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The research results of monitoring for arable and fallow gray soils of northern Moldova were presented.
Their use as arable land led to moderate degradation of physico-chemical properties, manifested by de-
humification, destructuration, compaction and loss of nutrients. Further exploitation of arable gray soils in
agriculture, in conditions of fertilizer deficit and without protection measures will lead to worsening of

their quality.
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Introduction. Soil quality monitoring

is a complex system based on the ecopedo--

logical parameters and indices with spatial
and temporary coverage, which provides
the information necessary for developing
the strategy and measures to prevent the
consequences of human activity and natural
disasters [1].

The main zonal soils with agricultural
destination in Republic of Moldova are
chernozems — 1500.0 thousand ha (77.8%),
gray soils — 123.7 thousand ha (6.7%) and
other soils — 15.5% of the total area [2].

Gray soils occupies the Northern Plat-
eau of Moldova. This geomorphological
district is characterized by mild forms of
relief, which causes weak manifestation of
erosion. Absolute altitudes make up the
250-300 m. Gray soils were formed under
deciduous forest vegetation in temperate
climate. Parental material is presented by
loess sediments. Gray soil is characterized
by clear differentiation in the texture of pro-
file. As a result of deforestation they were
used as arable in different historical peri-
ods. The largest areas of forest were cleared
and restored to agricultural land in the past
100 years [1, 3].

Material and methods. The purpose of
the monitoring observations on the poly-
gons is tracking the dynamic changes in the
soil quality status of soils with full profile
under the influence of anthropogenic fac-
tors and their use in agriculture.
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To determine the changes in the quality
status of arable gray soil from North zone
of Moldova were placed two monitoring
polygons — on the arable land (Profile 24)
and in the forest (Profile 25) for their com-
parison. The frequency of observations —
once in 10 years.

In the field was performed morphologi-
cal description, sampling of soil from ge-
netic horizons and was determinate the bulk
density up to 50 cm.

For determination of the physico-
chemical properties of soils were used the
classical methods of soil analysis.

Result and discussion. Gray soils ara-
ble. Natural degradation factors of arable
gray soils are: textural differentiation; ex-
cessive compaction of the underlying iluvi-
al horizon. Anthropogenic degradation fac-
tors of these soils are: humus losses, deteri-
oration of structure, secondary compaction
of the arable layer as a result of irrational
agricultural exploitation [4].

Gray soil arable is characterized by type
profile: 4hp! - Ahp2 — Bhtw - Btw — BCtw —
CRk. After deforestation and land use as
arable, in the result of hydrothermal regime
modification and change of biological cycle
of substances, the eluvial-iluvial process in
the profile of these soils has ceased.

The average statistical data on the char-
acteristics of arable gray soils are shown in
Tables 1-5 (Profile 24).



Table 1. Soil texture of arable gray soil with full profile (Profile 24)

Genetic hotizons The limits of particle size fractions, mm; content, % g/g
and depth, cm 1-0.25 0.25-0.05 0.05-0.01 | 0.01-0.005 0.005-0.001 <0.001 <0.01
Ahpl 0-25 22 23.6 31.2 9.6 13.2 20.2 43.0
Ahp2 25-35 24 234 31.1 9.2 13.9 20.0 43.1
Bhtw 35-53 2.1 21T 28.3 8.2 12.5 27.2 479
Btw 53-71 1.6 215 27.8 8.7 10.8 29.6 49.1
BCtw 71-80 24 222 26.3 8.4 10.9 29.8 49.1
BCtw 80-100 | 2.8 26.4 23.0 9.7 10.1 28.0 47.8
CRk 100-120 | 9.7 63.7 9.2 5.1 5.3 7.0 17.4
Table 2. Average statistical parameters of structural composition of arable gray soil
The content of structural elements (size, mm) determinate
Depth, | b dry sieving (numerator) and hydrostabile ageregates S"“"l‘i“ty"" e
(denominator), % g/g v ge
2 Sum Sum .(dl:y stab'lllt_y
>10 | <025 | 10-025 >10 +<0.25 NP | (R
Ahpl 23.8 8.5 67.7 323 good small
0-12 — 64.6 354 64.6
Ahpl 39.6 43 56.2 439 satisfactory small
12-25 - 64.1 35.9 64.1
Ahp2 345 35 62.3 38.0 good small
25-35 — 69.4 30.6 69.4
Bhtw 223 29 749 25.2 good small
35-53 - 64.9 35.1 64.9
Table 3. The average statistical parameters of physical properties of arable gray soil
Genetic Horizons | Fractions, %g/g | Hygr(}- Hyg_r(?- Den- Bulk Total Com-
horizons thick- <0.00 | <0.01 scopi- scopicity sity density poro- paction
and depth, ness, ) 1;1m m'm city coefficient o sity, degree
cm cm % g/g g/em % v/v % viv
Ahpl 0-12 12 20.2 43.0 4.1 5.2 2.60 1.30 499 0
Ahpl 12-25 13 20.2 43.0 4.1 5.2 2.60 1.45 444 11
Ahp2 25-35 10 20.0 43.1 3.8 49 2.62 1.52 41.2 17
Bhtw 35-53 18 27.2 479 3.5 4.6 2.66 1.61 39.5 22
Btw 53-71 18 29.6 49.1 3.6 5.5 2.68 1.61 39.9 22
BCtw 71-80 29 29.8 49.1 34 4.8 2.69 1.62 39.8 22
BCtw 80-100 28.0 47.8 3.0 4.3 2.69 1.61 40.1 21
CRk 100-120 B 7.0 17.4 0.8 1.3 2.68 1.51 438 6
Table 4. Average statistical indices of chemical properties of arable gray soil
§ : P,0s N Mobile forms, Hydrolytic
G"z"o‘;‘;‘;‘;"' o oo | total | U™ | total | oo | 2100 g 5ol :ei/‘lﬁot{)’g
dcpth, cm % g/g P, 05 K,O soil
Ahpl 025 | 64 0 0.104 2.28 0.114 | 11.6 2.0 14 3.6
Ahp2 25-35 | 6.3 0 0.086 2.07 0.107 | 11.2 L7 12 32
Bhtw 35-53 | 6.5 0 0.059 1.44 0.077 | 10.8 12 10 24
Btw 53-71 6.8 0 - 0.84 - — - - —
BCtw 71-80 | 7.0 0 - 0.43 - - - - —
BCtw 80-100 | 7.2 0 - 0.37 - - — - -
CRk 100-120 | 8.0 | 9.7 — 0.17 - — - - —
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Table 5. The average statistical parameters of
exchangeable cations of arable gray soil

Genetic horizons me/100g soil
and depth, cm Ca” | Mg"” | Sum
Ahpl 0-25 | 226 33 259
Ahp2  25-35 | 213 32 245
Bhtw  35-53 22.1 32 25.3
Btw 53-71 22,6 3.0 25.6
BCtw 71-80 | 224 3.0 254
BCtw 80-100 | 21.8 3.0 24.8
CRk  100-120 | 15.5 2.6 18.1

Gray soils follow of Northern Moldova
are absolutely standard for comparing and
assessing the changes in soil characteristics
of arable gray soils in result of human im-
pact. Absolute altitude — 239 m [5].

Gray soil fallow is characterized by pro-
file type: Ahf —AEh —~BEhtw — Bhtw — Btw —
BCrw — CRk.

The Profile 25 was located in the prima-
ry forest vis-a-vis of the Profile 24, 100 m
south of the northern limit of arable land.
Effervescence starts at 120 cm depth. At the
depth 120 appear carbonates as pseu-
domicelii and veins.

The processes that led to the change in
clay content in the soil layer Btw of inves-
tigated soil are: clay iluviation from layer
0—26 cm and the cambic process of altera-
tion "in situ” of initial parent material of
this horizon. Data on the characteristics of
fallow gray soils are presented in Tables 6
10.

Table 6. Soil texture of fallow gray soil with full profile (Profile 25)

Genetic hori- The limits of particle size fractions, mm; content, % g/g
anas a:::‘depm‘ 1-0.25 | 0.25-0.05 | 0.05-0.01 | 0.01-0.005 | 0.005-0.001 | <0.001 | <0.01
Ah{ 0-9 1.1 233 329 11.0 124 19.3 427
AEh 9-26 | 0.7 229 32.8 10.8 12.0 20.8 43.6
BEhtw 26-37 0.9 224 30.2 10.2 11.3 25.0 46.5
Bhtw  37-54 1.0 22.7 289 9.9 10.0 27.5 474
Btw 54-72 0.8 228 274 9.9 10.9 28.2 49.0
BCtw 72-100 1.1 28.1 23.7 9.5 9.9 2177 47.1 .
BCtw 100-120 24 313 20.7 9.1 8.9 27.6 45.6
CRk 120-140 1.5 55.2 18.5 ¥ 6.3 12.8 24.8
Table 7. Average statistical parameters of structural composition of fallow gray soil
The content of structural elements (size, mm) determinate Structure Structural
Depth, by dry sieving (numeratqr) and hydrostabile aggregates quali_ty hyd.rf)-
o (denominator), % g/g (dry siev- stab'llu_y
Sum Sum ing) (wet sieving)
>10 <0.25 10 -0.25 >10 +<0.25
Aht 72 9.3 83.5 16.5 Very good Very big
0-9 - 26.1 73.9 26.1
AEh 9.5 52 852 14.7 Very good Very big
9-24 - 17.8 82.2 17.8
BEhtw 31.0 3.6 65.4 34.6 Good Big
24-35 - 2337 70.2 23.7
Bhtw 46.1 4.7 49.2 50.8 Moderate Big
35-53 - 335 66.5 335
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Table 8. Average statistical parameters of physical characteristics of fallow gray soils

Hori- i D -
zon L }:zog;?- Hygro- Den- | Bulk | o | Com-
Genetic horizons | thick- city - iy 14 sity det- | Boro-
and depth, cm ness, | <0.001 | <0.01 o | coefficient sity sity, tion
cm mm mm o 3 % viv dogree,
Yo g/g g/cm % viv
Aht 0-9 9 19.3 42,7 5.2 6.3 251 1.19 | 52.8 -6
AEh 9-24 15 20.8 43.6 4.2 5.3 2.59 | 127 51.1 -2
BEhtw 24-35 11 25.0 46.5 3.9 5.3 2.65 142 | 46.2 8
Bhtw 35-53 18 27.5 474 4.1 5.6 2.67 | 1.63 39.] 23
Btw  53-72 19 282 49.0 5.1 6.3 269 | 1.67 | 379 25
BCtw 72-100 48 27.7 47.1 5.6 6.8 270 | 1.66 | 38.5 24
BCtw 100-120 27.6 45.6 5.3 6.5 270 | 1.62 | 40.0 21
CRk 120-140 - 12.8 24.8 2.5 3.7 2.71 1.51 443 12
Table 9. Average statistical indices of chemical characteristics of fallow gray soil
Genetic hori- P,0Os N Mobile forms. Hydrolitic
zons and depth, | pH CaCOs | orar | HUmus | 1o | N | _mg/100g soil aycidity,
cm % glg P,Os | K;,0 me/100g soil
Aht . 0-9 | 64 0 0.147 | 6.16 | 0272 | 129 | 7.6 39 24
AEh 9-24 | 5.6 0 0.095 3.14 | 0153 | 12.2 | 3.1 17 6.3
BEhtw 24-35 | 5.5 0 0.075 212 10112 [ 115 ]| 21 14 54
Bhtw  35-53 | 5.6 0 0.057 125 | 0.067 | 109 | 22 12 3.9
Btw 53-72 | 5.6 0 - 0.75 - — - — -
BCtw 72-100 | 5.6 0 - 0.37 - — - - —
BCtw 100-120 | 6.1 0 - 0.32 - - - - -
1CRk 120-140 | 7.5 4.5 - 0.15 - — - - -

Table 10. Average statistical parameters of
exchangeable cations in fallow gray soil

Genetic horizons me/100g soil

and depth, cm Ca~ | Mg~ Sum
Ahy -9 | 279 | 29 30.8
AEh 9-24 19.7 3.1 22.8
BEhtw 24-35 18.8 32 22.0
Bhtw  35-53 | 19.1 | 33 22.4
Btw 53-72 19.3 4.0 23.3
BCtw 72-100 | 20.8 4.0 24.8
BCtw 100-120 | 20.0 | 4.0 24.0
ICRK 120-140 | 16.0 3.0 19.0

Comparative characteristic of arable
and fallow gray soils on the monitoring
polygons (Profile 24 and Profile 25).
Comparative characteristic of properties
values of arable and fallow gray soils on the
layers with standard depths is presented in
Table 11. A wider information in this re-
gard can be obtained as a result of compar-
ing the mean parameters of the characteris-
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tics of these soils presented in Table 1-5 for
arable gray soils and Table 6-10 for fallow
gray soils.

Data of Tables 1, 6 and 11 confirms that
arable and fallow soil texture is practically
analogical: clayey in the upper portion of
profile and clay-loamy in the iluvial and
iluvial-cambic horizons. In conditions of
recent structural state of arable layer of
loamy texture of these soils it can be con-
sidered as good in terms of soil tillage.

Due to clayey texture the arable layer of
these soils is comparatively easy in utiliza-
tion, the ploughing is less cloggy, than in
case of fine textured soils (clayey-loamy,
loamy-clay, clayey), clods crumble easily.
The texture of iluvial (iluvial - cambic) ho-
rizons Bhtw and Btw is clayey-loamy. Me-
dium-fine and monolithic structure led to
excessive compaction of these horizons and
forming them as unfavourable physical
state.




Table 11. Average statistical parameiers of main properties of fallow and arable gray soils,
on the standard depths (layers) agronomic important

Stand-
ard Fractions | Fractions Humus,
layers, | <0.001mm | <0.0lmm CH| D | PA| PT' | GT % Ca0; | pH |-AH
cm
Profile 24. Gray soil arable
0-30 202 43.0 52 260 |140)462| 8 223 0 64| 3.5
30-50 254 46.7 47 | 2.65 | 1.59 | 40.0 | 21 1.60 0 64| 2.6
0-50 223 44.5 50 | 262|148 435 | 13 1.98 0 64| 3.2
50-100 28.9 48.5 48 | 2.68 | 1.61 | 39.9 | 22 0.61 0 70| -
0-100 25.6 46.5 49 | 265155415 17 1.30 0 67| -
Profile 25. Gray soil fallow
0-30 21.2 43.9 56 | 2.58 | 128 | 504 | -1 3.84 0 58] 5.0
30-50 26.9 47.3 5.5 |2.66 | 1.58 [ 40.6 | 20 1.47 0 56| 43
0-50 23.5 453 56 | 261 | 140|463 | 8 2.89 0 57| 4.7
50-100 27.9 47.8 6.5 |269 | 166|383 24 0.57 0 56| —
0-100 25.7 466 |'6.1 | 2.65 | 1.53 |423 | 16 1.73 0 57| -

Note: CH - hygroscopicity coefficient, % g /g; D- density, g/cm’; DA - bulk density, g/em3; PT - total
porosity, % v /v; GT - compaction degree; AH - hydrolytic acidity, me/100g soil.

The arable layer structure of gray soil
have moderate quality and low hydrostabil-
ity of aggregates. So a favorable state of
physical quality of this layer can be created
only through regular tillage the soil over the
entire period of the crop vegetation.

The upper layers of fallow soil, Aht,
Aeh, BEhtw is characterized with very
good structure, formed from hydrostabile
aggregates. Using of these soils as arable
led to the destruction of the initial favoura-
ble structure of fallow soil. Destructuration
process decreased the resistance to compac-
tion of this layer. Towards the end of the
growing season the arable layer bulk densi-
ty reaches 1.4-1.5 g/cm?, and the underly-
ing layer - higher than 1.5 g/cm?* (Table 3
and 11) and creates unfavorable conditions
for the plants growth.

The iluvial horizons Bhtw and Btw of
arable and fallow gray soils are similar and
characterized by monolithic structure, the
bulk density (1.61-1.66 g/em’) and degree
of compaction (20-24) are very high. Re-
mediation of the physical state of iluvial
horizon is possible by performing subsoil-
ing at 40-70 cm of depth.

The humus content in arable soil layer
of 0-30 cm (2.23%) compared with the
humus content of the same layer of fallow
soil (3.84%) was reduced by 1.6%. Arable
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soils have lost up to 42 percent of the initial
content of humus.

Dehumification and soil tillage, in their
turn, caused the destructiration and com-
paction of gray soils arable and worsening
the physical quality status. As a result of
physical degradation was reduced permea-
bility and capacity for water, conductivity
and water availability of arable soils.

Gray soils fallow is characterized by a
significant accumulation of biofile elements
(N, P. K) in surface horizons, the arable
soils — with a considerable decrease in the
content of these elements in the arable layer
(Table 4 and 9).

The reaction of fallow soils is acidic
(pH 5-6, hydrolytic acidity — 4-6 me), and
the arable soils — slightly acidic (pH 6-7,
hydrolytic acidity — 2.5-3.5 me), which led
to the stopping the process of eluvial-iluvial
in these soils.

Conclusion. Arable gray soil compared
to fallow gray soil in the North of Moldova
are characterized by moderate degradation
as a result of dehumification, destructu-
ration and significant decreased of biofile
elements content. The iluvial horizons of
gray soil arable and fallow is characterized
by unfavorable physical and chemical prop-
erties - excessive compaction, acid reaction,
low content of nutrients.



Gray soils arable are relatively poor in — regular soil tillage at depth of 40-50

humus and nutrients; presence of compact cm for partial aeration of natural iluvial
iluvial horizons lead to reducing the water extremely compacted horizon.
permeability, the result of which they are
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MOHHMTOPHHI" KAYECTBA 30HAJIbBHBIX ITOUYB: CEPBIE IOYBbl CEBEPHOM
30HBbI MOJIZIOBbI

T.I'. JIax

MHCTHTYT NOYBOBEICHAS, ATPOXHMHH H OXpaHbi nous "Hukonae [[umo"
Kumures-2070, ya. Snosenckas, 100
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TokasaHbl pe3ynbTaThi MOHUTOPHHIOBBIX HCCENOBAHHH MAXOTHBIX W 3ATE/KHBIX CEPHIX TOYB CEBEPHOM
30HB MouzioBbl. Ficnons3oBaHme CephIX MOYB B KAYECTBE MAXOTHBIX 3EME/Th MPUBENO K yYMepeHHOM ne-
rpazainy (PUIHKO-XHMHYECKHX CBOHCTB: CHIDKGHHE COLEPAKAHHMA TyMyca, paspylleHHe CTPYKTYDBI,
YIUIOTHEHHE NaXOTHOTO CJIOA H MOTEPH MHTATENbHLIX BemecTs. [lansHeimas IKCTUTYaTalus NaXoTHBIX
CEPBIX MOYB B CENLCKOM XO034HCTBE, B yCI0BHAX NeduumuTa ynoGpernii, Ge3 3alMTHRIX MEp NPHBOINT K
YXYAIUEHHIO HX KAY€CTBEHHOIO COCTOSHHA.

Kntouessie ci0Ba: nalms, NErpananys, 3alexs, Cephie MOYBL, MOHWTOPHHT, (HM3HKO-XHMHHeCKHe
CBOJCTBA.

123



