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THE EFFECT OF PRE-SOWING TREATMENT OF WINTER
SOFT WHEAT SEEDS WITH UV-C RADIATION ON
BIOLOGICAL PROCESSES

One of the actual problems in crop production is the selection of
ecologically sustainable cultivars, that is, medium-intensity forms
that can give a stable yield in any conditions. For the selection of
winter wheat, like any other crop, the quality of source material has
always been and remains important, which should be diverse in
morphological and ecotypical characteristics, show stable producti-
vity, ensure high crop yield at optimal costs and high-quality seed
performance.

The problem of agricultural activities for pre-sowing stimulation
of wheat seeds has been widely covered in the literature for many
years [1, 2]. Significant attention has the technology of growing
wheat, based on the systematic use of preparations containing humic
and fulvic acids [3, 4]. The use of such drugs begins with pre-sowing
seeds treatment. Further, these drugs are applied to the soil and used
for foliar feeding. It was found that this approach significantly
improves the physical and chemical-technological properties of
wheat grain, in particular, the mass of 1000 grains, nature, protein
content and grain drop number.

The influence of biologically active substances, herbicides and
their compositions on laboratory and field seed germination, the
development of plants at the initial stage is investigated [5]. It is
shown that the use of humic growth stimulants contributes to both an
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increase in the rate of germination energy and the intensification of
plant growth and development. In recent years, the number of
experimental studies devoted to the influence of physical factors on
seed material, contributing to an increase in sowing qualities,
enhanced photosynthetic activity, survival, and increased yield, has
significantly increased [6, 7]. The greatest attention, in our opinion,
deserves the use of UV irradiation of seed.

In this regard, the aim of this paper was to study the pre-sowing
effect of UV-C irradiation of winter soft wheat seeds of “Yuzhanka”
cultivar on biological processes (seed vigour and germination). This
cultivar is highly adaptable and high-yielding. Its potential is 85—
100 c/ha, it forms high grain increments in the middle agricultural
background. Grade “Yuzhanka” refers to medium-sized cultivars,
which allows it to be more resistant to lodging and shedding. The
Yuzhanka cultivar forms grain with a mass of 44.0-46.0 g and nature
of 790-830 ¢g/l. The cultivar is characterized by excellent grain
quality: protein content reaches 15,6 %, gluten — 33,5 %, vitreous —
66 %. When preparing seeds, the highest quality fractions are selects.
For over a century, a polemic has been going on about the value of
large fractions of seeds for sowing. But we must not forget that the
seeds of medium fractions are also full-fledged, the yield of which
under normal weather conditions is not inferior to the yield of large
fractions.

The size index for wheat seeds is not standardized by the
Ukrainian standard, although it is partially taken into account when
determining purity according to DSTU 4138-2002 [8]. Seeds were
separated into fractions of standard sizes 2.2x20, 2.5x20, 3.0x20.
Seed quality was determined according to DSTU 4138-2002 [8].
The studied seeds were divided into fractions: small — 1 sample,
middle — 3 samples, large — 2 samples. The UV lamp of ZW20D15W
type 20W power was used as irradiation source. The distance
between lamp and samples was 25 cm. By varying of exposure time
and distance to the UV source the necessary radiation dose was
created. The measurements of UV-C radiation dose were conducted
with the radiometer “Tensor-31”. The chosen samples (except the
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control ones) were irradiated with UV-C doses of 120, 500 and
1000J m?,

The great importance in determining the effectiveness of
measures has the values of seed vigour and germination, which are
largely associated with field germination, survival and plants
productivity. After 4 days of the experiment the number of seedlings
shoots was counted and seed vigour was defined. The germination
percentage was defined after 8 days from the end of seeds treated

In the control samples, the value of seed vigour in large and
middle fractions was 94 % and germination was 95 %. For seeds of a
small fraction, the seed vigour and germination were 77 % and 79 %,
respectively. The seed vigour after irradiation with the indicated
doses ranged from 87-94 %, germination 93-96 %. The seed vigour
and germination of small fraction seeds as a result of irradiation
amounted to 78 % and 84 %, respectively.

Thus, the use in the pre-sowing seed treatment of UV irradiation
is an effective measure to improve the quality, especially of small
fractions: the seed vigour of which increases by 1.3 %, and labora-
tory germination — by 6.3 %.

Fig. 1. The samples of wheat seedlings at different UV-C doses (at
the top — control sample and at exposure dose of 120 J m™, at the
bottom — at exposure dose of 250 and 1 000 J m™
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TEOPETU4YHI OCHOBU NMPOLIECIB
B XAPYOBIW BIOTEXHONOTI

VY cyuacHili Xap4oBOi OIOTEXHOJOTi BUIUISIOTH JBa HAIMPSMKU:
3aCTOCYBAHHS PEYOBHMH 1 3’€IHAHb, OTPUMAHHX OIOTEXHOJOTIYHUM
crioco0oM (HaNpHUKIIAA, OPTaHIdHUX KHCJIOT, aMiHOKHCIIOT, BiTami-
HiB), 1 iHTeHCH(IKaIlid OIOTEXHOJOTTYHUX TPOIECIB Y BHUPOOHHUITBI
XapyOBHX MPOIYKTIB.

B nanuii yac B Xap4oBili MPOMHUCIOBOCTI MIHUPOKO BUKOPHCTOBY -
€TBCS TIPOAYKITiS, OTpUMaHa OIOTEXHOJOTTIHHM criocoboMm. Po3mm-
PIOETBCST 00JIAaCTh 3aCTOCYBaHHS Xap4oBUX N00aBOK, B TOMY YHCIIi
OTPUMAaHHUX 32 JIOTIOMOTOI0 MIKPOOHUX KJITHH: OpraHIYHUX KHUCIOT,
(epMEHTHHX MpernapariB, MiICOIOMKYBadiB, apOMaTH3aTOpIB, 3aryc-
HUKIB i T. 1. Ha mpogoBois4oMy pUHKY 3pOCTaEe acOPTUMEHT (PyHK-
[IOHAJIIFPHMX Xap4oBUX NpOAyKTiB. Jlis iX BHUPOOHMITBA 3aCTOCO-
BYIOTHh BiTaMiHHM, aMIiHOKHCIIOTH Ta IHIII CIIOJyKH, OTpHMaHi OioTex-
HOJIOTTIHUM criocobom [1].
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