
Conven�onal vs Organic Agriculture

The 
Nitrogen 
Issue

Version 2.0: September 2023



History, health benefits and uses

Pistachio
benefits

Disclaimer

The informa�on provided in this document, published by “MyTreehood” (Treehood España S.L. and MyTreehood Limited), o�ers 
insights into sustainable agriculture and organic farming, based on the author’s understanding and available market research. By 
engaging with this document, readers acknowledge that MyTreehood is not responsible for any financial losses, damages, or liabili�es 
resul�ng from decisions made based on this content. The informa�on is for informa�onal purposes only and does not cons�tute a 
recommenda�on or inducement to invest.
Tree adop�on supports sustainable farming but is not a financial investment and does not confer legal ownership of the tree or 
orchard. Outcomes may vary due to seasonal and environmental factors, and harvest proceeds depend on weather, soil condi�ons, and 
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informed assessments and seek independent professional advice if necessary. In compliance with FCA and AML obliga�ons, MyTree-
hood transparently communicates poten�al risks and adheres to Customer Due Diligence (CDD) procedures, repor�ng suspicious 
ac�vity to relevant authori�es.
By con�nuing to engage with this document, readers confirm their understanding and acceptance of these disclaimers and release 
MyTreehood from related liability.
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Nitrogen is the most important nutrient when it comes to crop produc�on; it is also one of the most di�cult to 

manage. This compound is essen�al for agriculture worldwide produc�on; but when the excess of nitrogen fer�lizers 

filtrates into the environment, it might cause harmful consequences.

In both, plants and humans, Nitrogen is used to make amino acids, necessary to cons�tute the proteins and nucleic 

acids, which are the building blocks of DNA. 

It is also essen�al for plant growth because it is an important component of chlorophyll, a pigment present in all 

green plants and a few other organisms. This is required for photosynthesis, which is the process by which plants use 

energy from sunlight to produce sugars from water and carbon dioxide.
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What is Nitrogen?1

Why do plants need Nitrogen?1 2

Although it makes up a large part of the 
air we breathe, most living organisms 
cannot access it in this way. 

About 78% of 
Earth's atmosphere 

is made up of ga-
seous nitrogen, or 

N2

Atmospheric nitrogen must go through a 

natural process called nitrogen fixa�on to 

be transformed before it can be used for 

plant nutri�on.
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There’s a biological nitrogen fixa�on, 

carried out by  a specialized group of 

prokaryotes in the soil. These include 

aqua�c organisms, such as cyanobac-

teria, free-living soil bacteria, such as 

Azotobacter, bacteria that form associa-

�ve rela�onships with plants, such as 

Azospirillum, and most importantly, 

bacteria, such as Rhizobium and 

Bradyrhizobium, that form symbioses 

with legumes and other plants. All of 

them convert organic ma�er into 

ammonium (NH3) and subsequently 

into nitrate (NO2)

The process might be the heat of 

lightning breaking the triple 

bonds of atmospheric nitrogen, 

and releasing its atoms. These 

combine with oxygen and create 

nitrous oxide gas, which 

dissolves in rain as nitric acid 

and it is absorbed by the soil.
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So, Nitrogen moves from the 

atmosphere to land, through soils, 

and is released back into the 

atmosphere — converted into its 

organic and inorganic forms.

Graphic made based on:
h�ps://www.geeksforgeeks.org/nitrogen-cycle-defini�on-stages-importance-e�ects/

The Nitrogen Cycle 3 4
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That’s one of the reasons why in today's intensive farming 

systems, synthe�c nitrogen fer�lizers have become increa-

singly important. 

The Food and Agriculture Organiza�on of the United Na�ons 

(FAO) predicts that demand will con�nue to rise steadily, 

especially in Africa and the South of Asia.

For thousands of years, humans didn't have to worry about Nitrogen, but by the early 20th century it was apparent 
that intensive agriculture was deple�ng the amount of nitrogen in the soil; with an alarming raise of the world’s 
popula�on, this brought concern about a possible food crisis.

www.mytreehood.com

one of the most 
important

 pollu�on issues 
facing humanity

The United Na�ons Environ-
ment Program’s (UNEP’s) 
2018-2019 Fron�ers Report 
called Nitrogen pollu�on

Half the world’s crops today are grown with the aid of fer�lizer 

made by capturing inert nitrogen from the air.

Nitrogen is the major factor in 
biogeochemical pollu�on, one of 
four “planetary boundaries” that we 
have exceeded, risking “irreversible 
and abrupt environmental change.”

E a r t h  s y s t e m  
scien�sts 
say:  

120 million tons 
of  s y n t h e � c  n i t r o g e n  
are used globally in agriculture 
each year.

That is twice the amount of nitrogen reaching 

fields from organic sources such as animal 

manure, crop waste, and leguminous plants that 

fix their own nitrogen.
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The problem with these fer�lizers is that they use big amounts of nitrogen in order to be more e�cient and op�mize the 

plants growth. But the plants won’t absorb all the Nitrogen. A big part will end up into:

The nitrogen-use e�ciency (NUE) 

of the world’s farmers has slipped from 

more than 50% in 1961 to about 42% today, 

according to Xin Zhang, an environmental scien�st at the University of Maryland
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Nutrient pollu�on is the process where too 
many nutrients, mainly nitrogen and phos-
phorus, are added to bodies of water and 

can act like fer�lizer, causing excessive 
growth of algae.

Groundwater 
s t r e a m s  

In waterways, the addi�on of 

external nutrients (like excess 

nitrogen) is called eutrophica�on. 

This is an unwanted fer�liza�on 

that promotes the growth of 

microorganisms, algae, and plants. 

Their fast growth can use up all the 

oxygen in the waterways and turn 

them into so-called dead zones, as 

aqua�c animals cannot live without 

oxygen. This can also lead to the 

growth of algal species that 

produce toxic chemicals, called 

harmful algal blooms

B a c k  i n t o  
the atmosphere  

This contributes to global 

warming. Some soil microorganis-

ms can transform nitrogen 

provided in fer�lizers into nitro-

gen-containing gases, which get 

released into the atmosphere like 

the greenhouse gas nitrous oxide 

(N2O)
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Environment with extra Nitrogen from fer�lizers pollu�ng 

water streams and atmosphere

Natural environment with Nitrogen inputs from 

natural sources

N A T U R A L A R T I F I C I A L

While we need nitrogen from fer�lizers in our agricultural soils, 

we do not want addi�onal nitrogen in our atmosphere or 

waterways. This means we have to balance the posi�ve benefits 

of nitrogen fer�liza�on (more food) with the nega�ve conse-

quences of excess fer�lizer (environmental problems). Scien-

�sts are currently working to find this balance to improve our 

current situa�on, as the unused Nitrogen is 300 �mes greater 

than the most commonly men�oned greenhouse gas, carbon 
dioxide (CO2).

Unused Nitrogen is 

300 �mes 
greater than CO2

These e�ects are felt in the UK too, only 16% of 

rivers, lakes and seas in England are conside-

red close to their natural state - largely as a 

result of nitrogen and phosphorous surplus.
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Organic farmers, like any others, need to provide enough nitrogen (N) for crops. But unlike conven�onal farmers, organic 

farmers rarely rely primarily on bagged N fer�lizers. That would be costly and inconsistent with the organic approach to 

soil fer�lity, which emphasizes rota�on with leguminous cover crops and applica�on of compost or manure. 

How does Organic Agriculture help with this?

P r o h i b i � o n  o f  u s e  o f  

mineral nitrogen 
fer�lisers

crop rota�on

To maintain animal welfare and health, 

it is needed to prevent 
overstocking.

Cul�va�on of  nitrogen fixing plants 
and other green manure crops  
to restore the fer�lity of 
the soil

Reducing the impact of weeds and 
pests with resistant varie�es and 
breeds and techniques 

encouraging natural 
pest control

Encouraging the natural immunological 

defense of animals

How is the Nitrogen Regula�on in Organic Agriculture? 

Producing organically means respec�ng the rules on organic farming. In the European Union, these regula�ons govern all 

areas of organic produc�on, and specifically about Nitrogen, they state that organic producers need to adopt di�erent 

approaches to maintaining soil fer�lity and animal and plant health 

Organic fer�lizers include 
animal by-products, 
plant-derived materials 
and mined minerals.

1) The total amount of manure you 
can apply to your organic land, 
averaged over the whole area, must 
not be more than 170kg of nitrogen 
(N) per hectare per year.

2) Mineral nitrogen fer�lisers 
cannot be used.

European Regula�on 
Number: (EC) 
889/2008 Art. 3(2)

European Regula-
�on Number: (EC) 
834/2007 Art. 
5(a)(c); Art. 
12(1)(a)(b)(e)



References

The Nitrogen Issue - Conven�onal vs Organic Agriculture

1) h�ps://www.cimmyt.org/es/no�cias/el-nitrogeno-en-la-agricultura/

2) h�ps://kids.fron�ersin.org/ar�cles/10.3389/frym.2020.00063

3) h�ps://www.geeksforgeeks.org/nitrogen-cycle-defini�on-sta-

ges-importance-e�ects/

4) h�ps://www.unep.org/news-and-stories/story/four-rea-

sons-why-world-needs-limit-nitrogen-pollu�on

5) h�ps://e360.yale.edu/features/can-the-world-find-solu-

�ons-to-the-nitrogen-pollu�on-crisis

6) h�ps://www.soilassocia�on.org/causes-campaigns/fixing-nitro-

gen-the-challenge-for-climate-nature-and-health/the-impacts-of-nitrogen-pol

lu�on/

7) h�ps://www.uvm.edu/vtvegandberry/factsheets/organicN.html

8) h�ps://agriculture.ec.europa.eu/farming/organic-farming/orga-

nic-produc�on-and-products_en

9) Soil Associa�on Standards Farming and growing, 2021


