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The decrease of the supplies of s0il resources and the de-~
terioratoin of their quality - is a global problem, settlement
of which becomes the barest necessity for humanity, because of
absence of amy alternative.The destruction of soils under the
influence of water and wind erosions leads to the losaes, which
cannot be supplied by soil formation process in an economically
acceptable period. Yearly on a global scale 25,7 billion tons
of so0il are lost beyond the permissible level (adopted in the
USA) because of erosional processes [1] .

Near the Black Sea of Ukraine - a naturally-economic region,
which comsists of 4 administrative regions, the geographic matu-
ral laws of augnentation of destructed lands correspoid to the
general increasing of rainfall and spring erosional losses of

80il in the direction from the South to the North, and for the
 steppe zone also from the Bust to the West (the table).

The distribution of the destructed arable lands and the

rates of the erosional losses of soll near the Black Sea

of Ukraine

The annual erosional i‘he eroded The part of the

Regions s0il loases areas of gulliea in the
ths ¢ - t/ha the arable, areas of arsable,
% %
Odessa 17215 8,6 58,5 1,02
Kirovograd 17188 9,9 48,3 . 0,50
Nikolaev 21152 12,5 69,2 v 0,82
Cherson 18232 10,3 95,4 0,25

The main natural laws of the distributiom of the arable
lands destructed by erosion correlate well with geomorphologi-
cal, climatic, soil conditions and with the peculiarities of
agricultural use. But sometimes thers is not direct correspon-~
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: science about erosion allow to
?mke a retrospective estimation of the dinamics of apeeds of
itoils’ erosions in the region also. The rated value of raine
gall and spring erosion losses of soil on the territory near
he Black Sea of Ukraine before an agricultural period ~ 0,5
¢/ha in a year can be interpreted as a value of geological
normal) erosion. The protective cover of the goil'’s surface
on the zomal groups of vegetation was 60-90 %. Moreover the
%aximum of the protective cover (Jume ~ July) coincided in
time with the maximum of the introannual distribution of the
values of a hydro-meteorological parameter of r=infall erosio-
nal losses, that were gemeralized according to ten meteorolo-
gical stations of thé region. . ‘

g In 1889 the erosional losses of soil were not more than

4 t/ha in a year judging from the degree of cultivation of the
Werritory near the Black 3Jea of Ukraine and from the determined
atructure of crop rotatioms. With the morderm structure of
field crop rotations (the part of cultivated crops, in ﬁarti-
cular, grew ten times comparing with the X1X ¢) the value of
the accelerated erosion reuched averaging § t/ha in a year and
fhua the erosion destru. tion of the lands nrear the Black Sea
of Ukraine increased comparing with the before agricultural.
period seventeen times because of rainfall erosional losses.

" The experience of the soil conservatlon arrangement of the
agrolandscapes of the erosiowely dangerous territories shows
the particular importance of a geientific basis of the basic
normutive indices - the permissible erosiomal losses of soil
and the norms of reproduction of gquantity and quality of soil
resources. The main defect of the traditional way of finding
of the permissible so0il losses® values (T-level) - their weak
dlfferentiation depending on the concrete matural and economi=-
cul conditions and static charactsr during the time. Because
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of this working out of models of optimization is perspecfive
for management of a soil resource during the time and for cor-
rection of the permissible soil losses' values depending on the
practices of land tenure results. An original method of appro~
ach in this dicection was worked out in the U3A [6] . It gives
an opportunity to plan the gradual descending of the permissib-
le erosional losses during the time depending on the erosional
*wear" of soil. But the key idea of the method - a Tooting
depth of soil -~ is abstracted from the soil~gemetic conceptions
and doesn’t let to take ‘ato account quality of a soil resour-
ce. The more general approach, based on bomitet of soil, sup-
poses use of the criterion -« the optimal supplies of a soil
resource‘[4] + If to compare its value with the initial supply
of a soil resource the three scemarioes of soil conservation
protection of the structure of agrolendscapes can be defined.

) The increasing of the initial supplies of a soil resource
oyer the optimsl value allowes the tolerance io non-balancing
(oy pedogemsais) of the results of the water—erosive process’es
degplay during a controlled period of time. Moreover, with such
a scenario the speed of pedogencgis cant be a criteriom of the
projection againgt erosion [2] . The average tolersble soil
loss ( sDer(tol) ) during the iaterval of time (t, - v, } are
calculated according to the following equationt

8D, (to1) = dp1 ~ Ay 7 %y = tos (1)

where dtl 2 P the deepness of a humus horizon on the moment
[ 2 LN 3
of time (t, )

L ~-8¢
[(D,H) gpg = (D) g4 ](2 = @ “Z (2)

d = = . .

tn P “0-10

wnere D fi with the indexes "opt" amd "init" - the optimal and
the initial values of a soil resource (product of the deepness
‘of a humus horizom amd contents of humus im it); ﬁO—lo ~ the
contents of humus in a washing layer, %; p - the coeffici ent
of axoeeding of the contents of humus in a solid discharge
comparing with the initial value (fluctuates from 1,2 (leacad
chernozem) to 3,2 (irrigated dark-chestnut soil), approximate-
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y forms 1,7); 8 ~ parameter, depending on the ecological li=-
ts (possibility of gully erosion, rate of silt-filling of
ater reservoirs, worseming of quality of water). The valu:
Dhﬁ)opt”is grounded by the discovery of the connection bet
xween the bonitet of soil and yield of 15 agricultural crops

or gome kinds of soil. With such an approach many of the eco=-
logical requires to lend tenure, first of all those which arve
ggnnected with pregervation df deepness’es optimum of the fer-
ﬁile layer of goil are realiged. The temdency of overstating of
‘the soil loss tolerance, which is displayed now, is connected
with 1mclusion of the rootimg depth of Boil into the calculati~
‘ons of the whole deepness, which differes from the earlier
gworks, im which the proving was held taking the solum depth A
1nto account. :

Tne soil ioss tolerance must be calculated according to the
‘concrete goil characteristics (Dh' H) and the established struc-
'ture of crop rotation on the comcrete periods of time. For
‘example, auring the first 10 years with the average values of
éthe initial supply of the soil resource and 8 = 0,005, the
yearly soil lossecs toleramce (t/ha) will be for typical cher-
rnozens 4,7-8,3 (middle-deep), 8,3-12,0 (deep); for ordimary
Lchernozems 7 (deep), 4 (middle-deep), 2,3 (minor soil); near
1 ~ for southern chernozems,

i Por the golls with the bonitet, close to the optimum, it is
?worth while to preserve their fertility, allwing the erosional
losses, comparable with ihe rate of soil formation process.

: The estimatiom of the rate of soil formatiom in the ateppe
‘zone in the Nort of the territory near the Black Sea was helgd
according with the earlier descovered general regularity of
‘formation of the humus horizom of the Russian plain’s soil’s
rzone types on the rocks of a loamy 80il structure [3]

iExcept the generalization of the literary facts the complex of
Echronopedological regearches on the archaelogical momuments of
;the age of bronze (XII - XI ¢. B. C» ) and the early iron (Scy-
chian. ancient Greek, Roman, Sarmatian, early Slavonic settle~
”ments, defensive rampaurts, barrows) was held in the Lower
egniestex, Lower South Bug and the Steppe Crimea. The approxi-
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mation of the empiricgl figureg (68 derinitioms), 1llustrated
in the figure, made it possible to get the analitic expression
of the dependence of the deepmesa of the humus horizon (Ih, mm)
of the aouthern chernozems and the dark-chestnut soils on the
time of the pedogemesis (t, years):

D, = 850 (1 = 0,905'70100024t) (3

The dependence of the speed of humus formation from its
deepress can be defined from this equation. The traditional
way of definition of “soil loss tolerance”, which is connected
with getting of average cstimation of pedogenesis’es speed du-
ring the cousiderable time interval, leads to imvoluntary ne-
gation of the dependence speed of humus horizon formationm from
its deepness. But w»oil, being bio-mineral system, has a suffi-
ciently poverful aself-regulation mechanism. This causes the
necegaity in differentiation of pedogenegis’es speeds depending
on deepness of humus horizon, With some part of convention,
which is comnected with the differences in the location, moist
regime, receipts of organic substance, such eastimations can be
got with the help of comparison of the corresponding deepness
~ of eroded, eroded by blowing and diffe}ent ages' soils' deep~

negs, In particular, for slightly-, moderately- and severely
eroded solls of the ateppe in the North of the territory near
the Black Sea the average speeds of humus horizom formation in
natural conditions (with the volume weight 1,2 g/cm”) can be
0,4, 0,8 and 1,4 tons per hecture per year accordingly.
~ The got estimations differ considerately from the suggested
N. Hudson (1971) rate of soil formstion - 0,8 mm per year ®
8 t/na, considered to be the highest limit of the soil loss to-
lerance for conditions of the USA. Notwithstanding the objecw
tions of many of specialists thig estimation is likely, because
it reflects the time of 1 inch’s pedogenesis during 30 years.
It is importamt to illustrate on this exumple the frequently
. conmited sistematic error, when the gpeed of pedogemesis,
which was got according to the early stages ofsoil speciali-
zation’s devélopmemt is carried on the full profile soil or
similar to it. That is why "soil loss tolerance", which are
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fentified with the average speed of humus horizon formationm du-~
bg the whole period of pedogemesis, for slightly eroded soilsg
pear to be overraised aun order. The higher speeds of pedogene-~
8. for moderately- and severaly ercded soils r=flect the potenm
lal opportunity of the quicker reproduction of their resource
wer under the condition of getting the optative (zomul) quan-
ity of organic substamce and the -corresponding regime of slo-
g’ moist,

Under the conditions of modern intensive agriculture it is’
[fficult to valus the apeeds of humus horizon formatiom, which
) connected with the conciderable diuamics of agricultural
fetems, activation of e¢rosions and other reasons. It is obvie
g that thia question can not be solved out of touch with the
fculiaritiss of reproduction of organic substance. Inths .
?ernozem zone, where the prohlem of humus state's regulation



-6

is discussed as the provision of sufficient (not managed with
the special means) level of the part of humus in the goil for
pregervation of favourable water<physical, technological ang
phytosanitary qualities of goil, estimatiom of cultural pedo-
genegical process rangits more into the sphere of quantative,
but into the sphere of qualitive estimation of soil resources,
mainly in bounds of cultivate horizon,

The condition of preservation {at least, for the nearest
perspective) of slightly and much part of moderately erosed
s0ils? bonitet can be reached by optimization of factors of ma-
nagement to the values that could provide the simple reproduc-
tion of soil resource. Putting the indicated comndition on the
Shvebs H.I. model {5} and formalising the bonitet as a product
of humus stocks on a cultivated horizon (H) amd its deepness
'(Dh, mm), we’ll get the calculated plam of toleranmce soil los-
geat

D (af - o, Dy

n in"8yen
8Dy r(tol) = Py D, H+ ﬁo.lo

- where Aﬁrec - the receipted component of the humification with

the help of crop residues and fertilizes, t/ha per year;aH -
the mimeralizative losses of humus, caused by agricultural car-
ring out of nitrogem, t/ha; AH - losses of humus ag the re-
sult of its matural remewation, t/ha. * ana “0-10 ~ the supp-
lies of humus on the cultivated horizon end a layer 0-10 cm,
t/ha; B ~ the contense of humus in the erosing layer of soil,
%; § - the weight by volume layer 0-10 cm, g/cmB; 8D, ~ the rate
of matural soil formation, mm per year; p - the coefficienmt,
reflecting the overraising of humus conmtense im a solid dis-
charge comparing with the initive value in the erosed layer.
When the values of erosed soll are not big and there are no
ecoldgical limitations (untolerant speed of basins® silting,
agzravation of witer quality, recreative value of a territory,
high erosional danger etc.) the problem of their acceptance as
of the soil loss tolerance without worsing of the quality of a
soil resource can be settled, making calculations and optimi-
zing the conditioms according to the equation (4). The pheno-
mena of regulation are the parameters Aﬁrec (because of increa-

g
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of the part of organic fertilizers and quantity of ground
root residues (inter mediate cultures, the bigger height
“straw's cut, green manure), increasing of importance of crop
Miidues humification's coefficient, using the nitric fertili-
s morz effective utilization of organic manures, making it
piohumus), Aﬁmin (with the help of optimization of gown

as' structure and planning of crops, AR (with the help of
ulcation of minimum soil cultivation).

1 For the rational utilization of erosed soils the elaboration
" ¢he scheme is necessary, which will determine the dinamics
resoiling measures and their effectiveness. The normative
;.exes of widened reestablishment c¢f humus for the conditi~

s close to natural pedogenesis, were got on the basis of the
psults zot in the process of mathematical modelation of humus
ccumulation. Among the initive facts were more than 400 defi-
itions, reflecting the results of mamy years and long-term
fhore than 50 years), experiences with organic fertilizers and
Atsoiling crop rotations, the results of studies of young soils
bn technogenic lapdScapes, dynamics of humus contenge of soils

ren

;ccording with their uge, discovered with the help of radio-car-
_onic. historical, archaelogical methods. Th~ are used two ap-
proaches for the choosing of approximate equation - determina-
;ional and probabiliétic. which showed their uncontradictory.
khe determinational approach is uged on the basis of gimilarity
%f curves of humus sccumulation dinamics during 2 Q00 years to
the logistical view, used in biology amd ecoelogy for description
of the dynamies of populations. The distribution of Raley is
used in the realizetion of probabilistic approach. The integral
curves of humus accumulation, culculatied according with the
equations allowed to estimate the speed limits of humus accu-
mulation for the mein types (subtypes) of soils. During the
first 10 years the norms of humus accumulation’s yearly speeds
for chernozema of different erosional degree are 0,14-0,16 %,
for dark chestnut soils - 0,06-0,09 %. With the humus accumu-
lation, the speeds of its inerease considerutely desecend. In
the whole the hwras accumulation and humus formatiom processes
are gynchronously and after the lapse of 500 years the main pe-
riod of hucma profile formatiom finishes. The msnagement over a



process of reproducing of a soil resource can be done accordi

) g
with the H.I. Shvebs' equation [5] :

b () = [(my) gy - CONMICIERLUNNES

The effectiveness of resoiling methods, estimated according
to the equation of humus balance must approach to the top speeqd
of bumus accumulation, which is reached when the values of the
parameter 8 are 0,029-0,030 for chermozems and chesgtnut goilag,
It will give the oppurtunity to explain the optative doses and
periodicity in carrying in of organic fertilizers at the culti-
vated eroded soils and to forecast the time of a soil resour-
ce’s optative supply'’s formation under the influence of meada-
wing, forest improvement and other measures of soil restors-
tion.

The comparison of mormatives with the estimations of erosio-
nal intensity allows to base the complex of measures,-wich have
anti-erosion, anti-deflation and soil comservation orientation.
But more often it is necessary to transit to more radical ar-
rangement of agrolandscape’s structure. Such a problem appeares
in the projection of agricultural systems, based on the con-
tour-improvement arrengement’s principles. These systems, sol-
ving the main problem - the regulation of runoff on slope and
erogional losses, create the basis for strengthening of ecolo-
gical orientation in agriculture.. On some stazes of projection
this is - taking microzonal conditions into account and increa-
sing in productivity because of the full realizatiom of soil-
climatic force and possibiiity of descend in technogenical
loads, this ia the making of ecological diversity in agroland-
gcape etc. The new territorial structure of agrolands~ape must
be organizing basis for the transifion from soil-water conser—
- vational arrangement of the territiry to the landscape-ecologi-
cal agriculture, which occupies the whole agricultural dist-
ricts. It should consist of not omly naturally-economic mas-
eifs. connected with landscape umits of corresponding classes,
but also of protected territory, buffer zoneg, radial ecotone
system. Boundaries of anti-erosional (contour) organization’s
regulations on the arable lands must be joined with the other
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lands and the line elements in agrolandscape (forersts, pastu~
‘res, haylands, flood plain meadow, gullies). The transition to

rthe new type of agriculture - lamdscape contour-improvement -

t
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"is not oply perfection of territorial organization of the land
age, but also making of basis for full use of mechanizms of
landacape s self—regulation in fumctioning of maturalliy-econo-
mic systems,
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