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CROP PRODUCTIVITY OF SPRING BARLEY VARIETY MONOMAKH UNDER
THE INFLUENCE OF DIFFERENT SEEDING RATES AND FOLIAR ADDITIONAL
FERTILIZING

Rozhkov A. O., Chernobay S. V.
Kharkiv National Agrarian University named after V. V. Dokuchayev

The results of the researches conducted during 2012-2014 on the experimental field of
KhNAU named after V. V. Dokuchayev concerning the influence of application of different vari-
ants of seeding rates and crops foliar additional fertilizing with complex fertilizers and biological
preparations on the variability of spring barley crop productivity variety Monomakh, selection of
KhNAU named after V. V. Dokuchayev are given in the article.

The optimum seeding rate for the studied spring barley variety — 5.0 million/ha which
provides the highest crop grain productivity formation was determined. The high efficiency of
complex crops additional fertilizing was defined. In particular, the use of Crystalon special with
biopreparation agro EM contributed to higher grain productivity compared with the control by
0.12 t / ha (5.2 %). During the conducted analysis the degree of connection between crops grain
productivity and yield structure main elements was determined.

seeding rate, foliar fertilizers, biological preparations, spring barley, crop productivity,
complex fertilizers, yield structural indices

Introduction. The formation of highly productive grain crops requires more than in other
crops regulation of numerous factors that determine crop high biological and economic potential.
This is due to the fact that during the growing season there is a growth and differentiation of veg-
etative and generative organs as well as the processes that determine not only the amount of pro-
duced substance, but also its distribution in the plant, in particular its accumulation in the organ
that has the greatest economic value — grain. Therefore, crops productivity formation should be
considered simultaneously with the factors that affect the index of overall biological productivity
and its main part — crops grain productivity.

Previous publications analysis. Most scientists connect solution of the problem of highly
productive crops formation primarily with the creation on the field spring barley stems of optimal
density [1, 2]. The number of plants per crop area units is the basic foundation of crops for-
mation. Plants are the biological means of production, coenotic interaction between plants largely
depends upon their number which affects the implementation of all elements of the crops produc-
tivity structure. It is also necessary to pay attention to the technology perfection, one of the most
important requirements of which are the capacity of approaching the number of plants per crop
area units to the number of seeds sown. This allows strengthening of management efficiency of
seeds sowing norms of agrophytocenoses set parameters. The more the number of plants is close
to the set seeds sowing norms, the better the implementation of barley growing technology [3-5].
The scientific literature indicates: a necessary condition of highly productive crops is optimum
number of plants per crop area units, evenly placed and equally developed [6].

Science and practice proved that one of the effective means to improve the implementa-
tion of barley biological potential and grain technological qualities is foliar nitrogen fertilization
in the later phases of cereals development which eliminates nitrogen deficiency in the plant itself,
not in the soil [7-9].

Microelements, especially boron, molybdenum, copper, zinc, iron, and manganese play an
important role in improving the efficiency of plants mineral nutrition. Any plant cannot develop
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normally at the absence of these elements because they are a part of the most important ferments,
vitamins, hormones and other physiologically active substances. Microelements are involved in
the processes of synthesis of proteins, carbohydrates, fats and vitamins. Under their influence
there is an increase of pigments content in leaves, assimilative activity of the whole plant
strengthens, the efficiency of photosynthesis increases; plant resistance against unfavourable
conditions, disease affection and even pest damage grows. Plants tolerate micronutrient malnutri-
tion much worse than their excess. Thus, the use of fertilizers with microelements is not only
quantitative parameters of obtained yield, but its quality as well [10, 11].

Micronutrients application in the form of pure salts are unsuitable because they are poorly
absorbed by plants, are toxic for plants in case of optimum application rate increase, in soil react
with soil components and transform into inaccessible forms [12].

The use of chelate multi-compound substances in appropriate phases of growth and de-
velopment enables not only quickly eliminate the deficit of certain types of macro-and micronu-
trients in plants, but also increase plants resistance to different stress factors.

The purpose of the researches was to determine the impact of seeding rates and various
combinations of complex foliar additional fertilizing with chelate fertilizers and biological prepa-
rations on the realization of the biological potential of crops grain productivity of spring barley
variety Monomakh, selection of KhNAU named after V. V. Dokuchayev taking into considera-
tion the influence of abiotic factors.

Methods of the researches. To solve this problem fields experiments were conducted us-
ing split plots at the experimental field of KhNAU named after V. V. Dokuchayev during 2012-
2014 using the widespread method [13]. In the experiment the plots of the first order were such
variants of seeding rates as 4.0 million / ha; 4.5; 5.0 and 5.5 million / ha. The plots of the second
order were such variants of crops foliar additional fertilizing with complex fertilizers and biologi-
cal preparations: 1 — control (without additional fertilizing); 2 — Crystalon; 3 — Reakom; 4 — Crys-
talon + agro EM; 5 — Reakom + agro EM. The experiment was repeated for four times, the total
number of accounted plots of the second order was 80 units. Accounted plot area is 20 m?.

Agricultural machinery used in the experiment was wide spread for Eastern Forest Steppe
region of Ukraine except the studied technology elements.

The soil of the experimental field was black soil (chernozem) typical, low humus, heavy
loamy on calcareous loess and is characterized by the following agrochemical parameters: pH of
salt extraction — 6,45-7,00; total humus content in the topsoil — 5.0%; P,0s and K,O contents —
102 mg and 179 mg per 1 kg of soil (by Chyrykov) appropriately.

The location of the researches has unstable moisture. The amount of annual precipitations
according to the average long-term index is about 530 mm, from 250 mm in dry years to 800 mm
in years with excessive rainfalls.

2012 and 2013 growing seasons were extremely dry (hydro thermal coefficient < 0.8),
2014 was sufficiently moistened (hydro thermal coefficient < 1.4). The precipitation distribution
by months varied in a rather wide range. In 2012 and 2013 the amount of precipitations was ac-
companied by increased air temperatures that had an impact on the character of spring barley
development and reduced the realization of their biological potential of crops grain productivity.

In general, the period during which the researches were conducted should be considered
as typical for the region at all the meteorological parameters, with distinct unsteady moisture and
temperatures indices fluctuations.

The results of the researches. All the studied variants of seeding rates provided significant
changes of crops grain productivity of spring barley. Crops productivity indices for all seeding rates
belonged to certain rank groups (Fig. 1). The highest crops grain productivity that differs signifi-
cantly from other variants of the studied factor A (seeding rate) — 2.64 t/ha provided the seeding
rate of 5.0 million/ha. Crops grain productivity gradually decreased with the increase of seeding
rate. Thus, with the seeding rate increase from 4.0 to 4.5 million/ha crops grain productivity in-
creased by 0.18 t/ha, with seeding rate increase from 4.5 to 5.0 million/ha crops grain productivity
increased by 0.15 t/ha. Further seeding rate increase generally caused a significant decrease in crops
grain productivity due to the sharp increase in competition between plants in crops.

61



The range of crops grain productivity fluctuation under the influence of factor B (foliar ad-
ditional fertilizing) as compared to the seeding rate was significantly lower but at the same time the
studied variants of foliar additional fertilizing also caused significant changes in crops grain
productivity. Fluctuation of crops grain productivity under the influence of factor A was 14.0 %
(from 2.31 to 2.64 t/ha), while under the influence of factor B it was 6.6 % (from 2.42 to 2.58 / ha).
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Figure 1. Crops grain productivity of spring barley variety Monomakh depending upon the
seeding rates (factor A) and foliar additional fertilizing (factor B), t/ha. Average for the years
2012-2014. Symbols: * — rank groups: I — first; I —second. III — third; IV — fourth. Vanants of
toliar additional fertilizing: 1 — control;

2 — Crystalon; 3 — Reakom; 4 — Crystalon + agro EM; 5 — Reakom + agro EM; X, ., —the
average crops grain productivity of the experiment.

The efficiency of foliar additional fertilizing increased with their complex using with bio-
preparation agro EM. On these variants crops grain productivity was significantly higher as com-
pared to the other variants. Crops grain productivity indices on these variants (2.58 and 2.56 t/ha)
belonged to the same rank group.

The seeding rate was the dominant source of variability of the studied index. Its share in
the change of crops grain productivity was stable in 2012, 2013 and 2014 and it was 71.8 %, 72.1
and 77.8 % appropriately (Fig. 2). The share of foliar additional fertilizing in spring barley
productivity variability was much smaller but significant. In 2012, 2013 and 2014 it was 15.6 %,
12.2 % and 14.6 % appropriately. According to the carried out analysis there is a tendency of
increasing seeding rates role on condition the weather optimization during spring barley growing
season. The significant influence of interaction of studied factors on the variability of spring bar-
ley productivity was not set any year. These indices were 0.5 — 1.0 %.

One of the tasks of the conducted experiments was to determine the nature of the connec-
tion between crops grain productivity and the main elements of the harvest. For the years of stud-
ies a similar regularity of close connection between crops grain productivity and the main ele-
ments of the harvest has been observed. In particular, crops grain productivity during all the years
of the researches had direct close connection with the number of plants and shoots per unit area,
plant length, grain weight per 1 m? of main and lateral shoots, as well as with the mass of straw
per crops area unit (Figure 3) .
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Figure 2. The contributions of the researched factors in the variability of spring barley crop
productivity for the years of the researches, %. Symbols:[ |- Factor A (seeding rate);
| —Factor B (foliar fertilizing); [l AB interaction; |l — repetition; |ll— errors.

The year of the researches: 1 — 2012, 2 — 2013, 3 — 2014.

Feedback average strength in all the years of the researches between crops grain produc-
tivity and the number of productive spikes in the ear is naturally explained by the fact that the
pairs in the analyses were compared using the seeding rate factor as well. This may also justify
the feedback between plant productivity and ear length of the main plants shoot: with the increase
of seeding rate to a certain degree crops grain productivity in general increases due to a larger
number of productive shoots per crops area units, and the length of the ear gradually decreases
due to increased coenotic tension among plants in crops.

On average for the years of the researches it was determined weak feedback between
crops grain productivity and 1000 grain weight (r = - 0,357), as well as with grain weight from
an ear of the main shoot (r = - 0,344). The connection between crops grain productivity and grain
weight from a sheaf of the main shoots was closest (r = 0,978).
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Figure. 3. The degree of connections (correlative connection) between crops grain productivity
of spring barley variety Monomakh and their main biometric indices.
Conventional abbreviation:
1 — number of plants, pieces/m?;
2 — total number of shoots, pieces/m?;
3 — the number of productive spikes in the ear, pieces;
4 — plant height, cm;
5 —ear length, cm;
6 — grain weight from an ear of the main shoot, g;
7 — grain weight from the sheaf (main shoots), g/m?;
8 — grain weight from the sheaf (lateral shoots), g/m?;
9 — mass of 1000 seeds, g;
10 — weight of straw from the sheaf, g/m?.
Years of the researches: | — 2012, 11 — 2013, 111 — 2014, 1V — the average for 2012-2014.
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Conclusions. The high efficiency of application of spring barley complex fertilizing with
Crystalon special and biopreparation agro EM was established. Crops grain productivity on this
variant was 5.0% higher as compared to the control. Seeding rate was the most significant factor
on the variability of crops grain productivity during all the years of the researches. The optimum
seeding rate for the researched variety of spring barley was 5.0 million / ha. Crops grain produc-
tivity increase at this seeding rate was over 14.0% as compared to the control.

Crops grain productivity has different strength connections with the structural elements within
the studied variants among which the connection between grain weight of main and lateral shoots
per crops area unit is more powerful.
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YPOXKAWHICTH ASUMEHIO SIPOI'O COPTY MOHOMAX 3A BILITABY HOPM
BUCIBY TA IO3AKOPEHEBUX III’KUBJIEHb

Posckos A. O., Yepnoobaii C. B.
XapKiBChKHI HAIlIOHAIBHUM arpapHuid yHiBepcuTeT iM. B. B. JlokydaeBa

HOpMA BUCIBY, NO3AKOPEHeBI NIOJNHCUBTIeHHS, bionpenapamu, SUMIHb Apuil, YPOICAUHICMb,
KOMNIEKCHI 000pusa, cmpyKmypHi NOKA3HUKU 8POAHCAIO

VY craTTi HaBeAEGHO pe3yJbTaTH AOCIHIPKEHB, MpoBeAeHuX Brpoaosxk 2012-2014 pp. Ha
nocinigaomy nosi XHAY im. B. B. Jloky4yaeBa cTOCOBHO BIUIMBY 3aCTOCYBAaHHS PI3HHUX BapiaHTIB
HOPM BHCIBY Ta M03aKOPEHEBUX MiIKUBJICHB IOCIBIB KOMIUIEKCHUMU A00pUBaMU 1 Giompemnapa-
TaMH Ha BaplaleNbHICTh YPOXKAWHOCTI POCIMH SUYMEHIO SpPOTO COpTy MOHOMax CeJeKIlii
XHAY im. B. B. Jloky4aesa.

Bu3HayeHO onTUMallbHy HOpPMY BHUCIBY JJISl JOCHIDKYBAHOTO COPTY SIUMEHIO SIPOTO —
5,0 mutH /ra, sika 3abe3neuye popMyBaHHS HAWBHUIIOI YpOXKAWHOCTI 3epHA. BCTaHOBIEHO BHCOKY
e(eKTUBHICTh KOMIUIEKCHUX MiKUBJICHb MOCIBIB. 30KpeMa 3aCTOCYBaHHS KPUCTAJIOHY cCIiellia-
JBHOTO pa3oM i3 Giompenaparom arpo EM cnpusiiio miABUIIEHHIO BPOKAIHOCTI 3€pHa TOPIBHIHO
3 KOHTpoJsHUM BapiantoMm Ha 0,12 1/ra (5,2 %). Y X0l mpoBEACHOr0 aHali3y BU3HAYEHO CTY-
MiHB 3B’SI3KIB YPOXKAIHOCTI 3epHa 3 OCHOBHUMH CKJIQJIOBUMH CTPYKTYPH BPOXKAFO.

YPOXKAMHOCTH SUMEHS IPOBOI'O COPTA MOHOMAX B 3ABUCUMOCTH
OT HOPMbI BBICEBA U BHEKOPHEBBIX IIOJIKOPMOK

Poowckoe A. A., Uepnooan C. B.
XapKiBCbKUI HalllOHANBHUH arpapHuii yHiBepcuTeT iM. B. B. JlokyuaeBa

HOpMa 8blcesd, HEeKOPHesble NOOKOPMKU, OUONpenapamol, Ap08oll AUMeHb, YPOUCAUHOCHD,
KOMNAEKCHble YOOOPEHUs, CMPYKMYPHbLEe NOKA3AMENU YPOICAs

B cratee mpezicraBiieHbl pe3ysbTaThl HCCIIEIOBAaHUM, MPOBEIEHHBIX Ha MPOTSKEHUU
2012-2014 rr. Ha onbiTHOM noie XHAY um. B. B. JlokydaeBa B KOTOPBIX H3ydaeTcs BIUSHHUE
MPUMEHEHHS PAa3InYHBIX BAapUAaHTOB HOPM BBICEBA W BHEKOPHEBBIX IMOJKOPMOK TMOCEBOB KOM-
IUIEKCHBIMU yIOOpEHUsIMU M OHomIpernapaTaMy Ha BapuabeabHOCTh YPO'KaHHOCTH pacTeHUil su-
MeHs spoBoro copra Monomax cenexkuun XHAY.

YcraHoBieHa ONTHUMaIbHAasE HOpMa BbICEBA JJIS MCCIIEyeMOro copTa sSUMEHs sSipOBOrO —
5,0 mutH /ra, KoTopasi obecrnieunBaeT (popmMupoBaHue HaMOOIbIIEH ypoxkaitHOCTH 3epHa. OTMeue-
Ha BbICOKasi 3()()EeKTUBHOCTh KOMIUIEKCHBIX IMOJKOPMOK ITOCEBOB. B 4acTHOCTH, MpUMEHEHHe
KpUCTaJIOHA CHEIHaIbHOTO COBMECTHO ¢ Ouomnpenaparom arpo OM olecreynBaio MOBBILICHHE
YPOXKalfHOCTH 3epHa MO CPaBHEHUIO ¢ KOHTPOJbHBIM BapuanToM Ha 0,12 1/ra (5,2 %). B xone
MIPOBEJICHOTO aHallM3a OIpeJielieHa CTENEHb CBs3el ypOo)KaHOCTH 3€pHa C OCHOBHBIMHU COCTaB-
JISIOIIMMU CTPYKTYPBI YpOsKasi.
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YIELD CAPACITY OF THE SPRING BARLEY VARIETY MONOMAKH,
DEPENDING ON SEEDING RATES AND FOLIAR FEEDING

Rozhkov A.A., Chernobay S.V.
Kharkiv National Agrarian University nd. a V.V. Dokuchayev

seeding rate, foliar feeding, biopreparations, spring barley, yield capacity,
complex fertilizers, structural indices of harvest

The article presents the results of studies conducted in an experimental field of the
Kharkiv National Agrarian University nd. a V.V. Dokuchayev over the period of 2012-2014,
which examined the impact of different seeding rates and foliar feeding of crops with complex
fertilizers and biopreparations on the variability of spring barley plant yield capacity in the varie-
ty Monomakh bred by the Kharkiv National Agrarian University.

The optimum seeding rate for the test spring barley variety was established: 5.0 million /
ha, which ensures the highest grain yield. High efficiency of complex fertilization of crops was
observed. In particular, application of Crystallon Special combined with the biopreparation
AGRO-EM increased grain yield compared to the control by 0.12 t / ha (5.2%). The performed
analysis defined the extent of relationship between grain yield and core components of the har-
vest structure.

68





