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2007 National Ranking

6° University out of 70 for
Capacity of obtaining private and
public funding

10° University out of 70 for
productivity (ISI Papers) of
research funding



Environmental Problems of the 21st Century

Climate Change IEEEEEEEEEEEES—— @17

Water scarcity I >0/,

Deforestation/desertification
Water pollution
Loss of biodiversity
Waste dumps
Air pollution

Soil erosion | EEE———
gk

Disruption of ecosystems
Chemical pollution
Urbanisation

Hole in ozone layer _I-i: of g
| '
N | |

Energy consumption
Exhaustion of natural resources
Collapse of biogeochemical cycle
Industrial emissions
Natural disasters
Introduction of exotic species
Gene technology
Marine pollution

Over -fishing

Change of sea currents
Persistent organic polluters (a.o. DDT)

El Nifio g

Rise of sea levels
Source UNEP State of 2000
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BE
WORRIED.
BE
WORRIED.

Climate change isn't some vague
future problem—it’s already
damaging the planet at an alarming
pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THETIPPING POINT

HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA CAN HELP
SAVE THE WORLD-OR DESTROY IT

THE CLIMATE CRUSADERS




2008 World Food Supply

5.2 billion gross tonnes; 2.5 billion tonnes dry weight
Edible dry matter, expressed in Kcals

8% Animal & fish
products

Legumes, oilseeds

3 %7 Others
' 11% Roots & tubers

Source: FAO AGROSTAT
Fruits 2%  Vegetables & melons
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980 Million Hungry People

Where are they?

North Africa &
Middle East

Latin
America

> 1| South Asia

aast Asia

Rest of Asia

FAQO, 2008

Who are they?

andless Rural

Farmers'g®
UETGTLETIR
Land '

- astorists/
Fishers



Chinese Cereal* Production—Area Saved
Through Use of High-Yield Technology

400 Cereals 1961

Production, 91
— Million tonnes

300 Av. Y|elc.i. t/hha 1.04
Population,

— Millions 669
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Land Used

0
1961 1965 1970 1975 1980 1985 1990 1995 2000

* Uses milled rice equivalents
Source: FAO AGROSTAT, April 2002




Ecosystems Services

Ecosystems Services are the processes by which the environment produces
resources that such clean water, timber, and

habitat for fisheries, and pollination of native and agricultural plants.
Ecosystem services are severely threatened by
1) growth in the scale of human enterprise (population size, per-capita

consumption, and effects of inappropriate management strategies to produce
goods for consumption)

2) a mismatch between needs and societal well-being




CO, Concentration

—Vostok Record

—|PCC 1S92a Scenario
—— Law Dome Record

— Mauna Loa Record
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Primary Greenhouse Gases -
Global Warming Potential

Carbon dioxide (CO,) = 1
Methane (CH,) = 21
Nitrous oxide (N,O) = 310

Chloroflurocarbons
Ozone
Water vapour
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Organic Agriculture: Advantages and Limitations

& Slow Food Internatio...

€ C M ¢ http://www.slowfood.com/
¢ Come and see how tasty
= a Master in Management can be.
| Ttaliano | English | Francais | Deutsch | Portugués | Pycckmii| BEE | N

T » Slow Food is a non-profit, eco-gastronemic
N r._.,'_}{ member-supported organization that was
':'L'-_J et founded in 1989 to counteract fast food and
fast life, the disappearance of local food
traditions and people's dwindling interest in o
the food they eat, where it comes from, how it tastes and how p—
our food choices affect the rest of the world.

Today, we have over 85,000 members in 132 countries.
Find out more about us and what we do.

Join us today!

Mongalia - 11 Dec 2008
Down and Out

| As winter sets in, thousands
. of nomadic herders in
Mongaolia are preparing for a
harsh and uncertain few
maonths, with fears of not
being able to get bank loans
to help overcome the

: - freezing temperatures which
= : - % annually devastate grazing
. patterns. Living in one of the toughest climates in the...

United States - 05 Dec 2008

Help a Biodiversity
Pioneer

It is with the deepest and
most profound grief that I
write this message. At
5:30am November 19th,
2008, we awoke to our

Dear Friends of Terra Madre:

Notable US food and farming
Obama to appo
griculture with

Ethiopia - 05 Dec 08

Oh Honey, Honey
Scheme for an Ethiopian
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News ond special events featuring |

Frecision Agriculiure from around the globe. | Tuesday Dec 16,

sSurvey Says Less Steering Wheel Use
Posted by Kurt — December Sth, 2008 COMMENTS: 0

Like farmers, more retailers are using their steering wheels less this past

year—without gaing in the ditch! PURDUE

Survey says.. adoption of auto guidance grew from 275 use by retailers UNIVEDRLSI
to 37% in 2008. Other growing precision technologies being applied for

customers include GPS guidance using lightbars, satellite/aerial imagery, field mapping with GIS for
legal/billing/insurance purposes, and GPS for logistics uses.

sepgnding in the next three years (percent of acres in their retail area),

s0il sam pling w/GPS will grow from 27% to 44% of acres
field mapping w/GPS will grow from 27% to 46%
variable seeding w/GPS will grow from 5% to 18%
variable fertilizer wiGPS will grow from 20% to 38%
satellite imagery will grow from 9% fo 20%

lightbar guidance w/GPS will grow from 35% fo 50%
auto guidance w/GPS will grow from 15% to 33%
yield monitors w/GPS will grow from 22% fo 42%
yield monitors w0 GPS will grow from 26% o 32%

seze facts, and plenty more, came fmm the annual sunvey by Crop Life magazine and Purdue
Universimy i pligettTal Business. Over 275 U .S. retailers responded.

For some light winter reading, check out the entire 55-page report here 2008 dealership suney. You'll also
discover their opinions on bariers to growth and expansion, as well as how they see their role with
manufacturers and customers.

RELATED TOPICS: Dealers: Research

How To Think About Variable Rate

Posted by Kurt — December 5th, 2008 COMMENTS: 0

With fertilizer costs and 2009 cropping plans being fop-of-mind right now,
variable-rate (VR ) application is an option you should explore to improve
efficiency.

But where dues one begln thew thﬂught prncess tﬂ undersiand the ‘u"ﬁlU‘E



Yield monitor system for quantity, humidity, and quality (proteins,
starch, micotoxins based on NIRs systems);



Map of wheat yield across a farm converted
Into economic return
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Precision Agriculture

..is the application of technologies and principles
to manage spatial and temporal variability
associated with all aspects of agricultural
production for the purpose of improving

crop performance and environmental quality.




Using Mobile Device on
Agricultural Investigation
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Wireless Sensor Network Application

Using the WSN method build the relationship between the microclimate and the plant
orowth. The meteorological instruments include temperature and humidity sensor, wind

speeds and directions sensor, solar irradiation sensor, atmospheric pressure sensor and
so1l water content sensor.

WSN Architecture

EAvirRmanLa|
L

A Rege - 5
Button P w - RJ-45 Port

- ' i 8 SB-to-UAH
WSN Camera and Server location

—
ZigBee hode Gateway hode

WSN Hardware Board Comi WSN rain gauge




SALUS MODEL

System Approach for Land Use Sustainability

Biotic interactions Weather Management
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*Simulated using Salus Model




Risk analysis using models

Maize Response to Fertilizer (Kg N ha™')
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Figure 11. Producer’s opportunity cost for leaving less than 40 kg ha™ of unused N in the soil
80% of the time



Modelled net surface water fluxes (Runon-Runoff)




TowlArea  Total Cabon
(Hax 1000) Soguesicred (Gg)

6 10314
1049 13064
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Remote sensing applied to land changes monitoring and
Management




Ground ] ; Tissue

Covear [%] . M [%]

E « 10 1- - wd

11-120 | . P s0-410

21-30 J R . 4.1-42

21-40 41-43

41-50 ' 43-44

51- 60 4.4-45

L E1-70 4.5-4.5

N 71— (] P a5-47

= v B -4
B -2 y . !

i +
CCClvs Field Greenness for 0+90N y=00072x + 0.0747

R’ = 038052

80 100 120
Field Greenness (0+90N)

VI can be used to detect N stresses (low yield) or N
excesses (food poisoining for nitrosamine; NOJ3 leaching)




Risk Assessment of Environmental Sensitive Areas
(ES) (Basso et al., 2008)

Quality

gejrziclziio)

Quality x;;= (layer 1;) (layer 2;) (layer 3;)...(layer n;){/m
ES = (Quality_1) (Quality_2;) (Quality_3;)...(Quality_ni;)1/4




Soil Quality Index

Scores Classes

0 cm
2 <20 cm

Scores Classes
< 6%




Soil Quality Index

Soil quality index
0.25-0.739
0.739 -1.099

B 1.099 - 1.568

B 1.568 - 2.57

B 2.57 - 3.865




Management Quality Index

Class |Score | Class  [Score |
>40 | 1] <0 | 1
30-40 | 1.33) 10-20 | 133
20-30 | 1.66) 20-30 | 166
<20 | 2 >30 | 2




Management Quality Index

40 Kilometers

Management quality
index

0-1.067

1.067 -1.232
B 1.232 -1.415
B 1.415-1.679

B 1.679 -2




Climate Quality Index

20 Kilometers

Climate quality index
0.333 - 0.646
0.646 - 0.881
B 0.881-1.173
B 1.173 - 1.634
B 1.634 - 2.667




Erosion Protection

Vegetation Quality Index

Drought Resistance

Fire Risk

Class

Score

Class

Score

Class

Urban, Water N Urban, Water N Urban, Water N
Mix ed Mediterranean Mixed Mediterranean
mac chia-Evergreen 1 mac chia-Evergreen 1 1
forests forests Barren; Pemanent Agriculture;Crops
Mediterranean Macc hia, 1.2 Conifer, Deciduous, 1.25 Cereals; Grassland; Dedicious; Mixed 1.33
Conifer Olives Mediterranean macc hia-Evergreen forests|
Dedicious; Permanent 14 15 1.66
Grassland Permanent Agriculture Mediterranenan macchia
Evergreen Pemanent
Agriculture 1.6 Permanent gras slands 1.75 Conifer 2
Dedicious Pemanent
Agriculture 1.8 Crops; Barren 2
Crops; Vines; Barren 2

Plant Cover
Class % Score
>40 1
40 - 10 1.33
<10 1.66




Environmental Sensitivity

Risk Rank

% Total Surface

Low or negligible

38.6]

Medium

o4.7

40 Kilometers




nalysis of Main Contributing

40 Kilometers




SALUS Simulation of Soil Degradation

Mitigation Measures Scenarios

40 Kilometers

ES: 0.27 P
0.313

W 3 13-0.713

N : 13 -1.311

11-1.79

% Total Surface
Risk Rank ES |scenario 1 |scenario 2
Ssce_rlmarig él_ ) Low or negligible 46.63 54.14
e Medium 53.26]  45.86
0.313 - 0.713

B 0.713 - 1.311
B 1.311-1.34



SALUS-WebGIS

[#] Result Layer
= [#]SALUS Map
# [¢]CornBelt

 Experiment Tool

J

[ Experiment Management

[ YWeather Data ]

Fun SALUS Model

Display Tool

Build Thematic Map

Result Layers

Layer Management

Difference Analysis
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Different irrigation amount under the same weather
and soil type

Legend i

= W Subject?_1988_Irr:600
Units:kg ha~-1
Ho
Mo-z552
Ez552~5845
Ws5345~7651
O7681~94587
9487 ~11330
[11330~12443
C12443~12782
Oiz7g2~13008
C13z008~13159
C13159~13503
E13503~13941
Hi3941~14391
Hi14391~14572
Mi14572-15585
Wic8585~17178
M= 17175

¥ Subject?_ 1985 _Irr: 300
¥ subject?_ 1938 Irr:0




High-resolution 2-D resistivity tomography

Conventional
Tillage

No Tillage

No Tillage after a
tillage event







Side view

Nearinfrated
sensor
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Example of Land consolidation scheme in the Netherlands

Before ...






Before | After

Nr. of farms 114 95
Nr. of parcels 9543 231
Parcels per farm 4.8 2.4
Parcel size 10.1] 22.2 ha
Consolidation 2.20
ratio

Total cost (Meuro) 15.1




Traceability
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Rural Village Rivitalization

3.Portfolio ‘ -
4 Result ‘

| 2.Contents

1.Goal Setup

\ 6.Learning
...................... y -

Community Extemal Data
e-Portfolio Warehouse Warehouse

Ly

e -Platform

Bottom - Upg ! Iﬂ ’ ‘! Iﬂ ' Top-Down
Management
Input




CERTIFICATIONS

1300 certified with EMAS
12.500 ISO14001

Organic from small farm

ISO 9001:2008

ISO 14001

EMAS

ISO 14040 LCA

PEFC

EPD

Emission trading

ISO 14064 Gas serra
Certificazione energetica
Biomass

SA 8000

AA1000

ISO 22000

HACCP

BRC (GSFS)

IFS

GOST R e Ukr

Food

Controlled ChainFiliera controllata
UNI 10939

UNI 11020

ISO 22005
GLOBALGAP(Eurepgap)
Hygienic Design

QWeb

Web Accessability

Certified Meat
Agriquality

Organic large farm
Fami-QS

GMP+

Codex Assalzoo
BRC/IoP (GSPP)

GMP FEFCO/ESBO

UNI EN 15539

BRC Storage & Distibution (GSSD)
IFS logistic (ILS)
Certificazione di servizio
UNI 11034

UNI 10865

UNI 10670

UNI 10881

UNI 10600

UNI 10668

UNI EN 14804

Site specific Trade marks
ISO 27001

ISO 20000

Risk Management
Sabotaggio (tampering)
OHSAS 18001
Inspections




Insight to Taiwan Agriculture

|

e Adopt best management strategies for sustainable
farming systems — Reconcile productivity (quantity and
quality) with environmental integrity

e Guarantee food safety processes through Traceability

e Reward farmers for producing high quality product
and/or services — improve farmers income

e Cultivate new high value crops (herbs, medicinal plants)

e Reduce chain between farmers and final end-user
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Figure 6: Average annual
agri-environment premium
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Figure 7: Average annual
"organic’ premium
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Recommendation for Taiwan Agriculture

!
Create an up to date Geographical information system

(available recent data and new remote sensing imagery
to indentify demonstration areas and site specific constraints)

Adopt a decision support system with spatial modeling
to evaluate potential scenarios (best management strategies
under new global treats - climate change, soil degradation

Promote appropriate land use — from high quality crops to
rural turism activities

Provide incentives for ecosystem services and environmental
iIntegrity

Favourable loans for purchasing land or for investements in
techonologies (ICT, robotics)

Invest in multidisciplinary research projects




PRECISION PAYS |

SEARCH ‘e
Pracis ..:_ f .-.. !,»:.,.-,:.,I 1F .... -g. .I -.I.I_Ji.l Thuraday Oct 23, 2
» Role of Precision Ag in Feeeding the World RECENT POSTS
Posted by Cindy — October 19th, 2008 Precision Resources
Precision technology can play a vital ole in helping to feed a growing Flies in Al The. Neves
world populatian, which is why it was a focus at the World Food Prize Role of Precision Ag in Feeding the World

sympasium last week in Des Maoines. Cotion Picker in Action

Picking Gotton at Sunbelt Ag Expo
John Deere CEO Robert Lane participated in a panel conversation an
“The Raole of the Private Sectar in Global Food Security and
Development,” together with representatives from ather majar

agribusiness com panies such as Monsanto, Syngenta, and Bunge. PRECISION LINKS
B subscrite t s
Lane says Deere has been in the business of bringing productivity tools = SHUSEARE I e e Fecn
to the best producers in the warld for 170 years. ‘Precision agriculture is 15 Subscribe o Poczast
a huge step forward because there is now intelligent machinery that Abaut Precision Pays

takes productivity to a much higher level,” Lane told me. “We have a
limited amount of land and an even mare limited amount of water and to make that work so we can double
the amount of food production, precision agriculture is indispensable.”
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The choices we make today in how we use land and
water resources will have enormous consequences

on the future sustainability of earth’s ecosystems and
the services they provide.

Sustainable agriculture will require that society appropriately

rewards farmers and other agriculturalists for the
production of both food and ecosystem services.

To value and manage agricultural landscapes for multiple

ecological services will require the integration of ecological
and socioeconomic research, policy innovation, and public
education




Conclusions

Conservation Agriculture
Precision Agriculture

Mosaic Agriculture

The word "mosaic" derives from the Greek:

"patient work, worthy of the Muses".

Mosaic landscape
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