = Replicable, upscalable
* T= Technically feasible



What is water What is Agriculture

‘Classical’ elements of nature Earth, ‘Ager’ "Cultura’ — land cultivation
Wind, Fire and Water

Also defined as ‘the art, the science and

H20 - Molecule the business of producing crops and
livestock’
Solid (ice), Liquid and Gas Requirements are:

1. the elements of nature;

Water evaporates, condenses, falls 2. the human

(gravitational flow) , with the brain

,but also adheres and can counter
gravitation
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Smart water solutions (examples) o

zeewater

’ Energy rivierwater
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The Netherlands) *Y*Y
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* Dew collection
(Namib Desert Beetle )

* Transport (ice skating)




Water and Agriculture

* Natural physical environment

* Humans - with their accumulated knowledge, skills, tools and their
intelligence, i.e. the ability to acquire and apply these as means to
gather sufficient water and food in a given specific ‘context’

Matching Water and Food challenges with Solutions

By being smart - intelligent / capable of independent
context specific action ...



Solutions
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Magoye ripper — combing an innovation d practicé (minial iIIage)

Smart is
- analysis, translating and applying

- combining innovations and practices to make them
count/workable, i.e. Solve problems / induce development



combing and scaling of) Solutions

Table 4. Overview of techniques described in this book

Technique Geographic Function New or
Suftabdlicy* existing

CONTOUR BUNDS

FLOODWATER SPREADING —

INTENSIVE GRAZING

L8 ‘
WARPING DAMS
1 o Contour bunds |- - - - Existing
2 o Grass strips . . . . Existng
3 9 Gully plugging . . . . Existing
RETENTION WEIRS 4 o Bench terraces . . . Existng
5 o Stone bunds L . . . Exisung
6 o Trapezoldal bunds o . . Exisung
7 o Tied ridges . . . New
8 9 Demi lunes o . - Existng
9 o Tal ya rrays . Existung
[— Double dug bed - . . N
TEOTEETnrnntt © o ks o
n o Composung L . . New
ZAI PITS
12 o Blo-char Cl I . New
13 o Organic mulching E B - . Existing
14 o Plasuc mulching L ' o Existung
Making use of
5 0 invertebrates e ) New
16 o Planting pits L . . . Existung
percolationpondsand | _ | . .
g o contour trenches sl
18 o Tube recharge . . New
19 o Subsurface dams N B . . . Existung
20 o Sand dams L . . . Exisung
Sand dunewater
“ o infileration New
Harvesting water from
22 e roads e - - - - - Ex|sung




(combing and scaling of) Solutions

) REPLICATION @) VARIATION E) AT ONE GO



Smart Water and Agriculture — References to
solutions

* seeing is believing - www.thewaterchannel.tv /
https://www.youtube.com/channel/UCNEgSbZYxVHgmMF-AHODG6Ig

* reading is understanding — www.bebuffered.com / www.wocat.net /
www.fao.org/publications/en / www.nwp.nl/ docs/SWS 2006.pdf

* programmes / projects in action — www.smartcentregroup.com /
www.facebook.com/smrtwtr /




‘smart’ solutions

* Implementing Waterpads (link with water productivity and buffer
management)

* Wetland park integrated with groundwater recharge and water supply
in Deyang (link with buffer management/ 3R)

* Managing salinity with salt tolerant potatoes (irrigation and drainage
challenges / link with sweet water productivity)



Waterpads — a water buffer solution
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Waterpads — a sandwich of hessian, polymers and
paper

Components:




Waterpads

Application:

- (drip)irrigated agriculture

- different growing media

- different crops: annual / perennial, ornamental / edible
- reusability

Previous results
- Roses (The Netherlands): 36% yield increase
- Tomatoes (Spain): 51% yield increase; 37% water application reduction

- Citrus saplings (Pakistan): 53 % higher rate of foliage growth; 31% water
application reduction
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Waterpads in open soil
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Tomato in open soil




Waterpads in different substrates
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Green pepper, eggp,la,nt,""cucumber’é‘ﬁ_:_.; in cocopeat and perlite slabs
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Waterpads in practice
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Waterpads

from innovation - to - smart sol

Green pepper AVGYield/Slab
Total weight

Yield increase/decrease

ution

grams % of 100%
Cocopeat %100 1441
Cocopeat W 26100 1682 17%
Cocopeat %75 1433
Cocopeat W %75 1542 7%
Cocopeat %50 1134
Cocopeat W % 50 1192 -17%
Perlit 26100 729
Perlit W100 826 13%
Perlit %675 618
Perlit W %75 811 11%
Perlit %50 545
Perlit W % 50 522 -28%
Higher Yields Break even point after 2.5

seasons

Green pepper



Waterpads

from innovation - to - smart solutio

Green pepper

Water application

Water savings

Liters % of total Liter/slab
Cocopeat %100 438 100%
Cocopeat W 2100 438 100%
Cocopeat %75 330 -25% 108
Cocopeat W %75 330 -25% 108
Cocopeat %50 221 -50% 217
Cocopeat W % 50 221 -50% 217
Perlit 26100 282 100%
Perlit W100 282 100%
Perlit %75 210 -26% 72
Perlit W %75 210 -26% 72
Perlit %650 140 -50% 142
Perlit W % 50 140 -50% 142

A

Lower water requirements

Green pepper



Waterpads
from innovation - to - smart solution

Green pepper AVGYield/Slab Yield Water application Water savings
Total weight increase/decrease
grams % of 100% Liters % of total Liter/slab
Cocopeat %100 1441 438 100%
Cocopeat W %100 1682 17% 438 100%
Cocopeat %75 1433 330 -25% 108
Cocopeat W %75 1542 7% 330 -25% 108
Cocopeat %50 1134 221 -50% 217
Cocopeat W % 50 1192 -17% 221 -50% 217
Perlit 26100 729 282 100%
Perlit W100 826 13% 282 100%
Perlit %675 618 210 -26% 72
Perlit W %75 811 11% 210 -26% 72
Perlit %650 545 140 -50% 142
Perlit W % 50 522 -28% 140 -50% 142

Water productivity




Waterpads — Water productivity

Productivity:

e Water — Plant / Soil — Plant

* Water can be as productive as its environment allows it to be (nutrients, micro-
organisms, soil organic matter, micro-climate ,etc.)

Waterpads provide buffer for water and nutrients

* Farming practice and rational
* Saving water
e Saving land
* Saving inputs



Roll out of a smart solution

Co-creation of knowledge and
expertise

Farmer adaptation




Roll out of a smart
solution 2017

Farmer adaptation

Mint; tunnelereenheuse



Roll out of a smart solution
2017

Research and development

1. Antep Pistachio Research
Institute

2. Gap Agricultural Research
Institute, (Olive, Pistachio and
Pine tree plantation)



Smart Solution - Wetland park integrated with
groundwater recharge and water supply in Deyang
City, China

% *';r w] Up-scaling site

—— Mianyuan River

Pilot site
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time lapse — 4 years

t['-)c-y,mq Jingnan Wetland Park




Smart Solution - Salt tolerant potatoes
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Introduction of potatoes

 Saline soils, 4 — 12 dS/m

 Alternating sweet (/non-saline) water
and brackish water, 0.8 dS/m

* Saving 10,000 m3/ha of sweet water

* Achieving above national average
yields:
* Total average 21ton/ha (5% increase)

* Average of introduced variety compared
with local variety on same plot 55%
Increase




Salinity

making and tasting non-saline, moderately saline and brine (/seawater)



