
Keynote 3

Innovative Low-Water
Turfgrass Management
for Sustainable Urban

Greening

Prof. Dr. Lorena Parra



DIAPOSITIVA 2Innovative Low-Water Turfgrass Management for Sustainable Urban Green

Resume of the presenter

Background:

• Bachelor's degree in Environmental Sciences.

• Master's Degree in Environmental Assessment and Monitoring of Marine and Coastal
Ecosystems + Master in Aquaculture

• PhD in Science and Technology of Animal Production.

Experience:

• Author/coauthor of multiple journal publications and participations in congresses.

• Editor of proceedings, panellist and chair in various congresses.

• Guest editor of several Special Issues of indexed journals.

Current position and Research topics

• Assistant Professor at Universidad Politécnica de Madrid

• Responsible research on Sustainable Gardening and Landscaping

• Sensors and remote sensing for precision agriculture/landscaping.

• Optimization of management for green areas sustainability
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Resume of the UPM

Education:

The UPM offers 56 bachelor degrees and double degrees, 100 master's degrees, and 44 PhD
programs.

28,000 undergraduate students, 5,700 master students, and 1,800 PhD students.

Research:

220 research groups

181 granted Horizon Europe projects and 549 Horizon 2020 projects

Over 320 new businesses and 150 start-ups.

Number 73 in the QS World University Ranking (2024) and the 94th in the QS Graduate
Employability Rankings (2024).
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Resume of Dept. of Agricultural Production

Department of Agricultural Production, part of the Higher Technical School of Agricultural,
Food and Biosystems Engineering, located in the buildings of Agronomists, Agricultural and in
the Practice and Experimentation Fields of the School.

Nowadays, the department includes 68 researchers in 9 research groups

i) Sustainable Plant Production and Protection Systems (10 researchers)
i) Water and nutrient resource management in agricultural systems
ii) Sustainable gardening and landscaping
iii) Crop protection

Besides, there are 7 Educational Innovation Groups in the department.
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L o r e m I m p s u m d o l o r s i t
a m e t , c o n s e c t e t ur

a d i p i s c i n g e l i t , P r o i n
v e l i t p u r u s , s a g i t t i s e t

v e h i c u l a .

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

The importance and current
problems of gardens and
urban greening

.

INTRODUCTION

Benefits of urban
greennin

Environmental
benefits

Reduce urban
heat island

Sequester
CO2

Improve air
quality

Psichological
benefits

Mental
wellbeing

Physical
activity

Reduce urban
stressors

Ecological
contributions

Enhance
biodiversity

Reduce runoff

Improves
groundwater
recharges

The importance of
gardens and u rban

greening
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The importance and current
problems of gardens and
urban greening

.

INTRODUCTION
The problems of

gardens and u rban
greening

L
im

it
a

ti
o

n
s

High Water Requirements

Significan water volumen
for irrigation

Potable water for irrigation

Climate Change Pressures

Rising of temperaturas

Extreme weather events

Rainfall patterns changed

Inefficient Water Use

Outdated systems

Limited use of
regenerated water

Soil and Plant Health
Issues

Soil salinization and
degradatiosn

Reduced longevity

Economic and Policy
Challenges

Increased water prices

Not prioritization of new
species/varieties
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Turfgrass requirements

.

INTRODUCTION Maintenance
requ i rements : the
most demanding

maintenance among
ornamental spec ies

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Irrigation 3 perd week 1 per week 3 per week 7 per week
3 per
week

Mowing
2 per

month
1 per month

2 per
month

3 per
month

4 per month
3 per

month

Redefining
edges

According to needs According to needs
Accordin

g to
needs

Fertilization

Organic According to needs
Accordin

g to
needs

Inorganic According to needs

Weeding According to needs

Aeration According to needs

PPP According to needs According to needs

Overseeding According to needs According to needs
Accordin

g to
needs
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Turfgrass requirements

INTRODUCTIONHigh var iat ion among
areas (c l imate ,

i r r igat ion rate) , spec ies ,
and microc l imate

Different costs due to different
maintenance levels, irrigation
infrastructure, water sources, Grass
tips etc.…

Northern Europe:

5 – 10 辅/m2 yearly

Water costs: (10 to 20%)

0.5 – 2 辅/m2 yearly

Semiarid regions:

15-25 辅/m2 yearly

Water costs (>50%)

8-15 辅/m2 yearly
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Turfgrass species

.

INTRODUCTION
Warm season vs

Cold season grasses
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Winter Spring Summer Autum
G r a s s e s n e v e r g r o w

a l o n e

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

C3/C4 mixtes

MANAGEMENT
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C3/C4 mixes

MANAGEMENTExper imental des ign

12 mixes ( 1 1 C3/ C4 and 1
C3)

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Three irr igation regimes (100, 75, 50
% of ETP)

3 C3 grasses

3 C4 grasses

1 Control (Festuca arundinacea, Poa
pratensis, Lolium perene)

Cynodon dactylon +
Brachypodium
distachyon

Zoysia japonica +
Brachypodium
distachyon

Buchloe dactyloides +
Brachypodium
distachyon

Cynodon dactylon +
Agropyron
cristantum

Zoysia japonica +
Agropyron cristantum

Buchloe dactyloides +
Agropyron cristantum

Cynodon dactylon +
Vulpia myuros

Zoysia japonica +
Vulpia myuros

Buchloe dactyloides +
Vulpia myuros
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C3/C4 mixes

MANAGEMENTExper imental des ign

12 mixes ( 1 1 C3/ C4 and 1
C3)

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening
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C3/C4 mixes

MANAGEMENTExper imental des ign

7 mixes (6 C3/ C4 and 1
C3)

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Two irr igation regimes

2 C3 grasses (Poa pratensis and
Festuca arundinacea)

3 C4 grasses (Cynodon dactylon,
Buchloe dactyloides, Zoysia japonica)

1 Control (Festuca arundinacea, Poa
pratensis, Lolium perene)
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C3/C4 mixes

MANAGEMENT
Res istance to def ic i t

i r r igat ion
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E v e n g r a s s n e e d s a
l i t t l e b o o s t t o h a n d l e

t h e s t r e s s .

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Biostimulants

MANAGEMENT

Biostimulants

Origin

Organics

Seaweed
extracts

Amino acids and
peptides

Humic and fulvic
acids

Beneficial
microorganisms

Syntetic

Synthetic
phytohormones

•Stress
regulators

Main function

•Root growth

•Stress
minimization

•Improved
nutrient efficiency
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Biostimulants

MANAGEMENT
Root growth
biost imu lant

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Two irr igation regimes

2 C3 grasses (Poa pratensis and
Festuca arundinacea)

3 C4 grasses (Cynodon dactylon,
Buchloe dactyloides, Zoysia japonica)

1 Control (Festuca arundinacea, Poa
pratensis, Lolium perene)
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Biostimulants

MANAGEMENT
Stress minimizat ion

Two irr igation regimes

2 C3 grasses (Poa pratensis and
Festuca arundinacea)

2 C4 grasses (Cynodon dactylon,
Buchloe dactyloides)
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A m e n d t h e s o i l , m e n d
t h e g a r d e n .

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Soil ammendments

MANAGEMENT

Moisture Retention
Agents

Origin

Organics

Compost

Manure

Biochar

Crop Residues

Inorganic

Perlite

Vermiculite

Clay Minerals

Expanded Clay

Synthetic

Superabsorbent
Polymers

Hydrogels
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Soil ammendments

MANAGEMENT
Retain soi l moistu re

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Two irr igation regimes

2 C3 grasses (Poa pratensis and
Festuca arundinacea)

2 C4 grasses (Cynodon dactylon,
Buchloe dactyloides)

1 Irr igation regime

Agrostis stolonifera (green Golf
Course)



CONTENID
O

CONTENID
O

I N T R O D U C T I O N

The importance and current problems of
gardens and urban greening

Turfgrass requirements

Turfgrass species

M AN AG E M E N T AL T E R N A T I V E S
T O S AV E W AT E R

C3/C4 mixes

Biostimulants

Soil ammenments

M O N I T O R I N G T E C H N O L O G I E S

Ground based commercial equipment

Remote sensing techniques

Developed sensors

F U T U R E O F L O W - W AT E R
T U R F G R AS S M AN AG E M E N T

Reclaimed water and emergent pollutants

Varieties

Enhanced monitoring and tailored products

01.

02.

03.

04.

AGENDA



DIAPOSITIVA 25Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Ground based commercial
equipment

.

MONITORING

Gardening pu rposes
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Ground based commercial
equipment

.

MONITORING
Gardening pu rposes
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Ground based commercial
equipment

.

MONITORING
Gardening pu rposes
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Ground based commercial
equipment

.

MONITORING

Gol f Cou rse
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Ground based commercial
equipment

.

MONITORING
Gol f Pu rposes



DIAPOSITIVA 30Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Ground based commercial
equipment

.

MONITORING
Gol f Pu rposes
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Remote sensing techniques

.

MONITORING
Drones for
Gardening

Parrot Bebop Thermal Pro
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Remote sensing techniques

.

MONITORING
Drones for Gol f

Cou rse

Parrot Bebop Thermal Pro
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Remote sensing techniques

.

MONITORING Drones for I r r igat ion
Management
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Remote sensing techniques

.

MONITORING Remote Sens ing for
I r r igat ion

Management

Multiple irr igation regimes

2 Soi l Types (a) all soil types, (b)
sandy soil, and (c) clay soil

Sentinel-2 Images
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Remote sensing techniques

.

MONITORING Remote Sens ing for
I r r igat ion

Management

Multiple irr igation regimes

2 Soi l Types (a) all soil types, (b)
sandy soil, and (c) clay soil

Sentinel-2 Images



DIAPOSITIVA 36Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Developed sensors

.

MONITORING
Soi l Sensor
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N e w w a t e r s o u r c e f o r
i r r i g a t i o n

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Reclaimed water and
emergent pollutants

Reclaimed water as a solution

New water sources for irrigation of
green areas.

Includes nutrients.

Cheaper than potable water.

But…

FUTURE
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E m e r g e n t p o l l u t a n t s

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Reclaimed water and
emergent pollutants

Problems l inked to:

Sal inization

Chloride

Nutrient balance

Emerging pol lutants…

Microplastics

Medicins (Hormones, Antibiotics,
Antifungics…)

¿What about beneficial soil bacteria?.

FUTURE
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N e w g r a s s e s f o r t h e
f u t u r e

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Varieties

Development of new varieties is a
constant

Role of epigenetics in turfgrass
resistance

FUTURE
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T e s t e d u n d e r r e a l
f u t u r e c o n d i t i o n s

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Varieties

Future is variable…

If the varieties are not selected under
expected future CC scenarios and future
water sources, we might be losing our
time.

FUTURE
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N e w g r a s s e s f o r t h e
f u t u r e

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Enhanced monitoring and
tailored products

Integration of drones, sensors and
AI into the management

Adjusting irrigation

Adjusting nutrients doce

Adjusting phytosanitary treatments

FUTURE
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E m e r g e n t p o l l u t a n t s

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

Enhanced monitoring and
tailored products

New tai lored products

Tailored bacteria are given your soil
status, irrigation regime, and grasses.

Equipment with integrated sensors for
gardens and golf monitoring.

FUTURE
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Título de Proyecto
Subtítulo

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening

20
16Previous studies

20
18XEROCESPED

20
22FOOTPRINT

20
24???

Test ing C3 and C4
grasses

+

Automatizat ion of
monitoring
technologies

No funding

Evaluat ion of C3 and
C4 grasses under
déf ic it i rr igat ion

Regional funding Assesment of carbon
and water footprint
of dif ferent styles of
green areas

Regional funding
Effects of regenerated
water on the turfgrass
and graslands

Seeking Partnership
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QUESTIONS

Innovative Low-Water Turfgrass Management for Sustainable Urban Greening
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