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Introduction

According to The World Ocean Atlas 2013 the world faces the
increasing tendency of growing low-oxygen zones in the oceans
(Figure 1) [1]. They are caused by nitrogen-phosphate fertilizers
input to the rivers flows and further into the ocean. This results
in rapid algae bloom - the food for oxygen-consuming bacteria.
Low-oxygen zones are spreading throughout the world. The
marine life could not be supported in such dead zones.

Figure 1: Dead zones in the ocean (RJ Diaz/phys.org).

Figure 2: The mass of roots before the tillering resistant
(Kamashevsky)and non-resistant (60-08) barley cultivated in soil,
sand, and in sand after treatment with ammonium compounds
(outflow stimulant - OtS).
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Figure 1 Our research of root formation with different
drought-hardiness barely has revealed the importance of
primary roots development in early stage of ontogenesis, which
enables them to reach water going deep into the soil. It is true that
intensive crops with higher mineral status have smaller roots as
compared to their uncultivated predecessors. The significance
of mineral status for roots formation has been tested in special
experiments. Cultivation of plants under controlled conditions
in washed sand, as compared to soil, doubles the dry mass of
roots with both types of barley (Figure 2). This effect could be
increased with intensive crops subject to additional spraying of
leaves with a solution of (10-4М) ammonium compounds (OtS),
which suppress the activity of apoplastic invertase, and increase
sucrose export from leaves [2].
Other annual plants have showed similar response of the
roots growth to spraying with ammonium compounds. Outflow
of sugars to the roots, increased by OtS, has been accompanied
by the increased nitrogen fixation, compared with the amount of
fertilizers applied before sowing [3].

The accumulated long-term data on the regulation of
photosynthetic carbon metabolism when changing donoracceptor relations between photosynthesizing and consuming
organs and the level of nitrogen nutrition [4] make it possible
to explain the stimulation of root formation by characteristics
of composition of the final product of photosynthesis under
the said conditions. Since the decreasing nitrate concentration
makes photosynthesis more carbohydrate, the plant faces a
problem of utilizing the sugars formed during photosynthesis.
It has been proven [4] that a fully-grown leaf can use no more
than 5-7% of generated photosynthetic products. At the
same time, new growth of apical points and shoots (the main
consumers of photosynthetic products) is impossible in the
absence of nitrogen. Under these conditions, the sugars formed
during photosynthesis can be used only for the synthesis of
polysaccharides. Such a polysaccharide, being a final product of
photosynthesis, can be represented only by cellulose and only
in cells that have high percentage of cellulose in their total dry
mass (i.e. highly vacuolated). Such cells (growing by extension)
can only be in the roots [5].
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It turned out that to develop the effect of root growth
stimulation one should sow the seeds in a sowing furrow (with a
cross section of 5 x 5cm) filled with sand, with soil beneath [6].
This means that in order to increase the mass of water-conducting
roots, nitrate concentration near the seed should be reduced.
This will increase their drought resistance, and symbiosis of the
plant with nitrogen-consuming microorganisms will compensate
for considerable part of the nitrogenous fertilizer applied before
sowing.
Therefore it is suggested to change agricultural technology
of crops growing as follows: Firstly, reduce the amount of
the applied artificial fertilizers, secondly, separate the flows
of the seeds and fertilizers during sowing, and thirdly, apply
less fertilizers between the rows of the sowed seeds. All this
will allow to get the following benefits as compared to the old
agricultural technology:
a.
Saving of mineral fertilizers applied into the soil, since
more than half of them are washed out by rainwater and
aggravate environmental situation.

b.
Increasing of drought resistance in highly productive
varieties of cultivated plants sensitive to drought. Drought
resistance will increase with development of waterconducting roots.

d.
The implementation of this agricultural technology
is also an important way to reduce СО2 in the atmosphere.
Estimates suggest [7] that increase of airborne СО2
e.
Concentration over the last 100 years is equivalent to
decrease of soil organic matters.
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