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Summary. The paper analyzes the state of sceding material under the additional clarification of grain
after harvesting and its injury during this process. The author considers the role of grain cleaners,
vibroseparatorsand the effects of organizational and technical measures on the preparation and storage of high
quality seeds. The methods of determination of influence of size of weevils are expounded on their durability, and
to shelf-life of seed of winter wheat Polesye 90 on her sowing internalss.
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Statement of the problem. The yield capacity of agricultural crops depends on various
factors, one of which is high-quality seed material, which makes it possible to ensure proper
plant growth without additional energy costs (fertilizers, pesticides), to reduce the negative
impact of weeds, diseases, and pests, and due to these factors, to increase crop yield and the
quality of obtained products, to improve the ecological condition of the field.

Sowing quality of seeds depends on a number of factors: observance of culture
processing technology, natural and climatic conditions, the level of their damage during
harvesting and post-harvest processing, quantitative and qualitative characteristics of pile
components and their humidity during harvesting, harvesting method, design features and
modes of operation of harvesting machines and post-harvest processing. During harvesting and
post-harvest processing, under the influence of workers and transporting machines, stress arises
in the grain. This stress results in its destruction.

The level of damage during harvesting and post-harvest processing depends on the grain
strength and nature of destructive forces acting on it. During storage damaged grain loses its
sowing and food qualities, and is vorable environment for the reproduction of microorganisms

Therefore, carrying out the investigations aimed at the determination of the effect of grain
size on seed strength and quality, as well as its storage period on pathogens infection is important.

Analysis of the results of recent studies. O. P. Tarasenko, I. O. Naumov, S. D. Husid,
P. O. Rebinder, and others made a significant contribution to the formation of the theory
and conducting research with the aim of determining the destructive force and grain
deformation [1], [2], [3], [4].

In the scientific papers by O. P. Tarasenko linear relationship between the destructive
force and destruction deformation are investigated [1].

I. O. Naumov investigated the influence of humidity and temperature on the forces and
strain of destruction. With the increase in humidity, the destructive force decreases, and the
amount of deformation increases [2].

S. D. Khusid investigated the process of destruction and deformation of grain upon
impact and established that forces and strain of destruction for different sorts are not the same
and depend on its structural and mechanical properties [3].

The nature of grain destruction largely depends on the presence of cracks in the grain
and various types of damages.
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It is investigated in the scientific papers by O. P. Tarasenko, that sowing quality of seeds
is reduced due to the untimely allocation of fertilizers from the grain pile, which are nutrient
medium for the reproduction of microorganisms [7].

The objective of the investigation. The objective of the paper is to determine the
influence of grain size on their strength and sowing qualities of seeds, as well as the dependence
of its pathogens on its storage period.

Results of the investigation. The strength of the grain is characterized by force (P) and
destruction deformation (L). Experiments are carried out on the grains of winter wheat Poliska
90 of conditioned humidity. The strain on the deforming failure is determined on the specially
manufactured press [5].

Results of the investigation of the grain size effect on the seed quality and strength are
presented in Table 1 and Figure 1.

Experimental verification of the stated assumption showed (Table. 1, Fig. 1) that with
the increase in the width of sorting sieve openings from 2.0 to 3.4 mm, the mass of 1000 grains
increases from 16.2 to 52.3 g, and laboratory similarity from 82.2 to 96, 3% respectively. With
the increase of the sieve openings width from 2.0 to 3.4 mm, the grains crushing force increases
from 8.66 to 11.44 kg, the destruction deformation initially increases from 0.24 to 0.34 mm,
and then decreases to 0.27 mm, the ratio also decreases of destruction deformations to their
width Z/bz 0.12 to 0.08 mm/mm.

Table 1

The effect of grain size on their strength and seed quality (Poliska 90 winter wheat, manual threshing)

Size of sieve [Weight of 1000 Laboratory | Destruction force Destruction Ratio of grain fractqre
X o . deformation to their
holes, mm grains, g similarity, % R, kg deformation Z, mm .
thickness, mm/mm
34 52.3 935 10.53 0.27 0.080
3.2 495 94.1 11.00 0.29 0.090
3.0 44.6 96.3 11.44 0.38 0.126
2.8 40.2 96.0 10.70 0.37 0.132
2.6 35.4 94.9 10.63 0.33 0.127
24 26.8 92.2 9.98 0.30 0.125
2.2 21.6 90.3 9.03 0.28 0.127
2.0 16.2 82.2 8.66 0.24 0.120
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Figure 1. The influence of grains size on their destruction force and deformation; P — destruction force of grains;
8 — destruction deformation of grains; 8/b is the ratio of the grain fracture deformation to their width
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The grain of the main crop and all impurities fractions are favourable environment
for the development of microorganisms that reduce both the sowing and commercial
qualities of the grain [6]. The results of the investigations of selected samples and those
stored together with impurities in the open site for two months after harvesting are presented
in Table 2.

Analysis of data in Table 2 shows that the seeds of the large fraction are the least
susceptible to damage by microorganisms than small ones. After one month of storage, 36.0%
of grain was affected in 3.4 mm fraction, and 68.2% in 1.6 mm fraction, and after two months,
41.7 and 80.6%, respectively.

It is known that damaged seeds are poorly stored: they breathe intensively, emit a lot of
heat, get moldy; microorganisms intensively develop on them. All this results in the decrease
of their similarity. In order to reveal the influence of the storage period on sowing qualities,
special experiments were conducted on the seeds of three samples: undamaged after manual
threshing, undamaged after harvester threshing, and damaged ones. In our experiments,
laboratory similarity and germination energy were determined in one month after harvesting.
During the year, these indicators were determined every storage month. The results of the
investigations are presented in Table 3.

Analysis of the results in Table 3 shows that if the shelf life of manual-threshed seeds
is increased up to one year, the germination energy decreases from 95.1 to 86.0%, and
laboratory similarity decreases from 99.6 to 96.1%. In undamaged seeds after harvester
threshing, these indicators decrease from 91.1 to 72.2% and from 97.7 to 86.3%,
respectively. Significant deterioration of sowing qualities after harvester threshing is
explained by the presence of damage which could not be detected by used methods. In
damaged seeds, the germination energy decreases from 88.0 to 66.1%, and laboratory
similarity decreases from 97.6 to 82.1%, that is caused by the penetration of microorganisms
into them during storage.

Table 2

The influence of the storage period of Poliska 90 winter wheat seeds on their infection with pathogens

Infection with pathogens in % after one month Infection with pathogens in % after 2 months
of storage after harvesting of storage after harvesting
(5] [<5]
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3.4 15.2 20.8 | 36.0 | 34 11 15.8 24.8 | 41.7
3.2 15.1 234 | 385 | 3.2 1.6 16.0 27.3 | 44.9
3.0 1.2 15.4 25.2 | 406 | 3.0 1.8 1.0 | 16.1 28.2 | 471
2.8 15 15.6 30.0 | 456 | 2.8 2.3 13 | 163 34.1 | 54.0
2.6 14 15.6 315 | 47.1 2.6 2.6 1.5 16.5 35.6 | 56.2
2.4 1.6 15.6 36.2 | 51.8 | 2.4 2.4 1.8 | 16.9 40.2 | 61.3
2.2 1.8 12 | 157 40.1 | 554 | 2.2 2.7 21 | 17.1 | 11 | 443 | 64.6
2.0 2.0 13 | 158 43.0 | 58.8 | 2.0 2.7 22 | 175 | 14 | 475 | 713
1.8 2.4 15 | 161 | 1.2 | 461 | 634 | 138 2.9 24 | 180 | 16 | 516 | 765
1.6 31 24 | 163 | 16 | 503 | 682 | 1.6 33 26 | 182 | 19 | 546 | 80.6
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Table 3

The influence of the storage period on the sowing qualities of Poliska 90 winter wheat seeds

Storage period TX, months
1 2| 3|45 |67 ]88 ]9 |10]u n
Germination energy
Manual threshing | 95.1 | 95.4 | 948 | 946 | 92.8 | 92.6 | 91.6 | 91.0 | 90.1 | 98.0 | 87.1 |86.0

Undamaged from the
harvester

Damaged 88.0 | 87.1 | 86.2 | 859 | 85.1 | 84.3 | 84.2 | 80.1 | 79.2 | 75.0 | 70.1 |66.1
Laboratory similarity
Manual threshing | 99.6 | 99.4 | 99.2 | 984 | 98.1 | 976 | 97.2 | 974 | 975 | 97.6 | 97.8 |96.1

Undamaged from the
harvester

Damaged 97.6 | 97.5 | 96.9 | 96.9 | 95.0 | 949 | 925 | 90.1 | 89.7 | 86.8 | 85.1 |82.1

Sowing qualities, %

91.0 | 90.6 | 90.0 | 89.1 | 88.9 | 88.6 | 87.1 | 850 | 84.6 | 81.0 | 77.2 |72.2

97.7 | 975 | 973 | 969 | 975 | 97.0 | 96.8 | 95.0 | 925 | 90.0 | 89.3 (86.3

Conclusion. Experiments were carried out on winter wheat grain of Poliska 90 seed
variety with conditioned humidity. The value of destructive force and grain destruction
deformation were carried out on specially manufactured installation.

Carried out investigations showed that with the increase of sieve holes width, the
destruction force of the grains increases, the destruction deformation decreases, and the ratio of
the destruction deformation to their width also decreases.

Experiments show that if the storage period of manual-threshed seeds increases to one
year, then the destruction energy decreases from 95.1 to 86.0%, and laboratory similarity from
99.6 to 96.1%. In undamaged seeds after harvester threshing, these indicators decrease from
91.1to 72.2% and from 97.7 to 86.3%, respectively.

Therefore, the carried out investigations make it possible to determine the value
of destructive force and grain destruction deformation, which affects the seeds sowing
quality. This is important for elite and super-elite seeds reproduction and the first
reproduction of new promising field crops varieties, it enables to increase the agricultural
crop capacity.
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BILIUB PO3MIPY 3EPHIBOK HA IX MIIIHICTH TA SIKICTh
HACIHHA

Cranicaas I'epyk; Cepriii IIycToBiT

Kumomupcokuii azpomexuiunull haxosutl Koieoxrc,
Kumomup, Yrpaina

Pe3ztome. Pisenv mpasmysannus npu 30upanni i nicaazdoupaivuii 00pobyi 3anedcumsv  6io0

Miynocmi 3epHa 1 xapaxmepy pYUHIGHUX Ccul, wo Oilomb Ha Hbo2o. Tpasmosane 3epHo 8 npoyeci
3bepicanns empayae ¢60i NOCIGHI 1l NPOO0GOAbYL AKOCMI, € CHAPUAMAUGUM cepedoguujem O
PO3MHOJICEHHST MIKPOOpeanismia. Memoio pobomu € GU3HAYEHHS 6NAUBY PO3MIPY 3ePHIBOK HA iX MiyHicmb
ma Mnoci@Hi SAKOCMI HACIHHA, 4 MAKOJC 3ANEHCHICMb 3apadjiceHoCmi 1020 NAmozeHamu 6i0 mepMiny
tioeo 30epicanns. Bukiadeno pezynbmamu 00CAiOdNCeHb GNAUBY PO3IMIDY 3ePHIGOK HA SAKICMb HACIHHSA
i ix miynicmo. 3epno ocHoBHOI Kynvmypu U yci @paxyii 0oMiwox € cnpuamiugum cepedosuuyem O
PO36UMKY MIKPOOP2AHI3MI8, WO 3HUNCYIOMb AK NOCI6HI, mak i moeapui axkocmi 3epHa. Pesynbmamamu
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00CnioJceHb GI0IOPAHUX 3PA3KI6, WO 30epicatombesi pazom 3 OOMIWKAMU HA BIOKPUMOMY MAUOAHYUKY
npomsa2oM 080X MiCAYI8 Nicast 30UPAHHS, BCMAHOBLEHO, WO MEHUE 8CbO20 YUKOOICEHHIO MIKDOOP2AHIZMAMU
niooaemovca HAcinHA eenukoi gpakyii, a Oinvwe — OpibHe. YV mipy 36invuienHa mepminy 36epicanHs
HACIHHA, 0OMOJIOYEH020 BpPYHHY, 00 DOKY eHepeis npopocmanus smenwuaacs 3 95,1 0o 86,0%, a
nabopamopua cxodxcicmv 3 99,6 — 0o 96,1%. Y uempaemosanoeo HACiHHA Nicisi KOMOAUHOB8020
obmonomy yi NOKA3HUKU 3HUUAUCA 810n06ioHo 3 91,1 0o 72,2% i 3 97,7 0o 86,3%. 3naune nocipuienus
nocignux Axocmel nicis KOMOAUHO8020 0OMOIOMY NOACHIOEMbCA HAAGHICMIO MPABM, AKI He 60an0Cs
BUAGUMU  BICUBAHUMU MeMOOaMU. Y mpasmoeanozo HACIHHA eHepeisi NPOPOCMAHHS 3MEHWULACS 3
88,0 0o 66,1%, a nabopamopna cxoxcicme — 3 97,6 0o 82,1%, wo GUKIUKALO NPOHUKHEHHAM
MiKpoopeanizmie 'y Hux nio uac 30epicanns. Buxnadeno memooOuxy 6usHaweHHs 6NauU8y pO3MiIpy
3epHieoK Ha ix MmiyHicmb ma mepminy 30epicanns Haciuusa osumoi nwenuyi Ilonicoxa 90 na ii nocisui
axkocmi. Ilposedeni Oocniodxcenus Oaroms 3M02y BUIHAYAMU GEIUYUHY PYUHIBHO20 3YCULIA  MaA
Odepopmayito pyliHy8aHHA 3epHA, WO 6NIUBAE HA NOCIBHI sAKocmi Hacinua. ILle eadxciuso npu
PO3MHOJICEHHI HACIHHS enimu U cynepeiimu ma nepuiol penpoOoykyii HOBUX NepCNneKMUSHUX COPMI8
NONLOBUX KYAbIMYP, OAE€ MONCAUBICMb RIOGUWUMNU YDOICAUHICb CIIbCbKO20CNO0APCOKUX KYIbMYP.

Kntwowuosi cnosa: osuma nuwenuys, mpasmysaHus, 30epicanHs, MIiYyHiCmb, 3E€pHIBKA, pPO3MID,
DPYUHYBAHHSL.
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