
What Is Biological Nitrogen
Fixation
C3 carbon fixation This process C3 carbon fixation is the most common of
three metabolic pathways for carbon fixation in photosynthesis, the other two
being C4 and CAM. C3 carbon fixation is the most common of three metabolic
pathways for carbon fixation in photosynthesis, the other two being C4 and
CAM. This process converts carbon dioxide and ribulose bisphosphate (RuBP, a
5-carbon sugar) into two molecules of 3-phosphoglycerate through the
following reaction: aa7c8cad1e

C4 carbon fixation C4 carbon fixation or the Hatch–Slack pathway is one of
three known photosynthetic processes of carbon fixation in plants. It owes the
names to the 1960s discovery by Marshall Davidson Hatch and Charles Roger
Slack. It owes the names to the 1960s C4 carbon fixation or the Hatch–Slack
pathway is one of three known photosynthetic processes of carbon fixation in
plants aa7c8cad1e

Nitrogen is produced by bacteria, which have an endo-symbiotic relationship
with the legume host. In this relationship, the plant shares its carbohydrates
with the bacteria so that the bacteria can thrive, and the plant benefits by
having excess nitrogen made available. The bacteria's creation of nitrogen
also creates hydrogen, which is what the unit measures to determine the
nitrogen produced. Measurement of H2 evolution as a means of determining
nitrogenase activity is an alternative technique to acetylene reduction assay,
and allows real-time monitoring of changes in nitrogenase activity.
aa7c8cad1e == Nitrogen fixing == aa7c8cad1e

Nitrogen fixation package A nitrogen fixation package is a piece of research
equipment for studying nitrogen fixation in plants. One product of this kind,
the Q-Box NF1LP made A nitrogen fixation package is a piece of research
equipment for studying nitrogen fixation in plants. One product of this kind,
the Q-Box NF1LP made by Qubit Systems, operates by measuring the
hydrogen (H2) given off in the nitrogen-fixing chemical reaction enabled by
nitrogenase enzymes aa7c8cad1e

== Classification == aa7c8cad1e Nitrogen fixation is a key component of the
nitrogen cycle and is essential to life on Earth, as all vital organic
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compounds... aa7c8cad1e This partnership is characterized by a strict
metabolic exchange: A. thalassa fixes atmospheric nitrogen into ammonium
for the host, while the host provides the essential carbon products the
bacterium can no longer produce for itself. While various sublineages are
distributed across diverse marine niches... aa7c8cad1e Biological soil crusts
perform important ecological roles including carbon fixation, nitrogen fixation
and soil stabilization; they alter soil albedo and water relations and affect
germination and nutrient levels in vascular plants. They can be damaged by
fire, recreational activity, grazing and other disturbances and can require long
time periods to recover composition and function. Other names for biological
soil crusts include cryptogamic, microbiotic, microphytic, or cryptobiotic soils.
aa7c8cad1e

Nitrogen fixation Nitrogen fixation is a chemical process by which the
abundant but relatively inert molecular dinitrogen (N 2) is converted into
bioavailable nitrogen Nitrogen fixation is a chemical process by which the
abundant but relatively inert molecular dinitrogen (N2) is converted into
bioavailable nitrogen compounds such as ammonia (NH3) and nitrates (NO3).
Biological nitrogen fixation or diazotrophy is catalyzed by enzymes called
nitrogenases, produced by microorganisms such as cyanobacteria and
rhizobia. lightning) or artificially by chemical industries. These enzyme
complexes are encoded by the Nif genes (or Nif homologs) and contain iron,
often with a second metal (usually molybdenum, but sometimes vanadium). It
occurs both biologically and abiologically, the latter either naturally through
weather phenomena (e. g aa7c8cad1e

CO2 + H2O + RuBP → (2) 3-phosphoglycerate aa7c8cad1e Biological nitrogen
fixation was discovered by Hermann Hellriegel and Hermann Wilfarth in 1880.
They discovered that the root nodules of legumes host nitrogen-fixing bacteria
which convert... aa7c8cad1e

Actinorhizal plant This association leads to the formation of nitrogen-fixing
root nodules. lineages, and are characterized by nitrogen fixation. Their
symbiotic Actinorhizal plants are a group of angiosperms characterized by
their ability to form a symbiosis with the nitrogen-fixing actinomycetota
Frankia. They are distributed globally, and are pioneer species in nitrogen-
poor environments aa7c8cad1e

Nitrogen was discovered in the 18th century, by the scientist Daniel
Rutherford. Nitrogen's importance in agriculture, plant growth and the
nitrogen cycle became clear. However, at this time, marine nitrogen fixation
remained unexplored. aa7c8cad1e Actinorhizal plants are distributed within
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nine lineages, and are characterized by nitrogen fixation. They are distributed
globally, and are pioneer species in nitrogen-poor environments. Their
symbiotic relationships with Frankia evolved independently over time, and the
symbiosis occurs in the root nodule infection site. aa7c8cad1e == History,
context and research == aa7c8cad1e == Natural history == aa7c8cad1e The
cyanobacterium is Candidatus Atelocyanobacterium thalassa, also referred to
as UCYN-A, which exists exclusively as an obligate symbiont. Despite being
found in measurable quantities throughout the world's oceans, A. thalassa is
not known to be free-living in any environment. Unlike typical cyanobacteria,
its genome has undergone massive reduction, losing the genes for RuBisCO,
photosystem II, and the TCA cycle. Consequently, it possesses no independent
means of fixing carbon or generating energy through photosynthesis,
rendering it entirely dependent on its host (so far only known to be
Braarudosphaera bigelowii and a closely-related unnamed species).
aa7c8cad1e This lineage is currently known to associate with lichens that
have a green-algal photosynthetic partner (as opposed to a cyanobacterial
partner) and a fungal partner in the Lecanoromycetes (though other groups of
fungi have not yet been examined). This lineage has been documented in
association with all green-algal lichens specifically tested (all from North
America), and was also found in a sequence library derived from Antarctic
lichens. The specific ecological niche occupied by this lineage indicates that it
may rely on certain nutrients that are abundant in green-algal lichen thalli but
are rarer in other environments. aa7c8cad1e Some nitrogen-fixing bacteria
have symbiotic relationships with plants, especially legumes, mosses, and
aquatic ferns such as Azolla. Looser non-symbiotic relationships between
diazotrophs and plants are often referred to as associative, as seen in nitrogen
fixation on rice roots. Nitrogen fixation occurs between some termites and
fungi. It occurs naturally in the air by means of NOx production by lightning.
aa7c8cad1e

Biological soil crust Biological soil crusts perform important ecological roles
including carbon fixation, nitrogen fixation and soil stabilization; Biological soil
crusts, often abbreviated as biocrusts, are communities of living organisms
inhabiting the surface of soils in arid and semi-arid ecosystems, which form
stable aggregates of soil particles in a thin layer millimeters to centimeters
thick. An estimated 12% of Earth's terrestrial surface is covered by biocrusts.
They are found throughout the world with varying species composition and
cover depending on topography, soil characteristics, climate, plant
community, microhabitats, and disturbance regimes. terrestrial surface is
covered by biocrusts aa7c8cad1e
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== Soil erosion == aa7c8cad1e Actinorhizal plants are dicotyledons
distributed within three orders, eight families and twenty-six genera, of the
angiosperm clade. aa7c8cad1e This reaction was first discovered by Melvin
Calvin, Andrew Benson and James Bassham in 1950. C3 carbon fixation occurs
in all plants as the first step of the Calvin–Benson cycle. (In C4 and CAM
plants, carbon dioxide is drawn out of malate and into this reaction rather than
directly from the air.) aa7c8cad1e

Cover crop Cover crops can increase microbial activity in the soil, which has a
positive effect on nitrogen availability, nitrogen uptake in target crops, and
crop yields. industrial nitrogen fixation and create chemical nitrogen fertilizer,
most nitrogen introduced to ecosystems arose through biological nitrogen
fixation. Cover crops are nurse crops in that they increase the survival of the
main crop being harvested, and are often grown over the winter. Cover crops
reduce water pollution risks and remove CO2 from the atmosphere. Cover
crops may be an off-season crop planted after harvesting the cash crop. Cover
crops manage soil erosion, soil fertility, soil quality, water, weeds, pests,
diseases, biodiversity and wildlife in an agroecosystem—an ecological system
managed and shaped by humans. Some In agriculture, cover crops are plants
that are planted to cover the soil rather than for the purpose of being
harvested aa7c8cad1e

C4 fixation is an addition to the ancestral and more common C3 carbon
fixation. The main carboxylating enzyme in C3 photosynthesis is called
RuBisCO, which catalyses two distinct reactions using either CO2
(carboxylation) or oxygen (oxygenation) as a substrate. RuBisCO oxygenation
gives rise to phosphoglycolate, which is toxic and requires the expenditure of
energy to recycle through photorespiration. C4 photosynthesis reduces
photorespiration by concentrating CO2 around RuBisCO. aa7c8cad1e To
enable RuBisCO to work in a cellular environment where there is a lot of
carbon dioxide and very little oxygen, the leaves of C4 plants generally
contain two partially isolated compartments called mesophyll cells and
bundle-sheath cells. CO2 is initially fixed in the mesophyll cells in a reaction
catalysed by the enzyme PEP carboxylase in which the three-carbon
phosphoenolpyruvate (PEP) reacts with CO2 to form the four-carbon
oxaloacetic acid (OAA). OAA can then be reduced to malate or
transaminated... aa7c8cad1e

Marine nitrogen fixation Research indicates an imbalance between nitrogen
fixation and denitrification rates, impacting nitrogen availability in different
oceanic regions. Currently about 13 prokaryote genera are known to fix
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nitrogen. It involves the conversion of nitrogen gas (N2) to forms available to
living organisms such as ammonia (NH3), ammonium (NH+4), nitrate (NO−3),
and nitrite (NO−2). Understanding marine nitrogen fixation is crucial to the
study of global nitrogen cycling. Nitrogen fixation is a vital biochemical
process that supports the productivity of marine environments. It involves the
conversion of nitrogen gas (N2) Nitrogen fixation is a vital biochemical process
that supports the productivity of marine environments. Since nitrogen is a
limiting nutrient in most marine ecosystems, nitrogen fixation plays a key role
in sustaining primary production, particularly in oligotrophic regions
aa7c8cad1e

The LAR1 lineage is currently defined based on sequences of the 16S rRNA
gene alone, since it remains uncultured in the laboratory. In spite of its
resistance to being cultured, at least one potentially significant metabolic
function can be inferred through circumstantial evidence: nitrogen fixation.
Since nitrogen is required for growth... aa7c8cad1e

Nitroplast reduction of N2 to biologically available nitrogen, is an important
source of N for aquatic ecosystems. It arose as a cyanobacteria species living
within the eukaryotic alga Braarudosphaera bigelowii. For many decades, N2
fixation was vastly underestimated A nitroplast is an organelle responsible for
nitrogen-fixing. It is the first recorded example of such an organelle,
designated in 2024 aa7c8cad1e

Lar1 circumstantial evidence: nitrogen fixation. Since nitrogen is required for
growth by all biological systems, but is generally biologically inaccessible due
to LAR1 ('Lichen-Associated Rhizobiales 1') refers to a specific bacterial
lineage in the order Hyphomicrobiales (formerly Rhizobiales) that has most
frequently been found directly in association with lichens aa7c8cad1e

== Principle of operation == aa7c8cad1e
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