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INVERTEBRATE ANIMALS OF RESERVOIRS OF SOUTH URAL IN THE PERMIAN PERIOD
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frandidate of Biology, associate professor of biology of naturallyscierdifidtfy of the Sterlitamak branch
of the Bashkir state university, Republic of Bashkortostan, Russia
Afanasyeva A.
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Abstract

In article the characteristic of a condition of reservoirs of South Ural is provided to the Permian Period and
distribution of brachiopods on tiers of that time.

szt yjor j ImaAsROwtcOdz, 1 j tedEfERddR2s figiHEd, sHN O 3OME d2 wickzfy,
Keywords: South Ural, Permian Period, brachiopods, Sakmara tier, asselsky tier.
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Abstract

Intensivedevelopmentbof mining productionin Kuzbasscausedirreversible negativechangesn natural
ecosystemsDisturbed areas over many decades retain the appearance-afadadesert. Under the influence
of natural factors on the environment of technogenic landscapes gradually formed niches with specific soil struc-
ture and plant communities located at a certain stage of development of primary succession. Soil formation and
Phybtsenotichesky processes are interrelated and develop simultaneously.

sdzt yjor j fisdgpas@®B tcOL S Odzd j, { BBdtsL jd3, tOMisdlsj dz2 dzOw
Keywords: soil formation, embriozem, plant communities, succession.
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Abstract

Different cultivars of spring barley have been studied under laboratory and field conditions. After seed ex-
position in aluminum chloride solution the phytotoxicity of metal was determined from a germination readiness
index and genotoxicity from a chromosome abéraindex and a mitotic index. The crop capacity of different
spring barley cultivars and the extent of injurytglminthosporium sativurwere estimated during field exper-
iments. The dependence was found between the resistance of some spring baréey twiiiluminum ions and
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those injured that gives evidence of a complex mechanism of protective reactions in a plant organism affected by
environmental factors of different etiology.

Keywords: Barley,] elminthosporium sativupi\l, genotoxicity, yield.

1. Introduction num chloride solution (AIGI* 6] 2f ) in a germinator
Under presentiay conditions agroecosystems aret 25N  84.d6ring 3 days at dark. The test was re-
exposed to adverse anthropogenic effects. Heavpeated five times. The concentration ofAbns in the
metal (HM) soil contamination holds a special posisolution for seed germination was 0.5 mg/ltat 5
tion among a series of adverse factors which enhanckese to the metal ion content in soil at practically sim-
agroecological mblems [8]. One of the reasons forilar valuesofic1( O5) [ 10] .
reducing the agricultural plant yield is high aluminum 2.4, Assessed cytogenetic indices effects of
content in a root layer [10]. Aluminum toxicity is as-aluminum ions. Variations in cytogenetic indices
sociated with a variety of chemical forms and its mihave been a&gssed in the root meristem of barley
gration ability in soil and aquatic media [22]. The agsprout roots of 80 mm in length. After two days of
gressieness of metal ions changes with environmerseed germination in aluminum chloride solution the
tal pH variations [20] and in case of thealed acid roots were preserved in acetic alcohol (3:1). Studies
rains the phytotoxicity of aluminum increases. Cultihave been carried out with astatic squash preparations
var differences to aluminum effects are observed [8taired by acetaprceine. Preparations were examined
11]. through a microscope with a 400X magnification. Up
In estimating the biological HM impact gmima- to 800 anaelophase cells had been looked through in
ry agrocenosis components and in predicting the yieklery variant.
losses, of great importance may be not only metal sen- 2.5. Field experiment. Field microplot trials
sitivity of plant cultivars but also their resistance tovere carried out in Kaluga region, Rusgihe first
phytopathogenic infection [25, 23]. Our studies areoil climatic zone, i.e. that with podzolic and derno
aimed at establishing the dependetetween differ- podzolic soil of a taigdorest region, the Central crop-
ent barley cultivar resistance to high aluminum iomping region) on the basis of Maloyaroslavets state
concentration and their responseHelminthosporium  strairttrial station using standard techniques [6, 26].
sativumeffects. Dernopodzolic moderately lmy soil hadts ke of
2. Research Methods 6.2, low humusness 1.79 and low cation exchange
2.1. Objects. Twelve spring barley cultivars capacity (CEC of 20.4 smol/kg). In the amount of ex-
(Hordeum vulgare 1) have been chosen as test obehange potassium this soil was characterized by high
jects Thuringia, Auriga, Margret (German selection),concentrationg>{ 15.1 mg/100 g soil), in phosphorus
Nur (created by the Agricultural Research Institute ofontent by extremely high pply (t 2f s 67 mg/100 g
the Central Areas Chernozem Zone (CAChZ), Bios soil) (15). In the level of phosphorus and potassium
(created by CAChZ jointly with Ryazan Institute ofsupply of grain crops this soil falls into class IV (op-
Agricultural Biotechnology), Ataman (created by In-timal) [15].
stitute of Farming and Selection of Belorussia), Get- The plants were cultivated to full ripeness. The
man (created by the Selecti@enetic Institute, Na- trials were repeated three times at the spot area of 25
tional Centre of Seed Breeding and Variety Controin?. The crop was taken from 1 %vin every replica-
Odessa, Russia), Binom (the Ural RIA), Ratnik (cultition.
var authors Sokokt al., Russia), Gonar (created/ b Barley damage byHelminthosporium sativum
Ljgov testingbreeding station, Russia), Perun (CzeclkPammel, C.M. King et BakksynhonymBipolaris so-
selection), Sellar (CAChZ). Barley is high on the listokiniana (S@c) Shoemaker) had been assessed by
in crop areas and harvest. Spring barley occupiesot analysis at the deaibe stage | & Zadok 92)
about 25% of the cereal acreage in the nonchernozgim 13].
zone of Russia. 2.5. Statistical processing of data.Standard
2.2. Laboratory experiment. Phytotoxic effects techniques of variational statistics with the software
of aluminum ions on barley sprouts are assessed frdathCAD 2001iprofessional and Microsoft Office
the Energy Growth (EG) [4] and the cytogenetic indiExcel 2003 have been used to process experimental
ces (the Ntotic Index(Ml), i.e. a fraction of cells in data and field trial results. Reliability of differences
mitosis to the total number of cells in a root meristenwa s e st i mat e dtestbhe dedrae afedii-t 6 st
and the Frequencyf Aberrant Cells (FAC), i.e. a ferencep<0.05 was accepted as statistically signifi-
fraction of cells with aberrations among dividingcant in estimating results.
cells) [14]. Sprouts germinated in distilled water have 3. Results
been used as test ones. 3.1. Energy growth. The energy growth (the
2.3. Assessed energy growth impact of alumi- percentage of grains germinated in 3 days after steep-
num ions. One hundred barley seeds had been repeatg in the solutio) in a blank sample (grain exposure
edly placed into Petri dishes and sprouted in alumin distilled water) ranged within 781 % (Tab. 1).
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Table 1.

Energy Growth and some Cytogenetic parameters of spring barley
Barley (%) Energy Growth (%) Mitotic Index (%) Frecuencyof aberrant
cultivars cells

Blank | AICl3 Blank | AICIs Blank | AICIs
Bios-1 78.23.6 16.83.5* 8.4°0.6 3.0°0.3* 1.7NC 6.8NO0
Ratnik 78.87.2 17.0°5.8* 8.1°0.6 3.220.8* 1.8°0.3 7.305
Binom 90.6°12.7 41.816.1* 9.71.1 4.6°0.8* 1404 4.7N0
Ataman 86.64.1 45.28.0* 9.5°0.6 5.70.8* 1.5°05 4.80.6
Auriga 87.27.5 49.004.7* 9.6°0.5 5.8°0.2* 1.6°0.6 4.6°0.8*
Thuringia 76.83.2 50.8 2.5* 9.370.7 6.5°0.4* 2.6°0.2 5.2°0.2*
Perun 91.46.9 41.6°8.3* 9.370.7 4.6°0.8* 1. 2NC 4606
Nur 85.26.4 49.£45.0* 9.8°1.1 5.5°0.5% 1.6°0.3 3.8°0.5
Sellar 86.48.3 45.0°06.3* 9.371.1 4.6°0.8* 1.3NC 4808
Margret 89.27.7 77.24.2*% 8.41.1 8.20.7* 1.0Nc 2.3N0
Gonar 89.26.7 72.43.3* 9.1°0.2 6.2°0.3* 1.2°0.2 2. 9N0
Getman 84.6°4.7 68.8 3.5* 10.000.3 6.1°0.2* 0. 7NC 3.4NK0

*- differencesare significant ap <0.05as comparegith blank variant

When put in aluminum chloride solution, forof 1.8-1.9).
three seed cultivars (Margaret, Gonor and Getman) t Frequency of chromosome aberrations in apical
reduction of index as compared to the tesliue did meristem cells of barley sprout roots in a blank sample
not exceed 20 %. For seven cultivars (Thuringia, Nuranged from 0.7 to 1.8 %. For the cultivars Bioand
Ataman, Auriga, Binom, Perun and Sellar) the devi:Ratnik this index was 1:1.8 % and in case of seed
tions in energy growth were essential and this redusprouting in aluminunchloride solution it was 6.8 and
tion almost halved (the value changed within™2 7.3%, respectively, being 4 times higher as compared
%). For other cultivars (Bied and Ratik) the energy to the test. For the cultivars Getman, Margret and
growth reduction was even more pronounced: the rGonar the FAC values varied from 0.7 to 1.2 % and
duction factor as compared to the test value was fotthe increase in values by contrast to the test was about
fold. 2.7-2.9fold. For the cultivars Thuringia, Nur, Ataman,

3.2. Cytogenetic indices Auriga, Binom, Perun, Sellar the values of FAC

The mitotic index values in apical meristem cell:ranged within 1.21.6 % and there was more than-a 3
of barley sprout roots in a blank sample ranged with fold deviation from the corresponding test values.
8-10 % (Tab. 1). Different variations in the Ml values 3.3. Yield. The spring barley crop yield varied
and thefrequency of chromosome aberrations hadepending oma cultivar and amounted to 1.64 t/ha
been specified for twday barley sprouts germinated(Bios-1) and to 3.27 t/ha (Margret) (Tab. 2).
in the medium containing aluminum ions. For the bar-  3.4. Helminthosporium sativum.The develop-
ley cultivars Biosl and Ratnik the mitotic indexas ment of Helminthosporium sativunm spring barley
3.03.2 %, i.e. by a 2.5 factor lower than in the blankaried from 4 to 39% at 8390% spread of the disease
sample. The cultivars Getman, Margret and Gondfab. 2).
were characterized by much lower index variations, 3.5. Barley cultivar distribution according to
the mitotic index reduction being 1.3 on the averageluminum ion resistance.High variability of the seed
For most cultivars (Thuringia, Nur, AtamaAuriga, germination energy growth and cytogenetic parame-
Binom, Perun, Sellar) in case of seed sprouting iters of different cultivars after their exposition in alu-
aluminum chloride solution the deviations of MI val-minum chloride solution makes it possible to divide
ues from blank values were not so crucial as for thiese cultivars into 3 conventional groups: aluminum
cultivars Biosl and Ratnik but higher than for sensitive, modetaly low sensitive and resistant.
Gejman, Margret and Gonar (with the reductiactor
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Table 2.

Barley yield (t/ha) and Helminthosporium sativum
Barley cultivars | Yield. t/ha | (%) H. sativum | Resistance tél. sativum
Bios-1 1.64N0. ¢ 22N7.6 low sensitive
Ratnik 1.67N0. ¢ 38N8. 6 highly sensitive
Binom 2.39N0. ¢ 39N8. 4 highly sensitive
Ataman 1.95KN0. 7 22N5. 2 moderately sensitive
Auriga 2. 06N0. ¢ 23N5. 6 moderately sensitive
Thuringia 2. 41N0. ¢ 4N0. 9 resistant
Perun 2.35N1. 1 37N8.5 -
Nur 1. 90N0. ¢ 8N2. 1 low sensitive
Sellar 1.68N0. 1 9N2. 3 -
Margret 3.27N3. 73 11N5. 4 sensitive
Gonar 1. 90N3. ¢ 7N2. 9 resistant
Getman 2.38N3. ¢ 26N8. 1 sensitive

-) 1 no information available
In energy growth, Biod and Ratnik were in- which was 4.6, 1.9 and 1.2 for sensitive, moderately
cluded in the group of sensitive cultivars characterizeldw sensitive and resistant cultivarespectively.
by maximum parameter deviations from blank values. Variations in the seed energy growth from re-
Cultivars (Getman, Margret and Gonar) with low in-sistant to sensitive cultivars followed a linear depend-
dex deviations from blank values were assigned to tlence with a high approximation confidence (R>0.9)
group of resistant cultivars. The group of moderatelyoth in the blank and the experiment.
low sensitive cultivars included the cultivars Thurin- The average MI and FAC values were calculated
gia, Nur, Ataman, Auriga, Binom, Perun and Sellaproceeding from the groups of spring barley cultivar
with intermediate deviation values. The mean energensitivity formed in terms of the EG index (Fig. 2).
growth values calculated for each group of calter For Ml and FAC indices in the experiment (atd@&ur
allowed one to plot the index dependence on its aseed exposition in aluminum chloride) the linear de-
signment to a particular group (Fig. 1) and to calculateendence was characterized by a high appraton
the ratio of index reduction as compared to the blardonfidence (R>0.98); a spontaneous Ml level did not
follow a linear dependence.

100 7 = 4,6x + 74,767
R%=0,90376
80 A
60 A
40 —&—EG-blank,%
—8—EG-Al, %
20 7 y =27,95x - 10,9
R%=0,99991
0 T T 1
sensitive moderately sensitive resistant

Fig. 1. EG of some groups barley cultivars

The spring barley crop yield in the group of re-response was 30.0 % for sens#i20.3 % for moder-
sistant cultivars wa@ . 54 N0 . 34 t / h a ,atelylow sdngitige agdr1d.519 foradsistant cultivars.
sensitive ones 1. 66NO0. 0 1natditdnapracticatly infaibaasesrioekexeperinentally y
sitive cultivars it was oBsertefl Sevelopniert oftdiselase corresponded to the

The development oHelminthosporium sativum cultivar resistant given by creators.
in spring barley cultivars with different aluminum ion

e
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Fig. 2. Ml (Q d FAC (p) of some groups barley cultivars
4. Discussion pected that in aluminum resistant barley cultivars the

The established cultivar differences in spring bametal content in root protoplasts may be low and re-
ley sprouts to aluminum ion effects seem to be asso main high in root tissues on the whole [1]. Aluminum
ated with genetically deterministic mechanisms cfixation by nucleic acids, mainly DNA, causes strong
plant resistance to toxic ions [9, 12, 21]. It is notecviolations in the activityof growing root cells. It is
that cytogenetic indices characterizing the phytotox shown [16] that barley resistant to aluminum ions is
effect changed differently. The energy growth speccontrolled by one dominant gene, i.e. -§kne toler-
fies initial processes of plant growth. Under adversance to Al [17]. It also gives evidence of the available
environmental conditions [24] the index valugsml adaptive mechanisms which allow the effect of biotic
On the contrary, an apparent increase in the numberand abioticenvironmental effects on plant bodies to be
chromosome aberrations in case of corn growing (reduced or even neutralized.
soils contaminated by Cd and Pb in the intercalary = Most plant species are highly resistant to the ex-
growth apex meristem [23, 19nd the apical sprout cess metal salts in soil due to detoxication mecha-
root meristem [21, 3]s a typical manifesttion of nisms. The cultivated plant resistance to mycosis is a
metal toxicity. However, a distinct dependence bespecially created gradinfgctor which in many ways
tween index values and metal content in soil is na@overns a producer appeal. As the final culture in crop
always found that gives evidence of the plurality ofotation, spring barley suffers from root rot, primarily
metal target effects including aluminysi. of helmintosporiunetiology. The compared indices of

Aluminum ions diffusing through plasmalemmaHelminthosporium sativunn barley roots the phase
[18] have an impact on the genetic apparatus of a plaot full ripeness indicate high variability of infection
cell. It is known that having penetrated into a celldevelopment. At the same time, according to our data
aluminum ions are concentrated mainly in a nucleus, tihe response of cultivars different in their tolerance to
being 23 times more in the cell nuclei of sensitivealuminum usually coincided with the barley response
cultivars than in the cells of toleranmhes [2]. It is ex- to infection development. The indirect Cd impaat o
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phytopathogenes in barley plants was determined ear- 12.J.F. Ma, S.Hiradate, K.Nomoto, et dhter-
lier: the increased Cd content caused practically a twoal detixification mechanizm of Al in hydrangea.

fold Helminthosporium sativumievelopment [23]. Identification of Al form in the leaves. Plant Physiol-
The analyzed results allowed one to conclude thagy 113 (1997) 31:817.
there is a correlation between the sensitivityarfious 13. Methodicalguidelines for the registration tri-

spring barley cultivars to aluminum ions and planals of fungicides in agriculture. St. Petersburg, 2009.
response toHelminthosporium sativunthat is con- (in Russian)

firmed by disease development and the harvested 14.Z.P. Pausheva Workshop on cytology plants,
spring barley crop. Moscow, Kolos, 1970. (in Russian)

The obtained data might contribute to the devel- 15.Practical course in agrochemistr¥nd ed,
opment of tessystems meant forsing in the selec- Rev.and add./ Ed. V.G.Mineev. Moscow, Moscow
tion process to screen the promising infectiesistant State University Pres2001 (in Russian)
grain crops. On the other hand, even now the cultivars 16.D.A. Reid Barley genetics. Processing of
highly sensitive taHelminthosporium sativureshould second International Genetic Symposium Washington
not be recommended for growing on soils contaminaBtate University. Washington State University, 1971.
ed by heavy metals as thenay potentially possess a 17.P.R. Ryan, M. Skerrett, G.P. Findlay, et al.,
high response to toxic metal ions. Aluminum activaés an anion channel in the apical
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INFLUENCE OF HIGH-VOLTAGE PULSED DISCHARGES ON CONDUCTIVITY AND THE
PROCESS OF ELECTROLYSIS OF CRYOLITE -ALUMINUM MELT

Gadzhiev S.
Dagestan State University, Russia

O dedets s Oydw

RiMMdzj Hiso Odzts o dzdw dzd j o rddPts & eost de' HIg{d tsom Ists O Ldte WifHtds®y J My dzj
Cdzd detsL J Bdetsets L dzy CSstetsdzdIs©O fted 1293 d 1233 s. [BdzOtclzy §
YU dedj &3 EZHj dz dets? Bsh desfisd tcOLWHO ftod dai L d3j dedesd3 Iss€ j§
GOjIs 45 %sPtodsckdzsiisd AEOISLeEO 9, 24

Abstract

The effect of the higivoltage discharges in the conductivity and the process of electrolysis of cryolite
alumina electrolyte at 1293 and 1233 &n increase in conductivity by 70%. With an increase in discharge
power density neiz menncwmvoltage electrolysis current decreases and reaches 45% at a discharge power density
19,2420 Vt / kg.

szt yjor j offdgisE ®o tsdz! Isdz" 2 ©OL oW Bdzdf tots &St fglsy.,  dzj CIst
Keywords: high-voltage discharge, conductivity, electrolysis of cryetitamina.
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Abstract

The article presents the resulfsaostudy of the process of extraction of waxen substances from wastes of
winterization of sunflower oil using the alcoholysis reaction. The possibility of obtainingriolecular fatty
acid esters without preliminary extraction of the lipid part fromwiaste filter powder is shown. The rational



Norwegian Journal of development of the International Sciencé/Nad17 23

conditions of the alcoholysis process using alkylsulfonic acid and concentrated sulfuric acid as catalysts were
established. The qualitative and quantitative composition of the products of the reaction wagddnalyme
method of gas chromatography.
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Keywords: waste filter powder, waxen substances, alcoholysis, alkylsulfonic acid, concentrated sulfuric ac-
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Abstract

In this paper using a mathematical model of theated spac&lynamic approach we investigate the prob-
lem of development and dynamics of urban population. Interaction of two population groups inside a single ur-
ban area can be described qualtlii by a system of two nestationary nonlinear differential equations of the
diffusion type. The results of numerical simulation show that with a suitable choice of the coefficients of the
proposed mathematical model may be different scenarios of situdgivelopment: from complete displacement
of one population group by another (-existengd af thdmtogr mor e
gether.
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