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Photosynthesis C3‐C4



Oil palm Hawaii
production 220 GJ/ha 
(0,7W m2)

solar energy 230W m2







Crops

300 000 species of  plants
about 10 000 used by men
12 species denerate  70% of production

milions t
sugar cane 1,324
corn 721
wheat 627
rice 605
potatoes 328
sugar beat 249
soya 204
oil palm 162
barley 154
tomatoes 120
FAO 2004

Majority of plant production
generated by agriculture is not
consumed as a human food



Plant production Animal production

Forest production









What is cultivar how we get them
• clon
• linie
• population
• F1 or F2 hybrid

• natural mutation
• hybridization
• polyploidie (kolchicin)
• artificially stimulated

mutantion
• GMO



Toxin content – Bt corn agroecosystem



Advantages and disadvantages of 
monocultures 

• Monocultures maximize yield 
by better usage of space to 
reduce competition among 
varieties

• At harvest it is easy to separate 
products. Their processing is 
more feasible. 

• It is easier to optimize nutrient 
requirements by fertilizing

• Protection focuses on one type 
of plants only 

• Higher requirements for 
nutrients and water (uptake is 
synchronized)

• Higher susceptibility to pests 
and diseases 

• Umonoculture maintenence  
requires conditions 
adjustements and protection 
againts weeds.

• Protection may affect non-
targeted species

• Biological diversity of 
landscape is compromised



• Communities  - Monocultures 
• populations cohorts
• perenials (K) annuals (r strategs)

How the plants change with 
intensity



Environment modificatiom

• Fertilizers
• Cultivation
• plant protection
• irrigation drainage



Switchgrass agricultural inputs (GJ·ha−1) from the establishment year (Estab.) and 
postplanting harvest years (Post.) in a multilocation farm trial using known farm inputs

Schmer M R et al. PNAS 2008;105:464-469

©2008 by National Academy of Sciences
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Troch F R., Thompson L.M. 2005. Soils and soil fertility Blacswel publishing, Victoria, 489pp. 











Justus von Liebig





Release of nutrients from insoluble forms (P)

Exchange link on absorption
complex (cations).

Release of nutrients from 
decomposing organic mass.
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Spring barley
Low dose

High dose
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Organic fertilizers

• manure
• suage
• compost



Soil organic matter carbon dynamics in some Sanborn Field plots, Missouri, with 
common monocrops: (1) wheat with no treatment; (2) wheat full fertilizer application; 
(3) wheat with 6 ton/acre manure; (4) continuous corn with no treatment; (5) 
continuous corn with 6 ton/acre manure; (6) timothy grass; and (7) timothy grass with 6 
ton/acre manure. Source: G. Buyanovsky and G. Wagner, 1998. "Carbon cycling in 
cultivated land and its global significance." Global Change Biology 4:131–141.



N2 + 3 H2 = 2NH3 (H = -92.4 kJ·mol-1)
catalizator  Fe2O3
300-550oC  15-25 MPa

Fertilizers amonunm

Fric Haber     Karl Bosh
nobel price

1918                1931



Mining  K a P







As  Cd Cr Cu Pb  Hg

1 0.1 13 30 3 0.01
12 11 109 23 12 0.05
11 30 225 22 7 0.04
15 60 105 45 6 0.05

6 9 129 43 4 0.05

11 25 188 32 10 0.05

1 3.3 25 4 1 0.01

- 2 100 100 100 2

Původ

----------------------- mg kg-1 of PR ------------------------
Russia (Kola)
USA

vážený průměr
----------------------- mg kg-1 of PR ------------------------

Morocco
Other N. Africa
Middle East

(Finck, 1992)

----------------------------g ha-1 ------------------------------
20 kg P ha-1
Tolerable limit -------------------------- mg kg-1 of soil ---------------------

Source

Average







Mineralization imobilization
Depends on C:N
Critical value 20-25





N losses in EU [kg ha-1]
Denitrification 44
Flooding16
Volatilization of ammonia17
N02 2

Průměr



Skim plowing



Plowing



Preparation prior to sowing 



Dangers of cultivation
Loss of organic mass
Reduction of edaphon activity
Loss of soil structure
Thickening
Sealing
Erosion





prismatic spherical

Light POM 0.34±0.21 0.84±0.55

Bounded light POM 0.18±0.12* 1.34±0.43*

Other aggregates                 Earthworm created aggregates





149/2008 Coll. Government regulation on conditions of providing diversification 
subsidy for sugar beet growers
.. whose measurable pressure on soild does not exceed 200 kPa...



Downhill tillage 25-30 kg m-2

Uphill tillage 5 kg m-2





Irrigation



DDT

Paul Herman Muller
Nobel Prize 1948


