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Learning Objectives

* How nitrogen affects plant growth (excess vs. deficient)



Nitrogen effects on plant growth
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The nitrogen cycle

* Non-reactive nitrogen (N,, N triple bonded to N, N = N, *80% of atmosphere)
* |[nert and not usable by plants or animals



Ammonia volatilization -
NH,* + OH- = H,O + NH,/

Dissolved ions Gas

* Ammonium (NH,") is in equilibrium
with ammonia (NH;)
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Ammonia volatilization

* [rrigation or rainwater decrease

ammonia loss
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Nitrification

 Nitrification is ammonium oxidation
* Both steps are biological

NO, + 1/202

Nitrite
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N 1 Nitrosomonas _ N
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Nitrification

* Transformation of ammonium 20
Into nitrite and nitrate through ammonium
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Effect of soil water content on nitrogen chemistry
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Denitrification

* Changes in nitrogen during

soil incubation without oxygen
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Denitrification and anammox

* Denitrification: nitrate is converted to gaseous forms of nitrogen



Biological nitrogen fixation

* One of the most important
biochemical reaction for life

Soybean with nodule sliced open



Turfgrass influenced by nitrogen fertilizer

* To remove or to leave grass clippings?
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Changes in global reactive nitrogen production

Human population (billions)
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Nitrogen pollution

* Excess nitrate causes
methemoglobinemia (blue baby
syndrom)

* Alack of oxgen carried in the blood

Critical for children and pregnant
women to not consume water with
excess nitrate
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Gulf of Mexico ‘dead zone’ larger than average (2024)

4 million acres of habitat unavailable to fish and seabed animals, an area
roughly the size of New Jersey
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Thank you! Questions?
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