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THE INFLUENCE OF NITROGEN FERTILIZERS ON BIOENERGETICS
PRODUCTIVITY OF SUGAR SORGHUM

In the article it was showed the investigation results of influence the doses of
nitrogen fertilizers application on the yield of vegetative mass, sugar content and
energetic productivity of sugar sorghum under growing on gray forest soil. It was
determined that growing hybrid «Favorit» under application nitrogen fertilizers in
pre-sowing cultivation at dose 90 kg/ha active substance was the highest energetic
effective — the total energy output was 254 GJ/ha.
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Introduction. Strategy of energy independence of Ukraine many scientists
see in ever wider development of bioenergy [1], [3]. Sugar sorghum becomes one
of the most energetic undemanding to growing conditions crops whose products
can be used for production of liquid and solid fuel.

At maturity in sugar sorghum stems it is accumulated of saccharose about
11%, reducing sugars — 3%, cellulose — 7%, starch — 5%, proteins — 3%, gum —
3%, pectin — 1%, ash elements — 1% [2].

High ability of this crop to adapt to the environment conditions opens a
possibility for further increasing of areal of sugar sorghum growing on low
productive soil of North Forrest-Steppe and Forrest Zones.

Purpose of investigation was to study the influence of nitrogen fertilizers
doses application on bioenergy productivity of sugar sorghum while growing in the
condition of North Central Forrest-Steppe Zone.
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Materials and investigation methods. Investigations were carried out in
microfield experiment (2011-2012 years) of Institute of Bioenergy Crops and
Sugar Beet on gray forest soil, loamy texture. Agrochemical characteristic of
topsoil (0-30 cm): organic matter content (for Turin) — 2,1-2,4%, hydrolytic acidity
(for Kappen) — 3,6-4,1 mg na 100 g of soil, mobile phosphoric and potassium (for
Chirikov) reciprocally — 11,3-14,1 and 12,8-14,7 mg/kg of soil.

Site accounting area — 2,0 m?, repetition — four-times.

Fertilizers used: ammonium nitrate, simple granular superphosphate,
potassium chloride. Phosphorus-potassium fertilizers were applied in autumn under
plowing on the depth 0-30 cm, nitrogen — in spring under pre-sowing cultivation
on 4-6 cm.

Investigation results ant their discussion. Investigation results show that
sugar sorghum is able to develop dynamically in the conditions of sufficient
moisture on the soils of middle level of fertility. Applying phosphorus-potassium
fertilizers (PgoKeo) for sugar sorghum growing provided the yield of its vegetative
mass — 34,4-39,7 t/ha, sugar content — 11,6-12,7%, plant height — 236-258 cm, dry
matter content — 21,9-23,9%. Hybrids «Medovyi» and «Favoryt» for the yield of
green mass were higher than sort «Sulosne 42» on 3,1-5,3 t/ha (table 1).

Applying nitrogen fertilizers from 60 to 120 kg/ha in active substance over
the ground of phosphorus-potassium fertilizers increased the yield of green mass in
comparing with applying phosphorus-potassium fertilizers: for hybrid «Medovyi»
—on 3,3-5,4, «Favorit» — 3,4-5,9, sort «Sylosne 42» — 1,4-3,7 t/ha. Sugar sorghum
hybrids reacted more intensely for applying nitrogen fertilizers and provided
increase in a yield of green mass in comparing with sort «Sylosne 42» on 0,9-
2,2 t/ha.

Nitrogen fertilizers had positive influence on crop development and dynamic
of dry matter accumulation. For wax ripeness period (harvesting) the plants height
In variants with nitrogen fertilizers application exceeded background variant on 10-

33 cm, dry matter content — on 0,3-1,3%. Thus hybrids «Medovyi» and «Favorit»



were higher on 29-37 cm and contained dry matter more on 1,2-1,9% in comparing
with sort "Sylosne 42",
Table 1
Sugar sorghum hybrids productivity as depending on doses nitrogen
fertilizers application, IBCSB, 2011-2012 years

Ne Height of | Dry matter Yield of S
. . : ugar
vari- Variant plants, | content, |vegetative mass,
content, %
ant cm % t/ha ’
Sylosne 42

1 | PeoKeo - background 236 21,9 34,4 11,6
variant ’ ’ ’

o | background + Neo in 234 22,9 35,8 11,8
pre-sowing cultivation ’ ’ '

3 | Packground+Neo -* | 5 g 22,9 37,1 12,1

g | Dackground +Nazo - | H5e 22,9 38,1 11,9

Medovyi

5 | PooKeo - background 252 23,1 37,5 12,7
variant ’ ’ ’

g | Packground + Ne in 271 24,1 40,8 13,0
pre-sowing cultivation ’ ’ '

7 | background+Neo -* | 55, 24,4 42,0 12,9

g |Dackground +Nio - | Hep 24.4 42,9 12,8

Favoryt

g | Peokeo -background | 55q 239 397 12,7
variant ’ ’ ’

10 | Packground + Ne in 268 24,2 431 13,1
pre-sowing cultivation ' ' ’

11 | Packground +Neo - | 5gq 24,5 45,1 12,9

1p | Dackground +Nuzo - | 5 24,8 456 13,0
LSDos 8,6 0,7 15 0,3

Optimal dose of nitrogen fertilizers for growing sugar sorghum on gray
forest soil was 90 kg/ha in active substance for applying in pre-sowing cultivation.

The increase in a yield of green mass in pointed variant to control without nitrogen



fertilizers was 2,7-5,4 t/ha. Hybrid «Favorit» responded the best way to the
nitrogen fertilizers application. Yield of green mass when applying Ng, was 45,1
t/ha that was higher in comparing with hybrid «Medovyi» on 3,1, sort «Sylosne
42» — 8,0 t/ha.

Use of a complete mineral fertilizer including applying nitrogen from 60 to
120 kg/ha in active substance provided sugar content in sugar sorghum about 11,8-
13,1%. Thus, sugar content in plants increased on 0,2-0,5% in comparing with
background variant (PgoKgo). This feature of physiology of sugar sorghum indicates
on a high efficiency of nitrogen fertilizers application in technology of this crop
growing.

Applying nitrogen fertilizers in dose Njy, caused only tendency to increase
of green mass yield in sugar sorghum on 0,5-1,0 t/ha to the dose Ny, and did not
significantly alter the sugar content. It indicates on inexpediency to increase dose
of nitrogen fertilizers in pre-sowing cultivation over 90 kg/ha in active substance
when growing sugar sorghum on gray forest soils.

Calculations of receiving biofuel and energy show that the most energy-
efficient on gray forest soils it was growing sugar sorghum hybrid «Favorit».
When applying in pre-sowing cultivation nitrogen fertilizers Ngg over background
PsoKeo for deep plowing provided output of bioethanol — 2,40 t/ha, solid fuel — 12,1
t/ha, total energy — 254 GJ/ha (table 2).

Growing hybrid «Medovyi» under mentioned system of fertilizers followed
by decrease of bioethanol output in comparing with hybrid «Favorit» — on 0,16
t/ha, solid fuel — 0,8 t/ha, total energy — 17 GJ/ha; to sort «Sylosne 42» —
reciprocally on 0,58 t/ha, 2,77 t/ha and 59 GJ/ha.

Use a dose of nitrogen fertilizers Ngo decreased total energy output for all
sugar sorghum hybrids in comparing with dose Ngo on 8-12 GJ/ha, applying dose

N1, Increased total energy output to mentioned nitrogen dose (Ngo) on 5-7 GJ/ha.



Table 2
The output of bioethanol and energy as depending on doses nitrogen
fertilizers application, IBCSB, 2011-2012 years

Ne Output, t/ha Energy output, Total
. . Gl/ha
vari- Variant solid solid energy,
ant juice | bioethanol bioethanol GJ/ha
fuel fuel
Sylosne 42
1 Pookeo - 17,2 1,60 |8,27 40 132 | 172
background variant
background + Ngg
2 in pre-sowing 18,0 1,68 9,03 42 145 187
cultivation
3 | background+Neo | 196 | 187 |933| 46 149 | 195
4 | background+Nio | 1g1 | 187 |g0| 47 154 | 201
Medovyi
5 PooKeo- | 188 | 201 |950| 50 152 | 202
background variant
background + Ngg
6 in pre-sowing 20,4 2,18 10,8 55 173 228
cultivation
7 | background*+Neo | 516 | 524 |113| 56 181 | 237
g | background+Nuo | 5y 5 | 530 |115| 58 184 | 242
Favoryt
9 Pakeo- | 199 | 203 |104| 51 166 | 217
background variant
background + Ngg
10 in pre-sowing 21,6 2,30 11,5 58 184 242
cultivation
g1 | Packground+Neo | 55 | 240 |121| 60 194 | 254
1p | Packground+Nuo | 059 | 243 |125| 61 200 | 261




Conclusions. Applying nitrogen fertilizers in pre-sowing cultivation of
sugar sorghum increased green mass yield on 1,4-5,9 t/ha, sugar content — 0,2-
0,5%, total energy output — 15-44 GJ/ha.

Sugar sorghum hybrids «Favorit» and «Medovyi» for applying nitrogen
fertilizers formed higher vegetative mass, had higher sugar content and differ
higher energy productivity in comparing with sort «Sylosne 42» — reciprocally on
5,0-7,5 t/ha, 0,9-1,3% and 41-60 GJ/ha.

The most energy-efficient on gray forest soils was growing hybrid
«Favorit». For applying in pre-sowing cultivation nitrogen fertilizers Ngy Over
background PgKgg in deep plowing provided output of bioethanol — 2,40 t/ha, solid
fuel — 12,1 tr/ha, total energy — 254 GJ/ha.
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Anomauisn
leanina B.B., Cunxo A.0O., Cinuyx I.A., Cmpineys O.IL,
3auepkosena H.C.,
Bnnue azomnux 000pue na dioenepzemuyny npooyKmueHicmb UyKpo6o2o
copzo
B cmammi eucsimneno pesynrvmamu O00CHONHCEHb WOO00 GNAUEY 003
BHECEeHHSl A30MHUX 000pUB HA YPOMCAUHICMb 3€leHOi Macu, eMmicm YYKpy ma

eHepeemuyry NpoOYKMUBHICMb YYKPOBO2O COP20 34 BUPOWYBAHHA HA CIpUX



nicosux tpymmax. Ycmanoeneno, wjo HauOinbul eHepeemuyHo epexmusHum 010
supowyeants 2iopudy «Dagopumy» 3a 6HeceHHs a30MHUX 000pU8 y nepeonocieHy
kynomusayito 90 xe/ea 0itouoi peuosuHu — CYMAPHUL BUXIO eHepeli 8poHcaio
cmanosus 254 I [{c/za.

Knwuosi cnosa: yyxkpose copeo, azomui 000pusa, OioeHepeemudHa

NPOOYKMUBHICMb

Annomayusn

Heanuna B.B., Cweinko A.O., Cunuyxk I.A.,, Cmpuney O.IL,
3auyepkosnaa H.C.

Bauanue azomnuix yooopenuii Ha OuoInepzemuueckyro npoOyKmueHoCmb
caxapHozo copzo

B cmamve oceewenvl pesynbmamul uccie0o08aHull 0 GIUAHUU 003 6HECEHUs.
A30MHBIX YOOOPEHUL HA YPOICAUHOCMb 3€/IeHOU MACCbl, COOePIHCAHUS caxapa U
SHepeemuyecKyio npoOyKmueHOCMy CAxapHo20 copeo Npu 8blPAUUSAHUU HA CEPbIX
JIECHbIX NOoYeax. Ycmauoeneno, umo Haubojee dHepeemuyecku PoexmueHbim
ovL10 svipawusanue cubpuda «Dasopumy 3a 6HeceHUsr A30MHBLIX YOOOpeHull 6
npeonocesuyro kynemusayuro 90 xe/ea oeticmsyroujeco sewjecmea — CyMMAapHbL
8b1X00 dHepauu ypooicas cocmasun 254 I [xc/ea.

Knroueswvie cnosa: caxapnoe copzo, azomuvie y0obpenus, OuoIHepeemuKa,

nomernyuaJl.



