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The subject of plant nutrition is concerned with the
provision of plants with nutrients as well as nutrient uptake
and distribution in plants.

The practical side of plant nutrition is fertilizer application
(Mengel et al, 1987).
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Aea oA (Justus Von Licbig 1803—1878)

Justus von Liebig

Sprengel P C(1787-1859):
(1803-1873) preng ( )
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(the Law of the Minimum)
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(Harber-Bosch process)

1200 °C, 200-1000atm —
N, 4+ 3H, » 2NH; + RS
catalyst

BWAAR T HLEAXRZTEZH KXW (Smil V. Nature, 1999)

Without it, around half of humanity would not be alive
(Erisman. Nature Geoscience ,2008,1: 636 - 639 ).
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Figure 1: Historical trends of Nyield, NUE and Nsur, for a sample of
countries examined in this study (Zhang et al., Nature, 2015).
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FHES ZhAYi#ksk (NO, leaching)

IKNEEFK  (Eutrophication)

mEN (Greenhouse effect)

HEEMMIA (Diminish of ozone)

EZ MR (Decrease of biodiversity)
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Nr creation by all sources
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It takes three to tango: the importance of microbes, host
plant, and soil management to elucidate manipulation
strategies for the plant microbiome!

Micaela Tosi, Eduardo Kovalski Mitter, Jonathan Gaiero, and Kari Dunfield

Manipulating the soil environment

Crop diversification

{e.g.. rotation, intercropping)

Reduced inputs
(fertilizers, synthetic

pesticides) :
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The fate of nitrogen used in crop
production varies, with only 17 per cent
consumed by humans in crops, dairy

and meat products, the remainder
being lost to the soils, freshwaters and

THE the atmospkhere (Leach et al, 2012)
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Figure 3. Major reactive nitrogen (Nr) flows in crop production and animal production
components of the global agroecosystem. Croplands create vegetable protein through
primary production; animal production utilizes secondary production to create animal
protein. Reactive nitrogen inputs represent new Nr, created through the Haber-Bosch
process and through cultivation-induced biological nitrogen fixation, and existing Nr that
is reintroduced in the form of crop residues, manure, atmospheric deposition, irrigation
water, and seeds. Portions of the Nr losses to soil, air, and water are reintroduced into

the cropland component of the agroecosystem (Smil 2001, 2002). Numbers represent
teragrams of nitrogen per year; AFO, animal feeding operations.
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