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WATER EXCHANGE AND IRRIGATION RATES

There are given results of calculations on the model making it possible to find the
main factors influencing water exchange, to build monograms for calculation of moisture
exchange and irrigation rates in the zones which are different on moisture availiability.
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pre-watering soil moisture, filtration coefficient, limiting soil moisture-holding capacity,
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ÌÅÐÎÏÐÈßÒÈß ÏÎ ÁÎÐÜÁÅ Ñ ÝÐÎÇÈÅÉ ÏÎ×Â ÏÐÈ ÏÎËÈÂÀÕ
ÄÎÆÄÅÂÀÍÈÅÌ

Ïðèåìû, ïîâûøàþùèå ñòðóêòóðíîñòü è âîäîïðî÷íîñòü ïî÷â, åå âîäîâìåñòèìîñòü,
ïðîòèâîýðîçèîííóþ ñòîéêîñòü òåððèòîðèé â öåëîì, ìîãóò îñóùåñòâëÿòüñÿ â ïðàêòèêå
îðîøàåìîãî çåìëåäåëèÿ ðàçëè÷íûìè ìàøèíàìè è ìåõàíèçìàìè. Â çîíå îðîøåíèÿ ÷åðíîçåìîâ
è êàøòàíîâûõ ïî÷â äîæäåâàíèåì èçó÷åíû âîçìîæíîñòè ïî÷âîîõðàííîãî ïðèìåíåíèÿ ìàøèí
è ìåõàíèçìîâ ñ ïàññèâíûìè, àêòèâíûìè, êîìáèíèðîâàííûìè ðàáî÷èìè îðãàíàìè, ñïåöèàëü-
íûå îðóäèÿ äëÿ ïîâûøåíèÿ ïîâåðõíîñòíîé åìêîñòè ïîëÿ. Àíàëèç ìåõàíè÷åñêîãî è àãðåãàòíî-
ãî ñîñòàâîâ, âîäîïðî÷íîñòè ïî÷â ïîçâîëÿåò âûäåëèòü ïî÷âîîõðàííóþ ðîëü ïîäåëêè ïðåðûâè-
ñòûõ áîðîçä, ïðè íàíåñåíèè êîòîðûõ ñîõðàíÿþòñÿ ãëèíèñòûå ôðàêöèè íà ïîëÿõ, íå ñíèæàåòñÿ
÷èñëî ìåëêèõ àãðåãàòîâ, à êîëè÷åñòâî âîäîïðî÷íûõ àãðåãàòîâ çàêîíîìåðíî âîçðàñòàåò.

Êëþ÷åâûå ñëîâàÊëþ÷åâûå ñëîâàÊëþ÷åâûå ñëîâàÊëþ÷åâûå ñëîâàÊëþ÷åâûå ñëîâà: ýðîçèÿ ïî÷â, ïîëèâû äîæäåâàíèåì, ñòðóêòóðíîñòü, âîäîïðî÷íîñòü,
âîäîâìåñòèìîñòü, ïðîòèâîýðîçèîííàÿ ñòîéêîñòü, îðîøàåìîå çåìëåäåëèå, áèîëîãè÷åñ-
êèå î÷èùåííûå ñâèíîñòîêè, èíòåíñèâíîñòü èñêóññòâåííîãî äîæäÿ.
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MEANS AGAINST SOIL EROSION UNDER SPRINKLING

The methods which increase the soil structure and water resistance, its water capacity,
erosion resistance of the territories in the whole can be carried out in practice of the irrigated
farming by different machines and mechanical devices. In the zone of the irrigated chernozem
(black soil) and chestnut soil by sprinkling there are studied possibilities of soil protecting
machines and mechanisms with passive, active, combined working elements, special instruments
aiming at increasing the surface capacity of the field. The analysis of the mechanical and
aggregate compositions, soil water resistance makes it possible to single out a soil protective role
of making interrupted furrows, during which clay factions are remained in the fields, the number
of small aggregates does not decrease and the number of water proof aggregates grows accordingly.

Key wordsKey wordsKey wordsKey wordsKey words: soil erosion, sprinkling, structure, water resistance, water capacity, erosion
resistance, irrigated farming, biological treated pig effluent, artificial rain intensity.

List of literatureList of literatureList of literatureList of literatureList of literature
1. Kravchenko, L. V. Kravchenko, L. V. Kravchenko, L. V. Kravchenko, L. V. Kravchenko, L. V. The present state and basic tends of development of vine growing

and making in RF [Text] / L. V. Kravchenko // Zakharovkije readings «Agrotechnical
and ecological aspects of the development of the wine industry» : materials of the scientific
and practical conference dedicated to the centenary of E. I. Zakharova, May 23-25, 2007 /
GNU VNIIViV named after Ya. I. Potapenko. – Novocherkassk : Publishing House VNIIViV
named after Ya. I. Potapenko, 2007. – pp. 3–31.

2. Kurapina,Kurapina,Kurapina,Kurapina,Kurapina,      N. V. N. V. N. V. N. V. N. V. Regimes of drip irrigation of vineyards in the Volgo-Don country
between two rivers [Text] : dis. Candidate of agricultural science / N. V. Kurapina. –
Volgograd, 2001.



¹ 3’ 2008 9

ÓÄÊ 502/504:634.8:631.674.6

È. Ï. ÊðóæèëèíÈ. Ï. ÊðóæèëèíÈ. Ï. ÊðóæèëèíÈ. Ï. ÊðóæèëèíÈ. Ï. Êðóæèëèí, àêàäåìèê Ðîññåëüõîçàêàäåìèè
Êîíòàêòíàÿ èíôîðìàöèÿ: òåë.  (8442) 41-18-72

Í. Â. ÊóðàïèíàÍ. Â. ÊóðàïèíàÍ. Â. ÊóðàïèíàÍ. Â. ÊóðàïèíàÍ. Â. Êóðàïèíà, êàíä. ñ.-õ. íàóê, äîöåíò
Êîíòàêòíàÿ èíôîðìàöèÿ: òåë. (8442) 41-81-78, e-mail: volgop@yandex.ru

Ä. Ý. ÃóñåâÄ. Ý. ÃóñåâÄ. Ý. ÃóñåâÄ. Ý. ÃóñåâÄ. Ý. Ãóñåâ, ñîèñêàòåëü
Êîíòàêòíàÿ èíôîðìàöèÿ: e-mail: amgus@yandex.ru

Ôåäåðàëüíîå ãîñóäàðñòâåííîå îáðàçîâàòåëüíîå ó÷ðåæäåíèå âûñøåãî ïðîôåññèîíàëüíîãî îáðàçîâàíèÿ
«Âîëãîãðàäñêàÿ ãîñóäàðñòâåííàÿ ñåëüñêîõîçÿéñòâåííàÿ àêàäåìèÿ»

ÝËÅÌÅÍÒÛ ÒÅÕÍÎËÎÃÈÈ ÂÛÐÀÙÈÂÀÍÈß ÑÀÆÅÍÖÅÂ
ÂÈÍÎÃÐÀÄÀ ÏÐÈ ÊÀÏÅËÜÍÎÌ ÎÐÎØÅÍÈÈ

Â ñòàòüå îáñóæäàþòñÿ îñíîâíûå ïðîáëåìû âèíîãðàäíî-âèíîäåëü÷åñêîé îòðàñëè
Ðîññèè íà ñîâðåìåííîì ýòàïå. Ïîêàçàí ïðèðîäíî-ðåñóðñíûé ïîòåíöèàë ðàçâèòèÿ âè-
íîãðàäàðñòâà â Âîëãîãðàäñêîé îáëàñòè. Îïèñàíû îñíîâíûå ýëåìåíòû òåõíîëîãèè âû-
ðàùèâàíèÿ êîðíåñîáñòâåííûõ ñàæåíöåâ âèíîãðàäà íà êàøòàíîâûõ ïî÷âàõ Âîëãîãðàä-
ñêîé îáëàñòè ïðè êàïåëüíîì îðîøåíèè.
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êîðíåñîáñòâåííûå ñàæåíöû, êàïåëüíîå îðîøåíèå.
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THE TECHNOLOGY ELEMENTS OF GROWING VINE SEEDLINGS
AT DRIP IRRIGATION

Main contemporary problems of viticulture and wine making branch of Russia are
discussed in the article. Nature-resource potential for viticulture development in Volgograd
region of Russia is shown. Basic elements of the growing technology of self-rooted vine
seedlings on brown soils in Volgograd region under drip irrigation are described.

Key wordsKey wordsKey wordsKey wordsKey words: grape and wine-making industry, natural resources potential, own root saplings,
drip irrigation.
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ÝÊÎËÎÃÈ×ÅÑÊÈÅ ÏÐÎÁËÅÌÛ ÌÅËÈÎÐÀÖÈÈ ÇÅÌÅËÜ
Â ÁÅËÎÐÓÑÑÈÈ

Âûïîëíåí àíàëèç âàæíûõ ýêîëîãè÷åñêèõ ïðîáëåì, êîòîðûå âîçíèêëè â ðåçóëüòà-
òå ïðîâåäåíèÿ êðóïíîìàñøòàáíûõ ìåëèîðàòèâíûõ ðàáîò. Áûëè ïðåäëîæåíû îñíîâíûå
ñðåäñòâà îáåñïå÷åíèÿ áåçîïàñíîãî ýêîëîãè÷åñêîãî èñïîëüçîâàíèÿ ïðèðîäíûõ ðåñóðñîâ.
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THE ECOLOGICAL PROBLEMS OF LANDS RECLAMATION
IN BYELORUSSIA

The analysis of important ecological problems, which appeared as a result of conducting
large-scale land melioration, was carried out. Basic means of providing ecologically safe
use of natural resources were projected.

Key wordsKey wordsKey wordsKey wordsKey words: exploitation of reclamation systems, reclamation lands, anthropogenic  impact,
fertile lands productivity, reclamation fund of Belorussia.
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ÎÁÎÑÍÎÂÀÍÈÅ ÍÅÎÁÕÎÄÈÌÎÑÒÈ ÎÁÓÑÒÐÎÉÑÒÂÀ
ÂÎÄÎÑÁÎÐÎÂ ÁÀØÊÎÐÒÎÑÒÀÍÀ

Ðàññìîòðåíû ýòàïû îáóñòðîéñòâà (êîìïëåêñíîé ìåëèîðàöèè) âîäîñáîðîâ Ðåñ-
ïóáëèêè Áàøêîðòîñòàí (ÐÁ). Âûïîëíåí àíàëèç ýêîëîãè÷åñêîé óñòîé÷èâîñòè 27 âî-
äîñáîðîâ áàññåéíà ðåêè Âîëãè ïî òåððèòîðèè ÐÁ. Ýêîëîãè÷åñêàÿ óñòîé÷èâîñòü âîäî-
ñáîðîâ îöåíåíà êîýôôèöèåíòîì ýêîëîãè÷åñêîé óñòîé÷èâîñòè.
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óñòîé÷èâîñòè, áàññåéí ðåêè Âîëãè, êîýôôèöèåíò ýêîëîãè÷åñêîé óñòîé÷èâîñòè, êîìï-
ëåêñíîå îáóñòðîéñòâî âîäîñáðîñîâ.
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THE SUBSTANTIATION OF THE NECESSITY OF  DEVELOPMENT
OF WATER RESERVOIRS IN BASHKORTOSTAN

The development stages of water reservoirs (complex reclamation) of the Republic
Bashkortostan (RB) were considered. The analysis of the ecological stability of 27 water
reservoirs of the Volga river basin on the RB territory was made. The ecological stability of
water reservoirs was estimated by the ecological stability factor.

Key wordsKey wordsKey wordsKey wordsKey words: Bashkortostan, construction of water discharge facilities, ecological stability
analysis, the Volga river basin, ecological stability factor, complex construction of water
discharge facilities.
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EVALUATION OF  DEFORMATION CHARACTERISTICS OF BANK
PROTECTING GABION STRUCTURES AT INTERACTION
WITH ICE BLANKET

Last years gabions are getting more popular in Russia for riverbank protection, reservoir
bank protection, and erosion control. Nevertheless the existing knowledge about gabions is
not enough. It means that for now there are no studied the question of ice impact to gabion
structures and only practical experience in different regions of Russia including in the
region with the strong climate conditions.
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Reno, drifting ice formations, the Tomsk dam.
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REGARDING THE EVALUATION OF THE STATE
OF LOW-PRESSURE HYDROTECHNICAL STRUCTURES
IN THE ABSENCE OF THE PROJECT DOCUMENTATION

In this article on an example of investigation of hydraulic engineering structures of
one of hydrounits of the Moscow area the methodology of an assessment of a technical
state and safety level of hydraulic engineering structures and hydrounit as a whole is
given. The scenarios of development of adverse processes caused by damages of structures
of hydrounit and insufficient quality of its operation are considered.
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level, technical state of art, operation.
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ÏÐÈÌÅÍÅÍÈÅ ÌÅÌÁÐÀÍÍÛÕ ÌÅÒÎÄÎÂ ÄËß Î×ÈÑÒÊÈ
ÃÈÄÐÎÒÅÐÌÀËÜÍÛÕ ÐÀÑÒÂÎÐÎÂ ÎÒ ÊÐÅÌÍÅÇÅÌÀ

Ïðèâåäåíû ðåçóëüòàòû ýêñïåðèìåíòîâ ïî èçâëå÷åíèþ êðåìíåçåìà ñ ïðèìåíåíè-
åì ìåìáðàííûõ ôèëüòðîâ. Ýêñïåðèìåíòû ïðîâîäèëè ñ òðåìÿ òèïàìè ìåìáðàí: êåðà-
ìè÷åñêèìè ìåìáðàííûìè ôèëüòðàìè ñ äèàìåòðîì ïîð 0,1…0,3 ìêì è ñðåäíèì äèà-
ìåòðîì ïîð 0,2 ìêì, óëüòðàôèëüòðàöèîííûì ìåìáðàííûì ôèëüòðîì ñ ðàçìåðàìè
ïîð 0,01…0,001 ìêì è îáðàòíîîñìîòè÷åñêèì ìåìáðàííûì ôèëüòðîì ñ äèàìåòðîì ïîð
0,001…0,0001 ìêì. Â ýêñïåðèìåíòàõ ñ êåðàìè÷åñêèìè ìåìáðàííûìè ôèëüòðàìè èñ-
ïîëüçîâàëè ïðåäâàðèòåëüíûé ââîä êîàãóëÿíòà — ñóëüôàòà àëþìèíèÿ. Ñåëåêòèâíîñòü
ìåìáðàííîãî ñëîÿ îïðåäåëÿëè ïî êîëëîèäíûì ÷àñòèöàì êðåìíåçåìà è ìîëåêóëàì êðåì-
íèåâîé êèñëîòû. Ðåçóëüòàòû ðàáîòû ìîãóò áûòü èñïîëüçîâàíû äëÿ ðàçðàáîòêè òåõ-
íîëîãèè èçâëå÷åíèÿ êðåìíåçåìà èç ãèäðîòåðìàëüíûõ òåïëîíîñèòåëåé.
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APPLICATION OF MEMBRANE METHODS FOR CLARIFICATION
OF HYDROTHERMAL SOLUTIONS FROM SILICA

The results of experiments are given on extraction of silica by means of membrane
filters. The experiments were carried out by three types of membranes: ceramic membrane
filters of pore diameter 0.1…0.3 mkm and average pore diameter 0.2 mkm, ultrafiltration
membrane filter of pore diameter 0.01…0.001 mkm and reverse-osmosis membrane filter of
pore diameter 0.001…0.0001 mkm.  In the experiments with the ceramic membrane filters
there was used a preliminary introduction of coagulant — aluminum sulfate. The solution
temperature was in the range 20-90 °C, consumption of filtrate was from 5 to 720 l/h. The
membrane layer selectivity was determined according to the silica colloid particles and
silica acid molecules. The results of the work can be used for the development of the
technology of silica extraction from hydrothermal heat carrier.

Key wordsKey wordsKey wordsKey wordsKey words: hydrothermal carriers, silica, cation concentration, reverse-osmosis membrane
filter, ceramic membrane filter.
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SPECIALTY OF PREPARATION OF THE RESERVOIR FLOOR
OF HYDRAULIC POWER PLANTS OF SIBERIA FOR FLOODING

In work features of designing of construction of hydroelectric power stations in
territories covered are stated by a wood. According to requirements of normative documents
on sanitary preparation, wood resources in a box of a water basin should be cleaned before
flooding. On one water basin of HYDROELECTRIC POWER STATION of Siberia these
rules have not been executed.

Key wordsKey wordsKey wordsKey wordsKey words: water resources, forest resources, water reservoir, ecology, forest collected data
report, forest clearing.
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Ó×ÅÒ ÂÍÓÒÐÈÌÅÑß×ÍÎÉ ÍÅÐÀÂÍÎÌÅÐÍÎÑÒÈ ÑÒÎÊÀ ÐÅÊ
ÏÐÈ ÎÏÐÅÄÅËÅÍÈÈ ÎÁÚÅÌÎÂ ÂÎÇÌÎÆÍÎÃÎ ÈÇÚßÒÈß

Ïðè âûïîëíåíèè âîäîõîçÿéñòâåííûõ ðàñ÷åòîâ äëÿ ðåê ñ ñóùåñòâåííîé âíóòðè-
ìåñÿ÷íîé íåðàâíîìåðíîñòüþ ñòîêà èñïîëüçîâàíèå ìåñÿ÷íûõ èíòåðâàëîâ âðåìåíè ïðè-
âîäèò ê çàâûøåíèþ ïðîåêòíûõ îáúåìîâ èçúÿòèÿ. Ïåðåõîä ê áîëåå ìåëêèì èíòåðâà-
ëàì âðåìåíè âíîñèò äîïîëíèòåëüíóþ ïîãðåøíîñòü. Ïðåäëàãàåòñÿ îáîáùåííàÿ
ìåòîäèêà ðàñ÷åòà, ïîçâîëÿþùàÿ â ðÿäå ñëó÷àåâ îïðåäåëèòü âîçìîæíûé îáúåì âîäîçà-
áîðà, îïèðàÿñü íà ñðåäíåìåñÿ÷íûå ïîêàçàòåëè.
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TAKING INTO ACCOUNT OF THE NON-UNIFORMITY OF RIVER
WATER FLOW  WITHIN A MONTH WHEN DETERMINING
OF THE POSSIBLE OFFTAKING VOLUMES

At performance of water-cost accountings for the rivers with essential intramonthly
non-uniformity of a drain, the use of monthly intervals of time leads to overestimate of
design volumes of withdrawal. Transition to smaller intervals of time brings an additional
error. The generalized design procedure which allows in some cases to define possible volume
of a water-fence, leaning on monthly average parameters, is offered.

Key wordsKey wordsKey wordsKey wordsKey words: water management estimation, non-uniformity of flow within a month, project
withdrawal volume, water catch basin, average monthly indicators, water management
balance, simulation model.
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QUESTIONS OF SAFETY AND OPERATIONAL RELIABILITY
OF OF HYDROTECHNICAL STRUCTURES PURPOSED
FOR LAND RECLAMATION

Evaluation of safety is of significant importance for hydrotechnical structures of
melioration purpose. As such evaluation is not given to all the objects, there is needed
substantiation and clarification of the statement «About the safety of hydrotechnical
structures» applicable to the low-pressure melioration structures which will result in
improvement of their safety and operational reliability.

Key wordsKey wordsKey wordsKey wordsKey words: safety evaluation, operational reliability of hydraulic facilities, the Law «About
safety of hydraulic facilities», decreasing of the capacity.
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THE INFLUENCE OF THE METHODS OF DETERMINATION
OF THE HYDRAULIC SLOPE AND UNIT CONSUMPTION
ON THE RESULTS OF ESTIMATION OF PIPE LINE SYSTEMS

The accuracy of experimental data and empirical formulas for account of hydraulic
resistance of pressure head pipelines is inevitably connected to accuracy of hydraulic, technical
and economic and transitive accounts of engineering networks. At the same time, the stochastic
methods of multidimensional random sizes can be applied for the approached estimation of
ranges of change of the decision. Thus it is considered, that the parameters, included in
system, (concentrated and distributed charges of water by the consumers, hydraulic resistance,
etc.) are random sizes with the given mathematical expectations and matrixes of co variations.

Key wordsKey wordsKey wordsKey wordsKey words: hydraulic slope, roughness of pipes, hydraulic estimation, water consumption,
covariance matrix.
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Óñòàíîâëåíû çàêîíîìåðíîñòè èçìåíåíèÿ ïëîòíîñòè äðåíèðîâàííîé ïî÷âû ñâÿç-
íîãî ãðàíóëîìåòðè÷åñêîãî ñîñòàâà â çàâèñèìîñòè îò êîëè÷åñòâà ïðîõîäîâ êîëåñíûõ
òðàêòîðîâ è ñâÿçü ïëîòíîñòè ñ óðîæàéíîñòüþ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð. Ðàç-
ðàáîòàíû ñðåäñòâà ìåõàíèçàöèè äëÿ ðàçóïëîòíåíèÿ ïîäïàõîòíîãî ñëîÿ ïî÷âû è ùå-
ëåâàíèÿ ëóãîâûõ óãîäèé, à òàêæå èçó÷åíà ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü äàííûõ
ìåðîïðèÿòèé. Ïðåäñòàâëåíû ñðåäñòâà ìåõàíèçàöèè, îáîðóäîâàíèå è óñòðîéñòâà äëÿ
ïîâûøåíèÿ ýôôåêòèâíîñòè ïðîìûâêè äðåíàæíî-êîëëåêòîðíîé ñåòè.
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MEANS OF MECHANIZATION FOR IMPROVING THE RECLAIMED
STATE OF DRAINED SOILS

Established: regularity change of density of drained soils of coherent granule-metric
structure depending on quantity of passes of wheel tractors; dependences of density with
productivity of agricultural crops are . Means of mechanization for uncompression of
unarable soil layer and tool for crevice meadow grounds are developed. Economic efficiency
is studied. The means for mechanization, the equipment and devices for increase efficiency
of washing a drainage network are presented.

Key wordsKey wordsKey wordsKey wordsKey words: soil compaction and softening, crop capacity, rippers, drain rods.
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THE THEORETICAL SUBSTANTIATION OF FORMATION
OF THE OZONIZED AIR FLOW BY THE RUNNING
IONIZER-OZONIZER

Questions of formation of molecules of ozone and ions in the digit chamber of an
ionizer-ozonizer and distribution of the ionised air weight on all premise are considered.
Experimental data of these researches is resulted.
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THE INFLUENCE OF THE RELIABILITY INDEX ON THE EFFICIENCY
OF THE OPERATION OF TECHNOLOGICAL MACHINES

The basic questions of the machines reliability in the AIC were considered. The reasons
of the low operation efficiency of the domestic machines were shown. Classification of the
typical causes of machines failures was given and there were given recommendations on
improving the failure-free operation and reducing the down time.
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THE METHOLOGY OF SUBSTANTIATION OF MAN’S IMPACT
LIMITATIONS ON THE NATURAL LANDSCAPE

The methology of substantiation of man’s impact limitations on the natural landscape
is developed which is based on the social and natural approach and principle of environmental
engineering. The system of models and criteria is proposed which takes into consideration
basic medium forming. economic and social and economic factors and makes it possible to
optimize a complex of measures including agrochemical, agricultural afforestation technical,
hydrotechnical kinds of reclamation, correlation of the irrigated areas and arable lands.
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THE ECOLOGICAL AND ECONOMIC ESTIMATION
OF THE AMELIORATED LAND RESOURCES

On the basis of system approach in ecology and economy of nature resources use
procedure of accounting of lands ecological state including ameliorated lands is offered.
The methods allow defining the value of agricultural lands with the use of ecologic and
economic criterions. The value of agricultural lands is adjusted taking into account ecologic
coefficient and coefficient of ameliorated lands degree as well as the lands state.
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