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GROWTH, DEVELOPMENT AND PRODUCTIVITY OF WINTER WHEAT DEPENDING
ON THE SOIL TILLAGE AND SOWING SYSTEMS

A. D. Gyrka, I. I. Gasanova, T. V. Gyrka, O. I. Bokun
SE Institute of Grain Crops of National Academy of Agrarian Sciences, 14, Volodymyra Vernadskyi Str.,
Dnipro, 49027, Ukraine

The results of the field experiment on production testing and implementation of the systems and
introduction the soil tillage and sowing systems of winter wheat are presented. On the results of
experimental researches were stated, that the applying the direct seeding of winter wheat using the
seeding machine ATD-6.35 contributed to an increase in the indicators of the density of productive stems
for 7,4— 20,9 %, a decrease in the grain weight out of 1 ear for 0,11-0,27 g and the weight of 1000 grains
for 2,8-4,7 g compared with the use of surface tillage and seeding with seeding machine ATD-6.35 and
SZ-3.6.

The highest grain yield of winter wheat was formed in the variant that mentioned a surface soil
tillage and seeding with ATD-6.35 and was 5,62 t/ha, which was 0,12 and 0,16 t/ha more than the variant
using the seeding machine ATD-6.35 without tillage and seeding machine SZ-3.6 on surface tillage.
Analysis of winter wheat grain in the phase of full ripeness showed, that the protein and gluten contents
of in samples of variants 1 and 2, where the ATD-6.35 was used were higher compared to option 3 and
amounted respectively to 12,7-13,3 and 24,0-25,3 % which corresponds to the requirements of grain
class 2.

Key words: winter wheat, plant, soil tillage, seeding, growth, development, grain, crop yield,
quality.

Ukraine’s grain market has all chances to
take the leading position. However, the
increase in gross grain harvest hampers
insufficient and unstable for years crop yields
level of grain crops, due to the complex
meteorological, agro-technological and
agrobiological factors. Pro-ductivity of winter
wheat is largely determined by its biological
characteristics. Among other winter crops has
hig-her drought tolerance and can more
productively use moisture to create a unit of
organic matter [1, 2].

Winter wheat has high requirements to
soil structure and to predecessor. Growing it
according to biological requirements always
in-creases productivity. When implementing
sci-entifically based soil tillage made the
rotation factor as element of biological
agriculture. It stabilizes productivity level even
without ferti-lization [3].

Soil tillage and sowing systems of
winter

Indopmanisi npo aBTopiB:

wheat have a positive effect on water and nut-
rient regimes of the soil, and in combination
with fertilizers and other means of growing
te-chnology vyields increased by 35-50 % at
stable indicators of soil fertility. In the current
socio-economic farming conditions,
aggravated by climate change, the
development and imple-menttation a varietal
agro-technology of most adapted grain crops
in specific soil and clima-tic conditions and
the development of resour-ce-saving
technology elements based on the fullest
possible use of plants biological poten-tial
has a practical interest and is an actual
problem for modern plant growing [4].

Material and methods. Production
testing the feasibility of using soil tillage and
sowing systems of winter wheat were carried
out in SE EF "Dnipro" IGC NAAS in
Soloniansky district, Dnipropetrovs’k  region
(field Ne 7, division Ne 2) during 2008-2010
in crop rotation link:
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peawinter ~wheat — sunflower.In  field
experiment were studied the effectiveness of
these techno-logical schemes of winter wheat
growing variety Kuial’nyk: 1 — no-tillage,
seeding with seeding machine ATD-6.35; 2
— surface tillage, seeding with seeding machine
ATD-6.35; 3 — surface tillage, seeding with
SZ-3.6. In wvariant 1 after harvesting
predecessor and regrowth of weeds (on
August) used a herbicide mixture (vulkan — 4
I/ha + esteron — 1 I/ha). Technology of surface
tillage (var. 2 and 3) included soil disking with
BDT-7 at a depth of 8-10 cm, sub-surface loo-
sening with com-bined aggregate KR-4,5 at a
depth of 10-12 cm, pre-sowing cultivation
with KPS-4 at a depth of 6-8 cm. Other agro-
technical elements — were generally accepted
for Steppe zone [5, 6].

Seeding rate of winter wheat was 5 mil-
lion pcs. of germinated seeds/ha. Sowing time
— October, 1. At the end of tillering phase of
plants in spring the sowings were locally
dressed by ammonium nitrate (N3o).

Results and discussion. Weather conditi-
ons during 2008-2009 were favorable for
winter wheat growing. Abundant rains in the
second half of September have created good
prerequ-isites for obtaining even sprouts and
plant  estab-lishment. In  October and
November observed elevated air temperature
conditions. Ceasing of autumn vegetation
(CAV) of winter wheat was marked only on
December, 8. W.intering of crops was
successful. Early spring was cool, April was
dry, but due to rain fall in May, the winter
wheat is well developed and has formed a
relatively high grain yield.

At the time of sowing winter wheat
(01.10), the productive moisture reserves in the
top soil (0-10 cm) were sufficient for the
emer-gence of seedlings. The average daily
tempera-ture of the first decade of October was
13,8 °C, the second 11,0 °C and the third
+8,0°C, that ex-ceeded the average long-term
data for this indi-cator by 3,0, 2,2 and 2,2 °C
respectively. This contributed to the early and
even sprouts.

The phase of full emergence of plants in

for 2 days later, that is, on the 9" day (October,
10).

The tillering phase of winter wheat plants
in variant 1 was marked on October, 27, and in
variants 2 and 3 — on October, 28. Autumn
vege-tation of winter wheat occurred under the
mode-rate conditions of moisture and heat
supply. From October, 1 till October, 31,
was fell 34,7 mm of productive precipitations,
which was for 3,7 mm more than the average
annual rate for this month. A rapid decline in
average daily air temperatures on November, 7
in 2008 led to a temporary ceasing of autumn
vegetation (CAV). However, in 4 days (on
November, 11) the increase in average daily air
temperatures contributed to the restoration of
physiological and growth processes in plants.
Fluctuations in average daily temperatures at
the limit +5 °C lasted until December, 9 in
2008, when the fi-nal ceasing of autumn
vegetation (CAV) was fi-xed.

The results of laboratory tests indicated,
that the winter wheat plants at that time were in
a good physiological state. It have accumulated
enough sugar content in the leaves (24,62
24,70 %) and in the tillering nodes as well
(31,97-32,98 %). Analysis of the data of
biometric indices showed a slight lag in growth
and development of plants in variant 3, where
the seeding was carried out on surface tillage
with sowing machine SZ-3.6 in comparison
with variants 1 and 2 (seeding with seeding
machine ATD-6.35). At the same time, the use
of ATD-6.35 contributed to the formation of a
tillering node in winter wheat plants in 2009
for 0,12-0,30 cm deeper than in the variant of
using the conventional seeding machine SZ-3.6
on a surface tillage (Table 1).

Retrieval of spring vegetation (RSV) of
winter wheat plants was marked on March, 30
in the period which was close to the long-time
average annual date. Weather conditions of the
winter period contributed to the good overwin-
tering of wheat winter. The general physiolo-
gical state of plants and shoots at the time of
the restoration of spring vegetation was
evaluated as good. This is confirmed by the
results of the growth of winter plants in soil
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plots where the winter wheat seeding was plan-
ted without tillage, seeding with seeding
machi-ne ATD-6.35 (variant 1) was marked on
the 7" day (October, 8), and in plots where the
seeding was carried out on surface tillage
with  ATD-6.35 (variant 2) and SZ-3.6
(variant 3) —

ants 2 and 3, respectively, 1,9 and 1,4 %. The
short-term decrease in the air temperature in
the third 10 day period of February (to -10...-
12 °C)

monoliths.The analysis of the plant samples
showed that during the winter period the
number of damaged and dead plants in variant
1 was 2,1 %, and in vari-

did not lead to negative consequences and did
not significantly affect the viability of winter
wheat plants.

1. Biometric indices of winter wheat and the carbohydrate content in plants tissues at CAV,
depending on the soil tillage and sowing systems

Amount of / per ) Carbohydrate
plant Depth | | o0 | WVeight content, %
Variant of tillage and Pl_ant . Of area of of 100 =z
X height, | o, 0 tillering completely | & £ o
seeding | | 2 1 plant, = 59
cm g = S | nodes, om? dry plants, | & =23
172} 2 = cm g < -l; c
No-tillage
(seeding ATD-6.35) 210 | 36 [11,2| 88 | 2,26 6,13 47,0 24,70 | 31,97
Surface tillage
(seeding ATD-6.35) 220 | 40 |10,8| 80 | 244 5,60 46,0 24,65 | 32,98
Surface tillage
(seeding SZ-3,6) 199 136 11,21 74 214 | 516 41,0 |24,62 | 31,97

It should be noted that during the autumn
and early spring period of vegetation was mar-
ked some lag in the growth and development
of winter wheat plants in variants 2 and 3
compa-red to variant 1. This is due to the later
emer-gence of plants in the variant with a
surface til- lage and seeding with sowing
machine ATD-6.35 and SZ-3.6 and, obviously,
due to the cul-tivation of soil, which, in
contrast to direct so-wing (no-tillage),
complicated the direct contact of the seed with
the soil surface of the seedbed.

The phase of stem elongation in all vari-
ants of the experiment was noted on May, 10.
Since then, the difference in the initial
individual development of plants in the studied
variants was gradually offset. In this period,
was obser- ved the gradual equalization the
plant height in different variants of different
soil tillage and so-wing systems.

The heading phase in all variants of
the

experiment was marked on June, 3, and the
com-plete grain ripeness was fixed on July, 7.
The analysis of the structural productivity
elements of winter wheat plants, which was
determined by selecting the test shears in the
pre-harvest period, showed that in the variant
with the use of a sowing machine ATD-6.35 on
no-tillage there was a tendency to increase the
number of productive stems per unit area, the
coefficient of productive tillering and
elongation of the ear (Table 2).

Instead, at the use of surface tillage and
seeding with ATD-6.35 and SZ-3.6, there was
observed a decrease of the above-mentioned
in-dices and, at the same time, a significant
incre-ase in the grain weight out of 1 ear and
the we-ight of 1000 grains. The combination
and cor-relation of these indicators and
determines the level of the formed crop yield.

The highest grain yield of winter wheat
was

2. Main elements of the ear structure and grain yield of winter wheat,
depending on the soil tillage and sowing systems



Amount of

Weight of

Variant of tillage Plant roductive Coefficient | Ear | Amount rains Grain
hiag height, P of productive|length, | of grains, g . J yield,
and seeding stems, o out of | 1000
cm ) tillering cm | pcs./ear t/ha
pcs./m lear | pcs.
No-tillage
(seeding ATD-6.35) 93,3 518,9 1,7 7,2 29,2 1,06 | 37,1 | 550
Surface tillage
(seeding ATD-6.35) 92,4 480,3 1,6 7,1 29,3 1,17 | 39,9 | 5,62
Surface tillage
(seeding SZ-3.,6) 95,5 410,5 1,4 7,1 31,8 1,33 | 418 | 5,46

formed in the variant that mentioned a surface
soil tillage and seeding with ATD-6.35 and
was 5,62 t/ha, which is 0,12 and 0,16 t/ha more
than the wvariant using the seeding
machine ATD-6.35 without tillage and seeding
machine SZ-3.6 on surface tillage.

It is well-known that plants are a kind of
indicator and sensitively react to both the
deficit and the surplus of any factor of life. In
its turn, their chemical composition is fully
characterized by nutritional conditions [7-11].

Thus, according to the results of a leafy
diagnosis, which was carried out in the heading
phase, the content of nitrogen (3,75-3,85 %)
and

phosphorus (0,79-0,82%) corresponded to
high levels, but of potassium (0,35-0,36% ) —
was on the of medium-elevated level. The
optimal ratio between nitrogen and phosphorus
indicates a balanced nutrition of winter wheat
and the creation of prerequisites for the
formation of high-quality grain.

Application of growing technology
based on no-tillage system and direct seeding
with ATD-6.35 resulted in an increase in grain
pro-tein content up to 13,3% and gluten — to
25,3 %, which corresponds to the requirements
of class 2 (Table 3).

As a result on the variant 1 (no-tillage
and

3. Quality of winter wheat grain, depending on the soil tillage and sowing systems

Variant of tillage and seeding Grain-unit, Graip content, % Gluten_deformation Grain
g/l protein | gluten index class
No-tillage (seeding ATD-6.35) 785 13,29 25,3 62 2
Surface tillage (seeding ATD-6.35) 800 12,74 24,0 68 2
Surface tillage (seeding SZ-3,6) 810 11,71 22,9 56 3

seeding with ATD-6.35, these indicators were
at grain class 3 (respectively 11,7 and 22,9 %).
Im-provement of the parameters of grain
quality at direct seeding of winter wheat in
2009 is due to the formation of small grains in
this variant. Thus, at the lower grainunit mass,

the propor-tion of proteins relative to
carbohydrates (starch) is proportional grows.
Conclusions

Thus, based on the results of researches
on the efficiency of winter wheat growing
systems, the following conclusions can be led.
Applying the direct seeding of winter wheat
using the seeding machine ATD-6.35
contributed to an increase in the indicators of
the density of pro-ductive stems for 7,4 and
20,9 %, a decrease in the grain weight out of
1 ear for 0,11-0,27 g

and the weight of 1000 grains for 2,8-4,7 g
compared with the use of surface tillage and
seeding with seeding machine ATD-6.35 and
SZ-3.6. The highest grain yield of winter wheat
was formed in the variant that mentioned a
surface soil tillage and seeding with ATD-6.35
and was 5,62 t’/ha, which was for 0,12 and
0,16 t/ha more than the variant using the
seeding machine ATD-6.35 without tillage and
seeding machine SZ-3.6 on surface tillage.
Analysis of winter wheat grain in the phase of
full ripeness showed, that the protein and
gluten contents in samples of variants 1 and 2,
where the ATD-6.35 wused was higher
compared to wvariant 3 and amounted
respectively to 12,7-13,3 and 24,0-25,3 %
which corresponds to the requirements of grain
class 2.



28.

Bukopucrana jgitepatypa

HaykoBi OCHOBH arpornpoMHCIOBOIO BHPOOHHUIITBA
B 30HI Crenmy VYkpaimm / 3a pen. M. B. 3ybus
(romosa) Ta in. KuiB: Arpap. Hayka, 2010. 986 c.
Cuctema BeIeHHS CiTbCBhKOTO TocmogapcTsa JHi-
MpOTEeTPOBCHKOI 00macti / ['onoBHE ympaBiiHHS
cinm. rocu-Ba i mpomosonbcTBa OOIAEpKaIMiHIC-
tpanii; Llentp nHaykoBoro 3abesmeuenHs AIIB
Jui-iponieTpoBchKoi oOmacti. JHIIPOIETPOBCHK,
2005. 432 c.

Caiiko B. ®. HaykoBi ocHOoBHM 3emiiepoOCTBa B

KOH-TEKCTI 3MiH KIimaty. BicH. aepap.
nayxu. 2008. Ne 11. C. 5-10.

3epHa O3WMOI  MIICHWI  3aJeKHO BiJ
MiJPKUBIICHHS i 3aco0iB 3axUCTy B yMOBax

niBHivHoro Creny VYkpaiHu: amc. ... KaHA. C.-T.
Hayk: 06.01.09 / Ia-r 3epH. rocu-sa YAAH.
Huinponerposcbk, 2007. 177 c.

I'mpka A. JI.  Arpo0ioyioTiuHi  OCHOBH
(hopMyBaHHSI NPOJYKTUBHOCTI O3UMHUX Ta SIPHX
3epHOBUX KynTyp y [liBHiuHOMY CTeny Ykpainu:
ITHC. mokropa c.-r. Hayk: 06.01.09.
HuinponetpoBcrk, 2015. 353 c.

Kupunenko B. B., Kocrpomitia B. M., Kopuun-
cekuil A. A. ®opmyBaHHS COPTOBOI CTPYKTypHU
3epHO-BUX KOJIOCOBHX KyIbTYp 3a
arpoeKoJIOTIYHUM TIPHH-

uunom. Bicu. aepap. nayxu. 2002. Ne 4. C. 26—

10. JluxouBop B. B. biosoriune pOCIMHHULTBO.

11.

JIsBiB: HB® Ykp. Texnonorii, 2004. 312 c.

Gyrka A. D., Bokun O. I, Viniukov O. O.,
Ischen-ko V. A., Gyrka T. V. Features of realization
the pro-ductivity potential of winter and spring
wheat vari-eties in Northern Steppe of Ukraine.
bion. In-my cin. eocn-6a cmen. 3onu HAAH
Yrpainu. 2016. Ne 11. C. 49-53.

References

Naukovi osnovy ahropromyslovoho vyrobnytstva v
zoni Stepu Ukrayiny [Scientific bases of agroindus-
trial production in the steppe of Ukraine] (2010).
M. V. Zubtsya (holova) (Eds). Kyiv. Ahrarna
nauka. [in Ukrainian]

Sayko, V. F. (2005) Systema vedennya silskoho
hospodarstva Dnipropetrovskoyi oblasti [The
sys-tem of agriculture in the Dnipropetrovsk
region]. Dnipropetrovsk: N. p. [in Ukrainian]
Sayko, V. F. (2008). Scientific fundamentals of ag-
riculture in the context of climate change]. Visnyk
ah-rarnoy i nauky [Bulletin of Agricultural
Scaince],

. 5-10. [in Ukrainian]

Medvedev, V.V., Laktionova, T. M., Dontso-
va, L. V. (2011). Spatial and temporal deficiencies
of humidification of crops in arable lands of
Ukraine. Visnyk ahrarnoyi nauky [Bulletin of
Agricultural Scaince], 3, 39-13. [in Ukrainian].

Dospekhov, B. A. (1985). Metodika polevogo

10.

11.

. MenBenes B.

B., Jlaktiomosa T. M.,
Houmo-sa JI. B. TIpoctopoBuii 1 dYacoBui
neGimuTH 3BO-JOKEHHS CilIbChKOTOCIIONAPChKIX
KyJbTyp Ha Op-HUX 3eMIAX YKpainu. Bicuuk
aepap. nayku. 2011. Ne 3. C. 9-13.

. [locmexoB b. A. MeTtoauka moJieBOTO ombITa (C

0C-HOBaMU CTaTHCTHYECKOM 00paboTkH
pe3ylIbTaTOB HCCIENOBaHMi). 5-¢ wW3d., IOm. U
nepe6. MockBa: Arponpomusnar, 1985. 351 c.

. Metonuueckue pPEeKOMEHAAIMU MO IMPOBCACHUIO

IOJIEBBIX OIBITOB C 3€PHOBBIMH, 3€pHOOOOOBBIMHU
U KOPMOBBIMH  KyJIbTypamMH; IOX  pex.
B. C. lluxoBa u I'. P. Mukyma.
Hduenponerposck, 1983. 46 c.

. I'mpxa A. JI. ®opmyBaHHS BpOXKAWHOCTI Ta

SIKOCTI

issledovaniy) [Metods of field experiment (with
the basics of statistical processing of research re-
sults)]. (5™ ed. rev.). Moscow: Agropromizdat.
[in Russian].

. Metodicheskiye rekomendatsii po provedeniyu

po-levykh opytov s zernovymi, zernobobovymi i
kor-movymi kul'turami [Methodical
recommendations  for carrying out field
experiments with grain, le-guminous and fodder
crops]. (1983). Tsykov, V. S. and Pikush, G. R.
(Eds.). Dnepropetrovsk: N. p. [in Russian].

. Gyrka, A. D. (2007). Formuvannya vrozhaynosti

ta yakosti zerna ozymoyi pshenytsi zalezhno vid
pid-zhyvlennya i zasobiv zakhystu v umovakh
pivnic-hnoho Stepu Ukrayiny. [Winter wheat
grain yield and quality formation depending on
fertilizing and means of protection in the
Northern Steppe zone of Ukraine]. (Cand. Agric.

Sci. Diss.). Institut zerno-vogo hospodarstva
UAAN, Dnipropetpovsk, Ukra-ine. [in
Ukrainian]

. Gyrka, A. D. (2015). Ahrobiolohichni osnovy formu-

vannya produktyvnosti ozymykh ta yarykh zernovykh
kultur u Pivnichnomu Stepu Ukrayiny
[Agrobiological bases of formation the productivity
of winter and spring cereals in the northern Steppe

of Ukraine]. (Doctor’s Agric. Sci. Diss.).
Dnipropetpovsk, Ukraine [in Ukrainian]
. Kyrylenko, V. V., Kostromitin, V. M., Korchin-

sky, A. A. (2002). Formation of the varietal
structure of grain cereal crops by agroecological
principle. Vis-nyk ahrarnoyi nauky [Bulletin of
Agricultural Sca-ince]. 26-28. [in Ukrainian]
Lykhochvor V. V. (2004). Biolohichne roslynnyt-
stvo [Biological plant growing]. Lviv: NVF
Ukra-inski tekhnolohiyi. [in Ukrainian].

Gyrka, A. D., Bokun, O. I., Viniukov, O. O., Isc-
henko, V. A., Gyrka, T. V. (2016). Features of reali-
zation the productivity potential of winter and spring
wheat varieties in Northern Steppe of Ukraine. Bule-
ten Instituty sil'skoho hospodarstva stepovoiy zony
NAAN Ukraine [Bulletin of the Institute of Agricul-
ture of Steppe Zone of NAAS of Ukraine, 11, 49—
53.



opy-ta (s osnovami statisticheskoy obrabotki
rezultatov

VK 633.11«324»:631.5:631.4

T'upvka A. /1., I'acanosa H. U., I'upvka T. B., bokyn A. U. Pocm, pazeumue u gpopmuposanue npooykK-
MUBHOCMU RULEHUYBL 03UMOTL OO GUAHUEM PAZAUYHDBIX CUCHEM 00padOMKU ROYGHL U NOCesd.
3epnosvie kyromypor. 2018. T 2. Ne 1. C. 88-93.

T'ocydapcmeennoe yupeosicoenue Hucmumym 3eproswix kyromyp HAAH, yn. Braoumupa Bepnaockoeo, 14,
2. Hunenp, 49027, Ykpauna

Obobwenvl pesyrbmamsvl NOAEB020 ONLIMA NO HPOU3BOOCHBEHHOU NPOGEPKE U GHEOPEHUIO
PAasHuIX cucmem 06pabomKu nousbl U Nocesa nueHuybl 03umoll. Onpedenenvl 0cobeHHOCmU pPOCcmd,
passumusi, GOpMUPOBAHUS YPOICATHOCIU U KAYECMEA 3ePHA NOO GIUAHUEM UCCTe0YeMbIX aKmopos.

DKCnepumMeHmanrbHbIMU UCCIE008AHUAMU YCIMAHOBIEHO, YMO NPU UCHONb308AHUU OJIsT NPAMO20
nocesa nuteHuyvl 03umou cesiiku AT/[-6.35 nromruocms npodyxmueno2o cmebaecmos yeeiuuuéaemcsi Ha
7,4-20,9 %, a macca 3epna c xonocca u macca 1000 zepen ymenvwaromesi coomsemcemeento Ha 0,11—
0,27 u 2,8-4,7 2 6 cpasuenuu c evicegom ceman cesaxamu AT/[-6.35 u C3-3,6 nHa ¢hone menxoi
00pabomKu No4eul.

Haubonee svicoxas yposrcailnocmp 3epHa nuteHuybl 03UMOoil JoPpMUPOSAIACh 8 APUAHME C MeJl-
Kou obpabomkoii noysvl u vicegom cemsan cesikou AT/-6.35 — 5,62 m/za, umo na 0,12 u 0,16 m/ea
npesvliuiaem noxKazamenu 6 eapuanmax ¢ ucnoavsosanuem cesnok AT/H-6.35 no uynesou obpabomre



nouewt u C3-3,6 no meaxoi.
Ananuz 06paszyos sepra 03umot nueHuysl (Paza noAHoU CNneloCmu) NOKA3d, Yo 6 GapUaHmax
1 u 2, 20e svices cemsn ocywecmensics nocesHvim komnaekcom AT/-6.35, codepowcanue benxa u
KAeUKOBUHbL ObLIO 8blie N0 CPABHEHUI0 ¢ eapuanmom 3 u cocmasnsano coomeemcemeenno 12,7—13,3 u
24,0-25,3 %, umo coomeemcmayem mpeho8aHUIM K NOKA3AMENAM KA4ecmea 3epHa 6mopo2o Kiaccd.
Knrouesvle cnoea: nwenuya osumas, pacmenue, oOpabomra nouevl, Hoces, pocm, pazsumie,
3EPHO, YPOICAUHOCMb, KAYECMB0 3ePHA.
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Tupka A. /1., I'acanosa L. 1., I'upka T. B., bokyn O. 1. Picm, pozeumox i hopmysanns
HPOOYKMUGHOCHT RULEHUYI 03UMOT IO 6NIUGOM PIZHUX cUCHIEM 00pOOImKYy cpyumy i cieou.
3epnosi kynomypu. 2018. T. 2, Ne 1. C. 88-93.

Heporwcasna yemanosa Incmumym 3eprosux kynemyp HAAH, eyn. Borooumupa Bepraocekoeo, 14,

m. [uinpo, 49027, Vxpaina

Haseoeni pezynomamu nonvoozo 0ocnioy no 8upobHuyill nepesipyi i 8npo8aON*CEHHIO PI3HUX
cuc-mem 00pobimKy epymmy i ciebu nuwenuyi osumoi. 3'acosami ocobausocmi pocmy, pO3GUMKY,
GopmysarHs yporcauHocmi i AKOCMI 3epHa Ni0 8NAUBOM OOCTIONCYBAHUX (PAKMOPIE.

Ha niocmasi excnepumeHmanbno2o 0O0CHONCEHHS YCMAHOBIEHO, WO HpU SUKOPUCMAHHI 04
npamoi  ciebu nwenuyi ozumoi ciaiku  AT/-6.35, 30inbwyemvca  winbHicmb  APOOYKMUBHO20
cmebdnocmoro Ha 7,4— 20,9 % i smenwyromocs maca 3epra 3 koaocy Ha 0,11-0,27 2 i maca 1000 3epen
Ha 2,8—4,7 2 nopieHsaro 3 sucieom Hacinus yici kynomypu cisikamu AT/H-6.35 ma C3-3,6 na ¢honi minkozo
00pobIimKy epyHmy.

Haiibinow sucoxa ypoocavinicmes 3epHa nuieHuyi 03umoi opmyseanacv y 8apianmi 3 MIIKUM
0bpobimrkom epynmy i eucieom Hacinus ciaixkorw AT/-6.35 — 5,62 m/ea, wo na 0,12 ma 0,16 m/ea
nepesuwye NOKA3HUKY y eapianmi 3 euxopucmatusam cisnok AT/[-6.35 no nyrvogomy o6pobimky epyHmy i
(C3-3,6 no minkomy.

Ananiz 3pasxie 3epna nuenuyi o3umoi (ppaza noenoi cmuenrocmi) noxkazas, wo y eapianmax 1 i 2,
Oe Haciuna eucieanu nocienum komniexcom AT/-6.35, emicm 6inka i knetikosunu 6ys OinbWUL NOPIGHAHO
3 eapianmom 3 i cmanosug 8ionosionol2,7—13,3 u 24,0-25,3 %, wo 6ionosioac sumozam 00 NOKA3HUKIG
AKOCI 3epHa Opy2020 KAdcy.

Knwwuogi cnosa: nuwenuys ozuma, pociunu, 06pobimox epynmy, cieba, picm, po3eumox, 3epHo,
YPOdICAHICMb, AKICMb 3ePHA.



