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What are climatechange???
What are unfavorable weather conditions(in crop production)???

- Climate aberrations
- Weatheraberrations
- Wetter or drier conditions
- . . .

Average data

Data in range Data out of range

- Precipitation
- Temperature
- Wind
- Storm
- Sun light
- Clouds. . .

Facts



Extremeweatherconditions

Water stress
(lackof water)

Drought(insufficientwater content)

- average occurs every 3-5 years
- decreaseyield20 ς90%

Anaerobiosis
(lackof oxygen)

waterlogged(saturatedwater content)

LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜΥ ά/ƭƛƳŀǘŜ ƛǎ ŎƘŀƴƎƛƴƎΦ CƻƻŘ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŜ Ƴǳǎǘ ǘƻƻΦέ, Osijek, Croatia,October14, 2016 



Wecanexpectmore dramaticscenarios

Flood
(wŀőƛƴƻǾŎƛ, Croatia, May 17, 2014)

Embankment
rupture



Drought, easternCroatia, 2015
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Changed agriculture has the great influence on:
- socio-economic conditions(indirect impact)
- farm management(direct impact)

Agriculture

[multilevel
influence]

Climate 
conditions in 

average

Climate 
aberration

Climate 
aberration in 

extremes

Climate change



- Pannonian regionhas, in generally, favourable agroecologicalconditionsfor 
arable crop production,

- lower yields in warmer climates(spatialorientationS-N andW-E),

- precipitation distribution on temporal level (over a vegetation period- according 
cropneeds)are more importantthan sum of precipitation (on yearly base),

- heterogeneous patterns across Pannonian region(as other regions in Europe),

- intensity of climate change largely depend on farm characteristic (e.g. size, land 
use, management, crop types, irrigation),

- different farm types adapt differently (a smaller diversity in farm types increase 
negative climate impacts) ς(drought, heat waves, floods, ET rates etc.),

- direct impact(e.g. cropyields, income-profit),

- indirect impact(degradationof soil/air/water e.g. physical, chemical, biological)

Climatic conditions influence agriculture on:
- spatial variability and
- temporal variability

LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜΥ ά/ƭƛƳŀǘŜ ƛǎ ŎƘŀƴƎƛƴƎΦ CƻƻŘ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŜ Ƴǳǎǘ ǘƻƻΦέ, Osijek, Croatia,October14, 2016 

Generally
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Å Agriculture is oneof the largest consumer of water resourcesand it is strongly 
influencedby the availability of water

Å Changes in total seasonal precipitationor in its pattern of variability are both
important

More important  climatic parameters according 
crop production are in domain of temperature, 
precipitation (water), and their variability

Å Climate change in aspects of global warming will extendthe length of the
potential growing season

Å Less severe winters will also allow more productive cultivars of winter annual and
perennial crops to be grown

Å Increased temperatures increase respiration(CO2), which resultingin less than 
optimalconditions for net cropsgrowth

Å Extreme meteorological events, such as waves of high temperature, heavy storms, 
or severedroughts, cansignificantly reduce crop production

Important



LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜΥ ά/ƭƛƳŀǘŜ ƛǎ ŎƘŀƴƎƛƴƎΦ CƻƻŘ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŜ Ƴǳǎǘ ǘƻƻΦέ, Osijek, Croatia,October14, 2016 

Main cropsin region: maize, wheat, barley, sunflower, soybean, oilrape, sugarbeat, oatΧ 

Extreme

wet or dry

soil

Inadequate

crop

management

Weak

plant

development

weather soil plant

Climatic changes, with primary changes in water and temperature regime, have large and 
perhaps the greatest impact on crop production

Cropproductionis necessary to be changed in order to achieve a safer and more stable 
production

Inadequateapproach(unsuitabletechnology) to cropproductioncanresultedwith many
aditionaldegradationprocesses
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Å Erosion
Å Organic matter decline
Å Salinization
Å Compaction
Å Landslidesand floodingcontamination
Å Sealing
Å Biodiversitydecline

These degradation processes 
vary from region to region, 
with different degrees of 

severity

most important 
threats to soil
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Agroecologicalrangeof cropproduction
(mainly soil and weather)
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Different approaches to crop production

Main reasons

Economic and social

development
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Tradition
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Different region
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numberof possibletechnology
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Å Many techniques and technologies are offered 
as an adequate solution for adaptation and 
mitigation to climate change, for example:
- plant breading,
- irrigation,
- crop introduction,
- SOM increasing,
- fertilization intensification,
- erosion control,
- excluding power plant from crop production,
- carbon sequestration,
- etc.

Conservation agriculture (CA) is one of the possible ways to combat primarily negative 
influence of climatic changes

CA includes three interrelatedmain bases for successful agriculture production in 
relation to agro-ecological conditions:

- minimal set of soil tillage treatments (minimal soil disturbance),
- permanent soil cover (with crop or crop residue)and
- diversification in crop production (predominantly crop rotation)

Possiblesolutions

(accordingpredominantly
threatsto cropproduction)
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CA principles are universally applicable to all
agricultural landscapesand land useswith locally
adapted practices. CA enhancesbiodiversityand
natural biologicalprocessesaboveand below the
ground surface. Soil interventions such as
mechanicalsoil disturbance are reduced to an
absoluteminimumor avoided,andexternalinputs
such as agrochemicalsand plant nutrients of
mineral or organic origin are applied optimally
and in ways and quantities that do not interfere
with, or disrupt,the biologicalprocesses.

CA facilitates good agronomy, such as timely
operations,and improvesoverall land husbandry
for rainfed and irrigated production.
Complementedby other known good practices,
includingthe useof quality seeds,and integrated
pest,nutrient, weedandwater management,etc.,
CA is a base for sustainable agricultural
production intensification. It opens increased
optionsfor integrationof productionsectors,such
ascrop-livestockintegrationandthe integrationof
treesandpasturesinto agriculturallandscapes.

(www.fao.org/ag/ca)


