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The results of studies on the effect of fertilizers on long-term productivity of
sorghum under irrigation southern steppes of Ukraine. Were analyzed dependence of
dry matter yield of doses of nitrogen fertilizer, both in terms of natural moisture and
under irrigation.
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Introduction. In a world of rapidly increasing interest in the widespread use of
renewable energy. This is especially true for countries with limited resources of fossil
fuels and by a high level of dependence on imports and importers [1, 2]. Ukraine is
also included in the list of energy-dependent countries, so any reduction in
consumption of traditional fossil fuels becomes for us the question is not purely
economic, but also political ones. European and international experience proves the
viability and economic feasibility of large-scale introduction of bioenergy
technologies, including programs to create plantations of energy crops. Therefore, in
the future fuel of petroleum origin will be increasingly replaced by fuel derived from
alternative energy sources - energy [3, 4].

Purpose. To reduce the cost of traditional energy sources and biofuels
phytomass of practical interest such plants as perennial sorghum, svitchhras,

miscanthus and a number of other bioenergy crops [5, 6].
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The Institute of irrigated agriculture in the period 2011-2013 NAAS conducted
research whose purpose was to study and developing the technology for growing
sorghum many years in southern Steppe of Ukraine to produce raw materials for solid
biofuels.

Methods. Research and monitoring conducted field experiments in two-factor:
Factor A - moisture conditions (no irrigation, irrigation in the phase out of the tube
and bloom with soil moisture 70-75% HB in the soil layer 0-70 cm), factor B -
mineral nutrition (without fertilizers, Nso, Neo, Noo). With the fertilizer ammonium
nitrate was used. Vegetation irrigation sprinkler unit performed DDA - 100m. On
average over the years research has been conducted four watering, irrigation norm
while 2000 was m3/ha. Experiment founded by split plots, repetition - four times ,
sown area - 76 m? , accounting - 52 m2,

Studies. Soil research areas dark brown, of humus content in the plow layer of
2.2%. The average content in the soil layer 0 50 mm nitrate nitrogen - 1,2, mobile
phosphorus - 3.0 and exchangeable potassium - 33.1 mg/100 g soil. The lowest soil
moisture is 0.7 m - 22.0 %, wilting humidity - 9.7 %, density assembly - 1.40 g/cm?.

One of the goals of our research was to study the characteristics of long-term
growth and development of sorghum, including the duration of the interphase periods
of the growing season and generally depending on irrigation and mineral nutrition.

The results of field studies have shown that the length of the growing season
sorghum during prolonged vegetative irrigation and improvement of mineral
nutrition. Recovery of vegetation on all variants of the experiment took place at the
same time - 3 decade of April. In crops with fertilizer interfacial periods elongate.
Overall length of the growing season in these versions lasted 109 days in natural
moisture and 119 under irrigation, which is 3-5 days longer than background.

In a first irrigation a phase out of the tube and fertilization, growth rates slowed
sorghum plants. Thus, early flowering stage on crops under irrigation (without
fertilizers) observed on 69 th day after germination, which is 3 days later variant

without irrigation . If fertilization norm Noo, this difference was 4 days. Overall



length of the growing season under irrigation increased for 6 days without fertilizer,
and for 9 days in making Nao.

The reason for the increase in the growing season irrigation and fertilization is
slowing down the aging process. Thus, the development of plants in vivo hydration
significantly different from growing them on irrigated lands. In the absence of
irrigation slowed cell growth and division, reduced the size of the stems and leaves,
which accelerates the completion of all phases of growth and development, and
reduces the growing season as a whole.

At slow aging lengthens during the growth of stems and leaves and passing
phases of plant development, as the growing season increases. This may occur during
irrigation and intensive nitrogen nutrition.

In the formation of economically valuable crop aboveground biomass is
essential. The absolute value of growth is an external manifestation of internal
processes that occur in plants. Therefore, the growth rate of aboveground mass can
judge the impact of a factor on the plant.

Formation crop aboveground mass multi sorghum determined by the intensity
of physiological processes and conditions of the life of the plant. Organic substances
that are formed in the leaves during photosynthesis, determine the formation of
vegetative and reproductive organs. Thus, during the growing season plants to create
favorable conditions to generate maximum biomass.

In our experiments, the mass of dry matter in the phase out of the tube in
natural moisture averaged 460 g/m?, for irrigation - 590 g/m? depending on the
variant of the fertilizers.

More clearly the impact of the factors studied, there was a phase of flowering
plant sorghum. Collection of dry matter in natural moisture increased depending on
the number and quality of fertilizers on 4,2-12,0 % with the highest yield - 1700 g/m?
in making Noo. In crops with holding watering vegetation dry matter yield increased
by 15.4% when making nitrogen fertilizer versus no fertilizer option. Most of the
mass of dry matter accumulation of sorghum - 2450 g/m? seen in the phase of milk

ripeness when making irrigation and Ngo.



To achieve high- yield crops to manage the production process. Regulating
factors and environmental conditions, it is possible to achieve the optimal parameters
for all major photosynthetic parameters: size puff apparatus, photosynthetic capacity
and net photosynthetic productivity . In the formation of a high yield leading role to
create crops with optimum leaf area, can long be in an active state. Also, it is
Important that the end of the growing season conditions exist transformation more
plastic substances [7, 8].

Photosynthesis - the main process of accumulation of biomass crops and is of
great importance in the life of plants. Observed that 90-95% of all crops substances
formed in the leaves during photosynthesis [8]. From the square foliage depends on
the amount of energy absorbed sowing, the total transpiration. Photosynthesis is
closely linked with the processes of absorption of batteries and water exchange,
carried out through the roots and aboveground plant mass. All these processes are
largely independent of each other and high performance is only possible under
optimal conditions combined moisture and mineral nutrition.

As the piece plays a more important role in the formation of organic matter, it
Is necessary to know the size of the leaf surface. Irrigation and fertilizer, especially
nitrogen, contribute to the increase of the leaves in the structure of green mass.
Application rate of nitrogen N90 ensured increase of leaves compared with the
control by 16.4 % in terms of natural moisture, and at 26.7% during vegetative
watering.

Field observations show that the improvement of mineral nutrition
significantly affects the growth puff device. The maximum area of puff device multi
sorghum plants were in bloom when conditions when making N90 it was 14.6
thousand m?, and at the same irrigation and fertilizer - 27,8 thousand m?/ha, which is
almost twice than on crops without fertilizer.

After flowering is intense during the dying leaves milky ripeness their area was
42.3% in natural moisture and irrigation for 38.4% of the maximum during the

flowering period. Thus, improved irrigation and mineral regimen stimulates



elongation activity puff device, which in turn contributes to a long process of
assimilation surface.

The determining factor in the development of agricultural crops in the southern
Steppe of Ukraine are natural conditions that are characterized by favorable climatic
potential, fertile soils and unfavorable water regime of the territory. On average
weather conditions for years Hydrothermal coefficient in this zone is 0.5-0.7, the
amount of water required for the formation of high yields of crops is not provided
rainfall during the growing season. This leads to significant cyclical yields in some
years and it is impossible to conduct sustainable agriculture without regulation
moisture conditions, achieved only with irrigation.

V. Pisarenko [9] based on thirty years of experience widespread use of
irrigated land in Ukraine and fundamental research, pointed out that in the steppe
regions among the known methods of intensification of agriculture alternative
irrigation there. Only from irrigation increase yield of major crops reaches 113,3-
220,0%.

In our studies, long- moisture sorghum crops was carried out by means of
irrigation in vegetative phase out the tube and bloom in 70-75% HB in soil layer of
0.7 Experiments have shown that deeper level of groundwater water Sorghum is due
to precipitation and soil moisture reserves. Thus, the total crops without irrigation
water use of sorghum from 0-100 cm soil layer was 3040 m®/ha .

In total irrigation water use of sorghum increased on average by 61.5% and
amounted to 4910 m?ha. Thus, the rate of irrigation in total water consumption was
40.7 %. Use with soil moisture reserves are reduced by 130 m3/ha compared with
crops without irrigation. It should be noted that the irrigation of growing season
rainfall is 36.5% of the total water consumption of sorghum.

One of the main indicators used to grow crops is their yield, the value of which
is largely dependent on many environmental factors that develop during the growing

Season Crops.



On average during the years of research productivity of many sorghum dry
matter ranged from 8.3 to 23.4 t/ha depending on the moisture and mineral nutrients
(Table 1).

Dry matter yield on crops where irrigation was carried out during the growing
season, was - 17.9 t/ha, irrespective of mineral nutrition standards. Effect of irrigation
provided to obtain additional 8.5 t/ha of dry matter, which is 90.4% of the harvest in
natural moisture.

Table 1

Yield of dry matter depending on the moisture and mineral nutrients, t/ha

Yield t/ha Recoupment of
;?)rirsr'lzr%f Mineral 1 kg fertilizers
' | nutrition, (B) | ayerage | P TCON |\ actorg | increase of
(A) 9 A yield, kg
Without 8,3 10,5 '
Without fertilizer
im' ati‘:m Nao 9,1 9,4 12,5 26,7
J Neo 9,8 14,7 25,0
Noo 10,3 16,9 22,2
Wlt_h_out 12.7 -
fertilizer
Irrigation | Nao 15,8 17,9 103,3
Neo 19,5 113,5
Noo 23,4 118,9
A. Assessment of materiality main effects
A= 0,8
LSDos B= 07
B. Assessment of materiality partial differences
A= 1,0
LSD o5 B = 09

Adding fertilizer norm obtain N90 secured 16.9 t/ha of dry matter. In the
natural moisture crops in making this provision formed 10.3 t/ha biomass by 24.1%
longer fertilized variant. Conduct vegetation irrigation and fertilizer use normal
ensure receipt Ngo 23.4 tons of dry biomass per hectare.

In today's economy one of the most important areas of effective crop is saving

fertilizer use. To confirm we had calculated the payback of 1 kg of active ingredient




fertilizer increase of yield. Thus, the largest return 1kg DR fertilizers - 118.9 kg was
recorded under irrigation in making Nago.

Conclusions. Conduct vegetation watering and fertilizing norm N90
stimulated lengthening the life of many plant sorghum and promoted the formation of
a maximum in the experiment - 27,8 thousand m? puff model is that 2.0 times more
than in controls.

Perennial sorghum formed the highest dry matter yield under conditions of
fertilization rate of Ngo, which was in natural moisture 10.3 t/ha , and in terms of
vegetation irrigation - 23.4 t/ha, recoupment of 1 kg of active ingredient of fertilizers

gain thus was crop - 118.9 Ibs.
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Anomauisn

Baawyxk A.M., Boumawenko /I.11., /lenuenxo H.B.

Ilpodykmuenicme copzo 0azamopiuno20 6 yMoeax 3pOUuileHHA NiGOEHHOZ20
Cmeny Ykpainu

Haseoeni pezynomamu 0ocniodxcenv 3 6UBYeHHs 6NIUBY MIHEPANbHUX 000pUE
Ha NPOOYKMUBHICMb cop20 6a2amopiuHo20 8 ymoeax 3pouienHs nigdennozo Cmeny
Vipainu. Ilpoananizosana 3anedcHicmv 8poANCAHOCMI CYXO0i peyosuHu 6i0 003
A30MHUX 000PUB, SIK 8 YMOBAX NPUPOOHO20 3600MHCEHHS MAK | NPU 3POULEHHI.

Knwuosi cnoea: copeo 6Oazamopiune, 3pouleHHs, MiHepalvHi 000pusa,

VPOIUCAUHICMb, CYXA PedOBUHA, NIOWA IUCHISL.

Annomayusn
Baawyk A.H., Boumawenxo /[.I1., /[emuenxo H.B.
Ilpooykmusnocms copeo MHO20/1€MHE20 6 YCA0BUAX OPOUIEHUA HHCHOU
Cmenu Ykpaunul.
Ilpuseoenvt pezyrbmamol UCCIEO08AHUL NO UYHEHUIO GIUAHUSL MUHEPAIbHBIX

YO00OpeHull Ha NPOOYKMUBHOCHb COP2O MHO20NEMHE20 8 YCILOBUAX OPOULEHUS IOHCHOLL



Cmenu Ykpaunwl. [lpoananusuposana 3a8UCUMOCIb  YPOACAUHOCMU — CYXO20

eewyecmea  om 003 A30MHbIX ydo6penuﬁ, Kak 6 YClo8UAX eCmeCmeeHHOcOo

Y6IAJICHEeHUs, MAK U nPpU OPOULEHUU.

Kniouegvie cnosa: copeo mHoeonemuee, opouieHue, MuHepaibHvle YO00OpeHus,

yp03fCCllZHOCmb, Ccyxoe eeuiecmaeo, I’lJlOZ/L;Clab JAUCNnives.
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