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Content -- shortly
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• Basic theory (vegetation, environment)
Vegetation related basics

Environment [natural (climate: biophyisical climate classifications,

(agroclimatological zones), social (political decisions, economical

aspects] (51 transparencies)

• Methods for characterizing cultural vegetation
(crop) – environment interaction (long term field
experiments, agroclimatological models) (13 
transparencies)

• Crops which determined human civilizations (e.g. 
wheat, grape) (31 transparencies) 

• Closing remarks



General remarks
• Agroclimatology is a graduate-level course  

[1st year MSc (MSc = master of science) 

subject]. 

• It is educated only on specialization 

„climatology”.

• It is taught from the „earth science” point 

of you. Agronomical point of view is much 

less represented in the treatment!



Goals

• To get basic knowledge referring to 

vegetation.

• To understande better the human-cultural 

vegetation coevolution.

• To answer the question: Why is bread so 

cheap and what is the cost of this?  



Vegetation

Conquest of the land-

surface: stomata, stem, 

roots, soil

Soil is joint product of the

parrent material, 

vegetation and micro-

organisms.



Stomata – the most relevant 

organ of vegetation?
• For meteorologists YES! „ … the 

physiology of stomata are just as relevant 

to understanding climate as are clouds 

and convection” (Bonan, 2002).

• Jarvis (1976) formula represents its 

simplest model!
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Vegetation – stomata - rstmin

• rstmin is a parameter of special importance!

• It represents water vapor transport 

resistance  that exerts when its opening is 

maximum.   



Environment as sensed by  vegetation

• Radiation, base temperature, growing-degree

days, photosynthesis, respiration, net 

photosynthesis and its environmental

dependence, photosysntetic efficency (leaf, 

canopy, ecosystem scale), productivity, water

use efficency (WUE), drought, frost (its

biophysics), phenology, phenology-physiology

relationship, phenometry (vegetation canopy

height, leaf area index (LAI)), allocation, soil

texture, plant available soil water content, 

nutrient-soil texture relationship

are discussed.



Impact of radiation on vegetation



Base temperature of some crops
(e.g. winter wheat, potato, muskmelon, seasoning pepper)



Growing degree days

• Vegetation period,

• temperature sum [Σi(Ti – Tb)],

• temperature sum is strongly correlated 

with global radiation sum.



Photosynthesis

• transport of CO2 from air to chloroplast

• Light reaction (ATP, NADPH) 

• Dark reaction. 



Light reaction – absorption of light 

• Absorption

spectra

of chlorofyll



Photosynthesis types C3–C4--CAM 












































































































































































