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EFFECT OF 10 HZ BINAURAL BEAT BRAIN ACTIVITY AND THE EFFECTIVENESS
OF A SIMPLE SENSORIMOTOR REACTION AND THE REACTION OF CHOICE FOR MEN AND WOMEN

As a result of researches of 20 persons, aged 18-23 years, it was found that men under the influence of binaural beats 10 Hz, compared with
binaural sound when testing a simple sensorimotor reaction was found greater activity in the frontal, central and occipital areas of both hemispheres
and right temporal and parietal areas, which may be indicative about activation system imaginative and creative thinking, the need for which was absent
for the implementation of a simple sensorimotor reaction. Differences in time as a simple sensorimotor reaction and choice reaction was observed.
When testing, choice reaction was detected influence of binaural beats 10 Hz on the brain activity of men. In women under the influence of binaural
beats 10 Hz were significantly higher speeds as a simple sensorimotor reaction and choice reaction and significantly smaller spread of latent periods of
simple sensorimotor reaction. This was above the hemispheric interaction suppressed irrelevant zone and the high activity of the ascending process of

attention that has provided highly specific data processing and high performance tasks compared with binaural sound.
Key words: binaural beats 200 Hz, 10 Hz, brain activity, sensorimotor reaction, selection reaction.
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CHANGE OF ZOOPERIPHYTON COMMUNITIES BY DOWNSTREAM
OF KANIV HYDROELECTRIC POWER PLANT IN AUTUMN PERIOD
The results of a study of communities of zooperiphyton from stone embankments of shore protection structures in the down-

stream of Kaniv hydroelectric in the autumn period has been presented. Inverse relationship between quantitative indexes of
zooperiphyton (as density and biomass) its diversity and the distance from the hydroelectric dam was founded.

Key words: periphyton, hydroelectric, downstream.

Cascade of hydropower plants on the Dnieper River
has a significant impact on the ecosystem of the river. Al-
though the channel sections in downstream of dams of
hydroelectric power plants, transform not so dramatically,
compared with sections of reservoirs upstream of hydroe-
lectric power plants, but also undergo significant changes
associated with unusual for river ecosystems daily fluctua-
tions in water level and flow velocity and changes in the
hydrological and thermal regime of rivers, ice regime and
others [1]. River sections of Dnieper reservoirs studied, in
particular, on the example of part of Kaniv reservoir within
the city of Kyiv [2, 3, 4]. In this case, the impact of hydro-
power was combined with strong anthropogenic influence
of the city. In the present study presented the results re-
lated to the river section of Kremenchug reservoir, which is
influenced by Kaniv hydroelectric. Influence of the town of
Kaniv is much smaller compared to Kyiv. Moreover, much
of investigated areas are adjacent to protected areas
(Kaniv Nature Reserve). As a marker group to study the
effect of hydroelectric on the river ecosystem was chosen
zooperiphyton that is a traditional object for hydroecological
research because it shows a high sensitivity to a wide
range of environmental factors [5]. In addition, the stone

embankments of shore protection constructions give a fa-
vorable substrate for communities of periphyton, and cre-
ate similar biotopical conditions at different distances from
the hydroelectric dam. It allows estimate marker settings of
these communities (such as density, biomass and diver-
sity). In the autumn there is a decrease in water tempera-
ture in the Dnieper River and reduction of water level in the
tailrace Kaniv hydroelectric [6, 7]. This leads to a complete
draining of some shore protection embankments.

Materials and methods. Periphyton samples were taken
in October and November 2016 on the stone embankments
of shore protection constructions along the right bank of
Dnieper River in the area from the town of Kaniv to the
village of Pekari (Kaniv district, Cherkasy region.) (Fig. 1).
7 stations were chosed at different distances below the
dam hydroelectric. On the stone embankments of shore
protection constructions were selected two points (up and
downstream), on the stations Ne3 and Ne5 — only one. Sta-
tion Ne5 was investigated only in October and only one
sample was taken, because of the small length of its em-
bankment, and in the fall, due to lower water levels in
Dnieper River the embankment was drained between the
launchings of hydroelectric.

Fig. 1. The stations where samples were taken
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Samples were taken by flushing of periphyton from the
stones taken out of the water from a depth of 0.5 m in the
evening (before evening launching of the hydroelectric).
Collected organisms were fixed with formalin. Primary
processing of samples was carried out with Bogorov count-
ing chamber and a stereo microscope MBS-9 (2x10). Lin-
ear parameters of representatives of zooperiphyton meas-
ured with an eyepiece reticle. Determining the biomass of
organisms was performed using a torsion weighing scale
VT-500 or by method of biomass calculation on the basis of
the linear dimensions (for larvae of Chironomidae — accord-
ing to Balushkina [8]). The density and the biomass of pe-
riphyton communities were counted on 1 m? of stone sur-
face. To assess the diversity of taxonomic groups used the
Shannon index [9]. Mathematical processing was per-
formed by standard statistical methods. Because the stud-
ied relations were different from linear, was used Spear-
man's rank correlation coefficient [10].

Results and discussion.

The main taxonomic groups of aquatic invertebrates
found in periphyton of downstream of Kaniv hydroelectric
were: representatives of phylum Mollusca: class Bivalvia
(Dreissena polymorpha and some individuals of
D. bugensis), class Gastropoda (mainly Theodoxux fluvi-
atilis), representatives of phylum Annelida: class Oli-
gochaeta, phylum Arthropoda: class Insecta (Chironomi-
dae larvae and Trichoptera larvae). Only by separate in-
dividuals were presented leeches (phylum Annelida, class
Hirudinea), including Piscicola geometra; crustaceans

(phylum Arthropoda, class Crustacea), springtails (class
Entognatha, subclass Collembola), larvae of dragonflies
(class Insecta, order Odonata).

The dominant groups in number were: Dreissena (at
stations Ne 2, 6, 7 at the up points, at station Ne 4 — at the
down point and at station Ne 3, at these points, their part in
total number was 29,7-76,2%), Oligochaeta (at stations
Ne 1 and Ne 4 — at the up points, at stations Ne 2, 6 and 7 —
at the down points, where their part in total number was
33,6-66,2%), Chironomidae (at station Ne 5 at the up point
where their part in total number was 62.5% and station
Ne 1 — at the down point, where their part in total number
was 31.7%). In biomass dominated Dreissena (at all sta-
tions except the station Ne 5, where Dreissena was absent,
its part in the total biomass was 57,6-99,4%). In conditions
of station Ne 5 the main part of biomass was made by chi-
ronomid larvae and gastropods (33.3% for both).

The total density of zooperiphyton communities in the
study area varied over a considerable range. The differ-
ence between its maximum and minimum value was 3 or-
ders of magnitude (Table. 1). lts lowest value (69.0 ind./mz)
noted on the station Ne 5. Considering only stations that in
the study period were not undergo draining, the minimum is
the density at the up point of the station Ne 4
(421.7 ind./mz). The highest density (15899.5 ind./mz) was
recorded at the station Ne1 (up point).

Table 1. The average density of communities of zooperiphyton (ind./m?
on a stone embankment in the downstream of Kaniv hydroelectric

Station 1 1 2 2 4 4 5 6 6 7 7
Distance to the dam, km 3,46 3,46 4,12 4,12 5,77 577 | 6,48 7,24 7,24 7,72 7,72
Point up down up down up down up up down up down
Oligochaeta 8492,7 | 2095,2 | 2809,1 | 2276,6 | 3706,6 | 180,7 | 367,5 | 8,6 358,0 1451,6 818,5 |1468,1
Theodoxus fluviatilis 261,9 227,8 21,3 - - - 71,6 20,2 2491 -
Dreissena 1588,3 | 2000,0 | 3145,3 | 1148,9 | 4362,9 | 150,6 | 971,1 - 1837,7 | 1371,0 | 5017,8 | 387,8
Trichoptera 1458,7 | 2261,9 | 2472,9 | 255,3 193,1 90,4 52,5 - 23,9 201,6 1174,4 | 83,1
Chironomidae 4311,2 | 3190,5 | 1800,4 | 1531,9 | 1583,0 - 367,5 | 43,1 119,3 1209,7 | 12456 | 249,3
Piscicola geometra - - 54,2 - - - - - - - -
Girudinea (other) - - 21,7 42,6 - - - - - - -
Gastropoda (other) 16,2 190,5 32,5 276,6 - - 8,6 - 60,5 106,8 27,7
Gammaridae 32,4 - 32,5 - - - - - - 71,2 -
Asellus aquaticus - - - 21,3 - - - - - - -
Acari - - - - - 26,2 - - - 35,6 -
Collembola - - - - - - 8,6 - - - -
Odonata - 71,4 - 21,3 - - - - - - -
Diptera (other) - - 10,8 - - - - - - - -
Total density, ind./m? 15899,5 | 10071,4 || 10607,4 | 5595,7 | 9922,8 | 421,7 [ 1784,8 | 69,0 | 2410,5 | 4314,5 | 8718,9 |2216,1

’ +1589,0 | £+1007,1 | +1060,7 | +559,6 | +992,3 | +422 |+178,5| 16,9 | +241,1 | +431,5 | +871,9 |+221,6
Number of taxonomic 6 7 10 9 3 5 4 5 6 8 5
groups
Shannon index 0,5 0,67 0,66 0,62 0,46 0,5 0,47 0,34 0,57 0,57 0,43

In general, it was detected the tendency to reduce the
total density of communities with increasing distance from
the hydroelectric dam, but this correlation was not statisti-
cally significant. However, this dependence was found for

the density of separate groups of aquatic invertebrates:
chironomids larvae (rs=-0,67, p<0,05, Fig. 2) and oli-
gochaetes (rs =-0,59, p<0,05).
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Fig. 2. The relationship between Chironomidae larvae density
and distance from hydroelectric dam.

Biomass of communities varied in even wider range, going drying. Among the other stations, the lowest value of
the difference between the extreme values reached 6 or- total biomass (2.47 g/mz) was found on the station Ne 4 (up
ders of magnitude (Table. 2). The minimum value was also point). Maximum biomass (158.99 g/mz) was found at the
found at station number 5 (0.003 g/m?), which was under- station Ne 2 (up point).

Table 2. The average biomass of communities of zooperiphyton (glmz)
on a stone embankment in the downstream of Kaniv hydroelectric

Station 1 1 2 2 3 4 4 5 6 6 7 7
Distance to the dam, km 3,46 | 346 | 412 | 412 | 512 | 577 | 577 | 6,48 | 724 | 724 | 7,72 | 7,72
Point up |down| up |down up | down up up |down| up |down
Oligochaeta 1,05 | 0,17 | 0,17 | 0,20 | 0,15 | 0,02 | 0,03 |0,0004| 0,02 | 0,11 | 0,06 | 0,13
Theodoxus fluviatilis 21,69 2,36 | 0,11 - - - - 0,31 - 2,35 -
Dreissena 76,69|74,45|148,37 (53,26 | 132,01 2,68 | 23,18 - 81,81]33,02( 124,48 | 16,07
Trichoptera 0,76 | 0,86 | 1,26 | 0,17 | 0,17 | 0,04 | 0,02 - 0,01 | 0,09 | 0,56 | 0,06
Chironomidae 1,10 | 0,57 | 0,85 | 0,30 | 0,46 - 0,14 | 0,001 | 0,03 | 0,18 | 0,31 | 0,03
Piscicola geometra - - 0,30 - - - - - - - - -
Girudinea (other) - - 0,02 | 0,01 - - - - - - - -
Gastropoda (other) 0,001| 0,12 | 5,59 |21,49| 0,01 - - 0,001 | 0,01 |23,91| 0,01 | 0,06
Gammaridae 0,05 - 0,07 - - - - - - - 0,14 -
Asellus aquaticus - - - 0,13 - - - - - - - -
Acari - - - - - - 10,0001 - - - 0,001 -
Collembola - - - - - - - 0,0005] - - - -
Odonata - 1,71 - 0,81 - - - - - - - -
Diptera (other) - - 0,001 - - - - - - - - -

79,66 99,57 (158,99|76,46(132,80| 2,74 | 23,38 |0,003+|82,19|57,32127,92| 16,33
7,97 [£9,96|+15,90 | +7,65|+13,28 | +0,27 | +2,34 | 0,0003 | +8,22 | +5,73+12,79 | +1,63
2,97+ (3,31%| 2,67+ [1,61%| 0,79+ | 0,06+ | 0,20+ |0,002+ 0,05+ (0,38+| 1,07+ |0,21%
0,30 {0,33] 0,27 | 0,16 | 0,08 | 0,01 | 0,02 |0,0002| 0,01 | 0,04 | 0,01 | 0,02

Total biomass, g/m?

Biomass of soft periphyton, g/m®

Quantitative indexes of Dreissena settlements in pe- analysis of soft periphyton biomass (excluding molluscs)
riphyton didn't show statistically significant depending on showed a clear dependence on the distance below the
the location relative hydroelectric dam. Due to the domi- dam (rs=-0,63, p<0,05%, Fig. 3). This correlation was
nance of Dreissena in periphyton biomass for almost all also detected for biomass of chironomid larvae
investigated points, the total biomass depending on the (rs=-0,61, p<0,05%) and for biomass of oligochaetes

distance from the dam also wasn't detected. However, (rs=-0,65, p<0,05%).
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Fig. 3. The relationship between the total biomass of periphyton excluding molluscs and distance from hydroelectric dam

To characterize the structural and functional organiza-
tion of the communities was used quantitative assessment
of taxonomic diversity of zooperiphyton communities using
Shannon index. Found that taxonomic diversity of the
communities also decreases with increasing the distance
from the hydroelectric dam, but the relationship are weak
and not statistically significant.

Thus, the dependence of quantitative indexes of devel-
opment and structural and functional organization of com-
munities of periphyton on stone shore protecting structures,
in the riverbed of the Dnieper River on the distance from
the downstream of Kaniv Hydroelectric Power Plant was
detected. This can be explained more rheophilic conditions
of upper (closer to the dam) parts of riverbed. According to
other researchers flow rate has a positive effect on density,
biomass and diversity of communities of zooperiphyton [11,
12]. However, when flow rate is great (over 2 m/s) condi-
tions are unfavorable [13]. In the downstream of Kaniv hy-
droelectric the flow rate reaches 1.0-1.5 m/s [14]. It should
be noted that for communities of phytoepiphyton is typical
inverse relationship: when the flow rate increases the den-
sity, biomass and diversity of communities — are falling [3].

It is well known that Dreissena forms specific bio-
cenoses in which it is an ecosystem engineer that deter-
mines the conditions for the existence of other species in
periphyton [13]. But our research has found no statistically
significant dependence between biomass or density of Dre-
issena and the distance from the dam. Simultaneously, the
density of other taxonomic groups of periphyton positively
correlated with biomass of Dreissena (for the overall den-
sity rs=0,81, p<0,01). On the other hand, we know that Dre-
issena can inhibit the development of other organisms in
communities of periphyton [15]. But we have not found a
solid surface coating of substrate by Dreissena settle-
ments. Thus, we can assume that settlements of attached
clam occupy only part of the area of the substrate and it
leads to increase habitat diversity. Meaningful correlation
between the biomass of Dreissena and the taxonomic di-
versity of communities of periphyton was not found.

The impact of fluctuations in water levels most clearly
appeared in the station Ne 5, where in October we were
able to take only one sample, and in November the em-
bankment was completely drained. This periodic draining
significantly reduces density (by 1-3 orders of magnitude
compared with other stations) and biomass (by 4-6 orders

of magnitude) of organisms of zooperiphyton. Including
precisely on this station was not found Dreissena.

Conclusions:

In the communities of zooperiphyton in the downstream
of Kaniv hydroelectric were detected representatives of 8
classes of aquatic organisms. The major groups were mol-
luscs, oligochaetes and insects (chironomid and caddisfly
larvae). The largest part of the total biomass of the com-
munities of periphyton is made by bivalves (Dreissena)
which are the ecosystem engineer species.

The density and biomass of representatives of zoop-
eriphyton at the investigated area in the autumn period
exhibit a negative correlation with distance from hydroelec-
tric dam. It is probably due to more rheophilic conditions in
the points closer to the dam.

Periodical (every day) draining of some embankments
of shore protection structures in the study period of year
has a catastrophic effect on communities of periphyton.
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Hapinwna po peakonerii 18.04.17

KviBcbkui HalioHansHUI yHiBepcuTeT imeHi Tapaca LLleBueHko, KuiB, YkpaiHa

3MIHU 300I'IEPV_I(DITOHOBI/IX YIPYNYBAHb Y HWXHBbOMY B'E€dI
KAHIBCbKOI NAPOENEKTPOCTAHLIII B OCIHHIM NEPIOA
Y daHili po6omi HasedeHi pe3ynbmamu AocnidxeHHs1 y2pynoeaHb 300nepughimoHy KaM'sHux nidcunok 6epe2oykpinsroeanbHuUx cropyod e Hu-
XHbOMY 6'eqpi KaHieckoi MEC y ociHHIl nepiod. BusienieHo 360pOmHy 3anexHicmb MK KiFIbKICHUMU roKa3HUKamu 3oonepuchimoHy (makux siK
winbHicms i 6iomaca), lio2o pi3HoMaHimmsaM ma eidcmanHio 8id 2pebni M3C.

Knroyoei cnoea: nepughimoH, 2idpoenekmpocmaHyisi, HUXHili 6'eb.

M. BopuceHko, acn., . Jlykawos, A-p 6uon. Hayk

KneBckuit HaumoHanbHbIW yHUBepcuteT umeHu Tapaca LlleBuyeHko, Kues, YkpauHa

W3MEHEHWE 300NEPU®UTOHOBbLIX COOBLUECTB B HUKHEM BbE®E
KAHEBCKOW r’MAPOJJIEKTPOCTAHLMU B OCEHHUU NEPUOL

B daHHol pabome npedcmaesieHbl pe3ybmambl U3y4yeHusi coobujecme 30onepughumoHa KaMeHHbIX ModchbINoK 6epe2oyKpenumesibHbIX COO-
PYyXeHuli 8 HuxHeM 6beghe KaHeackoli F'9C e oceHHull nepuod. O6HapyxeHa ob6pamHasi 3a8UCUMOCMb MeXAy KosiudecmeeHHbIMU noKasamesnsimu
3oo0nepughumona (makux Kak niomHocms u 6uomacca), e2o pasHoobpasuem u paccmosiHuem om naomunbi F'3C.

Knroyeenie cnoea: nepughumoH, 2uépoanekmpocmaHyusi, HUXHuUl 6bed.

YOK 1963/58.009

O. WleBuuk, acn., B. Conomaxa, g-p 6ion. Hayk, npod.

KniBcbkui HauioHanbHUM yHiBepcuTeT iMeHi Tapaca LleB4yeHka, Kui

A0 NOLWWNPEHHA CRATAEGUS UCRAINICA (ROSACEAE) B 3ANNABI P. AHINPO (O. WLE-
NECTIB, KAHIBCbKM/A NPUPOAHUYUA 3AMNOBIAHUK)

Bnepwe niomeepdxeHo 3pocmaHHs Crataegus ucrainica A. Pojark. e 3annaei p. [uinpo. Micye3Haxo0dxeHHs1 080X 2eHepa-
mueHux ocobuH 25100y yKpaiHCbKO20 eusiesieHe Ha ocmpoei Lllennecmie e mexax KaHiecbkozo 13 (Yepkacbka 0611.). Bioobpaxe-
HO eKosl020-yeHomu4Hi ocobsiueocmi nowupeHHsi eudy. BusieneHe micuye3pocmaHHsi 25100y yKpaiHCbKo20 G0 reeHoi Mipu
noe'sizaHe 3 nonepedHLOIO Cy4yacHOK 3HaxioOKoro nonynsayii ybo2o eudy y denbmi p. Pocb [1] e 38'sA3Ky i3 651usbkicmo ma po3s-
mauwyeaHHsM o. lllenecmie e 3annasi p. [JHinpo Hanpomu yiei dinsiHku.

HaeedeHo HeobxiOHicmMb 36epexeHHs1 HoO8UX JIoKasliimemie ybo20 pidkicHo20 eudy, 3aHeceHo020 Ao "MixHapodHozo Yepeo-

HO20 crucky”.

Knrouyoei cnoea: Crataegus ucrainica, piokicHuli sud, oxopoHa, 3annaea p. [JHinpo, o. LLlenecmie, Kaniecbkuti 13.

Bctyn. Micna onucy Bupy Crataegus ucrainica [2] Ta
HaBeeHHs noro y crnopi YkpaiHu y BUrMsgi okpemMux oco-
OWH BUSBNEHUX Y Npupogi i AonydeHnx Ao repbapHux Ko-
nekuin [3] Ta BUXOASYM 3 €KOMOTiYHOI Ta LLEHOTUYHOI cne-
umnikn B1ay Ta crtabinbHocTi MOPKONOoriYHMX O3HaK, Lien
Bu4 OyB BiAHECEHMI OO CMMCKY BUAIB, WO MalTb MiXkKHapo-
OHWIA cTaTyc OXOPOHMU [4].

3auikaBneHictb [OCNigHWKIB OO rrofdy YKpaiHCbKOro
3pocna nicrnsi BUSIBMIEHHSI NepLUMX OBOX AOCUTb BEMMWKUX
LeHononynsuin wnoro B nicoBux MacuBax M. Kuesa B
1974 p. (cc. bukiBHa Ta YepsoHui xyTip) [5]. ABTOpM aKue-
HTyBanu OCHOBHY yBary Ha eKOmnorivHin cneuudiui uboro
Buay. BoHu x B mexax CepegHboro MpuaHinpoB's Ta, oco-
6ucto JTobyeHko B.M. Ha TepuTopii JliBoBepexHoro Jlico-

cTeny, B Ti X pOKU BUSIBUNW HOBI 3HaXiaKK, SKi nigTBepoxe-
Hi repbapH1MK 36opamu.

OnpautoBaHHA uux repbapHux maTtepianis Ta ekcneam-
LifHI OoCnigpKeHHs OO3BONMWMM HaMm BigLWykaTu i onucatu
[0CUTb BENWKY LIeHOMOMYMALi rnogy YKpaiHCbKOro B rvpii
p. Pock [1] Ta BnopsigkyBaTh HasBHI Ta BMacHi martepianu
3ibpaHi 3 TepuTopii JliBobepexHoro Jlicocteny [6].

3 MeTo po3poBKM KOMMIEKCY MPUPOAOOXOPOHHUX 3a-
XOAiB BiAHOCHO rMody YKPaiHCbKOrO akTyanbHUM € MOLUyK
HOBMX MOMYNSUIA LbOro BuAYy B Mexax NOoro npupogHoro
apeany. Bupiwytoun Le 3aBaaHHA, MM HannepLi Hawi Jo-
CrifpKeHHs1 cnpsimyBanu Ha nowykn C. ucrainica B OKONMLAX
KaHiBCbkOro nMpuMpogHOro 3anoBigHWKa, Ae paHiwe B rvpni
p. Poci 6yno BusiBNeHo HanbinbLuy 3 Cy4acHMX BigOMUX MO-
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