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Salt Affected Soils in Hungary

I. SZABOLCS

Rtescarch Institute of Soil Science and Agricultural Chemastry of
the Hungarian Academy of Seiences, Budapest

Hungary is known to soil scientists as a region where the occurrence of
salt affected soils is common and where their improvement and reclamation
have been practiced for a long time. This country is situated in the Carpath-
ian-hasin where the natural conditions — because of the salt accumulation
— are very suitable for the formation of different kinds of salt affected soils.
In fact they constitute 10%, of the whole land and their amount is around one
million hectares, These salt affected soils are, however, unevenly distributed
between the various regions of the country. On the Hungarian Plain, for
example, which is the lowland part of Hungary, their extent amounts to 209,
or even more at certain places.

These salt affected soils occur not only on plain but also on hilly areas
in the western part of the country. But their extent in the west is not consider-
able, nevertheless they prevent agricultural production there, too.

In Hungary — in spite of her small extent — numerous kinds of salt
affected soils can be observed. They are different in their origin, properties
and in their methods of improvement and reclamation.

As is evident from the natural conditions of these areas and from the
genesis of these soils, a great part of them have the problem of sodium
carbonate formation and many of them belong to the sodic soils.

Types of Salt Affected Soils in Hungary and Their Extent

Map (Fig. 1.) shows the scheme of the extent of salt affected soils in
Hungary with the indication of their genetic types.

“The scheme of the profiles of various types of salt-affected soils mentioned
carlier may be seen on Fig. 2.

These types occur very frequently in many other transitional forms.

On the Hungarian Lowland there are different kinds of salt affected soils.
They differ not only in their profiles but even in their general landscapes
as well.

Among the Hungarian salt affected soils the richest in salts and sodium
carbonate are the solonchak and solonchak-solonetz soils. As a rule, their salt
and sodium carbonate maximum can be found in the surface layer. In Hungary
these two soil types are always calcareous and sodie without exception, and
the ground water table is very near to their surface.

The profiles of solonchak soils cannot easily be divided into well deve-
loped horizons and the soils are very poor in organic matter. The B-hori-
zon of the solonchak-solonetz soils is in the initial stage of development.
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In the solonchak and solonchak-solonetz soils the high salt content and
sodium carbonate prevent the growth of cultural plants. As it is shown in Fig. 3
parallel with the increase of the salt and sodium carbonate concentration in
the upper layer of the soil profile, the development of cultural plants has de-
cereased sharply. As shown previously, both the soil solution and the ground
water are strongly alkaline in the Hungarian solonchak soils.

Regarding the chemical composition of the salt contents of solonchak
and solonchak-solonetz soils, it should be pointed out that along with sodium
carbonate and sodium hydrocarbonate they often contain a considerable
amount of chloride and sulphate anions. Sometimes the salt accumulation is
so high that it effloresces on the surface.

Iig. 4 demonstrates the scheme of salt concentration in the profiles
of meadow solonetz, solonchak-solonetz and solonchak soils. It can be clearly
seen that sodium is always the dominant cation and that the amount of
Mg2* is also considerable sometimes. Fig. 4 also shows as a rule, that in the
Hungarian Plain, the amount of water soluble salts is high not only in solon-
chak and solonchak-solonetz soils but also in meadow solonetz soil profiles,
mainly beginning in the B-horizon. This is one of the reasons why these soil-
types must be characterized and classified in view of their close relation as
various kinds and types of salt affected soils.

In the Hungarian solonetz soils the concentration of water soluble sodium
salts is not always high enough in the soil solution to be harmful for plant phy-
siology. In all cases, however, the physical properties and the water economy
of these soils are very disadvantageous for the water supply of erops. Even
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Profiles of various types of salt-affected soils
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an amount of exchangeable sodium as small as 5 to 8 per cent of the total
cation exchange capacity of the soil profile exhibits a negative influence
on the water economy of the soil.

As seen in Fig. 5 the water capacity and active water reserve of a meadow
solonetz soil decreases sharply when compared with a meadow soil. The dead
water content Increases at the same time.

TOTAL SALT % 888 so04
Fig. 3
Influence of soda and other salt-contents of the soil on the growth of eultivated
plants (oats).

In Tig. 6 the relation is shown between amounts of the exchangeable
sodium ions of the total cation exchange capacity and water properties both
in heavy and in light textured soils. In both cases, when the exchangeable
sodium reached 15 to 20 per cent, the water properties became very bad.
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Salt content in the goil profile.
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Fig. 7 exhibits the exchangeable cation content of the most common
soil types of the Hungarian Plain. It should be mentioned, however, that on
the Hungarian Plain there are wide-spread, and various types of meadow,
meadow chernozem and alluvial soils containing lower amounts of the exchan-
geable sodium than the previously shown ones. If the amount of the ex-
changeable sodium, however, reaches 5 per cent of the total cation exchange
sapacity, its negative influence is already reflected in the physical and water
properties of soils. That is why they are called weakly or strongly solonized
meadow, alluvial, or other soils.
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Fig. §
Water capacity, dead water content and “active’ water reserve of a meadow-solonetz soil,

As for the morphology of the soil profiles, one finds the influence of
the exchangeable sodium reflected in the development of a hard B-horizon
(illuvial horizon). In case of 5 to 8 per cent exchangeable sodium, it is only
slightlv hard but when the exchangeable sodium amounts to 15 per cent, the
prismatic or columnar or crusty structures are well developed.
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Relation between the exchangeable sodium percentage and water properties hoth in
heavy and in light textured soils.
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In case of solonetz soils the thickness of the A-horizon is of great impor-
tance. The thicker the A-horizon, the better are the physical properties and
fertility of the solonetz soils. That is why they are subdivided as follows:

Deep solonetz: A-horizon > 18 cm.

Middle solonetz: A-horizon is between 8—17 cm.

Crusty or surface solonetz: A-horizon < 7 cm.

On the Hungarian Plain there are solonetz soils completely lacking an A-
horizon. In these cases, the crusty or columnar B-horizon is on the surface.

The Hungarian solonetz soils are partly calcareous and sodic, partly
noncalcareous and nonsodic. Nevertheless the pH value is always over 7 in
the B-horizons. These two types of the Hungarian solonetz soils mentioned
previously are divided geographically. Between the rivers Danube and Tisza
the solonetz soils belong mainly to the first type, and east of the Tisza
to the second type.
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Fig., 7
Exchangeable cations in the soil profile.

As for the salt content of solonetz soils, they contain salts in different
degrees and some of them are leached. This point must also be taken into con-
sideration when classifying and reclaiming these soils.

One part of the solonetz and solonized soils is under cultivation but the
other part, mainly the crusty solonetz soils, is not arable.

On the Hungarian Plain solod forming processes are rather wide spread.
During this process the soil material is destroyed and considerable amounts
of amorphous silicon compounds accumulates on the surface of the soil. Parallel
with this process, one finds that the guotient of Si0, : ALO, increases, as
is shown in Table 1. R

It can be seen in Table 1, that the amount of 8i0, is higher in the
upper layers of solodized profiles than in those of nonsolodized ones, and the
quotient of Si0, : Al,O, is also higher.

B
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Table 1

The pH value and the analytical data of the 5% KOH extract of solonetz soils,

“oile Horizons and Si0% | ALO 810, : ALO, ‘| v

depthin ers, : soluble in 5% KO raklo B e | mo ] Gl
Solodized A 2-10 3.96 0.260 13.0 6.9 6.1
B 16-—24 2.40 0.272 7.2 8.0 7.1
Solodized A 3-12 4,42 0.254 14.8 6.7 5.9
B 25-34 3.16 0,342 9.1 T.4 6.6
Not solodized A 2-—-12 1,38 0.550 2.1 6.7 5.9
13 40—60 1.75 0.790 1.9 T 6.5

|

\

This process, which is a special type of the degradation of alkali soils,
takes place under dry conditions and it is caused by natural soil forming

processes. In some cases, it rapidly develops in flooded rice plantations on
alkali lands.

The Genesis of Salt Affected Seils in Hungary

All of the Hungarian salt affected soils during their development were
or still are associated with more or less mineralized ground waters. Under
these soils the ground water table can be found at a depth of 0.5 m. to 5 m.
Under very poor natural drainage conditions this ground water is the source
of salt accumulation in the soil layers.

In Hungary there are two very extensive areas of salt affected soils,
the valleys of the Danube and the Tisza. The Danube’s deposits are calcareous
hut the new deposits of river Tisza are of a slightly acid character. In the deeper
layers, however, the deposits are rich in calcium carbonate even in the Tisza
valley. The explanation of this phenomenon lies in the geological history of
the Carpathian-basin. In the Holocene the primeval Danube covered the
whole land with its calcareous deposits. River Tisza emerged in a later period
of geohistory and it carried acid materials from the Carpathian Mountains.
Tens of thousands of years have formed the surface of these areas and
have developed the valleys of the Danube and the Tisza as alluvial plains.
On the higher levels which rose from this swampy, saline land, various types
of chernozemic and other non-hydromorphic soils have been formed. Near
the river, on its first terrace, in the depressions and on territories with good
drainage conditions hydromorphic, non-salt affected soils have developed.
The main part of these hydromorphic soils, however, have become saline and
alkaline because of the influence of salt containing ground waters, and
swampy surface waters and the poor drainage conditions.

Without any doubt, in the past lots of types and varieties of salt
affected soils developed belonging mainly to swampy solonchak, solonchak-
solonetz and solonetz types. In most of these soils the sodium carbonate con-
tent was so high that it often effloresced on the surface. It was collected
and after purification it was sold to the primitive soap-factories of the time.

In the nineteenth century extensive ameliorations were carried out in
the Tisza valley. The bed of the river was straightened out, the swamps and
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polders were liquidated and the ground water tables were considerably
lowered everywhere. As a result of these changes, the soils of the whole area
were transformed. Parallel with the lowering of the ground water table,
the solonetz forming processes became dominant and were accompanied by
decided changes in the quality and quantity of water soluble salts and in their
dynamics in these soils.

We do not have exact analytical data concerning the water soluble
salt contents of these soils in the past centuries but the present surveys
show that the amount of the soluble salts has diminished and that the sodium
carbonate that once effloresced has disappeared. It must be pointed out,
however, that the leaching of the salts was not consequent on these areas
and the permanent — or periodical — connection between the diluted salt
solutions and the upper layers of the soil still exists.

As a result of the migration of diluted solutions containing sodium
salts the various kinds of solonetz and solodized soils have been formed. The
soil forming processes lead to steppe formation by means of leaching processes,
and if the ground water table is lowered under 4 m. owing to these processes
then we find that a solonetz is turned into a steppe soil.

Because of both noncalcareous parent materials and leaching processes,
one can find free sodium carbonate very rarely in the upper layers of salt
affected soils in the Tisza valley. In the deeper horizons, however, the pH
value reaches 7.5—8 and even free sodium carbonate may be often measured
in these layvers.

On the other hand, even in the Tisza valley, caleareous solonetz or solon-
chak soils often occur either on the local parent material containing a high
amount of carbonate or on the direct influence of alkaline ground waters.

In the Danube valley a general amelioration of the area has never been
carried out. This is one of the reasons why the salt affected soils in the Danube
valley, between the Danube and the Tisza, belong mostly to the solonchak and
solonchak-solonetz types and a reason why even a slight leaching can seldom
be observed. The salt affected soils between the rivers Danube and Tisza
have been formed on a parent material rich in calcium carbonate, so without
any exception they are calcareous from the surface and often contain a
considerable amount of sodium carbonate even in the upper layers of the soil
profiles. The ground water table is near the surface. Strongly mineralized
ground waters may be found within 1 m. from the surface under solonehak
and solonchak-solonetz soils and the ground water table rises to 2—3 m.
from the surface even in the case of sodic solonetz.

Concerning the processes of the formation of sodium carbonate in Hun-
garian salt affected soils, according to various authors (ArRaNY, IRINYI,
SzaBOLeS, Darar, and others) the possibility of several ways of soda-forming
processes and different theories must be accepted.

The presence of certain geological and hydrogeological conditions and
the role played by the alkali superficial and ground waters have not only
made these processes possible but have promoted them to a large extent.

The general regularities of geochemistry, unfolded by Kovpa in the
section of his main report, referring to the formation and accumulation of
soda in soils, may largely be applied to the conditions of the Hungarian
Lowland and they help to explain the genetics of these soils. In fact, geo-
chemical soda accumulation must have played an important role in these



AGROKEMIA ES TALAJTAN Tom. 14. (1965) Supplementum 283

soils already in the past. Inrecent centuries, when marshes were wide-spread
on these territories, and hence anaerobic conditions prevailed the biological
soda formation must also have been considerable.

For the solonetz soils in the Tisza valley, the physico-chemical ways
of soda formation must definitely be taken into consideration, schemes of
GEDROIC, 'SteMoND and KELLEY being pertinent. On the other hand, between
the rivers Danube and Tisza the way of soda formation according to HiL-
GARD must be also significant. On the Hungarian Plain, although the various
kinds of soda formation are separated by different areas, one must nevertheless
assume that changes in the natural conditions were attended by different
ways of soda formation in the same area in various periods. It is quite
probable, for instance, that after the drainage of the swamps and moors
the biological soda formation lost its importance and it is also probable that
at certain places in the course of the leaching of some solonchak soils, the
scheme of the soda formation by GEDROIC became dominant.

In some cases, the irrigation of the Hungarian Lowland renders the for-
mation and accumulation of soda possible. I am going to discuss this problem
later.

As has been said before, the salt accumulation in the soils of the Hun-
garian Plain is active only at places that are permanently or temporarily
linked with alkaline or saline ground waters. They are sodic soils according
to the geological and hydrogeological construction of these areas. Only
those salt affected soils of the Hungarian Plain which have their ground water
table more deeply situated and which are evolving into soils of the nonsaline
zonal type (steppe formation) are now partly alkaline and/or sodic.

Salt Affected Soils in Hungary and the Questions of Irrigation

In the last decade there has been a tenfold increase in the irrigated
agricultural area on the Hungarian Plain. In the near future a further rapid
increase in the extent of the irrigated area is to be expected. The effects of
irrigation on the soil and fertility are well-known just as much as the close
correlation existing between the alkalinization of soils and irrigated farming.
Conecerning the Hungarian Plain, this question must be studied very carefully,
all conerete factors of the local conditions must be taken into consideration.
Irrigation and its effect on the soils requires a thorough investigation not
only in the year of irrigation (direct effect) but also in the following years
since the indirect effects of irrigation manifest themselves only later,
exercising an influence on the water and salt balances, on the physical,
chemical and biological characteristics of the soil and — as a result of all
this — on fertility.

In the irrigated soils, the movements of water are followed by those of the
salts, therefore salt dynamics of irrigated soils is more intense than of non-
irrigated soils.

On examining the effect of irrigation on alkalization and salinization,
one must always take into consideration the alkalizing and salinizing effect
of irrigation water as well as the effect of irrigation on the rising of ground
waters to mineralize them and promote a ground water type of alkalization
and salinization. Thus, in certain cases, one can observe the alkalizing and
salinizing effect of irrigation water; while in other cases, one can observe, in
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consequence of the raised ground water resulting from irrigation — mainly from
rice flooding — that salt accumulation comes into the surface layers by
capillary and membrane-capillary currents, which, when evaporating, causes
alkalization or/and salinization both as soluble salts and sodium ions adsorbed
hy the soil colloids.

An illustration of secondary alkalinization caused by irrigation is shown
in Table 2.

Table 2

Increase of NaHCO, contents in the horizons of an irrigated soil profile

(Rice field)

| . | [
Date of takin Depth NalU0, cing e NaHCO,
o o ’ sty | it F o slilinity
May. 19. 19356 0— 10 0.562 Aug. 31, 1956! 0— 10 1.078
10— 20 i 0.616 | 10— 20 1.056
20— 40 1 0.777 20— 40 1.116
40— 60 | 0.896 40— 60 1.312
60— 80 | 0.908 60— 80 1.686
80 —100 | 1.339 8O0—100 1.312

110—120 1.434
120140 | 1.456 |

In Table 2 the increase of sodium hydrocarbonate is shown during one
year of irrigation. The irrigation was carried out with pure irrigation water
but as a consequence of the flooded rice fields, the ground water table moved
nearer to the surface.

As it can be seen from Table 2 the increase of sodium hydrocarbonate
taking place in the upper horizons of the profiles was considerable.

The illustration of the effect of irrigation water containing sodium car-
bonate on soil properties is shown in Table 3.

In this experiment, irrigation water containing 500 p.p.m. sodium
carbonate was used for flooding the rice fields. This water was applied twice
during one vegetation period, and afterwards pure water was used for irriga-
tion in the following three years. The salt content of the irrigated fields did
not increase significantly but the amount of the exchangeable sodium ions
sharply increased. It should be noted, that during the experiments, the ground
water exercised no influence on the soil profile.

It is clear from Table 3, that the effect of irrigation water containing
sodium carbonate still makes itself felt after three vears of irrigation with
pure water.

The melioration of secondarily alkalized soils in Hungary is rather
difficult, therefore their prevention by irrigation is desirable. For this purpose
the expansion of flooding irrigation to larger areas is to be restricted. The emp-
loyment of other, more up to date, irrigating systems, the danger of which
on secondary alkalization is smaller, will be justified.

The controlling of the physical and chemical soil properties and of the che-
mical composition of the irrigation water, also, the decreasing of filtration losses
and of stagnant waters, all can play a greatrole in preventing secondary alkali.-
zation. The control of the ground water table is also very important for the sake
of avoiding the influence of mineralized ground waters in the upper layers of soils.
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Table 3

Exchangeable sodium in per cent of total exchangeable cation capacity
of soils, irrigated with water containing Na,CO,

|
Number of | Depth At the beginning At the end of
plot ‘ . of the experiment the experiment
1959 1962

i 0-10 2.09 ‘ 4.00

10 —20 2.48 6.06

I1. 0—-10 1.55 3.88

, 10-20 | 1.50 _ 3.35

In the practice of the Hungarian irrigated agriculture, limits are set
concerning the chemical composition of irrigation waters with regard to soil
type, various soil properties, methods of irrigation, crops, ete. When a sample
of irrigation water is tested, one of the most important tasks is to determine
its sodium carbonate content. Even a very low amount of this salt in the irri-
gation water can be harmful both to plants and soil properties.

Improvement and Reclamation of Salt Affected Soils in Hungary

Regarding the great variety of the salt affected soils in Hungary, it is
essential to select the proper methods of reclamation and utilization correspond-
ing to the type and properties of the soil in question.

The reclamation and utilization of salt affected soils in Hungary is tra-
ditional, since the population density of the country is relatively high and the
extent of the salt affected soils is quite large as compared to the total extent
of land. That is why the necessity of their utilization arose centuries ago.

From the viewpoint of utilization, the Hungarian salt affected soils
should be divided into two main groups. Salt affected soils permanently linked
with alkaline and saline ground waters belong to the first group. The reclama-
tion of these soils is not possible unless the lowering of the ground water table
and good drainage conditions are assured. The main part of solonchak and
solonchak-solonetz and a comparatively smaller part of solonetz soils — mainly
the crusty solonetz soils — belong to this group. The agricultural utilization
of these lands can be successfully achieved only if we solve the problems of
drainage, soil and water conservation and that of the general amelioration
simultaneously on a larger area. It should be mentioned, however, that measu-
res like these may be adopted but because they are rather expensive, the cco-
nomic aspect of the question must be carefully studied first. Even in Hungary
it is sometimes more economical to use these soils as pastures with or without
irrigation than to reclaim and plough them.

Between the rivers Danube and Tisza on the solonchak and solonchak-
solonetz soils the method of the application of nitrogen fertilizers side by side
with irrigation is wide-spread. As a result, semihalophitic and halophitic
plants, for instance Puccinellia limosa (Atropis distans) can be grown as valu-
able fodder crops. In other cases, these soils can be used as natural pastures,
mainly for sheep.

Tn case of salt affected — mainly solonetz — soils belonging to the second
group which are only periodically linked with alkaline and saline ground
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waters, the chemical methods of reclamation can be useful. On sodic solonchak
and sodic solonetz soils the application of gypsum is always effective both
under dry and irrigated eonditions. Since Hungary is very poor in her raw
gypsum deposits, several other methods have been worked out involving the
application of various industrial by-products and local lignite powders con-
taining a low amount of sulphur and sulphurous compounds. Very large
amounts of these reclamation materials are needed for the reclamation of an
area because of their low sulphur content.

The first reclamation method of the Hungarian solonetz and partly
solonchak-solonetz soils was worked out by 8. TEsSSEDIK at the end of the
cighteenth century. At that early stage the chemical and physico-chemical
processes taking place in the salt affected soils were not fully known by the
specialists and naturally neither the proper reclamation methods had been
worked out, nor the necessary chemical materials — most of them was not
even known at the time — were available. TESSEDIK invented the “digé’”
method.

The ““digé” method means that the surface of salt affected soils is covered
with a 5—12 em. thick layer of soils or subsoils of good quality. On the one
hand the essence of this method lies in the dilutive effect of the mixed non-
saline layers, on the other hand the materials used for this purpose always
contain a low amount of gypsum, calcium carbonate or other calcium salts
exerting good influence on soil alkalinity. The ““‘digé” method is still in use
because it is effective. A disadvantage is that very large amounts of mate-
rials are needed. Tarlier the exploitation and the spreading of the material
was done with manual labour, later the whole process was mechanised.

Most of the Hungarian solonetz soils have a more or less considerable
A-horizon, often with slightly acid pH. On these soils liming has been used
as a reclamation method for a century. For this purpose ground limestone,
peat containing lime and caleium carbonate (a by-product of sugar factories)
are applied. This method requires a large amount of reclamation material,
generally 30—40 tons per hectare.

It should be pointed out that the calcium carbonate proves effective
only on soil layers where the pH is below 7. This condition exists only in the
top layer of several salt affected soils in Hungary (some solonetz and soloth
soils). By this method the amelioration of the B-horizon and that of the whole
profile can be assured but only through a permanent and intensive natural
leaching process of the whole profile, and through the liquidation of the con-
nection between the soil profile and the alkaline ground waters.

The methods of “digdzés’ and liming alike on the salt affected soils in
Hungary were recommended in the past alongside with the application of
manure which supplied the crops on the ameliorated soil with nutrients.

In the last decade new methods have been elaborated in Hungary for
improving some of the salt affected soils, the main purpose being to reclaim
the arable land with simple and inexpensive methods. Concentrated chemical
compounds containing the material both for decreasing the alkalinity of soils
and for supplying the plants with nutrients were used as reclamation materials.
Mostly calcium nitrate has been used for such purposes. Experiments have
shown, that on the arable salt affected soils (mainly on middle, deep solonetz,
solonized meadow and soloth soils) 500 —~800 kg calcium nitrate per hectare
yvielded equal or better results than conventional liming. This method is well
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applicable in the production of cereals, maize, sugar bects, fodder crops and
in greenland and pasture farming as well under dry and irrigated conditions
alike.

On the Hungarian Lowland irrigation rarely has a direct leaching effect
on the salt affected soils without taking any other measures because of the
heavy textured soils and the practical absence of natural drainage. That is
why in irrigation the water quality as well as the reclamation methods are
hoth to be taken into consideration.

In Hungary there are not only various kinds of salt affected soils with
different properties and fertility but also several methods as described in the
foregoing for their improvement. Some of these can be applied at other places
in their original form, others with modifications corresponding to the local
natural and economical conditions.

On the other hand, the efforts made and the results achieved in other
countries concerning salt affected soils are highly valuable for us for the

studying and the reclamation of these extremely interesting types of soils

which are so difficult to utilize for agricultural purposes.
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3ACOJIEHHBIE ITOYBbl BEHIPUH
H. CABOJIBY

Hayuno-uccaedosamensercuii Mucmumym Iousogedenus u Aepoxusmuu A. H. Benepuu, Gydaneum

BeHrpust u3BeCTHA KAK apeall pacnpocTpaHeHis 3ac0NeHHbIX MOUB, MCIO b=
30BaHME M MeJMOPAIlsl KOTOPLIX MPOBOJMTCA yi)Ke ¢ japHuxX BpemeH. Crpana
nesxut B KapnaTtckom 0accelite, Ijie IpUPOJHble yCJIOBHS, € TOUKH 3peHHs Ha-
KOTLJICHAST BOJHOPACTBOPHMEIX COJIeH, ABJAKTCA BecbMad OJATONPUSTHBIMU JAJIA
00pa30BaHns DA3/IHUHLIX 3aCOJIEHHBIX TMOUB. Hak yCTaHOBJIeHO, 3dCOJIEHHbIE
roussl B Benrpuu saHumaror 109, oT Beeil MOBEPXHOCTH CTPAHL], UTO COCTABJISET
oxono 1 mun. ra. Pacnpelenerne uX MeXy OTIeJIbHLIME 00J1ACTSIMU HEPABHO-
MmepHoe, TaK Ha Benrepckoit HusmeHHOCTH, KOTOpas sBJseTcs camoit Gosbluoi
pPaBHUHOM CTpaHbl, OHM HHOTAA 3aHUMarT 209, Mau OoINbllle ee TOBEPXHOCTH.

Heo0xoaumo ynoMsAHyTb, UTO 3acOJIeHHBIC NOYBLI BCTpeyarTcs B BeHrpun
He TOJLKO Ha HHU3MEHHOCTAX, HO HeDOJLIIMMK MACCHBAMM M B XOJMMCTHIX paifo-
HaX 3anajHoil yacty crpaHel. Ho jajke B TAKUX HE3HAUHTENLHBIX KOJUUECTBAX
OHH [PENsITCTBYIOT HOPMaJblOMy CeJIbCKOX03AHCTBEHHOMY TIPOM3BONCTBY B
aTux pailodax.

HeemoTpst Ha OTHOCHTENLHO HeBONLIIYK MNIOWMAAL CTpaHbl, B Benrpuu
MOJKHO BCTPETWTh MHOTOUMCJIeHHble IOPMbBL IPOSIBJIEHHS NIOUBEHHOI0 3aCOTEHUHA.
3aconennele MOYBLI OTIMYANTCA 110 MX TeHe3uCy, CBOHCTBAM, METOIAM MX MeJHo-
paluy ¥ MCTIOJIL30BAHUIO.

B co0TBeTCTBUM ¢ MPUPOJHBIMA YCTIOBHAMH ofnacTeil pacnpocTpaHedus u
FeHEeTHKOH 3ACONEHHBIX NIOUB, 3HAUUTENLHAS YacTh UX TeCHO CBS3aHA ¢ BOTIPOCaMU
06pasoBaHMs COfbl M OTHOCHTCSL K COJI0BO-3ACOJIEHHBIM.

Tunel 3aconennslx noYe Beurpuu M ux pacnpocTpaHeHne

Pucytor 1. npencrapiaser cofofl cxXemy pacnpoCTPAHEHUST 3ACOJIEHHBIX
nous B BeHrpuu ¢ yKasanuem reHeTHMUECKUX TUIIOB 3THX T0YB.

Cxemaruueckoe CTpoeHue TPOQUIA PASNUUHLIX THUIOB 3ACOJIEHHBIX TOUBR
NoK4A3aHo Ha pHc. 2.

ITU TUIIEL TIOYB BCTPEUATCA M B IepexXofHbiX dopmax.

Ha Benrepckoit Hu3MeHHOCTH MOMCHO BCTPETUTH Pa3HO0OpasHble TUMBL
34CONCHULIX OYB, KOTOPblE PAa3jIMualoTesl He TOJBKO N0 MPOoQUIAM, HO TaKKe
M 10 JAHagTam.

Cpeay BEeHIepCKHX 3acOICHHBIX [I0UB CAMBIMH DOTATBEIMU 110 COJIEPIKAHUID
BOAOPACTBOPUMBIX COJIEH M COMBI SABASIOTCH COJIOHYAKH M COJIOHUAKU-COJIOHLBI.
Kaxk npapuso, MaKcuMyM HAKOTUIeHMst cOJiel ¥ COJbI O0TMEUAETCA B BEPXHHUX
TOPHU30HTAX 3TUX TouB. B BeHrpum aTu ABa THNA NOYB BCerja KapOOHATHble M
COEPIKAT cofly. 3epKano TPYHTOBBIX BOJ TOJL HUMM BCET[d HAXOIWTCA DIM3KO
K JHeBHOR ITOBEPXHOCTH.
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IMpodub comonHyaka TPyAHO Pa3jielnTh HA $ICHO BbIPAXKEHHBIE TOPU30HTHI,
M OH Bcerza obejiHeH opraHmyecKumu BeuectBamu. Fopusonr B cosonyaxa-co-
JIOHLA HAaXOJUTCS B MePBLIX CTAHAX (OPMHPOBAHMS,

B moupax coyonYaKax H CONOHYAKAX-COJIOHUAX BHICOKOE COJIEPIKAHHME
BOJIOPACTBOPUMBIX COJIel U NPUCYTCTBUE COJIBI TOPMOSKT PA3BHTHE KYILTYPHOH
pacTuTenLHOCTH. Hak mowasano Ha pucyHke 3, mapajulesibHO C yBeJlHYeHHEM
COJIEPA@HMA COJEH M COJBl B BEPXHMX CJIOSIX [OYBbI, Pe3K0 yXyALAeTcsl POCT U
Pa3BUTHE KyJbLTYPHLIX pacTeHuil. Kak yyKe yKasblBajIoch, CONOHYAKH M COJIOH-
YAKKM-CONOHLBI BeHrpum, a TaloKe IPYHTOBBIC BOJBI TIOJ 9TUMH TI0UBAMM BCeTjia
ABJSIIOTCH  CUJIBHONETIOUHBIMH.

B 0THOUIEHMH XHMHYECKOTO COCTABA COJIEl B CONIOHLIAX M COJIOHUAKAX -COJI0NH-
Lax, HeoOXOAMMO [OJIUEPKHYTD, UTO HAPALY € KapOoHATOM U DUKapioHATOM HAT-
pUsl 3TH TIOYBBI YACTO COJNEPIKAT SHAUMTEISIbHOE KOJIMUECTBO XJIOPUIOB H CYJlb-
(paToB. AKKyMyJISILMS COJell MHOTJA TAK BBICOKA, YTO MOIKHO HaGMONATh Bhi-
LURETH COJIEH Ha MOBEPXHOCTH ITOUBHI.

Puc. 4. nokaseBaeT CXeMaTUYeCKOe paclpefieficHHe BOLOPACTBOPHMBIX
coJicit B mpoduisix NyTroBOTO COMOHLA, COJIOHYAKA-COIOHLA M COJIOHYAKA. FICHO
BH/IHO, 4TO BO BCEX TpEX CJIydasiX NOMHHHPYIOT KaTHOHBI HATPHUSl, HO B TO e
BPeMST 3HAUHTEJIbHBIM SIBJISETCS] M KOJIMUECTBO HOHOB Maruus. Cosiepyxanue Bojo-
PACTBOPUMBIX COJIell BBICOKO He TOJLKO B COJIOHYAKAX M COJIOHUAKAX-CO-
JOHUAX, HO KaK 3TO XOPOIIO BMIHO HA PHCYHKe, M B JIyTOBBIX COJIOHLEAX,
rjaBHpiM 00pasoM, B Haualle ropusoHTa B, 3To sBnsercs ojmoil uz npuunn
paccMaTpuBaTh 9TH NMOYBbI C TOUKHU 3PEHUS UX TeCHOH B3AUMOCBS3M, KAK pasible
(GOpMBl ¥ THIBL 33CONIEHHBIX IIOYB.
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o COSOHIAH COACHUAK SHYTOBON GCTERGROYIACH  COI00b SIGTOBAT COSTG# -
COSOHEL COAQHEY I OBOH COAOHELL LEBATAA

* YPOBEHE FPYHTOBOH BOAb nouBA
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Puc. 2.
Cxemartiiueckoe CTpoCHHE NPOMHIA PANHYHBIX THIIOB 3IACOJEHHBIX [10YB.
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B Beurepcknx COJOHLAX YacTO KOHUEHTpAuMs BOJOPACTBOPUMBIX COJIeil
He JI0 TAKOH CTeleHM BBICOKAs, YTOOBl OTPUIATENLHO BAMSTL HA (HU3HOJIOTUIO
pactenuit. OHaKo, B KAYKIOM cayyae GUSHUECKHe 1 BOJHBIE CBOICTBA 3THX [OYE
BecbMa HeDJIATONPUATHBL ¥ OTPULATEILHO BIMAIT HA BOJ00GECTIeYeHHE CelIbCKO-
XO3FHICTBEHHBIX PACTEHUH. YiKe 5—B8%, 0T «S» 0OMEHHOT0 HATPHS OTPHLATEJILHO
H

M

g L7 S aaxr o [ akx 0 asx
7

DBLIEE COBEPHANME Y
COMER

Puc. 3.
PocT # pa3BHTHe pacteuuit (0Bec) B 3aBMCHMMOCTH OT 00UIEro CONCpyKAHMS coeil 1 combl.

CKasbIBAIOTCA Ha BOJIHO-(PU3UUecKIe CBOHCTRA Nnous. Kak MoKasaHo Ha pucyiKe 5-
1071eBast BIArOEMKOCTD H IMANA30H AKTUBHOM BJIary B JIyTOBOM COJIOHLE CHJIBHO
YMCHBIUAETCS M0 CPABHEHHI C JYTOBOM NOUBOH, a 3anac «wiepTBoiiy Boasl 12060~
poT yBenuuusaetcs. Ha pucyHke 6. noxasana 3aBHCHMOCTL MCIKLY COZep»ia-
HUEM 0OMEHHOTO HATPUSA B %, OT «S» U BOJHLIMM CBOMCTBAME MOUYB TSHKEJOTO U
JIETKOT0 MeXaHMYecKoro cocraBa. B ofoux ciyvasix, eciu KoJuyecTBo 0OMeH-
HOTO HaTpust jocruraer 15209 or «S» BOJHBIE CBOMCITBA MOUBH CTAHOBATCS
Kpaiiue HeGnaronpUsTHBIMH,
L. II. IOl

AIHOHE!  HATHOME ARG HATHOHE
haet1 0123
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Pue. 4.
CocTae BOAOPACTBOPUMLIX coJsielf B mouseHHOM rpodue. I. JIyrosoil conoser, II. CosloHYaK-
conownert, I1I. ConoHuakx
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Pucynoxk 7. noxaseipaer cofepykaHue OOMEHHBIX KATHOHOB B TJIABHBIX
NOYBeHHBIX Tunax Bedrepckoii Husmennoctu. Kpome aTux mous, Ha BeHrepckoit
Hu3MeHHOCTH IWMPOKO PACMpoCTPaleHbl PA3TUUHBIE JYroBble TIOUBbI, JYI'OBblE
UePHO3EMBL M aJINIOBUAJILHEIE TTOYBKI, COjlEPyKalMe MeHblue 00MEHHOIO HATPHS,
UeM TOYBBI, MOKasanHple HAa pucyHre. Ecnu B mousax cogepkaiiie 00MeHHOT0
HATPHST JOCTUIAET 5%, OT «S», 3TO yyKe OTPULATENLHO CKA3LIBAETCA HA BOJHO-
du3HUeCKUe CBOHCTRBA TIOYB, I MO3TOMY T0YBLL Ha3BaHLL HaMy CNa00- UK CHIIBHO-
COJIOHLEBATBHIMY JIYFOBBIMY, AJULOBHANLHLIMM MJIM APYTUMH [10YBAMH.

g 5w B @ g 35w sy

HEPTABH
Az
AHanazon
AKTINGH ¢
S u

Puc. 5,

Ilonemast BNATOEMKOCTD, MEPTBLIT 3amac M AHAMA30H AKTHUBHOH BJATH B JYTOBOM CONOHIE U
nyroeoit nouse.

KoimuecTBo 00OMeHHOTO HATPUA HMEeT 0OJbIIOe 3HAUEHMe TNpH 06paso-
BaHHH MJOTHOTO ropusonta B (miumosuasbuelil ropusont). Ecnu ofmenHoro Hat-
pust B nouse 5— 89, TO MJUNIOBHAJILHLI FOPU30HT YTUIOTHEH, HO eCJIM 9Ta Belll-
YHHA I0CTHTAET 239, OT «S», TOPH3OHT B uMeeT APKO BRIPAXEHHYI0 CTOAGUATYIO
TABIOMCTYIO WJIM [IPHU3MATHYECKYID CTPYKTYDY.
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COEPYAHME GEMERHOMD Na' B% OT.ST  CONERMARME OBMEHHOTO Na' B%0T. 8"
Puc, 6.

3aBHCHMOCTDL MEXAY COAEp KaHeMm 00OMEHHLIX KATHOHOB H BOAHBIMH CBOfiCTBAMI NOYB TSHKE-
JIOrQ 1 JEerkKoro MexXaHH4YeCcKOro cocrapa
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B CooHUaX MOUIHOCTL TOPH3OHTA A MMeeT GOJIbLUOE 3HAUCHME, UeM OH
MOIUHee, Tem qyuule (uanyeckue cBoilersa m miojopojme moussl. Mexons us
MOIIHOCTU TOPU3OHTA A CONOHLBI MOAPABAETISAIOTCS CIEMYIOIHM 00pasom:

Cnybokuii cononen, rop. A Gospue 18 cm.
Cpenuuii cosonen, rop. A owono 8—17 cm.
Kopkosslit cosoHer, Top. A meHbine 7 cM.

Ha Benrepckoit HuaMeHHOCTH BCTPEUAKTCS COJOHLBI JIHILEHIBIE TOPH-
30HTa A. B rakux ciyyasix ropusostT B rumiéucroit wiu cronduaToi CTPYKTYPBbI
BBIXOJIUT Hd J{HEBHYIO IIOBEPXHOCT.

Benrepckue COJIOHLb YaCTO SIBISIOTCS KapOOHATHLIME M COJEPIKAT coay,
HO BCTPEUAIOTCs COTIOHLBI  HeKapOOHATHbIE W HECOOBBIE, HG MX PeaKkLdsi cpejbl
B ropusonTe B Beernia nocturaer niu npenbiaer 7. JBa TUNA YKASAHULIX BILLe
COTIOHUOB PACTIPECIISIFOTCS TI0 CTPAHE COOTBETCTBEHHO €e Te0TPa(HUeCKUM 0co-
benHocTAM. B Mexaypeubn HyHast u TUCCh CONOHLEBI OTHOCSITCS CAABHBIM 06-
PasoM K MepBOMY TUIly, a B 3aTHCCKOH 00macTH — Ko Bropomy.

|/ Lv N ¢ g\ s Y
e

SJGOBOH COSTOHEL COSIOMHY AN
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Jﬁ 20 ::0 a 10 20 30 Mraks/ro0fr E Ca?t
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1 d \ \ 2 M
N Na't Kt
A N\ \\ Y 44
.?‘IM COSOHYAK - COAOMEL
Puc. 7.

Cocras OOMEHHBIX KATHOHOB B TOYBCHHOM IIPO(]IHIIC.

Coneprkanue  BOROPACTROPHMBIX COJICH B COJIOHUAX PA3IMUHO, YaCTO
BCTPEUAIOTCS BBIIEIOUCHHDBIE CONIONLBI. ITO HEODXOMMO UMETb B BUY KAaK TpH
IacCuUKaumy, TaK U ApH MeTHOpPALWMH ITUX TI0YB.

YacTb CONOHIUOB 1 COJIOHLEBATLIX MOYB CTPAHbl BKIIOUEHA B CENBCKOX03 S
CTBeHHOE MPOM3BOJICTBO, HO JIPYras uacTh, IIABHBIM 00pa3oM KOPKOBBIE €OJIOH-
Ibl, He UCTIONL3YIOTCH B CeNbCKOM X03siiicTBe.

Ha Benrepckoii HusmeHHOCTH WIMPOKO pacmpocTpaHeH TIPOLECC 0COJI0-
ACHMST TIOYB, TPH 3TOM MOYBBl JICTPAJMPYIOTCS M 3HAUMTENBHOE KOIMYECTBO
AMOPPHOH KPeMHCBOH KHCIOTH HAKAMNMBAETCS Ha TOUBEHHOM MOBEPXHOCTH.
[lapanienpHo ¢ pasBuUTHeM 3TOr0 NPOLECCA YBENMUMBAETCS M COOTHOLIEHHe
5i0,:AL0,, Kak 310 MoKasaxo B Tabauue 1.

HaHHble TafuMUbl MOKA3BIBAIOT, UTO COJEPMKAHHe KPeMHeBOi KHUCIIOTHl B
BeDXHHX TOPHU30HTAX 0COJIOJENBIX [OYE BHILE, YeM B HeoCOJOMesbIX, COOTHO-
weHne Si0,:ALO, TakyKe Bbllle Y MEPBbIX.
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Taéauya 7.

Bennuunbt pH u pannbie ananuza 5%-Hoit KOH BLITAMKKH COJOHUOB

§i0, | ALD; pH

Hassanue Hr?_ﬁ’l’;sﬁ'iifa o | Otnowenye il
MOYBE i B 551':[’1*;1}(»&]: Si0, : ALO; H,0 KCl

\
Oconoaesble .. ... A 2—10 | 3,9 | 0,260 ! 13,0 6,9 6,1
B 16—-24 | 2,40 0,272 T2 8,0 7,1
Qconoaeipie ..... A 312 | 442 0,254 14,8 6,7 5,9
B 25-34 | 3,16 0,342 9,1 7,4 6,6
Heoconoaenvie ... A 212 | 1,38 0,550 2,1 6,7 5,9
B 40—60 | 1,75 | 0,790 ‘ 1,9 T 6,0
|

DTOT mpouece, ABISTIOMMHCA crelUhUUecKUM OpPOsBIEHHeM fAerpajlaluu
33CONEHHBIX TI0YB, NPOSBJsSeTcs B GOTAPHBIX YCIOBHSX Grarojaps ecTecTBeH-
HOMY IIpOLECCY ﬂO‘{BOOﬁpBBOBaHHH. B HEKOTOPBIX Cydasx 3ToT npouece ToJy-
yaeT fLICTPOe PASBATHE HA MOYBAX PHUCOBLIX 1MOJIeH B pe3ysbTaTe MX 3aTOTJIEHHST.

TeHe3uc 3acojleHHbIX MOYB BeHrpuu

Baconennble NOUBbl BeHrpuu npu cBoem 00PasOBAHUN UMEIOT WJIM MMCJIHK
B IIPOLIJIOM TECHVYIO CBSI3b ¢ 00Jiee UM MeHee MHUHEPaNU30BaAHHbIMUA I‘pyHTOBblMI/I
BojaMu. [TO1 3TUMH [OYBAMU YpOBEHL TPYHTOBBIX BOJ( HAXOJUTCA B Mpejesax
ot 0,5 1o 5 M. Ilpu HedJATONPHUATHBIX YCIOBUSX ApPeHaa 3T IPYHTOBBIE BO/bI
ABNANTCS MCTOUHMKOM HAKOTIJIEHHS cOJiell B NMOYBEHHBIX CIOAX.

B BeHrpuu cymecTBYWT fiBa apeasia pacmpoCcTPaHeHMsl 3aCOJIEHHBIX TIOUB
— poymuel pex dynast u Tuccel. [ynaiicKue OTIOYKeHUs SIBJISIOTCS KapGoHaT-
HbIMK, D0JIee MOJIO[bIE OTJIOMKEHUs pekH Tuccel — cyado KHCIBIMHM, OJHAKO B
fosiee TIYDOKUX CJIOSIX M OHM 0f0Talenbl KapbolatamMy Kanblus.

OfbACHEHMEe ITOTO SIBJICHUST JIE)KUT B reosorndeckom npomutom Kapnat-
ckoro faccelina. B ramoueHe pexa J[yHail NOKpbIBaJ CTpaHy KapbOHATHLIMU
oTnoxeHnsIMH. Pexa Tucca, IPoMCX0XIeHHe KOTOPOi oTHOCKTCS K DoJiee TO37-
HUM Te0JOFHUECKHM TepuojaMm, npuHocuaa ¢ coboit ¢ Kapnarckux rop fosee
KUCJIbIe OTJIOMKeHUsi. B TeueHHe MHOTHX ThICAWIeTHIl MPOMCXOAUIIO 00pasoBaHue
NOBEPXHOCTH 9TUX 0OacTed ¥ dopmupoBanue goanH pek JlyHas u Tuccesl, Kax
annoBHAJbHLIX PAaBHMH. Ha TOBbIUIEHHBIX 3JeMeHTax peibead, B [POLIIOM
BO3BLILIAIOUMXCST HAJ GOJOTHBLIMH 3aCOJIEHHBIMM TepPHTOPUAME, 00pas0Baiuch
NOYBBLI THIA YepPHO3EMOB M JAPYIMX He THAPOMOPQHBIX TouB. BamiKe K pycnam
PeK Ha TePBLIX Teppacax, B MOHMMKEHUAX M HA TePPUTOPUSIX ¢ GIaronpHATHBIMI
YCJIOBHUSIMH ApeHarka, oﬁpasosamwb He3ac0JIeHHBIE [10YBbI FI/I)],[JOMODCI)HOI‘U pana.
Opuako, DONLIIAS YaCTh UX 3acojstiack Orarogapst GAWAHHK MUHepdM30BaH-
HBIX I‘pyHTOBbIX " NMOBCPXHOCTHBIX H0JI0THBIX BOJg M HEﬁJ’IaI‘GHpHHTHbIM yCH()-
BHAM JIpeHara.

Ilo Bcei BCPOATHOCTH B JdJIeKOM ITPOIIIOM MNOX0 U0 OGPHBOB}IHHE CaMBIX
Pa3JIMYHBIX THIIOB H ])BSHOBHJLH()CTQﬁ 3dCOJIEHHBIX TI0YB, KOTOpbIE B OCHOBHOM
OTHOCHIMCE K 3aC0oJIeHHBIM D0JICTHBIM [MOYBAM, COJIOHYAKaM, CONOHYAKAM-COJIOH-
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LlamM 1 COJNOHUAM. B 0CHOBHOI 4acTy 3THX TI0YB COgprKaHue COMIpl OBLI0 HACTOIBKO
BBICOKKMM, UTO 0Ha YacTO BBIUBETANA HA MOBEPXHOCTH MOYBLL, MeCTHOe HaceneHue
NPOCTBIM CMeTaHHeM CUGHpaJ’IO COILY € TNOYBEHHOH TMOBEPXHOCTH M [I0CJIE OYH-
IIEHUS TIPOAABATIO €€ 1151 HY I MBUIOBADEHHOH [IPOMBILLIEHHOCTH TOTO BPEMEHH.

B XIX Beke B onune pexn Trcebl MpoBesin IPaIHo3HbIe THAPOMeNIHopa-
TUBHBIE MCPOTIPUATHS, B Pe3YJIbTaTe KOTOPBIX ObIIO BRINPAMIEHO pycio THcck,
OCYLIEHB! 0JI0TA 1 TOMM M yPOBEHL I'PYHTOBBIX BOJ, B 3HAUHMTE/ILHON Mepe ToHH-
suncst. Kax pesynbrar aTHX M3MeHeHMil, MOYBL HUSMEHHOCTH nepeodpasoBaIuch,
W TIapajlJeIbHO € TIOHMYKEHHEM YPOBHSI I'PYHTOBBIX BOJ{ IPOLECC CONOHLO00Gpa-
3SUBAHKS 3aHAN Bejlylllee MECTO, OJHOBPEMEHHO ¢ H3MEeHeHMeM KOJHYeCTBA U
KaJecTBa BOAOPACTBOPUMBIX COJIEH M MX IMHAMMKH B 9THX [OYBaX.

K cosKajieHn0, MBI He MMEEM TOUHBIX JAHHBIX B OTHOUIEHUH cojiepyaHust
BOJOPACTBOPHMBIX COJIeit B MOYBAX MPOIIJIBIX CTOJIETHH, HO COBPEMEHHDBIE HCCJie-
A0BaHUSL NOKA3aIM, YTO KOJHYECTBO BOMOPACTBOPHMBIX COJelf B 3THX I0OYBAX
SHAUUTEJIDHO CHHM3UJIOCH, M BLILUBETAHWE COJBl HA IIOBEPXHOCTH TOYBBI, KOTOPOE
OTMEHANIOCE paHblle, B HACTOsILEEe BPeMsl NpPeKpaTHOCh. OQHAKO Heofx0aumo
TIOAUEPKHYTh, YTO BHINeNaYuBaHue cOJeH B MOYBAX 9TOTO paitoHa 6biI0 Hero-
CJIelOBATEILHBIM M TIOCTOSHIAS MIIM NePUOJMUecKasi CBS3b Mexly pasbasnen-
HBIMH COJIEBLIMH DACTBOPAMM W BEPXHUMH CJIOAMM IIOYB CYIIECTBYeT H /10 Ha-
CTOSALETO BPEMEHH.

Kar pesynstar murpanuy pasdaBiieHHBIX PacTBOPOB, COAEPIKAIUX COJM
HaTpusi, 06pasoBanuch PasHble TUILI CONOHLUOB M coNofiell. Ofime ouBo0Hpaso-
BaTeJIbHbIE TIPOLECCE! ¢ TOUKH 3PEHUS] BBIILIEJTAUYHBAHUS IPUBOJAT K OCTEIHEHHUHO
TI0YB, 1 TaM, T7ie ypOBeHbL PYHTOBBLIX BOJ HOHM3MJICS JI0 4-X METPOB, MOJL BIIMS-
HHEM 3TOT0 Mpolecca 00pasyroTesl OCTEMHSIOWMUECH COSTOHLIBL.

B moBepxHOCTHRIX ¢/1051X 3aCOIEHHBIX IOUB JOJMHBI Peru THCCH CBODO [Hast
€O/ BCTPEYAETCHA PEKO, ITO 0OBACHARTCH HeKapGOHATHOCTBLI0 MATEPUHCKUX T10-
POIL 1 Ipoleccamu BhlmesaunBanus. OfHaKo, B omee rayGokux ciosix pH mo-
CTUTAET M TpeBhIUAET 7,5—8 M 3/ieCh YACTO MOYKHO BCTPETHTD cojy.

B nonmne pexu Tucchl BeTpeuaotess KapGOHATHBIE COJIOHLBL MM COJIOH-
YAKKM HA MECTHBIX KapDOHATHBIX MaTePHHCKMX TOPOJAX, WM e 06pa30BaHHble
0/ BIMSHUEM IIEJOUHBIX T'PYHTOBBIX BOJL.

B ponutie pexu dyHas TuIpoMeNnopaTUBHbIE MepOTIPHSITHS IPOBOAUIHACE
B 3HAUMTEIbHO MEHbIUEH CTemeHH. DTO ABISIETCS ONHOM M3 IPUUMH TIOYeMy 3aco-
JIEHHBIE [10UBBI I0NUHBL [lyHasi B Mexcaypeubu JlyHast u TUcchl OTHOCSTCS TJIaB-
HBIM 00PasomM K THNAM COJIOHYAK, COJNOHYAK-CONOHEL, K noyemy 3fiech aake
He3HAYNTEIbHOE BhIeIAYMBAHME BCTPEUaeTCs OUeHb Pefiko. 3acOoTeHHbIe TOYBLL
Meyypeubst HyHas u Tucchl 06pa3oBanich Ha MATePMHCKHX TIOPOJIAX, COLEP KA~
mmx CaCO,, m0ITOMY OHM Bee KapGOHATHBIE M CONEPIKAT SHAUHTEILHOE KOITH-
HECTBO COZBI Y)KE B BEPXHHMX TOPH30HTAX NPOGMIIA. YDOBEHb IPYHTOBBIX BOJ IO,
ITUMH TIOUBAMU 3aljieraerT OJM3KO K [HEBHOH NOBepXHOCTH. B 3HAUHTE ILHOM
CTeNEHH MHHEPANM30BAHHLIC I'DYHTOBBE BOJBI HAXOASTCS II0L COJMOHUAKAMU M
COJIOHYAKAMU-COJIOHIAMYU B Opefenax 1 meTpa OT MOBEPXHOCTH H JaMe O[T
COMLOBEIMM COJIOHUAMM yPOBeHL I'DYHTOBBIX BOJ, IOAHUMAETCS 0 2—3 MeTpOB.

B Bonpocax 06pasoBaHus cOpl B 3aCOJIEHHBIX I10UBAX Beurpuy, uexons
U3 paboT pasnnuHbIX aBTOPOB (ApaHs, H punu, Cabossd, [apad u 0p.) MO¥HO
[PUHATE HECKOJBKO TyTed U Teopnii 00pasoBaHHs COILI.

B onpegeneHHBIX T'eoJIOTMYECKUX M THAPOre0NIOTHYECKUX YCIIOBHAX NpH
BJIMSAHUK 33COJIEHHBIX MOBEPXHOCTHBIX M TPYHTOBBIX BOM 3TH ITPOLIECCH HE TONBKO
BOSMOYKHBEL, HO M IIMPOKO paclpOCTpaHeHHI.
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['NaBHble 3aKOHOMEPHOCTM Te0XMMHH, MOKasaHHble npodeccopom Koeoa B
ero 0KJaje, 0THOCSIIUECS K 06pa30BannIo M HAKOIUIEHHIO CO/Ibl B IOUBAX, MOKHO
TIPUHATH U Ul yenosuil Benrepckol HUSMEHHOCTH, 4TO TOMOKET Ham 00BsIC-
HUTh TeHe3uC 3aCOJIEHHBIX T0YB TOH TeppPUTOPUH. AKKYMYJISLMS COJbl yIKe B
TIPOLJIOM WTPajia SHAYMTEJNbHYR DOJb B 00pA30BaHMM 3acOjieHHBIX mouB. Kax
yiKe YKA3bIBANOCh, B MPOILIBIX CTOJETHSIX 00JIbIIAS YaCTb [OBEPXHOCTH HUIMEH-
HOCTH MpejcTaBisAia cofol 60y0Ta, Iae B aHAAPOOHLIX YCJIOBMAX TaKye MOTJIO
OBITh 3HAUKTENLHBIM DHOMOrHUECKOe 00PAz0BaAHNE COJIBL.

B ponuue pexku Tuccel rIaBHBIM 00pasom st CONOHLOB MOXKHO TPHHSATL
PUBHAKO-XUMUYECKYH) Teopuio 00pasoBaHusl COIbl B COOTBETCTBUM CXCMaM Ted-
poiiya, 3uemonda u Keau. C Ipyroit croponsl, B Mexxaypeuby Jlynast u Tucchl
BO3MOKHO 0fpasoBaiiue cofibl H 0 I'uaseapdy. Ha teppuropuy Benreperoii Hus-
MeHHOCTH BO3MOKHB! PasjiMuHble NyTH 00pasoBaHusl COZBL He TOJLKO M0 OTHENb-
HBIM paifioHaMm, HO B CBSISH C M3MeHeHHeM NPHPOHBIX YCJIOBHH, PA3IHYHBIE TYTH
06pagoBaHus co/lbl MOTYT I'OCTOJCTBOBATL B TeX JKe palioHax, HO B PABIMYHbIE
nepuojbl. BechMa BepOsiTHO, HAaNpHMep, YTO TOCJe OCyuieHns 6ONOT u TOICH
G1oJI0THUEeCKOEe 00pa3oBaHKe COpl IOTEPSUI0 CBOE 3HAUEHNE, H TAKyKe BO3MOMMD,
YT0 Ha ONpejeseHHbIX MecTaX MPH BbIEJAYMBAHHM HEKOTOPLIX COJIOHYAKOB
J0MUHKpOBano o0pasosanye coabl 0 edpolyy. B HEKOTOPBIX Clyyasx OpoIle-
Hue 3emesb Bedrepckoit HusmeHHOCTH BbisbiBaeT 0OpasoBaHHe W HAKOTUIEHME
cofel. [103)Ke 51 BepHYCL K 9TOMY BOTIPOCY.

KaK yKasbBanoch Bhllle, aKTHBHOE HAKOTUICHHE COJIel B MOUBAX Bernirep-
cKoit HU3MEHHOCTH M B HACTOSINEe BPEMS OTMEUAETCs TaM, IJ/le TOYBLI IOCTOSHHO
UM BPEMEHHO HAXOMSITCA MO HeIOCPEJCTBEHHbIM BIMSIHUEM LIeJOUYHbIX K 3aC0-
JeHHBIX TPYHTOBBIX BOM. ITH NOYBBLI SIBJAKTCH COJOBBIMU B COOTBETCTBUU C
reoJIOrHYCCKAM M THAPONMOIMUECKHM cTpoetuem pafoHa. Tam, rje rpyHTOBbIe
BOJIBL IIOJ] 3aCOJIeHHBLIMA TIOUBAMHM 3aJeralor ray0se u rjie NPOHCXOJMT MpoLece
OCTENHEHHA, TOUBBl TOJIBKO YACTHUHO LICJIOUHBIE HMJIM COJOBBIE.

3aconenHble MOYBbI BeHIpHH M BONPOCH OPOLIEHHUA

3a nocyegHre rogsl Ha Bedrepckol HMSMeHHOCTH THIOWI@/b OpPOLIAEMBIX
sementb Bo3pocaa B 10 pas, B Ouwokaiilem Gyfyliem 9Ta Iowajib eule 607be
yBeJMuuTes. BimsHue OpOIGHUS HA MOYBBI M HX TLIOJOPOJME 00U1eM3BECTHO,
UMeeTCsl TecHasi CBA3b MEAy 3aC0JIEHMEM IIOYB M OPOLIAEMBIM 3EMJIE[EIIHEM.

B ycnoBusix Benrepexoil HusmeHHOCTH 3TOT BOIPOC HeoDX0UMO M3yuaTh
BCCCTOPOHHE, YUATBIBASL Bee KOHKPETHble (AKTOPbI MECTHBIX YCIOBHI. Brusiune
OpOILIEHAST HA TIOYBBL HEOOXOAMMO MCCTIE0BATh He TOJLKO B TOJL OPOLIEHHS (mps-
MOe BIMSHKE), HO U B MOCTEAYOIUX IOfax, T. K. KocBeHHbli 3dipeKT 0T OpoLLe-
Husl IPOSIBIAETCS T103)Ke, Yepe3 u3MeHeHue BOLHOTO H COJICBOT0 flamaHca, Quan-
YECKUX, XUMUUYECKHX M GHOJOTHUECKHX CBOMCTB MOYBBL H, KAK PE3YNLTAT 3TOTO
— TIOYBEHHOTO TIOAOPOJIHSA.

B 0polIaemMbix [ouBax JABUYKEHHME COJIEH CJIeJyeT 3a JBMHKCHHEM BOJbI, 10~
JTOMY JMHAMHUKA COJIeil B 9TUX YCJIOBHSX fosee 3HAYUTETILHAS, YeM B OOrapHLIX.

Mayuast BNUMsIHHE OPOLIEHHsI HA 3aCOJeHUE TIOUB BCETJA HAJ0 YdUTHIBATL
CTeTIeHb 3aCOJIEHHOCTH OPOCUTENIbHBIX BOJ M d()eKT NPOH3BOAMMBIH 10IHATHEM
IPYHTOBBIX BOJ, KOTOpHIE B CJIyuae MX BBLICOKOH MHHepaM3alH{ BLI3bIBAIOT 3d-
cofeHue TOYBBl. B HeKOTOPBIX Clydasfix 3acojleHue MOYB BbISBHIBAIOT HETIOCPENCT-
BeHHO OpOCHTEJIbHBIE BOJE, B IPYTHX Cyyasix G1arofaps opomeHHIo, TIaBHbIM
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00pasoM Ha 3aTOMJSEMbIX PUCOBBIX MOJSIX, TIOHSITHE YPOBHs TPYHTOBHIX BOJ,
KalMLIAPHOE [EPeJIBUMEHHE BOJbI K TIOBEPXHOCTH, HCTAPEHUe BHISBIBAIOT Ha-
KOTJIeHUE COTell B BEPXHUX T'OPM3OHTAX NOYBBI M 0GOTALIEHUE NOUBEHHBIX KOJI-
JOUJIOB BO/J0OPACTBOPUMBIMU COJISIMH, B TOM YHCJIE HOHAMM HATDHS.

Jnst unnocTpanuy nponecea BTOPUUHOTO 3ac0eHUs, MPOHCXOJSILIETO TIpU
OpOolleHNH, TPHUBOAUTCA Tabnuia 2.

Tabauya 2,

Wsmenenne womruectea NaHCO, B ropusonTax
opouIaesmoli nouBel (pucoBoe mode)

HCO N 3
Bpemst BaaTua obpasua Fg”?ﬁ“a ];Ill?‘ 3(1:(13.“/ Bpema B3sATUs uﬁpasua! Fly,ﬁ:::l{a ;ulj.}%KOBJ.,’
' 100 r. nousst ‘ ' 1100 r.mouskr
19 mas 1956 r. 0— 10 0,562 31 asrycra 1956 r. ‘ 0— 10 1,078
10— 20 0,616 10— 20 1,056
20— 40 0,777 20— 40 1,116
40— 60 0,896 { 40— 60 | 1,312
60— 80 0,908 ‘ 60— 80 | 1,686
80—100 1,339 . 80—100 1,312
| 110—120 1,434 |
;o 120—140 1,456 |
\

B rabiune 2. npuBefeHbl JaHHBe, HOKASHIBAIOUIME VBEJIMYEHHR COp2p-
#anua NaHCO, B nouse 3a 1 rog opomenust. Tlonus NPOUBOJUIICH TPecHOi
BOMOH, HO [OA BIMsIHHeM 3aTOTJIEHHS] PUCOBBIX HOJeH YPOBEHL TPYHTOBBIX BOJL
nepemMecTHIICsl ONMXKe K I0BEPXHOCTH.

HaK BUJHO H3 TAaGMULEl, NOBBILUEHHOE KOJMYECTBO NaHCO, otmeuaercs
B BEPXHHX CJIOSIX TNOUBEHHOTO NPOQHIIS.

Jist HANIOCTPALMH BIMSHAS IPYHTOBBIX BOJ C TIOBBILICHHBIM cofieprra-
HUEM COJBl HA CBOHCTBA NOYBBI NMPUBOAMTCA Tabuiuua 3.

Tabauya 3.

YBeJaueHHe CONepIKaHus 0OMEHHOr0 HATPUS B MOYBE B 9, OT «S» mpu OPOLUEHHH BOAOIL,
cofepwamei NaHCO,

Homep l‘ Fny6una B cm, | B Ha ey JrmTa B Heos R
I. 0—10 2,09 ' 4,00
10—20 2,48 6,06
I1. 0—10 1,55 3,88
10—20 1,50 . 3,35
|

B aTom onbite pucossie nonst saTomasimch BOJIDI, comepaueit 500 mr. /.
COMbl. 3aTONJIeHHEe TIPOBOAMIOCH [BAMILI B TeYeHHe BereTalHoOHHOTO TepUoJia,
@ 34TEM B MOCJEAYIONIHE TPU TOJA JUIsl OPOUTEHHS] IPUMEHSIACh TIPecHas BOJA.
Cozmeprxanne coseil B opolaeMbx moysax He VBEJIMYMBAJIOCh B 3HAYKUTEJILHON
CTENEHH, HO Pe3KO NOBBICHJIOCH COXeprkaHme oGMenioro narpus. Heofxomumo
SAMETHTB, YTO BO BPEMSl OMBITA T'DYHTOBBIE BOALI He OKA3LIBAJIM BIMAHMSI Ha
MOYBY.
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M3 Ttabnuibl 3. BHAHO, UTO BIMSIHME OPOCHTEJILHOIT BOMBI, CcofgeprKauieit
COfly, CKa3blBaeTCsi Ha CBOMCTBA NMOYBLI elle M 4epe3 TPH TOfid, JayKe eclit B 9T
TO/IbI JUJISL OPOLIEHMS HCIOJILb30BaJach TIpecHas BOJA.

Menuopanuo BTOPHYHO-32COTIEHHBLIX MMOUB DBeHrpUu NpoOBOAMTL OUEHD
CJI0XKHO, MOITOMY HCODXO0IMMO MPMHHMATh BCe HeOOXO/MMBIE Mepbl JJIsd NPefoT-
BpauleHnsl MOABRNEHUA ITOTD Mpoliecca TpH opolleHxy mous. Juis 9Toro HaIo
OTpalMuMBATL TIOWAAN TePPUTOPUIl, OpPOILAeMBIX METOLOM 3aTOTUICHUS, TIPH-
MEHATh G0Jiee COBPEMCHHBIE METOIB, HCKAIOUYAIOL{He OMAaCHOCTL BTOPHUHOIO 3a-
COJIEHHS TIOUB.

HOHTPOJIb H3NUECKMK M XUMHUYECKUX CBORCTB II0UB, XUMHUUYECKOI0 COCTARA
OPOCUTEJILHBIX BOJ, & TAK)Ke CHH)KeHHe IOTePH Ha QUILTPALMI0 OPOCUTIBHBIX
M MOBEPXHOCTHBIX BOJ UIPAKT OOJLIIYIO POJIb B NPefOTBPALLECHUM BTOPUUHOTO
3acosieHnsl Moy, KOHTPOJIb 3d YyPOBHEM TDYHTOBBIX BOJi TAK)Ke OUeHb BajkeH
JUIST UCKJIFOUeHMsT BJIMSIHUA MMHEPAJIM30BAHHBIX TPYHTOBBIX BOjL HA BEPXHME
CJIOU MOYB.

B npakTHKe BEHTEPCKOTO OPOLIAEMOT0 3eMJIEJeNIHsl YCTAHOBJIEHBl OTIpe-
JeJIEHHbIE KPUTEPHM XHUMMYECKOr0 COCTABA OPOCHTEJIbHBIX BOJL B 3aBHCHMOCTH
OT Pas;IMUHBIX NOUBCHUBIX TUIIOB, PA3JIMUHBIX CBOHCTB MOYBLI, OT METO/IA MOJIUBA,
pactenuii 1 T. Ji. TIpH aHaIN3e OPOCHTRJILHBIX BOJ HEOOX0MMO B TIePBYIO 0Yepeillh
OMpE/IeNATL COAgpsKaHue COBI B 1IUX, T. K. Ad)Ke He3HAUUTEJIbHOE COEpIKatue
CO/bl B OPOCUTEJILHON! BOAE MOYKeT BPeJHO BJIMSATL HA TOYBbLI U PACTEHHA.

Hcrmonn3oBanue M MeJUOpAUUA 3acOeHHbIX I0YB B BeHrpuu

I/]CXO)J,H U3 MHOTOUHCIIEHHBIX paBHGBI’I;lHDCTEﬁ 3ACOJIEHHBIX MOYB BEHFpHIfI,
CyluDCTBEHHb]M ABNACTCH Bblﬁ()p MPaBUJILHOTO MeTOa MeNUopauHdi H HCIT0JIb~
30BaHKs ITUX TIOUB B COOTBETCTBMH C TIOUBEHHLIM THIOM M €r0 CBOICTBAMH.

MeTon! MeJiMopalMd ¥ HCTOJIb30BaAHMS 3aCOJIEHHBIX NoYyB ABJAIOTCA B
Beurpuy TpajgMLMOHHBIMA, T. K. TMJOTHOCTb HACEJIEHUST CTPAHBL JIOBOJIBHO BBICO-
Kasd, a 3aCoJIeHHble MOYBLI 3aHUMAKT 3HAUYMTEJIbHBIE TEPPUTOPHHA TIO CPABHEHHIO
¢ obmed rmowansLo CTpaHBIL Bot NoYeMy BOIIpOC MeJIMOpalMK U UCTI0JIL30BAHU S
34COJIEHHDLIX MOYB BeHrpuu GbUl NOCTABIEH elle CToneTHe Tomy Hasag., C TOUKH
3peHusl HCMONB30BAHUS M MEJTMOPALUY 3aCOIeHHbIE TIOUBHI HAlIe# CTPAHBL MOYKHO
pa3feNUTh Ha ABe IJIABHBIE IPYIEL 34COJEHHbIE TTOUBbI, UMEIOLINE TIOCTOSHHYO
CBSA3b € ILUEJIOYHBLIMKA M 3dCOJIEHHBIMH TPYHTOBLIMH BOJAMM OTHOCATCHA K IIEPBOU
rpynme. MeJuopalus STUX TOUB HEBO3MOYKHA De3 CHUYKeHUSl YPOBHA IPYHTOBLIX
BOAL U ofecreueHUst XOPOIKX yeoBuit gpeHaa. K atoil rpynne oTHOCHTCS G0JTb-
[Wiasl YacTh COJOHUAKOB, COJIOHYAKOB-COJIOHIDB, OTHOCHTENLHO MeHbLIAs YacTb
COJIOHLIOB, TJIABHLIM 00pa3oM KOPKOBBIX. IJQdeKTHUBHOE HCNOJIL30BAHHE 3THX
MOYB B CeNILCKOXC3ARCTBEHHOM TPOU3BOMICTBE MOYKHO 00€CTeUnTh TONBKO, PeLIUB
BOTIPOC JIPEHAKHBIX YCJIOBUH, MOCTOAHHBIM KOHTPOJIEM 32 TOUBAMH M BOJAMH,
Ha ocHose o0uell Memuopanun Honmsmx ofnacreil. [poBeeHne 3TUX MEPONpPHUS-
THIl BC3MOYCHO, HO TpebyeT GOJILIUMX JeHEXHLIX 3aTPAT, NOITOMY K PeUIEHHH
3THX BOTPOCOB HEOOXOJUMO MOAXOMMTL B TEPBYX Ouepelb C OKOHOMHUYECKOH
TOYKH 3peHHA. Bonee 3KOHOMHYHBIM SAABNIAECTCA, [Ada)Ke B YCJIOBHUAX BEHI']JHPI,
MCIIOJIb30BAHKME 9THX ITI0UB TOJ OpolliaeMble MM OoTapHble nacTuma, ¥ TOJIbKO
BO-BTOPYK OYepe/b MOJ| NPOMSBOACTBO C. X. KYJNBTYD.

B paitone meyxaypeubsi dyHast u TucChl HA COJNOHUAKAX M COJIOHYAKAX-
COJIOHLAX pACIpOCTpaHeH MeTOj, NMPHMeHeHHsI a30THBIX yaoOpeHui Ha doHe
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opouuenusi. Kak pesysbTaT 3T0r0, ranodurHas u 0J1yranouTHasi pacTUTEb-
HocTk, Hanpumep Puccinellia limosa (Atropis disians) passubaercs Kak 1eHHas
KOpmoBas Kynm‘ypa. C ,H,pyl"(}ffi CTOPOHBI, 3TH MOUYBBI MOI’yT OBITb MCIMOJL30BaAHbL
KAl eCTeCTReHHble NAcTOMIA [IABHEIM 00pasoM sl BhIMaca OBeLL

Il 3acONeHHBIX 1IOYB BTOPOR TPYNIBL, K KOTOPBLIM OTHOCATCS TJ1dBHBIM
00pasoM COJIOHLBI U COJIOHLEBATLIC [TOYBBI TOJILKO BPEMEHIO CBASAHHBIC € I[EJI0U-
HBIMH M 3aCOJIeHHLIMU FPYHTOBBIMH BOJOAMU, B(I}lbeKTI'IBHbIMH SIBJIAIOTCA XKMU-
UECKHE MeTOAbl MeJIMOpPalHH. Ha coj0BLIX cOoNOHYaKax u COJ0BBIX COJIOHIAX
Beerga ApQeNTUBHO NPUMEHEHHE THUTICA KAK B OPOIIAEMBIX, TAK U B O0TapHBIX
YCNOBHASAX. Tar kak BCHF[JI'IH GE,ILHa I'MITCOBBIM CBHIPbeM, JJI51 MeJIOpalUHK [10YB
OBLIM TIPE/UTOIKEHBI JIPYTHE METOMBI ¢ MPUMeHEHHeM PA3/IUUHBIX OTX00B MPOMBI-
LWJIEHHOCTH M JIMTHHTOBO{ MbLUJIM, CONEPIKALIHX HEe3HAYUTCIbHbIF IIPOLUEHT Cepbl
M CEePHHCTDLIX BCLICCTR. ,Hﬂﬂ MCJIMOPAIIUK [T0UB Tpeﬁye’rcg D0bLIIOE KOJMUYECTBO
ITHX BeleCTn.

HepBue METOJbl MeJIMOPALHH BEHIePCKUX COJIOHLUOB ¥ YACTHYHO COJIOH-
UaKOB-CONOHLOB Oblin pagpadotansl Camysaesm Teunueduroy B Kouue XVIII
Beka. B gTor [EPHOJ XUMHUECKHe M C]JI/IBI/IKO—XHMMLICCKME [poLecChl, HMe-
[ou{He MeCcTo B 3dCOJIEHHBIX TIOYBAX, el[e He OBLITM TIOJIHOCTBIO IiSy‘{CHbI H
ECTECTBEHHO He Obliu paspaﬁo’raﬁbl COOTBCTCTByIOIHHC MeTO/Ibl MeJIHOpanuy,
Kpome TOTO, 00JIbILAsT YACTb MeJMOPATHBHBIX BEIECTB B 3T0 Bpemsl BOOOLIe He
Ovlna uapectTHa. TeuuueQurosl ObIN CO3JAH HOBBIA METOJ MENMOPALMH 3aCOTeH-
HBIX TIOUB — MeTOJ «[lurosaim. On 3aKI0YaeTCs B TOM, UTO MOBEPXHOCTb 3dC0-
JIEHHBIX TIOUB IOKpLIBaeTCst cnoeM B 5— 12 cM He3acoNeHHBIX N0YB WM KapOo-
HATHOM 1moAnouBbl. CyIHOCTEITOI0 METOAA CBOJMTCH K pasdaBiieHHI0 3aC0JIeHHbIX
IM0YB He3dCOJIeHHBIMH, € ﬂ,pyI‘Oﬁ CTOPOHEHI, H])HMEH?!EMblf‘i 1A MeJIMopaly MaTe-
puan Bceria coJleprkuT HeboabILoe KoanuecTBo rumca, CaCO, wmm apyrux coneit
KalblUA, YTO CKA3BIBACTCH HAa CBOACTBA MOYBLI U CHHMKAET HIEJIOYHOCTD. METOH,
«[lurosaiy NPUMEHSETCS U B HAcTOsUEe BpeMA, T.K. OH OYeHb 9ddCKTUBCH Ha
3dCOJIEHHBIX NMOYBAX BCHI‘[’JHH. Heﬂ,()CTaTO}{ €r'0 COCTOMT B TOM, UTO JId ero OCy-
LIECTBIIEHUST TPeDYIOTCs DOJIbIIME [I03bl MEJMOPATHBHBIX BelllecTB. B mpoinsom
jlodbluA ¥ 3aIeNIKa 3TOTO MATCpPUAJA IPOBOMAACH BPYUHYIO, ceffuac 3TOT mporece
[MONHOCTBI0 MEXAHUIUPOBaH.

Bonbuiasi YacTh BEHIePCKUX COJIOHLIOB MMeeT fojiee-MeHee MOIHbI Fopu-
30T A, dacto co cnabo-kucnol peaxnmeif. Ha aTux nousax u3pecTKoBaHMe
siBnsieTcs BecbMa 3(QeKTUBHBIM MeponpHATHeM. N5l U3BECTKOBAHUS TIpUMe-
HSAETCS U3BECTHSIK, H3BECTKOBBIC DOJIOTHBIE OTIIOMEHHS U JeheKalHOHHAS TPS3b
CaXdpHBIX 3dBOJI0B. IT0T METO I TaKKe Tpeﬁyl’;’,’l‘ BBICOKMX [103 MEMMOPHPYIOIMNX
Beuects, B cpepHem 30—40 T/ra. Heobxomumo ykasats, uro CaCO, oxasbiBaer
A0 9GQEKT TONLKO B MOYBEHHBIX TOPU30HTaxX uMewiux pH nuse 7, Takue
yC.HOBIdH Cpeibl CylLlECTByIOT TOJILKO B BEPXHHMX TOPHM30HTAX HEKOTOPBIX 3aco-
JIEHHBIX TO0YB Benrpum (HeKOTOpBIe COJIOHLBLI M coJiogw). [IpumeHeHHe 3TOro
MeTofa JAJsl MeJIHOpaLUH ropusonta B W wenoro PO BO3MOXNCHO TOJBLKO
Npyd MOCTOSIHHOM M WHTEHCUBHOM eCTeCTBEHHOM BLIMEJTAUYUBAHUK [IQUBEHHOTO
T]].‘JOd)HHH, a TAdKKe IIpH YCTPaHCHUH  BJIMSAHKASA I‘pyH’[‘OBbIX BOJ Ha HOQBy.

Meto il «[lnrosaln U M3BeCTKOBAHUS PEKOMEHIOBAJUCL B BeHrpuu
COBMECTHO C HCTIONIb3OBAHHEM OPIdHHYeCKMX YA00peHHit, ¢ uesablo ofecnedeHus
PACTeHMH TIMTaTeNBHBIMM BellleCTBAMU.

B nocsejuine pecsitunietus B Benrpun pa3padoTaHel HOBHE [POCTBIE M
JIEDIEBLIC METOIbI MEJIMOPALMK HEKOTOPBIX 34COJIEHHLIX MTOUB CTPAHEIL. ,HJ'IH MeJIHO-
patii TIPHMEHAKTCH KOHLUEHTPHPOBAHHBIE XHUMHUYECKHE BeLUeCTBa, BIMSOUIMeE
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H4 yMeHbIIeHYe 1eJI0UHOCTH TI0UB M B TOYKE BpeMsi ofecrieyuBaiolie pacTeHMs
3JleMenTaMu THTaHusl. s 9ToH Lend InaBHGIM 00pa30M MCTONB3YeTCHA HHTPAT
KaJiblHsl. ONbITel IOKA3a/M, UTO HA HEKOTOPRIX 3acONeHHBIX nousBax (rayboxude
COJIOHLI, CONOHIEBaTbie TOUBBI, OCCJIOJENble ITOUBBI, HEKOTOPBIE CPEiHHE CO-
JIOHL(B! U HEKOTOPBIE CONOHYAKOBBIe coolibl) 500—800 Kr/ra. HATpaTa KaJabIIUst
oKasaau noaoOHLIE wiau payke Gonbiinit agdexT no cpaBHeHUIo ¢ TBAJHILHO-
OHHBIMM METO/AMK M3BECTKOBAHHA. JTOT METOJ MOYKHO YCTEelHD TNPHMEHSATD
B MPOM3BOCTBE XJeOHbIX 31aK0B, KYKYPY3bl, CAXapHOH CBEKJIBl, KOPMOBBIX pac-
TeHHH, AJIst yIIyULICHUSA JTYTOB U NACTOMI] B OPOTIAEMBIX M GOTAPHBIX yCJIOBHAX.

Ha Beurepcxoit HusMeHHOCTH 0POUIEHKE 3aC0TIEHHBIX N10YB, 63 MepONpHsI-
THil JPYTOTO TOPSLIKA, PEAKO BhISHIBAET BbILIEIAYMBAHKE COJIEH 9THX MOUB M3-32
MX TSDKEJIOTO MeXAHHUYECKOTO COCTaBa M HeBNATONPHATHBIX YCAOBMH JpeHara.
BoT mnouemy B BOTPOCAX OPOUIEHMS KAYECTBO OPOCHTCJILHOW BOJBL H METO[b
MENMOPALIMH HeoOXOIUMO pAacCMAaTpUBaTh B TECHOH B3aUMOCBS3MU.

B Benrpuu BeTpeuyaloTesl pa3MUHbE THIBL 3ACOJIEHHBIX TOYB C PA3Miy-
HBIMH CBOMCTBAMM M IJIOJOPOJMEM, TIO3TOMY METO[bl HX MEJIMOPALMH TaKXKe
JOMKHEBL ObITL PA3NHUHBL. HEKOTOPble METOMB MOXKHO TPHMEHSTH B JPYIMX
MeCTaX B MX ODUTMHAJIBHOH (opMme, ApyTMe C H3MeHEeHMEM B COOTBETETBUM C
MECTHBIMH TMPUPOJHBIMU K 9KOHOMHYECKMMH YCIOBMSIMU,

MeTo sl MenMOPaLMK 3aCOJEHHBIX TIOYB U DPEe3yJIbTAThl MPUMEHCHUS 3TUX
METO/0B, paspafoTaHHble W TIPUMeHEeHHbIe B APYIUX CTPaHax, o4eHb LeHHbL LS
Hac, JJIs1 YIyULIeHHs] ¥ U3YUYeHHsl STHX KpakHe MHTEePECHBIX TUMOB I0UB, KOTODbIE
TPY/HO BOBJIEYDL B CeJIbCKOXO035siiCTBeHHOE TIPOU3BOJICTRO.
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