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Nitrogen isotopic signature – a valuable marker for organic 
production
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Abstract
Organic products has higher price than those grown in conventional system, and this is due higher production costs. Therefore,
consumers’ concerns whether organic products are grown by application of accepted inputs are fully justified. An important tool
to discriminate between products obtained by organic and conventional systems is nitrogen isotopic signature (15N/14N ratio
or δ15N signature) of crops.
This paper is based on analysis of the results reported in literature concerning the use of nitrogen isotopic signature as an
important marker used to distinguish if organic labeled food products are indeed obtained respecting imposed standards for
organic agriculture.
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The organic products bearing organic label must comply certain requirements related to fertilization practices and used
inputs. Since synthetic nitrogen fertilizers are not allowed in organic agriculture, measurement of the nitrogen isotopic
ratio is suitable to discriminate between conventional and organic crops and this is based on the supposition that
application of synthetic nitrogen fertilizers (d15N ~ 0‰) will lead in the case of crops to nitrogen isotopic signatures lower
than those organically fertilized.
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synthetic fertilizers - most of the synthetic
nitrogen fertilizers has d15N values in a
range between -6‰ and +6‰;
organic fertilizers - d15N values are within
a wide range according to their origin.

Application of synthetic nitrogen
fertilizers will lead to vegetables
with d15N values lower than those
obtained from organic systems.
This method suitable to discriminate
between organic and conventional
vegetal products, as long as those
are not nitrogen-fixing plants.

For fruits grown in organic
systems, it was observed that
treatments with animal compost
and manures produced higher d15N
values, in comparison with those
fertilized with vegetable compost.

Some studies (Nishida, 2018)
proposed for rice a threshold value of
+3‰ for d15N indicating that values
below this limit was most likely
obtained by conventional systems.
Other authors (Chung et al., 2017)
used for discrimination of organic rice
the values higher than +5‰.

Conclusions
The use of nitrogen isotopic signature (15N/14N ratio or d15N signature) is a valuable marker used to identify the organic
nature of an input, mainly of those used in organic agriculture, to distinguish between organic and conventional obtained
vegetal products and if organic products labeled as such are indeed organic and along with other chemical quality
parameters to authenticate the geographical origin of food products.
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