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Temper of accumulation of nitrogen and phosphorus and potassium by
winter wheat was researched under different fertilization. The Myronivska 61 sort
and Hationalna sort were grown. Plants of Nationalna soprt accumulated more
intensive nitrogen but less intensive phosphorus and potassium in comparative to
plants of Myronivska 61 sort. It caused grain yield of Myronivska 61 sort was
6.43 t per ha and grain yield of Hationalna sort was 7.40 t per ha.

Winter wheat, fertilizers, sort, accumulation of macroelements, grain yield

The yield formation of winter wheat depends from sort an denvironmental
conditions. The effective using of physiologic energetic radiation increases
productivity of winter wheat. The area of leave surface and time of itfunctioning
describe plant growth. These indexes depend from supply plants by nutrients [2].

Nitrogen influences on chlorophyll content in green leave and on
photosynthesis [6]. It deficiency causes chlorosisof leave. The effect of phosphate
efficiency on plant activity is not simple. C.C. De Groot [4] i T.H. Nielsen [7] say
it inhibited carbon assimilation. S.J. Grafts-Brandner [5] think sit did not influence
on photosynthesis. The time of fertilizer application influences on effect of
phosphate. It deficiency inearly growth stages of plants decreases leave number
and leave surface [1, 3]. In these conditions the growth processes are slowed down
and can been stopped photosynthesis [7]. Nitrogen deficiency and potassium
deficiency causes tarch filling of chloroplasts [4]. The processes of yield formation
are damaged. Therefore, fertilizers application influence on yield formation of

winter wheat. They can optimize or inhibit this process. And every sort has it
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response on fertilization. Then, diagnostic of plant nutrition has important role in
yield formation of winter wheat.

The goal of investigation is determination of response of Myronivcka 61
sort and of response of Nationala sort on fertilization.

The methods of investigation.The field trials were located in long-time
experiment of department of agrochemistry and quality of plant products in Right-
Bank of Forest-steppe of Ukraine in 2007-2008. The experiment was arranged in
tree replication. The area of seed plot (variant) was 100 m?. In field trials the next
fertilizers ware applied: ammonium nitrate (34 %) (I'OCT 2 — 85); OSP (19,5 %)
(F'OCT 5956 — 78); potassium chloride (60 %) (I'OCT 4568 — 95). The soil of
research plot was medow-chernozem calcareous. The content of humus was 4.09
%. The content of available phosphate was 27.0 mg per ha. The content of
exchangeable potassium was 89.0 mg per ha.

Winter wheat was seed edinoptimal time. The grain yield was harvested in
stage of biological ripeness. Every variant was harvested individually. The plant
samples were burned with acid. After, nitrogen was determined in them according
to method with nesller reagent. Phosphate in plant samples was determined
according to Denije method and potassium was determined with the help of
photometer. The results of field trials were considered with MacrosoftofficeExcel,
Agrostat.

The results of investigation.The macroelement content was decreased in
winter wheat plants in vegetation. It was caused by ‘the effect dilute”. In these
conditions 100 plants accumulated more nitrogen and phosphate and potassium
from the stem elongation stage to preheading stage.

Plants of Nationalna sort accumulated more intensive nitrogen then plants of
Myronivska 61 sort because this sort needs more this element for building of plant
body. But, they accumulated less phosphate and potassium (table 1. 2).

These sorts of winter wheat give positive response to manure aftereffect in
rotation with saturation in 12 t per ha. Nitrogen content was increased to 1.05-1.98

% in plants of Myronivska 61 sortand to 1.19-2.11 % in plants of Nationalna.



1. The fertilizer effect on macroelements content in plants of winter wheat, % per dry matter, 2006-2008.

Stages of plant growth
Variants of investigation Spring tiller dencity Stem elongation Preheading Grain ripeness
N [ POs | KO | N | P.Os [ KO | N | P.Os | KO N | POs | KO
Myronivska 61
Without fertilizers — control 1.91 0.88 2.67 1.62 0.69 2.36 1.27 0.64 1.98 0.98 0.39 1.74
Manure (aftereffect in rotation with saturation in 12t 198 | 092 | 297 | 169 | 074 | 243 | 136 | 071 | 211 | 1.05 | 045 | 1.85
per ha) — background
Background + NgzoPgoKgo+ Nzg 3.22 1.26 3.33 2.89 1.03 2.92 2.39 0.98 2.89 2.07 0.75 251
Background + NgsP120K120+ Nag 3.76 1.33 3.39 3.43 1.15 3.01 291 1.11 3.15 2.58 0.86 2.87
N3gPgoKgot Nag 2.99 1.14 3.27 2.67 0.91 2.81 2.39 0.86 2.95 1.97 0.62 2.64
LSDs, % 0.25 | 0.08 0.29 | 0.26 | 0.06 0.24 | 023 | 0.10 0.23 0.27 | 0.12 | 0.22
Nationalna

Without fertilizers — control 2.01 | 0.59 2.39 1.81 | 0.40 2.18 1.49 |0.38 1.65 1.15 0.28 |1.48
Manure (aftereffect in rotation with saturation in 12 t 211 | 0.61 2.65 1.93 | 0.49 2.31 1.58 | 0.43 1.79 1.19 0.31 |[155
per ha) — background
Background + N3zoPgoKgo+ Nag 3.41 |0.99 3.01 3.05 | 0.75 2.67 2.61 | 0.67 2.61 232 | 065 |225
Background + NysP120Ki20+ Nao 3.76 | 1.07 3.31 3.69 | 0.87 2.81 311 | 084 2.90 278 |0.78 | 261
N3oPgoKgo+ Nag 3.22 | 0.89 2.86 291 | 0.62 2.59 2.58 | 0.58 2.67 215 | 059 |234
LSDgs, % 0.27 | 0.08 0.33 0.28 |0.11 0.16 0.28 | 0.05 0.18 0.33 0.12 | 0.19




Phosphate and potassium were accumulated in the same way. Fertilizers
application in rate N3oPgKg+N3y on the background optimized accumulative
processes in plant bodies. The nitrogen content was increased to 2.07-3.22 % into
plants of Myronivska 61 sort and to 2.32-3.41 % into plants of Nationalna. The
phosphate content was increased to 0.75 — 1.26 % into plants of Myronivska 61
sort and to 0.65 — 0.99 % into plants of Nationalna. The potassium content was
increased to 2.51 — 3.33 % into plants of Myronivska 61 sort and to 2.25 — 3.01 %
into plants of Nationalna sort (table 2). The fertilizers application in rate
N4sP120K120+N3g increased macroelements content in plants of both sorts in
addition. These compounds have they maximal sense in this variant.

These tendencies of macroelements accumulation in plants of winter wheat
caused same tendencies of yield formation (table 3). On background grain yield of
Myronivska 61 sort was increased on 1.14 t per ha in comparative to control and
grain yield of Nationalna sort was increased on 1.38 t per ha. Optimization of
mineral nutrition of winter wheat in the variant with fertilizers application in rate
NaoPsoKsotNagrain yield of these sorts were increased on 1.67 t per ha and 2.51 t per
ha. When this fertilizer rate was applied on background the grain additional yield
was got 3.08 t per ha and 3.58 t per ha. Fertilizer application in rate
N4sP120K120tN3g increased grain yield in addition on 0.75 t per ha and 0.78 t per ha.

Conclutions.Winter wheat of Myronivska 61 sort and of Nationalna sort got
positive response on fertilizers application in rate N4sP120K120+N3o on background
of manure aftereffect with 12 t per ha saturation in rotation. In these conditions
plants accumulated maximal macroelements content during vegetation. The
nitrogen content was 2.58-3.76 % per dry matter in plants of Myronivska 61 sort
and 2.78-3.76 % in plants of Nationalna sort. The phosphate content was 0.86-1.33
% per dry matter in plants of Myronivska 61 sort and 0.78-1.07 % in plants of
Nationalna sort. The potassium content was 2.87-3.39 % per dry matter in plants of
Myronivska 61 sort and 2.61-3.31 % in plants of Nationalna sort. In these
conditions grain yield of Myronivska 61 sort was 6.43 t per ha and grainyield of

Nationalna sort was 7.40 t per ha. Point out, plants of nationalna sort accumulated



2. The fertilizer effect on macroelements content in plants of winter wheat, gper 100 dry matter, 2006-2008.

Stages of plant growth

Variants of investigation Spring tiller dencity Stem elongation Preheading Grain ripeness
N [ POs | KO N [ POs | KO N | POs | KO N | POs | KO
Myronivska 61
Without fertilizers — control 0.78 | 0.36 1.09 | 340 | 1.45 496 | 582 | 293 9.07 740 | 294 | 13.1
Manure (aftereffect in rotation with saturation in 12t 1y o9 | o1 | 163 | 436 | 101 | 627 | 7.85 | 410 | 122 | 957 | 410 | 169
per ha) — background
Background + N3zoPgKgo+ Nao 2.38 | 0.93 246 | 9.88 | 3.52 999 | 183 | 7.49 22.1 23.2 | 842 | 28.2
Background + NysP120K120+ N3g 399 | 141 359 | 139 | 4.65 122 | 25.3 | 9.65 27.4 332 | 111 | 36.9
N3oPgoKgot+ Na3g 1.94 | 0.74 213 | 7.32 | 2.49 7.70 | 147 | 5.29 18.1 19.3 | 6.08 | 25.9
Nationalna
Without fertilizers — control 1.03 0.30 1.22 4.07 0.90 4,91 7.14 1.82 7.90 9.26 2.25 11.9
Manure (aftereffect in rotation with saturation in 12 t 137 | 040 | 172 | 527 | 134 | 631 | 945 | 257 | 107 | 114 | 298 | 149
per ha) — background
Background + N3zoPgKgo+ Nag 2.86 | 0.83 253 | 109 | 2.68 953 | 205 | 5.26 20.5 272 | 762 | 26.4
Background + NysP120Ki20+ Nao 436 | 124 3.84 | 155 | 3.65 11.8 | 27.7 | 7.48 25.8 37.2 | 104 | 349
N3oPgoKgot+ Nag 242 | 0.67 215 | 841 | 1.79 749 | 16.4 | 3.69 17.0 22.1 | 6.08 | 241
3. The fertilizer effect on grain yield of winter wheat, 2006 — 2008.
Additional yield, t/ha Payback Yield. tha Additional yield, t/ha Payback
. i I Yield, t’/ha 1 kgNPKby ’ 1 kgNPKby
Variants of investigation to control to background . To control | to control to background .
grain, kg grain, kg
Myronivska 61 Nationalna
Without fertilizers — control 3.35 - - - 3.82 - - -
Manure (aftereffect in rotation
with saturation in 12 t per ha) — 4.48 1.14 - - 5.20 1.38 - -
background
Background + NzoPgoKgo+ Nag 5.68 2.34 1.20 5.45 6.62 2.8 1.42 6.45
Background + NysP1,0Ki20+ Nag 6.43 3.08 1.95 6.17 7.40 3.58 2.2 6.98
N3oPgoKgo + N3o 5.02 1.67 - 7.59 6.33 2.51 - 11.4
LSDgs, t/ha 0.23 0.27




nitrogen more intensively and phosphate and potassium less intensively then plants
of Myronivska 61 sort.

Locniooceno xapakmep Haxkonuuenus azomy, gocgopy u Kanito pociuHamu
nueHuyi 03UMOi 3a pi3HUX eapianmis y0oopenHs. Bupowysanu niacmuunuti copm
Muponiecoxa 61 ma inmencuenui — Hayionanvna. Becmanosneno, wjo pocaunu
O0py2020 copmy IHMEHCUBHIue aKyMyIi08alu a30m NOPIGHAHO I3 Nepuium, dje
noginvHiwe — ¢gpocgop i xaniu. Lle 3ymosuno opmysanus ixHvoi yposcainocmi
8ionogiono 6,43 i 7,40 m/za.

ITwenuysa o3uma, 0oopusa, copm, aKymyaayia MaKpoeiemeHmie, ypoxcai



