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2Sremska Kamenica, May 2012

50% of the 80 Million T of nitrogen fertilisers are lost in the water and atmosphere

235 M ha irrigated in the World

 70% of available water used

30% of losses due to weeds and pathogens

(30 Billion $ turnover of phytochemical companies)

Climate change (greenhouse effect)

- carbon sinks (crops vs. forests)

- effects on crops (waters stress)

Biodiversity conservation

Destruction of the ozone layer

- UV-B effects on plants

To produce better quality food, while keeping high yields and

protecting the environment

Need for objective information for agriculture & environment
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3Sremska Kamenica, May 2012

Advantages of optical sensor solutions

• non-destructive

• non-contact (remote)

• rapid (light)

• high frequency

• large surfaces

• large sampling

• mapping possible

Optical sensing

• more sensitive

• more precise

• established protocols

• limited sampling

• labour intensive

• delayed results

chemical analysis

Field and production monitoring

compared to
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8Sremska Kamenica, May 2012

Fluorescence under UV light - The invisible information

UV

VIS

Mineralogy Forensics

Plants & Agriculture

VIS

UV
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9Sremska Kamenica, May 2012

UV NIRChlorophyll in vivo

Chlorophyll a in solution

Chlorophyll fluorescence in vivo

upper

epidermis

lower

epidermis

mesophyll

Cerovic et al. (1999) Agronomie, 19: 543
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11Sremska Kamenica, May 2012

1. The opposite dependence on nitrogen

increases the dynamic range

2. The parallel dependence

on leaf age decreases

leaf position influence

Three Beneficial effects

3. The ratio of two

surface-based measurements

avoids the influence of LMA
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The Chl/Phen ratio: Nitrogen Balance Index (NBI)
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14Sremska Kamenica, May 2012

The Multiplex signal matrix - time (grapes maturation)
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15Sremska Kamenica, May 2012

The Multiplex signal matrix - space (grapes maturity)
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17Sremska Kamenica, May 2012

Grape-quality selective harvesting (Tuscany)
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22Sremska Kamenica, May 2012

Resveratrol (stilbene) fluorescence as an indicator
Bellow et al. (2012) unpublished

    

Bellow et al. (2012)

J. Exp. Bot., in press

Resveratrol in glycerol/waterBellow et al. (2012)

submitted to RSE

control

Violet-blue

fluorescence

in vivo
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23Sremska Kamenica, May 2012

Diseases diagnostics: Downy mildew in grapevine

Bellow et al. (2012) submitted to RSE

Bellow et al. (2012) J. Exp Bot., in press
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24Sremska Kamenica, May 2012

Take-home message

The concept of precision agriculture (PA)

has evolved.

Site-specific crop management (SSCM)

has now new better tools.

Sustainable agriculture (SA)

based on information technology and optical sensors

is at reach.

PA can contribute to the synergies between the four SA goals:

1) Satisfy human food, feed and fiber needs, and contribute to biofuel needs.

2) Enhance environmental quality and the resource base.

3) Sustain the economic viability of agriculture.

4) Enhance the quality of life for farmers, farm workers, and society as a whole.

National Research Council U.S.A. (2011)

Towards Sustainable Agricultural Systems in the 21st Century






