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HOTO Marepuasa pa3IMYHbIMU XUMHYECKHMHU TIperapa-
TaMH. 3a MOCIIEAHUE AECSTWICTHS IS 3alIUThl CEMSH
IMIIEHNIEI OT TOJIOBHEBBIX 3a00JI€BaHMUI OBIIIO CO30aHO
JIOCTAaTOYHO OOJBIIOE KOTHUIECTBO (DYHTHIHIOB-TIPO-
TpaBureneit ceMsH. Ho He Bce OHM CIIOCOOHBI MTOJTHO-
CThIO MHTHOMpOBaTh pasutre rpuba Tilletia caries.
Jis Hy I IpOW3BOJCTBa HEOOXOIUMBI CpeIcTBa, 00-
Jajane MakCUManbHbIM 3¢ dexrom. [To atoii mpu-
YMHE BO3HMKAET HEOOXOIUMOCTh CKPUHHMHIA CyIlle-
CTBYIOIIMX MPOTPAaBUTEICH CEMSIH JUIsl BBISBICHUS
Hanbosnee neicTBeHHBIX. [lenb HammxX McciaeqoBaHui
COCTOsUIa B OIICHKE OuoJiornyeckod sddexkTuBHOCTH
COBPEMEHHBIX ()YHTUIMJOB B OTHOIICHHH BO30YyAH-
Tens TBEPOH TONOBHNU MIIEHHUIIBL.

OmnBITEl IPOBOJMIINCE B TIOJIEBBIX YCIOBHAX, Ha
HCKYCCTBEHHOM HH(EKIHOHHOM (oHe. B kauecTBe Ma-
TepHuaja UCCIeI0BaHIH HUCTIONB30BAJICS CEMEHHON Ma-
Tepuan o3uMmol mmeHunsl copra Ckumerp. CemeHa
MIICHUIBl 3apaKalll  TETUOCIIOpaMU  BO30OYAUTEIS
tBEpnoit ronoBuu (Tilletia caries Tul.) u3 pacuera 2
rpamma criop Ha 100 rpamm cemsH [4]. 3aTtem ux oGpa-
OaTpIBa M XMMHYECKUMHU TMpenapatamu: JluBuaeHn

Crap KC, 1 n/t; Cymu 8 KC, 2 n/t; Bunrur CK, 2 /T
u Buan TT BCK, 0,4 i/T. B koHTpOJIe CEMEHHOM MaTe-
puan 6501 6e3 00paboTku. Uepes CyTKH ceMeHa BBICE-
BaJIM Ha AeNsHKax. Imomans nensaku 0,3 M2, TIOBTOP-
HOCTb 4eThIpEXKpaTHas. [10 JOCTIKEHHUIO PaCTEHUSIMU
MIIICHUIIB! a3kl BOCKOBOH CIIENIOCTH HX YOUPAJH C JIe-
JISTHOK M ONPENESUIN KOJUYECTBO 3I0POBBIX M 0OJb-
HBIX KOJIOChEB. PacmpocTpaHeHHOCTh 3a00jeBaHHS U
OMOTOrN4ecKy10 3P PEKTUBHOCTD HCTIBITHIBAEMBIX ITpe-
[apaToB pPACCUUTHIBAJIM COTJIACHO OOIICHPUHSATHIM
(bopmynam.

Kak nokasanu nmpoBeJEHHBIE UCCIEAOBAHUS, HC-
IIBITHIBAEMBIE ITPOTPABUTEIIH CEMSH IPOSBIISIIA HEOH-
HAKOBBIN YPOBEHb 3(P(PEKTHBHOCTH B OTHOIICHUH BO3-
Oyautens TBEPAOI TONOBHH O3MMOM MIIEHHUNH (Tad-
muma). Ilomrocteio (ma 100 %) wHrHOMpOBANTH
pasButue 3adoneBanus Gpyrrunuasl Ausunenn Crap n
Cywmu 8. IIpenapatel Buan TT u Bunuur canxkanu ypo-
BEHb [TOPAKEHUSI PaCTeHUI BO30yAUTEIeM TBEPIOH ro-
noBHU Ha 59,7 u 80,6 %, coorBeTcTBeHHO. [lopaxenue
pacTeHuil B KOHTpoJe cocTaBmio 19,6 %.

Ta6nuia

3¢ dHekTUBHOCTH MPOTPABUTEIICH CEMSH MPOTUB BO30YIUTENs TBEPIOH TOJOBHU O3UMOM MIIICHUIIBI
(copt Ckumetp)

IIpenapar, HopMa pacxona [MopakeHue TBEPAOH TOIOBHEN, Y% bronoruueckas s dexruBHOCTD, %
nBuaena Crap KC, 1 a/T 0,0 100,0

Cymu 8 KC, 2 ni/T 0,0 100,0

Buamur CK, 2 i/t 3,8 80,6

BuanTT BCK, 0.4 n/T 7,9 59,7

[KouTpOsh 19,6 -

Hcxons U3 BbllIe U3JI0KEHHOTO, MOKHO CKa3aTh,
YTO UCTBITaHHE (QYHTHIHIOB-TIPOTPABUTEIICH CEMSH B
YCIIOBHUAX UCKYCCTBEHHOTO HH(PEKIIMOHHOTO (POHA TT03-
BOJIWJIO OIICHAUTH MX OHMOJIOTHYECKYIO A(P(PEKTUBHOCTD
B OTHOIIEHWH BO30yAMTENd TBEPAOI TONOBHH MIlle-
HUIBL. BrIsBIeHBI HanboIee neficTBeHHBIC IpenapaThl
Husuaenn Ctap u Cymu 8, ciocoOHbIE TTOTHOCTHIO HH-
ruOupoBaTh pa3BuThe 3a0oJieBaHUs. Pe3ynbTaTel Hc-
CIIeZIOBAaHUH MOTYT OBITh MCIOJH30BAHBI B MPOHM3BO/I-
CTBe, NP BBIOOPE ONTUMAIBHBIX CPEJACTB A 00e33a-
paXMBaHMSI CEMEHHOI0 MaTepHualia MIIEeHULbI.
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SPRING BARLEY PRODUCTIVITY IN DEPENDENCE ON MINERAL NUTRITION

Abstract

ZabarnaT.

D. in Agricultural Sciences,

Vinnitsya National Agrarian University
DOI: 10.24412/9215-0365-2021-63-3-4-9

Considering the sown areas and yields of spring barley out of many cereal crops in Ukraine as well as in the
area of world agriculture it takes one of the priority places. In general, the sown area of spring barley in the world
is about 75 million hectares. In Ukraine it is sown on an area of about 3-5 million hectares. Barley grain is in great
demand, it is widely used as a fodder and for food purposes, in addition it is used for the brewing industry as an

indispensable raw material.
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According to the results of the research it was established that barley is a very valuable agricultural crop. We
have determined that more effective conditions for preservation of spring barley plants in the crop will be under
the condition of introducing mineral fertilizers in the dose of NeoPeoKeo into the pre-sowing cultivation and when
growing after winter rape predecessor. Under these conditions, the density of plants at the time of harvesting
ripeness was 275 pcs / M2, and the survival rate was 68.8%. Nitrogen fertilizers N60 applied during pre-sowing
cultivation on the variants with phosphorous-potassium nutrition (PeoKeo) ensured the height of spring barley plants
at the heading stage, which was 38 cm after rape, 37 cm after maize and 35 cm after sunflower.

Keywords: barley, precursor, mineral fertilizers, height, density, individual productivity.

Statement of the problem: Barley is one of the
most common crops in world agriculture and has been
grown since prehistoric times. In the world structure of
sown areas barley takes the fourth place after wheat,
rice and corn, and in Ukraine by this index it is second
only to winter wheat. Such a wide spread of barley is
connected with its universal use. The total demand of
the state in barley grain greatly exceeds the level of
modern production. Unstable gross production of
spring barley grain in different years had a noticeable
influence of yield fluctuations [1].

Nowadays agriculture in Ukraine is considered to
be the main branch of economy, stably forms high net
profit. That is why the task of increasing the production
of agricultural products, including grain, is so acute.
Growth of grain production is provided mainly by the
output and introduction of new varieties and hybrids, as
well as by the improvement of existing production tech-
nologies. Domestic scientists - breeders created a wide
range of high-quality high-yield varieties of various
crops, including spring barley [2-4]. High-intensive, in-
tensive and semi-intensive varieties with high yield po-
tential and grain quality, adapted to the specific grow-
ing conditions, are recommended to the producers of
enterprises of various forms of ownership [5].

Summary of the basic material: Sowing barley
seeds in the field is the most responsible technological
process, which significantly affects the time of appear-
ance and completeness of the ladder, the subsequent
growth and development of plants. It is known that in
the Forest-steppe zone of the right bank in the spring
there are sharp fluctuations in temperature, due to
which a significant portion of the seeds 20-30%) does

not germinate even with remarkable rates of laboratory
germination (95-100%). Therefore, ensuring high field
germination is one of the most important tasks of agri-
cultural technique, because the level of future yields
largely depends on it.

KWS Dante's spring barley seeding rate in the ex-
perience that in 2019 and 2020 was 4 million germinat-
ing seeds per hectare. Of course, the soil conditions at
the time made adjustments to the field germination.

Research revealed that the indicators of thickness
of spring barley plants in the phase of full sprouting
were influenced by both the predecessors and the level
of mineral nutrition (Table 1.). When spring barley was
grown with winter rape on the control without fertiliz-
ers the plant density was 302 pcs/M2, or 75,5% of field
germination. The variant with mineral fertilizers at a
dose of NeoPsoKeo plant density was 315 pcs / M2 or
78.8% of field germination. Increasing the dose of ni-
trogen to 90 kg a.d. on phosphorus-potassium back-
ground was the reason that the density of plants of
spring barley in the period of complete germination was
327 pcs / m2, which was 81.8% of field germination.

Sowing of spring barley after the preceding corn
on grain contributed to the fact that the variant without
fertilizers plant density at the time of complete germi-
nation was 300 pcs / M2, which was 75% of field ger-
mination. Application of 60 kg a.d. of nitrogen, phos-
phorus and potassium provided a similarity of 313 pcs
/ m2 plants, or 78.3% of field germination. When
NooPsoKeso Was applied, the number of barley plants in
the period of full germination was 325 pcs/m2, i.e.,
field germination was 81,3%.

Table 1.

Effect of predecessor and mineral fertilizers on field germination and plant density of spring barley in the phase
of full sprouting (Average for 2019-2020).

Predecessor Level of mineral nutrition Plant density, pcs/M? Field germination, %

No fertilizer 302 75,5

\Winter rape NeoPsoKeo 315 78,8
NgoPeoKeo 327 81,8

No fertilizer 300 75,0

Corn (for the grain) NeoPsoKso 313 78,3
NgoPeoKeo 325 81,3

No fertilizer 298 74,5

Sunflower NeoPeoKeo 309 77,3
NgoPsoKeo 321 80,3

At spring barley growing on the variant with sun-
flower predecessor the lowest similarity indices were
noted, namely at the variant without fertilization - 298
pcs/M2, that was 74,5% of field germination. When
fertilizers were applied, the similarity indicators
slightly improved and were 309 pcs/M? and 77.3%, re-
spectively, when using NeoPsoKgo and 321 pcs/M? and
80.3% - when using NgoPsoKso.

Observing the dynamics of densities of spring bar-
ley plants during the growing season, it was noted that

this indicator decreased slightly during the growth and
development of plants as a result of fallout. This phe-
nomenon was caused by a number of biotic and abiotic
environmental factors.

The positive role of winter rape as a precursor for
spring barley plants was noted. On this variant there
was the greatest number of preserved plants (Table 2).
Thus, on the variant without fertilizers the number of
spring barley plants was 238 plants/M2, i.e., survival
rate was 59,5%. When Ngo was added to the preplanting
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cultivation on the background of PgKgo densities of
spring barley plants during the lean period was 260
pcs/M?, the survival rate was 65,0%. When the dose of

nitrogen was increased to 90 kg a.d. on phosphorus-po-
tassium background, the preservation of barley plants
in the crop at the period of slope ripeness was 68.8%,
while the density was at 275 pcs/m2 plants.

Table 2

Effect of fore crop and mineral fertilizers on plant density and survival of spring barley plants during har-
vesting ripeness
(Average for 2019-2020).

Predecessor Level of mineral nutrition Plant density, pcs/M? Field germination, %

No fertilizer 238 59,5

\Winter rape NeoPsoKso 260 65,0
NgoPsoKeo 275 68,8

No fertilizer 225 56,3

Corn (for the grain) NesoPsoKeo 254 63,5
NgoPsoKeo 266 66,5

No fertilizer 217 54,3

Sunflower NeoPeoKeo 248 62,0
NaoPsoKeo 257 64,3

When using corn on grain, as a predecessor, on the
option without fertilizer the density of plants at harvest-
ing ripeness was 225 pcs/m?, thus the survival rate was
56.3%. With the application of full mineral nutrition at
a dose of 60 kg. a.d., the density of barley plants at har-
vest time was 254 pcs. /m?, and survival respectively -
63,5%. The application of 90 kg a.d.p. of nitrogen fer-
tilizers in the preplanting cultivation on the background
of PeoKeo resulted in making the barley stalk density at
the harvesting period 266 pcs/m? of plants and, conse-
quently, the survival rate - 66,5%.

During the study it was found that sunflower was
worse for spring barley predecessor. Especially indica-
tive was the dry 2020. Because of the low moisture re-
serves in the soil after sunflower crops spring barley
crops during the growing season compared with other
predecessors. Thus, on the version without mineral fer-
tilizers densities of spring barley plants during the har-
vesting ripeness was 217 pcs/M?, which in terms of sur-
vival was 54.3%. Cultivation of spring barley on a
background of NeoPgoKeo contributed to the fact that the
survival rate of barley plants at harvest time was 248
pcs/M2, or 62% of the crop. Slightly better preservation

of plants with sunflower precursor was observed on the
variant with NooPsoKeo. At the same time, preservation
of spring barley plants for the period of slope ripening
was 257 pcs/M2, and survival rate was 64.3%.

Thus, the best conditions for preservation of
spring barley plants in the sowing in the phase of slope
ripeness are noted when mineral fertilizers in the dose
of NgoPsoKeo are applied. There is also a marked ad-
vantage of winter rape as a precursor for spring barley
compared with corn or sunflower.

During the growing season of spring barley, we
carried out phenological observations of the onset of
the main phases: sprouting, tillering, emerging into the
tube, earing, and full ripeness. Passage of these stages
depends on environmental conditions. It is known that
there are regularities and interrelation between devel-
opment phases, stages of organogenesis and formation
of productivity elements.

During the studies it was found that the period of
sowing - full sprouts did not practically differ depend-
ing on the predecessor and levels of mineral nutrition
and amounted to 10-11 days (Table 3).

Table 3

Duration of interphase periods of spring barley depending on Doses of mineral fertilizers and the influence
of the fore crop, days (Average for 2019-2020).

Vegetation periods
. RN
Predecessor Level of mineral Sowing -full sprouts | 3 g 2521285583 §
nutrition Ss|TEL g2 o8| 58
JZE|EEZ |829cE|2¢€
= 870 = s ;:’ .
No fertilizer 11 12 18 27 31 88
\Winter rape NsoPsoKeo 10 13 19 28 32 92
NgoPeoKso 10 14 19 28 | 33 | 94
No fertilizer 11 12 18 26 30 86
Corn (for the grain) NeoPsoKso 10 13 19 27 31 90
NgoPeoKso 10 14 19 27 | 32 | 92
No fertilizer 11 12 18 24 29 83
Sunflower NsoPsoKso 10 13 19 25 | 30 | 87
NgoPeoKso 10 14 19 25 | 31 | 89

The process of tillering to a large extent depends
on environmental factors and is regulated by elements
of the technology of cultivation. In our case, it was
noted that the greatest influence on the duration of the

interphase periods had equal mineral nutrition. So, the
period "seedlings - tillering" on the variant without fer-
tilizer lasted 12 days, at application of NeoPsoKeo - 13
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days, and at application of NgoPsoKeo - 14 days regard-
less of a preceding.

Duration of the interphase period "tillering - exit-
ing a tube" for the variant without mineral fertilizers,
after any predecessor was 18 days. Application of min-
eral fertilizers during pre-sowing cultivation prolonged
this period by 1 day, which was 19 days.

It is known that favorable conditions for plant life
somewhat lengthen the interphase periods. In our case,
the best conditions were formed after winter rape, as a
predecessor, then went corn on grain, and at the end of
sunflower.

It was noted that spring barley sown with winter
rape as a predecessor the duration of the period "head-
ing - earing" was 27 days in the version without fertili-
zation and 28 days with the addition of mineral fertili-
zation.

When using corn as a predecessor of spring barley
the duration of the period "earing - earing" on the non-
fertilized variant was 26 days. Application of full min-
eral fertilizer prolonged this period to 29 days.

On the variant without fertilizers the duration of
the period "emerging into the tube - earing" with sun-
flower predecessor was 24 days and with the fertilizers
- 25 days.

The study found that the duration of the period
"earing - full ripeness"” depended on both the fore crop
and the level of mineral nutrition.

Thus, this period was 31-33 days in the variant
with rape. The duration of the period "earing - full ripe-
ness" depending on the fertilizer was 30-32 days. The
shortest this period was with the sunflower fore crop
and amounted to 29-31 days.

Taking into consideration the above-mentioned
periods of the plant’s growth and development the du-
ration of the period "shoots - ripening"” for the spring
barley which was grown after the winter rape was 88
days - for the variant without fertilization, 92 days -
with the application of NeoPsoKeo, and 94 days - with
the application of NgoPsoKso.

At the variant with corn and without mineral ferti-
lizers spring barley had the period "full sprouting - rip-
ening" duration of 86 days, when NgoPsoKeo Was used -
90 days, when increasing the nitrogen dose to 90 kg a.d.
on phosphorus-potassium background - 92 days.

The use of sunflower as a preceding event for
spring barley resulted in the fact that the period "full

sprouting-ripening" was 83 days in the variant without
fertilizers. The application of 60 and 90 kg a.d. nitrogen
on the phosphorus-potassium background (PsoKaeo) pro-
longed this period to 87 and 89 days, respectively.

Thus, the role of the precursor and mineral ferti-
lizers in the duration of the growth and development
phases was noted. Optimization of conditions of spring
barley slightly prolonged the phase, in turn, positively
influenced the yield.

A characteristic indicator of growth processes that
affects the formation of spring barley yield is its height.
Stem growth in spring barley plants takes place mainly
in the lower part of the internode, where the young tis-
sue is located, protected by the base of the leaf sheath.
Stem elongation usually ends after the phase of com-
plete plant vicoloshuvannya. Stem height in spring bar-
ley is a genetic property of the variety, but is subject to
particularly wide variation under the influence of grow-
ing conditions. When there is a lack of moisture, the
spikelet does not fully emerge from the sheath of the
upper leaf. It is the length of the upper internode that is
an important indicator of the plant's moisture supply
during flowering and at the beginning of grain for-
mation.

It is known that during the growing season the
height of spring barley plants increases irregularly. For
example, plants have almost the same height during till-
ering and emergence phase. This can be explained by
the growth of plant mass to a greater extent, and in the
late phases of earing and flowering there is an intensive
growth of plants in height. The cessation of growth pro-
cesses occurs in the phase of lactiferous ripeness, as all
the plastic substances are directed to the filling of the
seeds.

Our research revealed that the height of spring bar-
ley plants from the phase of full sprouts to full maturity
constantly increased and depended on both the levels of
mineral nutrition and on the cover crop.

It was noted that in the phase of tillering the height
of barley plants varied insignificantly and amounted to
5-6 cm in the whole experiment (Table 4). A more sig-
nificant difference in the height of barley plants was
manifested in the phase of spring barley emergence into
the tube. Thus, when growing after winter rape, the
height of spring barley was 9-11 cm, after corn - 8-10
cm, and after sunflower also 8-10 cm.

Table 4.

Effect of fore crop and mineral fertilizers on the height of spring barley plants, cm,

(average for 2019-2020)
Predecessor Level of mineral nutrition _Gro_wth and development phases of_spring barley plar_lts
tillering ear emergence earing full maturity
No fertilizer 5 9 31 55
\Winter rape NeoPsoKso 5 10 38 62
NooPsoKso 6 11 47 66
No fertilizer 5 8 30 52
Corn (for the grain) NeoPsoKso 5 9 37 57
NgoPsoKso 6 10 45 64
No fertilizer 5 8 28 50
Sunflower NeoPeoKeo 5 9 35 55
NooPsoKso 6 10 43 63
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A more significant difference in the height of
spring barley plants was observed in the earing phase.
So, on the variant without fertilizers barley plants
height was 31 cm - after winter rape, 30 cm - after corn
and 28 cm after sunflower.

Application of Ng before sowing on the back-
ground of PgKeo provided the height of spring barley
plants in the heading stage at 38 cm after rape, 37 cm
after maize and 35 cm after sunflower.

Application of NgoPsoKeo contributed to intensive
growth of plants in height. The barley with rape was at
the phase of earing the height of 47 cm, with maize - 45
cm and with sunflower - 43 cm.

The last measurements of plant height indicators
we conducted in the phase of full ripeness. It was noted
that the height of barley on the variant with winter rape
as a precursor was 55 cm - in the variant without ferti-
lization, 62 cm - when NeoPsoKeo Was applied, and 66
cm - when NgoPsoKeo Was used.

When using corn as a fore crop for barley the
height of the latter's plants in the phase of full maturity
was 52 cm without fertilizer. The application of 60 kg

a.i. on phosphorus-potassium background increased the
height of spring barley plants to 57 cm, whereas the ap-
plication of 90 kg a.i. - to 64 cm.

Cultivation of spring barley after sunflower and on
the variant without fertilizers allowed to get the height
of plants in the phase of full ripeness at the level of 50
cm. The application of mineral fertilizers in the rate of
NeoPsoKeo allowed to increase the height parameters to
55 cm, whereas NgoPsoKeo - to 63 cm.

One of the important indicators characterizing the
rate of growth and development of plants at different
stages of ontogenesis is the average daily linear growth.
They clearly characterize the intensity of plant growth,
in particular spring barley. To calculate it, we took the
indices of height in one or another phase and divided
by the number of days of its passage. Thus, the indices
of linear growth of spring barley by phase and for the
whole vegetation period were determined.

In the tillering phase average daily linear growth
of spring barley was 0.38 - 0.43 cm a day depending on
the levels of mineral nutrition (Table 5).

Table 5

Effect of intensification factors on indicators of average daily linear growth of spring barley plants, cm /
day,(Average for 2019-2020).

Predecessor Level of mineral nutrition - Average daily growth in the p_hase (cm / day) -
tillering | ear emergence | earing | full maturity

No fertilizer 0,42 0,50 1,00 0,63

Winter rape NsoPsoKeo 0,38 0,53 1,19 0,67
NgoPsoKso 0,43 0,58 1,42 0,70

No fertilizer 0,42 0,44 1,00 0,60

Corn (for the grain) NsoPsoKseo 0,38 0,47 1,19 0,63
NgoPsoKso 0,43 0,53 1,41 0,70

No fertilizer 0,42 0,44 0,97 0,60

Sunflower NeoPsoKeo 0,38 0,47 1,17 0,63
NgoPsoKso 0,43 0,53 1,39 0,71

Somewhat higher values of average daily growth
were noted in the phase of the emergence of the tube.
Thus, with winter rape on the fore crop without fertiliz-
ers it was 0,50 m per day, with NgoPeoKeo - 0,53 cm /
day, and with NgoPsoKso - 0,58 cm / day.

Indicators of average daily linear growth of spring
barley in the phase of exiting a tube that for the fore
crop of sunflower, corn were the same and amounted to
0.44 cm / day - to the variant without fertilizers, 0.47
cm / day - when applying NeoPsoKeo and 0.53 cm / day
- with the use of NgoPsoKeo.

Barley plants showed intensive growth in height in
the earing phase, which is associated with the physio-
logical characteristics of the plant. Excluding the effect
of the fore crop, the average daily linear growth was
0,97-1,0 cm/ day, when using NeoPsoKeo - 1,17-1,19 cm
/ day. Whereas application of mineral fertilizers in the
rate of NgoPgoKeo increased linear growth of spring bar-
ley plants in the heading stage up to 1.39-1.42 cm / day.

If we pay attention to the average daily linear
growth of spring barley plants from the phase of com-
plete sprouting to the phase of full ripeness (average
daily growth during the growing season), we can see a
significant influence of the levels of mineral nutrition
on the process of growth in height. The lowest rate of
growth was on the version without fertilizers and

amounted to 0.60-0.63 cm / day, at application of
NesoPsoKeo - they were in the range of 0.63-0.67 cm /
day. The highest rates of average daily linear growth
were noted at the application of mineral nutrition in the
rate of NgoPsoKeo, and depending on the precursor, they
were 0.70-0.71 cm / day.

Thus, the positive role of mineral fertilizers, in-
cluding nitrogen fertilizers in the formation of high
growth from the phase of plants in the tube until the
phase of harvesting ripeness.

Conclusions: The best conditions for keeping the
spring barley plants in sowing in the phase of skinny
ripeness are observed under the condition of introduc-
ing mineral fertilizers in the dosage of NgoPsoKeo during
pre-sowing cultivation and when growing after the win-
ter rape. Under these conditions, the density of plants at
harvesting ripeness was 275 pcs/M2, and survival rate
was 68,8%.

Duration of the period "complete shoots - ripen-
ing" for the spring barley which was grown after the
winter rape was 88 days - for the variant without ferti-
lization, 92 days - with the application of NeoPsoKso,
and 94 days - with the application of NgoPgoKseo.

The application of Ngo before sowing on phospho-
rus-potassium background (PeoKso) provided the height
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of summer barley plants in the heading stage at 38 cm
after rape, 37 cm after maize and 35 cm after sunflower.

The lowest rate of spring barley average daily
growth during the whole vegetation period was in the
control without fertilization - 0,60-0,63 cm / day; after
application of NgoPgoKaeo it was in the range of 0.63-0,67
cm / day. Whereas the highest rates of average daily
linear growth were observed upon application of
NooPsoKeo in preplant cultivation, and depending on the
precursor they were 0,70-0,71 cm / day.
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