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Abstract. The article shows results of impact colloidal solution various
concentrations of zinc and copper and their complex on laboratory germination
of oats seeds. Noted, that copper concentration 1:1 had reduced seed
germination for 3-14%, which has a negative impact on subsequent processes
of growth oats. Concentration of copper 1:10 was affecting on germination of
seeds at the same level as control variant, so is not evident phytotoxicity of
copper in that solution concentration. Established, that with copper
concentration 1: 100 seeds germination of all surveyed crops was increased,
what allow argue about the effectiveness of solution at this concentration.
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Formulation of problem. One of the current problems is significant
anthropogenic pollution of environment, which has an impact on plants and
seeds [6]. Presence of available micronutrients in seeds makes enzymatic
processes more active [2]. Treatment of seeds before sowing by growth
stimulating agents provides fast and friendly germination, increases plant
resistance to unfavorable factors, such as lack of moisture and defeat by
diseases, significantly improves competitive properties of crops in relation to
weed [7].

Analysis of recent research and publications in which was started
solution of the problem. Between accumulation of heavy metals in plants
and pollution of environmental are direct, although disproportionate,
relationship: the higher concentration of metals in environment, the more their
in plants [7]. Contamination of farmland by heavy metals mainly occurs due to
atmospheric emissions of enterprises, livestock farms and because of
application fertilizers and pesticides [4, 6].

However, some heavy metals in minimum quantities are necessary to
carry out the biochemical and physiological processes in plants. Absence of
these metals breaks plants growth and development [1, 8]. Under natural
conditions in soils simultaneously exist different metals. Some of them are
interacting. The available in the scientific literature data regarding reaction-
answer of plants for action some (over twenty) different metals, which
accumulating in different organs of plants and affect on their growth and
development [4, 5]. For these studies it is important to determine how the
heavy metals spreading in various organs, tissues, cells and organelles. The
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study of growth processes of plants under the influence of heavy metals,
research mechanisms of plant resistance and accumulation of heavy metals —
important task of modern plant biology [5].

Zinc affects on growth of plants through its participation in the synthesis
of auxin (growth hormone). Lack of zinc inhibits rate of cell division that leads
to external changes [1].

Number of copper at the time of sprouting roots plants decreases and
restoring again only for transition to independent power supply. That’'s why
plants are most susceptible to feeding by copper at early stages of
development. Seeds, which ware treated by copper, were ahead of control by
speed of development on 20%. As a result, plants are more resistant to
temperature changing and easier tolerate soil drought. With feeding by high
doses of nitrogen fertilizer is heightened needs of copper by plants, which also
contributes to worsening of copper deficiency symptoms [5].

Weighty value for getting high performance of grain cereals has initial
intensity of growth processes. One of the measures for solving the problem —
selection of optimum complex for treating seeds with using of trace elements
and bacterization before sowing, which is basis for healthy, friendly shoots and
improves the quality of sown seeds [1].

Purpose of research. In connection with said, purpose of our study
was investigating effect of colloidal solution different concentrations of zinc
and copper, and their complex effect on laboratory germination of oats seeds.

The main goal is to maximize yields of agricultural crops, foundation of
which is seed material.

Material and methods of research. Was studied plants oats (Avena L.)
variety Busol. Seeds was germinated in distilled water (control) and in colloidal
solution Zn and Cu with concentrations 1:1; 1:10 and 1:100. The study was
performed in triplicate.

The main indicator quality of material is seed germination, which mostly
ensures biopotential of crops. Planting density and uniformity of its distribution
depends from seed germination. Germination of seeds (Lab) - is correlation of
number of germinated cereals seeds to the number of analized seeds, which is
explored in the laboratory, expressed as a percentage.

Seeds treated according to scheme: 1. Control (distilled water); 2. Zn at
concentration 1:1; 3. Cu at concentration 1:1; 4. Zn at concentration 1:10; 5. Cu at
concentration 1:10; 6. Zn at concentration 1:100; 7. Cu at concentration 1:100.

By scientists of NULES (Lopatko K. G., Aftandilyants E. G., Zasekin, D.
A., Kalenska S. M., Tonha O. L.), was developed technology for getting
biogenic water-based metal colloidal solution by physical method, such as Fe ,
Mn, Zn, Mo, Co, Cu, Ag, which are necessary for the implementation of
biological potential of plants and was patented mother colloidal solution of
above metals [3].

Results of research. As subject of study was selected seed variety of
oats Busol. Oats seeds absorb 60-65% water of its own weight for
germination. With using of colloidal solution Cu at concentration 1: 1 seed oats
in 3 days were not germinated. There were some sprouts of seeds.



After analyzing results of sprouting and calculation of oat seed
germination was found that concentration of copper 1:1 is phytotoxic during
germination of oats (fig. 1).

Fig. 1. The effect on seed germination oats varieties Busol colloidal
solution of Cu, after 3 days

Was determined that concentration of copper 1:1 reduces seed
germination for 3-14%, what is negative for further oats growing. As with
decrease of laboratory germination also decreases field germination, that's
leading to low plant density of these crops. It should be noted, that with
decreasing concentration of colloidal solution copper and zinc were increased
laboratory germination, as evidenced by the data accordingly 81% and 79% in
comparing with 75% control variant.

Was detected close correlation relationship between concentration of
colloidal solution and laboratory germination, which is R = 0,841 and was
received regression equation y = -0,1125x°+2,6515x%-22,778x3+87,083x2-
143,12x+151,43 (fig. 2).

For copper concentration 1:10 germination of seeds was at the same
level as at control samples, that is tells about null phytotoxicity of this solution,
but also about absence of reasons for introduction this component.
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Fig. 2. Germination of cereal seeds, depending on the studied
component, %

It should be noted, at copper concentration 1:100 seed germination of
investigated culture is grew, allowing argue about the effectiveness of this
solution at given concentration;

Was established, that germination of seeds oats was reduced by zinc
concentrations 1:1 and 1:10, only with concentration 1:100 percentage of
observed germinated seeds was increased.

Conclusions. Treatment seeds by colloidal solution of nanometals
increases field germination of seeds depending on variety potential and low
concentrations of colloidal solution that is very important.

Also protects seeds and shoots from infection, can save to 50% of
protectants, or completely replace it without sacrificing quality of preplant
seeds treatment, shows a synergistic effect, eliminates shaking off protectants
during transportation, loading and sowing.
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BMNMMUB KONOIAHOIO PO34YMUHY LIMHKY TA MIAI
HA NMPOPOCTAHHA HACIHHA BIBCA

MNoHuap J1. M., lWenb O. C.

AHomauia. Y cmammi npueedeHo pe3yribmamu erisiugy Kosi0i0HO20
PO3YUHY PI3HOI KOHUEeHmMpauii YUHKY i Midi ma ix Komrsekcy Ha rlabopamopHy
cXoxicme HaciHHS eieca. BcmaHoerneHo, wo Oid KoHueHmpauii mioi 1:1 €
imomoKCcU4HOK 1i0 Yac rnpopoulysaHHsI HaciHHS eigca. 3a3HayeHo, Wo 3a



KoHUeHmpauii midi 1:1, 3HUXYembCS cXOxicmb HaciHHA Ha 3—14%, wo mae
HezamuegHuU ernug y rodasbuux pocmosux rpouecax sieca. BcmaHogeHo,
wo KoHueHmpauis midi 1:10 ennueae Ha CXOXiCmb HaCIHHS Ha pPIi6HI
KOHMpPOJsiIbHO20 8apiaHmy, mobmo He rpoc/liOKo8yemMbCs himMOMOKCUYHICMb
OaHoi KoOHUeHmpauii po34uHy midi. Bid03Ha4yeHO, wo 3a KoHuyeHmpauii Midi
1:100, cxoxicmb HaciHHS ycix OocridxysaHuUX Kyrnbmyp nidsuujuniacs, wo oae
3Moay cmeepdxysamu rpo egheKmueHicmb PO34YUHY 3a 0aHOI KOHUEeHmpauii.

Knro4oei cnoea: oeec, HaCiHHs1, KOJI0iOHUU PO34YUH MiOi ma UUHKY,
KOHUeHmpauisi, pimomokcu4Hicms.

BIMUAHUE KOJIJTOMAHOIO PACTBOPA LIMHKA U MEOU HA
NMPOPACTAHUA CEMAH OBCA

MNoHuap J1. H., lWeHb O.C.

AHHOmMauusi. B cmambe npueedeHbl pe3ynibmamel  8/USHUS
KOMIOUOHO20 pacmeopa pasfiuyHol KOHUeHmpauuu UuHKa u Medu U ux
Komriniekca Ha slabopamopHyt0 8CXOXECMb CEeMSsIH 08ca. YCmaHO8/eHO, Y4mo
Oelcmeue KoHUeHmpauyuu meou 1:1, saensgemcsi pumomoKCUYHbIM 80 8PeMs
npopawusaHus cemsiH ogca. Ommed4eHo, Ymo rnpu KOHUeHmpauuu meodu 1:1,
CHUXXaemcsi ecxoxecmb cemMsiH Ha 3-14%, umo oka3bigaem He2amueHoe
enusiHue 8 OarbHelwux pPOCmOBbIX Mpouyeccax 08ca. YcmaHo8/1eHO, 4mo
KoHUeHmpauyusi medu 1:10 enusiem Ha 8CX0)XXeCmb CEeMSIH Ha ypO8HEe KOHM-
POJSIbHO20 8apuaHma, Mo ecmb He [pociexusaemcss humMomoKCU4YHOCMb
OaHHOU KOHUeHmpauyuu pacmeopa medu. OmmedyeHO, Ymo rpu KOHUeHmpa-
yuu medu 1:100, ecxoxecmb ceMsiH 8cex uccredyeMbixX Kyrbmyp roebicu-
face, 4mo noseosisem ymeepx0amb 06 aghgpekmusHocmu pacmeopa 8
OaHHOU KOHUeHmMpauuu.

Knro4deenle cnoea: osec, ceMeHa, KO/IJTIOUOHbIU pacmeop mMedu u
YUHKa, KOHUeHmpauusi, (pumomoKCU4YHOCMb.



