
Unlocking the Benefits of Sodium Nitrate in Organic Farming

GROWERS HAVE MANY OPTIONS OF NITROGEN INPUTS. Synthetic forms are ubiquitous, from 

anhydrous ammonia to urea to ammonium sulfate and ammonium nitrate. Yet organic growers — 

and those trying to reduce their synthetic inputs in order to maintain better soil health — have to 

seek out other options. Historically these have included manures and leguminous cover crops, as 

well as recent additions to the market such as feather meal, bone meal, fish meal and alfalfa or 

soy meal. These products are all naturally produced — many even on-farm — and do a good job 

providing long-term nitrogen to crops and improving soil health.

The drawback of most natural forms of nitrogen, though, is that they don’t provide immediate 

availability of nitrogen to the plant. It takes time for soil bacteria to convert the nitrogen in the 

above-listed organic inputs into a form that the plant can use. Sodium nitrate is an all-natural form 

of nitrogen that is perfect for growers who need to provide a quick burst of energy to their crops at 

specific points in the growing cycle. In this article we’ll discuss how sodium nitrate is produced, 

how it works, what growers have been able to accomplish with it — both in terms of yields and 

profits — and how sodium nitrate is certified according to USDA guidelines.

What Is Sodium Nitrate?

All forms of nitrogen fertilizer of course include the nitrogen atom — they just have it in different 

molecular forms. Ammonium, for example, is NH4
+ (one nitrogen atom with four hydrogen atoms, 

and an overall positive charge); nitrate is NO3
- (one nitrogen atom with three oxygen atoms, and 

an overall negative charge); amino acids include a large number of compounds with more 

complicated molecules.

The nitrate form of nitrogen — which is what (NaNO3) is composed of — is useful to growers 

because it is more easily taken up by plants than other forms. All plants need nitrogen, either in 

the ammonium or nitrate form. For this to occur naturally, though, nitrogen in the air (N2

— which makes up approximately 78 percent of the earth’s atmosphere) must be converted by 



bacteria in the soil into ammonium, which different bacteria then oxidize into nitrite (NO2
-) and 

then into nitrate (NO3). However, nitrate forms of nitrogen are readily available for plant uptake.

Prior to the early 1800s, farmers got the nitrogen their crops needed via traditional techniques: 

compost, manure, and cover crops. These are still viable inputs and practices that should be 

maintained by successful organic growers. But an application of nitrate nitrogen, because it is 

soluble and immediately available to plants, can give crops an immediate nutritional boost — far 

more than a side dressing of manure or compost ever could.

With the explorations of the early nineteenth century came the discovery of a pure nitrate source 

that growers could use to boost crops. This source was guano — the excrement of seabirds that 

had been deposited for thousands of years on extremely arid islands off the coast of Chile. 

European merchants began to mine it in 1840, but in just a few decades the source was mostly 

depleted. Explorers turned inland and found deposits of nitrate-containing rock in Chile’s Atacama 

Desert. They began exporting sodium nitrate around 1870. These deposits — called caliche, 

locatedin a band 30 kilometers wide by 700 kilometers long — were formed in ancient times via 

nitrogen fixation by microorganisms.

They are now in the form of a mineral conglomerate of salts. To extract these deposits and turn 

them into a useable form, the heap leaching process is used. The caliche ore is blasted from the 

earth’s crust andpiled into massive heaps. Seawater is then used to dissolve and leach the soluble 

minerals, and that leachate solution is gathered in evaporation ponds.



Processes carried out fully or partially in: María Elena, Pedro de Valdivia and Nueva Victoria.

The nitrate precipitates are then crystallized, dried, and formed into prills, which contain 

approximately 97 percent NaNO3. The prills are easily transportedaround the world. They can be 

broadcast, spread on the soil surface as a side dressing, or dissolved in water for spraying. When 

the Haber-Bosch process was discovered in the early 1900s, synthetic nitrogen suddenly became 

abundant. Sodium nitrate is one of the only forms of naturally occurring nitrate nitrogen on the 

market today and is approved for USDA organic operations.
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