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Critical Zone Observatories...

Platform for
research,

education - tfraining and

technology demonstration and
outreach
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Soil Surveys
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Biodiversity Survey - Analyses

« Physico-chemical properties: texture, bulk
density, XRF, pH, EC, TOC, TN, NO;-N, and
NH,*-N
« Biochemical: Potential nitrification rate; net === 2
nitrification rate; net mineralization rate Rt demE §o
e Molecular: qRT-PCR of Bacteria, Archaea *“% e
and Fungi, a-Proteobacteria, b- . 252
Proteobacteria, Actinobacteria, Firmicutes,
Bacteroidetes, Acidobacteria
«  Molecular analyses of N and C cycling ~— =~ = =
genes: qRT-PCR of laccase, nirK, nirS, nosZ, oo tf-w«“
archaeal-amoA, and bacterial-amoA genes e Cdes
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SOILTREC Clima?e Change Impac*s PROGRAMME

Keramianos Tributary at Gorge Exit

<n KRB Climate Change Projections
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"T"CAST Model - Simulation Results™ """

C and WSA distributions, GR

Soil Water Stable Aggregate (WSA) Distribution, % Soil Organic Carbon Stock Distribution, tC/ha Soil Organic Carbon Stock Distribution within Macroaggregates, tC/ha
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Education and Training
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SoilTrEC-NSF Workshop on Reactive Transport - July 2012
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Soil TrEC-NSF Workshop
Technical University of Crete and PennState University

Advanced Education

Experiential Learning




Technology Demonstration
and Outreach
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SEVENTH FRAMEWORK

Carbon Amendments - ™
Soil Fertility and Structure

Properties |

Water content profiles

SOILTREC

Four Treatments ‘ Field capacity

Bulk density

30/70 mixture of manure Soil texture

and compost
) (50 t/ha)

Manure WSA determination

Soil pH and electrical conductivity
Organic C and total N
Extractable P

PMN (Potential Mineralizable Nitrogen)

EMN (Exchangeable Mineral Nitrogen)
Net N mineralization rate
Net nitrification rate

Bulk chemical analysis




SEVENTH FRAMEWORK

T Carbon Amendments - ™
Soil Fertility 2012 Experiment

2012 Soil Fertility Experiment - Tomatoes

2000 * 200 Kg N
fertilizer/ha
o 15.00
o / « 50 t dry
21000 compost, manure
. or mixture /ha
Fos « 16% higher

production mixture
vs fertilizer

fruits leaves stems

m fertilizer m Compost = Manure m70%compost-30%Manure
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Roadblocks to sustainability...

Closing the nutrient loop between Urban
and Peri-urban areas

composting of biosolids,

composting of organic fraction of municipal solid
wastes vs energy production,

collection of bulking agents (wood trimmings)

free range livestock raising and collection of animal
excreta
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Roadblocks to sustainability...

Energy Input on Investment
fragmented farms,

amateur farmers (220 total farmers - 2 full time),
maintenance of equipment and use of gasoline

proximate farming methods - use of fertilizers,
e

ap
coffee shop knowledge
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Roadblocks to sustainability...

Farming practices

lost knowledge and experience on agroecological principles
of farming,

lack of institutional support (ie. Role of Ministry of
Agriculture changed from guidance and scientific support to
transferring subsidies),

use of compost - lack of knowledge and trust

attitudes: know-it-all (I have the expertise) and no-risk
(the government should tell me what to do and finance the
change)
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Roadblocks to sustainability...

FERTILIZATION INFORMATION SOURCES CONDITIONS FOR ADOPTION
B AGRONOMISTS ®mOTHER FARMERS  m SEMINARS EWFINANCIAL REASONS BWATER SAVING
ETRAIMING COURCES m PRESS m COOPERATIVES B GUIDANCE B MARKET NEEDS
mWEB = OWN EXPERIEN CE mINFORMATION m CO-OPRATION OF FARMERS
| QUALITY EENVIROMMENT
3% @ AFTER EXPERIMENTATION mPRODUCTION INCREASE
39 m SUBSIDIES W LARGER PLOTS
305 3%
7% 3%

7% 40%

6%

7%

SATISFACTION FROM AGRICULTURAL INCOME 7% ADAPTION OF ALTERNATIVE FARMING METHODS

mYES mNO 3% 3% 14% 3% WYES mNO

%

Implementation Deficit of Policies
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Roadblocks to sustainability...

Product Branding and Markets

luck of knowledge,
distrust in collaboration (ie cooperatives),
small farms (economies of scale)

bottom-up governance
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