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BIMJinB ArpO3AXoAIiB HA NIABULLEHHSA
NMPOAYKTUBHOCTI NWEHUMUI APOI

AHoTayis. MeTow gocnigxkeHb 6yn0 OYiHUTY Peaxkyito COPTIB nweHunyi poi Ha HOpMy MiHEpanbHuXx 406pus i CTPOKku ciBbu B
YMOBAaX HECTIVIKOro 3BO/IOXEHHS EHTPanbHOI YyactuHu lNpasobepesxHoro flicocreny. [1onpbosuii, nabopaTtopHuii i CTatucTuyHui
METOAN AOCCNIAXEHD. Brnepiue B yMoBax HECTIVIKOIO 3BO/IOXKEHHST npasobepexHoro Jlicocteny YKpaiHu BCTaHOBIEHO 3a1EXHICTb
PopMyBaHHs arpo@iToLEHO3Y Ta NPOAYKTUBHOCTI MLIEHULI IPOI Bif HOPMU BHECEHUX A0BPUB Ta CTPOKY CiB6U, @ TAKOXK BUSHAYEHO
BI1/INB \[OCHIAKYBAHUX YUHHUKIB Ha (POPMyBaHHS SIKOCTI 3€pHa. [lepesary cnig HaaaBaty CEPEAHLOCTUITIUM COPTaM MLUeHULi
APOI, BUPOLYIOYYN IX Ha BUCOKUX POHEX MIHEPA/IbHOIO XUBAEHHS 3 CiBOOIO B TPETIiVi AeKasi 6Epe3Hs. 3 NepeHeCceHHsIM CTPOKY
CiB6y Big onTuUManbHO PaHHbOro (27 6epesHs) A0 Mi3HbOro (27 KBITHSI) PICT | PO3BUTOK POCAUH YCIX \[40CNIAXKYBaHUX COPTIB,
a TaKoX ONTUMAabHE BUKOPUCTAaHHS 3anacis rpyHTOBOI BOOry MOripLUyOTHCS. SMEHLIEHHS TaKkoi HeratusHOI 4ii Moxiuse 3a
paxyHoK ontumMizayii yMoB MiHEPa/bHOro XUBJIEHHSI.
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BJINAHWNE ATPONMPUEMOB HA NOBbILWLWEHUE NPOAYKTUBHOCTHU NWEHULbI APOBOU

AHHOTaUMA. L{enbio nccnegqoBanHnit 6bi1a oyeHKa peaxkymy COpPToB MUEHMLb! IPOBOM Ha HOPMbI MUHEPAbHbIX YA06peHu
U CPOKM CeBa B YCAOBUSIX HEYCTONYUBOrO YBJIAXHEHUS UEHTPanabHoU 4actu [IpasobepesxHos Jlecocrenu. [lonesoii,
1a60paTopPHbIT U CTATUCTUHECKNI METOAbI UCCAEAOBAHMI. BNEpBLIE B YCI0BUSIX HEYCTOMYNBOIO YBAGKHEHUS MPaBobepexHOM
Jlecocrenu YkpaunHsl yCTaHOBAEHA 3aBUCUMOCTb POPMUPOBAHUNST arPOPUTOLEHO30B U MPOU3BOANTENLHOCTY MLUEHULbI SIPOBOM
HOPMbI BHOCUMbIX YAOBPEHUNA U CPOKa CEBa, a TAKXKE OMNPEAENIEHO BIIUSHUE UCCNEAYEMbIX (PaKTOPOB Ha (PopMupoBaHue
Kaqecrsa 3epHa. [lpeanodTeHune Cneayer oT4aBaTh CPEAHECMENbIX COPTOB MEHWLbI sIPOBOM, BbipalyMBas MX Ha BbiCOKUX
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CROP PRODUCTION

POHax MUHEPAanbHOro NMUTaHUsi C NOCEBOM B TPETLEN Aexkage mapta. C NepeHoCcoM CpoKa CeBa OT ONTUMAanbHO paHHero (27
maprta) 40 nosgHero (27 anpens) pocT u passButne PacTeHui BCEX U3yHaeMbiX COPTOB, a@ TaKXe ONTUMaabHOE UCIO/Ib30BaHNe
3anacoB MOYBEHHOM BAary yXyAWalTCs. YMEHbIUEHNE Takoi HeratuBHOro BO3AEMCTBUST BO3SMOXHO 3a CYET onTumMusayum

YCII0BUE MUHEPATbHOIO NMUTAHUS.

KnroueBbie cnoBa: nwennya siposasi, CPOK CeBa, HOPMAa yA0BPEHUS], YPOXAaNHOCTb, Ka4eCTBO 3€pPHa.
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THE IMPACT OF AGRICULTURAL PRACTICES ON THE PRODUCTIVITY OF SPRING WHEAT

Abstract. Purpose is to evaluate the response of spring wheat varieties to norms of mineral fertilizers and the timing of
sowing under the conditions of unstable moisture of the central part of the Right Bank Forest-Steppe. Methods are field,
laboratory and statistical. For the first time under the conditions of unstable moisture of Right Bank Forest-Steppe of Ukraine
the dependence of agrophytocenoses and spring wheat yield on the norm of applied fertilizers and the time of sowing is
determined and the influence of studied factors on the formation of grain quality is shown. The advantage should be given to
mid ripening varieties of spring wheat, growing them on high background mineral nutrition with sowing in the third decade
of March. With postponing the sowing date from the optimally early date (March 27) to late one (April 27), the growth and
development of plants of all studied varieties, as well as the optimal use of soil moisture reserves deteriorate. Reduction of
such negative action is possible due to the optimization of mineral nutrition conditions.

Keywords: spring wheat, sowing date, fertilizer norm, yield, grain quality.

The importance of grain production is determined by its
special role in the formation of food resources of the country.
The volumes of grain production determine the degree of
food security of the country [1].

Under the ecological conditions, the territory of Ukraine
is favorable for the cultivation of wheat grain. More than
98% of the area of wheat agrocenoses is occupied by winter
wheat which is quite understandable because this crop
is 5-10 c¢/ha more productive in the territory of Ukraine,
compared with spring wheat. However, it is obvious that the
comparison of winter wheat yield and spring wheat one is
incorrect, since the winter form has, firstly, a twice longer
active vegetation period (about 200 days, whereas spring
wheat has only 100 days) and, therefore, is biologically
more productive. Secondly, as a rule, winter wheat is more
optimally provided in agrotechnological terms, in particular
by better precursors and fertilizer standards [2]. However,
in recent years, winter wheat crops, due to unfavorable
hydrothermal conditions of the autumn-winter period,
often thin out or completely die. Therefore, in order not to
reduce gross harvesting of food grain, it is necessary to pay
attention to the expansion of the sown areas of spring wheat
[3-6].

Thanks to works of the domestic scientists V. M. Remeslo,
V. F. Saiko, V. A. Vlasenko, V. V. Lykhochvor, A. M. Izotoy,
I. M. Svydyniuk, D. M. Alimov, V. M. Yula, V.S. Golik, A. P.
Bilitiuk, L. V. Andriychenko, A. O. Rozhkov and many others,
a significant progress has been made on solving a number of
technological problems. At the same time, the average yield
of spring wheat in Ukraine for many years suggests that
the potential of varieties is still realized by only 37% [4].
The stability of new varieties to stress factors is determined
by the degree of their adaptability and stability to certain
conditions. It should be noted that modern varieties of
spring wheat with different morphological characteristics
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and genetic potential of productivity, reactions of which on
the requirements of conditions of the growing environment,
impact of mineral fertilizers and the timing of sowing under
the conditions of unstable moisture of Right Bank Forest-
Steppe are still insufficiently investigated and therefore
relevant.

The research purpose is to evaluate the influence
of mineral fertilizers and the timing of sowing on the
productivity of spring wheat varieties under the conditions
of unstable moisture of Right Bank Forest-Steppe.

The research materials and methods. The
experimental work was carried out at Cherkasy State
Agricultural Research Station NSC “Institute of Agriculture
of NAAN of Ukraine” in the fields of State Experimental
Agricultural Enterprise “Cherkaske” in 2014 and 2015.

The experiment is based on the split plot method.
Experiment replication is three-time and the placement of
plots is consistent. The total area of the plotis 75 m? and the
registration plot is 50 m2.

The system of spring wheat fertilization included the
following variants: 1. without fertilizers (check variant);
NESPESKES’ 3'N80P80K80; 4'N120P120K120'

In the experiment such spring wheat varieties as Nedra
(Institute of Agriculture of the National Academy of Sciences
of Ukraine), Elegia Myronivska and Struna Myronivska
(Myroniv Institute of Wheat named after VM Remeslo NAAS
of Ukraine) were studied. The timing of sowing is I — March
27; II = April 10; III - April 27. As a rule, the first time
of sowing annually coincide with the soil physical maturity.
The determining factor for defining the following periods of
sowing was a gradual increase in soil temperature at the
depth of seeding by 1-2 °C. Phenological monitoring of
plants was carried out in accordance with “Methods of state
variety testing of agricultural crops” [7]. The analysis of
the yield structure included the determination of a number
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of plants per unit area, density of productive stalk, plant
height, ear length, amount of grain in the ear and thousand-
kernel weight.

Harvest recording was carried out using the continuous
threshing of each plot, followed by revaluation for 100%
purity and 14% humidity [8]. It was monitored by test
sheaves which were taken before collecting from two non-
adjoining repetitions in two places of a plot of 1 m? The
quality indicators of soft wheat grain were determined
according to the national standard of Ukraine DSTU 3768-
2010 “Wheat. Specifications” [9] by the method of infrared
spectrometry, on the infrared analyzer NIP Scanner 4250

with computer software ADIDM 3114,

Research results. The crop formation is a complex
prophylactic process which is determined by the genetic
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program of a plant and the environmental conditions [5,
10-15].

The yield level varied during research years and it was
caused by weather factors, namely precipitation. The most
important thing in the preparation and sowing of spring
wheat is to retain soil moisture, the significant losses of
which delay the emergence of simultaneous seedlings and,
therefore, the initial growth and development which in the
future leads to a sharp decline in the productivity, since
in the initial period of growth, before the stem elongation
spring wheat consumes moisture from upper layers of the
soil no deeper than 50 cm. Wheat can use water from the
depth of 50-100 cm only after the stem elongation and after
the ear formation it uses moisture from the depth of more
than 100 cm [15]. Over the years of research, reserves of

Tabnnys
Yield and quality of grain of spring wheat varieties depending on the time of sowing and !
conditions of mineral nutrition in 2014 and 2015
. Yield, t/ha 5 Increase Protein, %
N@ Variant ! 3, %
2014 | 2015 t/ha t/ha % 2014 2015

1 |Nedra (I*) - check variant 2.51 2.77 2.64 - - 11.7 11.0 11.3
2 |Nedra (II) 2.43 2.54 2.48 -0.16 -6 11.3 10.4 10.8
3 |Nedra (III) 2.40 2.48 2.44 -0.20 -8 11.1 10.0 10.5
4 |Nedra (I) + NP, K, 3.53 3.57 3.55 0.91 34 13.1 12.7 12.9
5 |Nedra (II) + NP, K, 3.40 3.42 3.41 0.77 29 12.8 11.8 12.3
6 |Nedra (III) + N_.P_.K_, 3.33 3.37 3.35 0.71 27 12.5 11.5 12.0
7 |Nedra (I) + N, P..K,, 3.97 3.88 3.92 1.28 48 14.5 13.3 13.9
8 |Nedra (II) + N_ P, K., 3.82 3.71 3.76 1.12 42 14.2 12.8 13.5
9 |Nedra (III) + N_P..K,, 3.75 3.58 3.67 1.03 39 14.1 12.3 13.2
10 |Nedra (I) + N, .P,.,.K.,, 4.23 4.24 4.24 1.60 60 15.5 14.4 14.9
11 |Nedra (II) + N, P,,.K.,, 4.10 4.01 4.05 1.41 53 15.2 13.8 14.5
12 |Nedra (III) + N,,.P,, K ,, 4.00 3.95 3.97 1.33 50 15.0 13.1 14.0
13 | Struna (I) — KOHTPONb 2.73 2.81 2.77 - - 10.8 10.4 10.6
14 |Struna (II) 2.63 2.59 2.61 -0.16 -6 10.5 9.8 10.1
15 |Struna (III) 2.50 2.50 2.50 -0.27 -10 10.1 9.5 9.8
16 |Struna (I) + N..P..K.. 3.80 3.77 3.78 1.01 36 12.4 12.1 12.2
17 |Struna (II) + N.P..K.. 3.71 3.58 3.64 0.87 31 12.2 11.2 11.7
18 |Struna (III) + N..P..K.. 3.63 3.50 3.57 0.80 29 11.9 10.5 11.2
19 |Struna (I) + N, P, K 4.12 4.01 4.07 1.30 47 13.3 13.0 13.1
20 |Struna (II) + N_P. K., 4.00 3.85 3.92 1.15 41 13.4 12.1 12.7
21 |Struna (III) + NP, K, 3.93 3.72 3.82 1.05 38 12.8 11.3 12.0
22 |Struna (I) + N, P, K . 4.53 4.43 4.48 1.71 62 14.5 13.4 13.9
23 |Struna (II) + N, P., K., 4.32 4.21 4.27 1.50 54 14.3 12.7 13.5
24 |Struna (III) + N,,.P,, K .o 4.20 4.07 4.13 1.36 49 14.1 12.0 13.0
25 |Elegia (I) — koHTpOSb 2.58 2.57 2.58 - - 11.0 11.2 11.1
26 |Elegia (II) 2.48 2.33 2.40 -0.18 -7 11.2 10.5 10.8
27 |Elegia (III) 2.41 2.25 2.33 -0.25 -10 11.3 10.1 10.7
28 |Elegia (I) + N,.P..K,, 3.77 3.50 3.63 1.05 41 12.7 12.5 12.6
29 |Elegia (II) + N_..P..K,. 3.70 3.22 3.46 0.88 34 12.5 11.7 12.1
30 |Elegia (III) + N..P..K,. 3.63 3.12 3.37 0.79 31 12.4 11.4 11.9
31 |Elegia (I) + NP, K, 4.00 3.77 3.88 1.30 50 13.5 13.2 13.3
32 |Elegia (II) + N Poovao 3.91 3.45 3.68 1.10 43 13.4 12.9 13.1
33 |Elegia (III) + N_P_K_ 3.85 3.38 3.61 1.03 40 13.2 12.5 12.8
34 |Elegia (I) + N, P.,.K,,, 4.35 4,12 4.23 1.65 64 14.7 14.7 14.7
35 |Elegia (II) + N, P, K 4.20 3.97 4.08 1.50 58 14.5 13.7 14.1
36 |Elegia (III) + N, P, K 4.15 3.88 4.01 1.43 55 14.3 13.3 13.8
37 |HIP,,, t/ha 0.09 0.11 -

*Note: Timing of sowing: I — March 27; II — April 10; III - April 27
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productive moisture were at the level of 23.0-29.0 mm in
the soil layer of 0-20 cm; in the layer of soil of 0-10 ¢cm they
were 7-12 mm and in the meter layer of soil they were 152-
176 mm (depending on the time of sowing). In the process
of growth and development of spring wheat plants there
was an intensive use of productive moisture reserves from
the soil layer. During the harvest period of spring wheat,
reserves of productive moisture in the meter layer of soil
were 34 mm and in the soil layer of 0-20 cm they were 13
mm. In the soil depth of 40-60 cm there were no reserves
of productive moisture.

During two years of research, Struna Myronivska and
Nedra varieties had the highest yields (4.24-4.48 tons/ha) in
the first timing of sowing with mineral fertilizers (N,,,P,,.K,,,)
(Table). At the same time, wheat grain is characterized by
high protein content which varies considerably depending
on the weather conditions of the growing season and norms
of mineral fertilizers. The highest protein content (13.9-
14.9%) was noted in variants with the application of the
highest fertilizer norms.

During the observation of the level of structural indicators
of spring wheat, the positive influence of mineral fertilizers
on the number of grains in the ear was noted. Using a
high norm of mineral nutrition (N,,.P,,.K,,,) the number of
grains in the ear was 31.3-34 depending on the time of
sowing and spring wheat variety, while without fertilizers
(check variant) Nadra variety had 29.4-30.4 grains. Also,
the influence of sowing dates on the number of grains in
the ear was analyzed. In variants with the first sowing time
in all wheat varieties, the number of grains exceeded other
two times by 0.1-1.3 grains depending on the variety and
mineral nutrition. However, the largest number of grains
was of Struna Myronivska with the application of N,, P, K, ..
So, for the first time of sowing there were 34.0 grains in one
ear. The ear length reached 11.3 cm and the average height
of plants in this variant was 99.4 cm. Elegia Myronivska and
Nedra had the highest plant height (100 cm) in the variant
with the application of N,,.P,, K,,, for the first sowing time.
The ear length of spring wheat varieties varied from 8.7 to
11.3 c¢cm. However, it was the smallest in plants sown during
the third sowing time (April 27) — from 8.7 to 10.2 cm in all
varieties within the studied levels of mineral nutrition.

Based on the research, there are the following
conclusions:

1. Before sowing mid-ripening varieties of spring wheat,
it is best to start it in the third decade of March with the

B. M. Ka6baHeub
KaHA. C.-T. HayK,

complete mineral nutrition. Under such conditions, Struna
Myronivska has a significantly higher yield (4.48 t/ha).

2. For all sowing times and optimal conditions of mineral
nutrition (N,,,P,,.K,,,) the highest content of protein in the
grain is formed by plants of Nedra variety (14.0-14.9%).

3. After postponing the sowing date from the optimum
early time (March 27) to late (April 27) the individual
productivity of plants of all studied varieties, their biometric
parameters, as well as the optimal use of soil moisture
reserves deteriorate. Reduction of such negative action
is possible due to the optimization of mineral nutrition
conditions (N,,,P,,.K,,0)-
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IHCTUTYT CinbCbKOro rocrnogapcTea

MNiBHiuHOro Cxony HAAH
E-mail: kabanetsv@ukr.net

®OPMYBAHHA NAPAMETPIB
NMNOCIBIB POCJ/INH KOHOIEJIb COPTY
rMAHA 3AJIEXXKHO BIl TEXHOJIONM4YHUX

3AXO0AIB

AHoOTayia. B cTartTi npe4CcTaBaeHoO pesynbTaTtv BUBYEHHS PeaKyii pOCanH KOHOMEMb NOCIBHUX COPTy nsiHa Ha ymoBu Bererayil
B 11ociBax, opmyBaHHs CTEBAOCTON | 3a6e3nedYeHHss oro Haunbinbworo 36epexeHHs 40 KiHysi BererayifiHoro nepioay
POC/INH. BCTaHOBNEHO PiBEHL MyCTOTU CTEBNOCTOO Bif HOPM BUCIBY HACIHHSI Ta (POHY MIHEPanbHOro XuB/AEHHS. BusHadyeHo
PEeaKyito pOC/ANH KOHOMENb Ha PI3HI PiBHI MIHEPANbHOIo 406puBa,; BHECEHHS BUCOKUX O3 Y AOCNIAAX CrpUsiae rnoOL0BXKEHHIO
BEreTayifiHoro nepiogy KoHonesnb B CepeaHboMy Ha 3-6.4i6 3a Tpu pOKu AOCAIMKEHb, [TpoaHani3oBaHi moOKasHUKN onTu4YHoOI
WiNbHOCTI | ryCTOTY CTOSIHHS Yy 1OCiBax POCANH KOHOME b MOCIBHUX, 3a SIKUMU BCTAHOBJ/IEHO, WO Ki/IbKICTb POC/INH KYAbTypH,
K BUnaay B npoyeci Bererayii, 36inbllyBanace 3 nigBULEHHSIM HOPM BUCIBY HACIHHSI Ha AiNSTHKaX.

KiroyoBi cioBa: MiHEPa/IbHE XUBJIEHHS], HOPMAa BUCIBY, MOAbOBA CXOXICTb, MiXX@asHi nepioam, rycrora crebsiocror.
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