
More for less: Biotech approach increases rice yields with fewer nitrogen inputs

n a hypothetical culinary tour around the globe, sampling the classic dishes of the world, one
would be hard pressed to avoid a single quintessential ingredient: rice. 

From jollof to arroz con camarones, jambalaya to biryani, rice is a hallmark of most cuisines. In
fact, rice is the most widely produced crop for direct consumption. Countless varieties with unique
qualities are grown across a huge range of landscapes.

Crop improvements made in rice are amplified by the vast global acreage its production occupies. It is
therefore no wonder that researchers often investigate yield advances specifically in this crop.

The impositions of a rapidly expanding population and climate change on an already fragile food system
are daunting. It is therefore of utmost importance that rice production is safeguarded.
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Modern rice varieties developed by breeding rely heavily on nitrogen inputs to produce high yields.
Synthetic nitrogen production is energetically costly, comprising nearly 40 percent of the total energy cost
of rice production.

What’s more, rice yield improvement facilitated by conventional breeding methods have plateaued.
However, alternate biotechnological interventions can provide a promising mechanism to overcome yield
stagnation. In the face of climate change resulting from anthropogenic greenhouse gases and a rapidly
growing population it is imperative to reduce the carbon footprint of agricultural systems while increasing
yield.

This gargantuan task has recently been attempted by Zhang et al, as published in Nature. By over-
expressing a single native rice gene, researchers were able to simultaneously increase yield and nitrogen
use efficiency in field trials by 33 percent and 46 percent, respectively.
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Increasing the expression of the rice gene OSA1, a membrane-localized proton pump involved in multiple
physiological processes such as root nitrogen uptake and stomatal conductance, proved remarkably
effective. Plants with greater OSA1 expression were better able to accumulate nitrogen in the form of
ammonia from the paddy and carbon from the atmosphere via stomata. Collectively, this biotechnological
approach yielded rice crops with higher yields and more efficient use of nitrogen across a range of varied
test plot environments.

These exciting outcomes were achieved by increasing the expression of a single native rice gene.
Consumer fears regarding the use of genes from foreign organisms would hopefully be assuaged by this
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approach, in which no new genes need be introduced. Rather, the level of a native rice gene is simply
modulated.

The work produced by Zhang et al. is an exciting opportunity to significantly enhance rice yields while
lowering requisite nitrogen inputs. Mounting impacts of climate change alongside growing populations
create a pressing need for innovations that can simultaneously address the opposing demands of yield
and agricultural input efficiency. Zhang et al. have miraculously achieved one such breakthrough in their
exciting new work.

Adapting this technology to be entirely free of foreign genes and into varieties that are widely produced is
necessary before growers can begin to benefit from this innovation.
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