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Abstract The main objectives of this study were (i) to determine physico-chemical prop-
erties of six different soils (ii) to measure the range and degree of urease activities, (iii) to evalu-
ate the influence of soil physico-chemical properties on urease activities in the both sides of the
£ankiri-Acifay River associated with specific landforms and different slope gradient. While right
side soils of the Acifay River are formed on quaternary alluvial deposits that find on terrace and
floodplain, left side soils formed from quaternary alluvium, alluvial-collivial material and oligo-
miocene gypsum and salt strata located on floodplain, terrace and steep lands respectively. Soil
properties data of both sides of Acifay River soils indicated significantly differences each other
in terms of pedogenic processes which have been shaped by landscape position and parent ma-
terial. According to soil taxonomy, 6 different soils were determined and classified as Entisol,
Inceptisol and Mollisol along transect. In addition, it was found that changes of landscape posi-
tions associated with erosion and organic matter content can alter the soil urease activities

within the soil profile and along different slope.
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INTRODUCTION

The soil is an unconsolidated three-
dimensional natural body that mantles the
landscape. The characteristics and proper-
ties of soils are the result of a complex in-
teraction of physical, chemical and biologi-
cal reactions (soil forming reactions) [1].
Natural soil bodies are the result of cli-
mate and living organisms acting on par-
ent material with topography and with
time required for soil forming processes
[2, 3]. These soil forming factors deter-
mine soil properties by governing the type
and intensity of the pedological processes
involved. Because the variable of climate,
parent material, relief and time also gov-
ern geomorphic processes, landscape eval-
uation is intimately related to soil develop-
ment [4]. Therefore, the characteristics of
soils change from region to region or from
place to place [5]. However, this changing
is not coincidence in nature.

Several soil studies in arid and semi-
arid areas indicate that soils show wide

spatial variability resulting from differ-
ences in parent material, age of land sur-
face, topography, water distribution,
amount and intensity of rainfall and living
organisms' heterogeneity [6, 7].

Soil is a complex system wherein
chemical, physical and biochemical factors
are held in dynamic equilibrium. Studies of
enzyme activities provide information on
the biochemical processes occurring in
soil. There is growing evidence that soil
biological parameters may be potential
and sensitive indicators of soil ecological
stress or restoration [8] and management-
induced changes in soil quality [9]. Meas-
urements of several enzymatic activities
have been used to establish indices soil
biological fertility [10]. The urease (UA) is
involved in the hydrolysis of urea to car-
bondioxide and ammonia, which can be
assimilated by microbes and plants. It acts
on carbon-nitrogen (C-N) bonds other
than the peptide linkage [11].
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The study area has specific proper-
ties in terms of different topographical
positions and parent material that influ-
ence distribution of plant patterns on both
sides of Acifay River. These cases are the
main principal reasons for selection of this
are. Therefore, the objectives of this study
were (i) to determine physico-chemical
properties of six different soils (ii) to
measure the range and degree of urease
activities, (iii) to evaluate the influence of
soil properties on urease activities in the
both sides of the £ankiri-Acifay River as-
sociated with specific landforms and dif-
ferent slope gradient.

OBJECTS AND METHODS

The study area

The study was carried out transect
along both sides of the £ankiri-Acifay Riv-
er which is a prominent land form, parent
material and vegetation. The study area is
located approximately between 557733E-
4497924N, 557751E-4497889N and situ-
ated in vicinity of £ankiri province. It rang-
es in relief from 740 m to 800 m and four
landscape positions (floodplain, terrace,
backslope, shoulder), representing chang-
es in geomorphology, topographic gradi-
ents and soil characteristics, were select-
ed. The underlying bedrocks within the
study area consist of primarily that while
right side soils of the Acifay River are
formed on quaternary alluvial deposits
that find on floodplain and terrace, left
side soils are formed on quaternary alluvi-
um, alluvial-collivial material spotted on
floodplain and terrace oligomiocene gyp-
sum and rock salt strata located on mid-
slope and steep lands. Gypsum were com-
monly encountered with crystals, foliated
(laminae) and mixing (not pure) forms.
Vegetation cover varies through transect.
Right side lands have been generally used
for agriculture crops, while left side lands
have covered three major plant communi-
ty types (herb, shrub-grass, and grass) and
upper lands is generally barren due to
overgrazing. According to meteorological
data, the mean annual temperature and
rainfall are 11.1°C and 417.7 mm. respec-
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tively. In addition, the study site has mesic
soil temperature regime and xeric mois-
ture regime [12].

Soil sampling

Based on the hypothesis that topo-
graphy and parent material and also vege-
tation cover might be the main controlling
factor in soil development. Soils have been
studied on along transect (crosswise from
East to West direction) with representa-
tive six profiles (Figure 1). Morphological
properties of these six profiles in the field
were identified and sampled by genetic
horizons and classified according to Soil
Survey Staff (1993 and 1999) [12, 13]. 25
soil samples were taken to investigate for
their physical and chemical properties at
the laboratory Disturbed soil samples were
then air-dried and passed through a 2 mm
sieve to prepare for laboratory analysis.

Soil physico-chemical analysis

After soil samples were then air-
dried and passed through a 2 mm sieve,
particle size distribution was determined
by the hydrometer method [14]. Coarse
fragments from 2 to 60 mm were separat-
ed by passing from 2 mm sieve and mass
coarse fraction ration (CFm) was calculat-
ed. Organic matter was determined in air-
dry samples using the Walkley-Black wet
digestion method [15]. pH, electrical con-
ductivity (EC) were determined according
to Soil Survey Laboratory [16]. Lime con-
tent by Scheibler calsimeter [13]. Total
gypsum by precipitation with BaCh [17].
Cation exchange capacities (CEC) was
measured using a 1 N NH40AC (pH 7)
method [16].

Urease activities

Urease (EC 3.5.1.5) activity (UA) was
measured by the method of Hoffmann and
Teicher [18]. 0.25 ml toluene, 0.75 ml cit-
rate buffer (pH, 6.7) and 1 ml of 10 % urea
substrate solution were added to the 1 g
sample and the samples were incubated
for 3 h at 37°C. The formation of ammoni-
um was determined spectrophotometri-
cally at 578 nm and results were ex-
pressed as mg N g-1dry sample.
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Figure 1 - Different soil formations on various parent materials, slopes and land covers
along the transect of both sides of the Acifay river

Statistical analysis

All results are reported as the mean
value of three replicate determinations
calculated on an oven-dry basis. Moisture
was determined by weight loss after dry-
ing the soil at 105°C for 48 h. Statistical
analyses were performed by using the Sta-
tistical Package for Social Science (SPSS
10.0) program. The asterisks, * and ** indi-
cate significance at P<0.05 and P<0.01,
respectively.

RESULTS AND DISCUSSION

Physico-chemical properties ofsoil

Field physical characterization data
for representative profiles of the soils are
presented in Figure land Table 1. Soil
physical properties that have been taken
into consideration in this study showed
variability as a result of dynamic interac-
tions among natural environmental factors
such as climate, parent material, land cov-
er-land use and topography. Especially,
slope has been regarded as one of the
most important abiotic factors that control
the pedogenic process on a local scale [19,

20]. Steeper slope contributes to greater
runoff, as well as to greater translocation
of surface materials down slope through
surface erosion and movement of soil
mass [21]. In left side soils, clay percent-
age of surface soils in low slope sides is
more than on higher slope except flood-
plain top soil that is almost coarse recently
alluvial deposits and the sand content for
slopes with high gradient is higher than
for low slopes. The same conclusion is
supported by Rezaei and Gilkes [22] in a
study in the Iran. A logical reason of this
event is that in low slope (2-4 %) accumu-
lation processes and inupper slope (> 30 %)
runoff processes are dominant. This case
is similar to the coarse fragment ratio
(CFr). While the lowest value (0.44 %) of
CFr is for slopes ranging from 0 to 2 %, the
highest values of CFr that are steadily in-
creased with increasing slope gradient are
34.52 %. While right side floodplain of
Acifay River finer- textured soils, sand and
coarser textured soils occupied the oppo-
site bank (Table 1).
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Effect of topography on soil thick-
ness has been reported by many research-
ers [22-25]. Soils along transect of left side
of Acifay River display variation in terms
of participle distribution and depth in sur-
face horizon. These variables are the obvi-
ous effect of eroding forces. Therefore, sur-

lMousoBegeHMe N arpoxmmmnsa, Ned, 2017

face soils were carried and accumulated
from uplands to low lands leading to pro-
gressively redder, deeper and finer texture
soils with decreasing elevation. While the
deepest soil formed on low slope class
(2-4 %) or terraces, shallow soils cover on
steep slope.

Table 1 - Selected physicochemical properties for the six typical soil profiles

Horizon Depth, Particle size CFm pH EC, OM, CaCO3 Gypsum, CEC,
cm C% Si,% S % class >2 mm, dSm- % % % cmol
% 1 kg-1
Rightside floodplain (PI)  Aquic Xerofluvent
Ap 0-14 31 44 25 CL 11 752 190 192 12.23 0.18 16.70
C1 14-40 18 46 35 L 23.1 753 113 0.78 11.53 0.21 15.43
2C2g 40-69 11 9 80 LS 64.6 7.66 180 033 7.78 0.21 10.75
2C3g 69+ 15 24 61 SL 20.3 752 292 065 8.84 0.25 12.45
Rightside old river terrace (PIl)  Typic Calsixerept
Ap 0-22 41 37 22 C 141 728 179 244 1061 0.10 15.61
A2 22-53 32 44 24 CL 1.05 752 170 121 1237 0.13 15.74
Bw 53-113 38 38 24 CL 0.96 747 261 111 13.14 0.24 22.08
Bk 1113 4 3% 18 o 054 780 322 105 1734 074 2508
BC 11‘:3% 36 49 15 SiCL  0.13 7.83 3.85 0.98 12.08 0.66 19.45
cl 1222 83 1S ¢ 021 778 450 072 1164 050 22.74
Cc2 229+ 45 43 12 C 0.74 748 280 070 12.14 0.34 18.70
Leftside floodplain (PI) Typic Xerofluvent
A 0-6 5 22 73 LS 0.44 753 350 0098 15.73 0.53 9.04
C1l 6-15 9 53 38  SiL 1.33 777 471 072 15.19 0.62 9.35
C2z 15-26 9 43 48 L 2.16 793 932 0.78 14.66 1.33 11.65
C3z 26+ 8 39 54 SL 5.31 7.82 871 059 14.66 1.44 10.62
Rightside old river terrace (P1l)  Typic Calsixeroll
Ap 0-22 41 37 22 C 141 728 179 244 10.61 0.10 15.61
A2 22-53 32 44 24 CL 1.05 752 170 121 1237 0.13 15.74
Bw 53-113 38 38 24 CL 0.96 747 261 111 13.14 0.24 22.08
Bk 111:; 8039 B8 gc o054 780 322 105 17.34 074 2508
BC 112%_ 36 49 15 SiCL 0.13 7.83 3.85 0.98 12.08 0.66  19.45
cl 1222 83 B¢ 021 778 450 072 1164 050 2274
Cc2 229+ 45 43 12 C 0.74 748 280 0.70 12.14 0.34 18.70
Leftside back slope (PIII) Typic Xerorthent
A 0-20 28 39 41 L 26,90 7.45 752 078 11.31 1.76 18.16
oy 20-44 26 33 51 SCL 1530 756 511 052 1329 1343 16.11
2Cy 44-120 23 42 36 L 10.25 7.75 16.62 0.33 1061 21.71 16.30
R 120+ - - - - - - - - - - -
Leftside shoulder (PIV) Lithic Xerorthent
A 0-18 14 24 62 SL 3452 742 979 046 6.36 20.13 18.09
R 18+ - - - - - - - - - - -
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Topsoil textural classes that were
affected by slope gradient have the follow-
ing distribution with decreasing elevation:
Coarse sandy loam, clay loam, clay. This
result to some extent is concurrence with
the result of Kreznor et al. [26]. Rezaei and
Gilkes [22] in their study showed depend-
ency of particle size on landscape attrib-
utes, including slope gradients. However
there is an abrupt textural transition from
old river terrace soils to floodplain soils
that contain loamy sand texture. There are
common pebbles and cobbles within pro-
files of floodplain of both sides. Phillips et
al. [27] indicated that the soil on the ter-
race shows greater soil development and
better drainage compared to the soil on
the floodplain. The same results were also
observed in the study area. This is because
of the higher position of this soil on the
landscape. Moreover, the effect of parent
material on structure and solum depth of
the left side soils is more than the effect of
landscape position. Soil profile thickness
and soil clay content are important param-
eters for water retention. Benny and Ste-
phens [23] reported that soil profile thick-
ness was considered an effective element
in determining soil quality, especially con-
sidering storage of plant available water
and nutrients. Rezaei and Gilkes [22] also
indicate that this case is a very important
soil physical property especially for range-
lands, which usually receive no artificial
fertilizer.

Soil chemical properties on different
slope position and parent material were
significantly affected by the degree of soil
development and leaching processing. In
addition, Gerrard [28] also indicated that
the movement and distribution of water
on slopes is one of the primary reasons for
differences of soil properties on land-
scapes. Soil pH and EC are generally great-
er at depth than at the soil surface. This
case was particularly observed in left side
terrace soil that has significantly high pH
values (7.80-8.75), whereas pH value of
right side terrace soil varies between 7.28-
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7.83. It seems that this situation has signif-
icantly effect on distribution of land uses
and plant pattern of both sides of Acifay
River.

Many studies have made correla-
tions between soil properties and land-
scape positions-slope and parent material.
In their study, Brubaker et al. [29] found
13 soil properties that differed with land-
scape position on four fields in eastern
Nebraska. According to their results, sand,
silt, pH, EC, calcium carbonate (CaCOz3)
generally increased down slope. Clay con-
tent, OM and CEC generally decreased
down slope. On the other hand, in this
study it was found that clay content, OM,
and CEC generally increased from upper
slope to low slope lands. Soil organic mat-
ter content depends on the complex inter-
action of several factors including the
quantity and quality of litter fall, climatic
factor, soil properties (especially the
amount and type of clay), and erosion [30].
Soils of the both sides of Acifay River have
consistently low organic matter ranging
from 0.46 to 2.61 % (Table 3). For all soils,
the organic matter is the highest in the
surface horizon and decreases sharply to
its lowest level in the subsoil. In the study
area, the reasons of the low level organic
matter are attributable to rapid decompo-
sition and mineralization of organic matter
(especially, due to intensive agricultural
activities for right side), to overgrazing
and to soil erosion (due to high slope for
left side). Cation exchange capacity in the
soils ranged from 9.04 to 27.18 cmol kg-1
CEC values generally tended to be more
related to the clay content (r = 0.901**),
because organic matter content is general-
ly low particularly in subsurface horizons.
On the other hand, it was found statistical-
ly relation between organic matter and
CEC (r = 0.596*). The gypsum content,
which is relatively high in the fresh parent
material (from 13.43 % to 21.71 %) is low
relatively low from 0.10 % to 1.76 % in
most surface horizons.
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Soil urease activities

The urease activities are presented
in Figures 2 for each landscape position
and profiles. There were significant differ-
ences in extracellular urease enzyme activ-
ities among landscape positions and soil
depth. Close observation suggests that
there is a tendency for greater values in
urease activities at the old river terrace for
both sides of river. Moreover, urease activi-
ties on shoulder and backslope position in
left side were significantly lower than the
old river terrace in footslope position,
which was agreement with A”kin and
Kizilkaya [31]. This situation may be based
on erosion and soil organic carbon deposi-
tion in footslope position. Gregorich and
Anderson [32] and Fu et. al. [33] reported

Urease activity, Jig N g'1

Urease activity, jigN g 1
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that backslope and shoulder soils were the
most affected by erosion and footslope
soils showed the higher clay and organic
matter content. Because of the high in or-
ganic matter contents, it was assumed that
organic matter and clay content might be
affecting the enzyme activities of soils. For
all landscape positions, urease activities
showed similar trend in all profiles. In all
positions and each sides, urease activities
in soils decreased from the surface soil
downwards indicating that the major part
of the location is existed to the A horizon.
On the contrary, the minority of urease
activities has generally remained in the C
horizon of the all profiles. Additionally,
urease enzymes exhibited similar pattern
on all profiles (Figure 2).

Urease activity, jig N g*1
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Figure 2 - Distribution of urease activity in soil profiles

The same results were found by
Bergstrom et al [34]. They suggested that
higher proportion of organic matter and
enzyme activities such as urease, phospha-
tase, arylsulphatase, b-glucosidase and
dehydrogenase in A horizon in a Grey
Brown Luvisol (Hapludalf) at all landscape

position. Shukla et al. [35] assumed that
higher organic matter and urease activities
higher 0-10 deep soil and decreased with
soil depth. Enrichment of organic matter
and urease activities in surface soil is also
reported by Zaman et al., Speir and Ross
[36, 37] suggested that the distribution of

10
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APA and ASA correspond with the distri-
bution of microorganisms in the profiles.
The decrease in enzyme activities with
depth can be mainly attributed to the dim-
inution of biological activity down the pro-
file. Inactivation of urease enzymes by clay
minerals in the deeper horizons may be
partly responsible for the different distri-
bution patterns of the enzymes with
depth [37].

The soil organic matter gave the sig-
nificant correlations with extracellular
urease activities (Figure 3), but not signifi-
cantly correlated with the other soil physi-
co-chemical properties. In both sites, the
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microbial community of the highly skele-
ton has consumed relatively more organic
matter than the other soil physico-
chemical properties. Similarly, other stud-
ies [38-40] showed that soil organic mat-
ter content was significantly correlated
with the soil urease activities. The organic
matter content, related with soil biological
activities, is often used as an index of soil
biological activity. Indeed, the microorgan-
isms and their synthesized urease en-
zymes have been shown to be more sensi-
tive than the total carbon concentration
for soil management practices [41].

Figure 3 - The relationships between soil organic matter content and urease activities

CONCLUSION

Soil chemical and physical proper-
ties data of these both sides of Acifay Riv-
er soils indicated significantly differences
each other in terms of pedogenic process-
es which have been shaped by landscape
position and parent material. Another way
to view this concept that these factors are
keys on soil forming processes especially
at the local region. In addition, the results
also indicated the enzyme activities along
a hillslope and soil profile had the great
differences in the soils. The old river ter-
race in footslope position has greater or-
ganic matter contents compared the other

positions, because the higher levels in the
fine particles and organic matter content
clearly show erosional depositing at the
footslope and denudation of shoulder. The
main effects of the organic matter on the
urease activities may be welded the accu-
mulation or decomposition of organic mat-
ter and erosion and deposition. The organ-
ic matter strongly correlated with urease
activities suggests the number and activity
of soil microorganisms depend on mainly
of mineralizable substrate and urease en-
zyme synthesizing. In conclusion, this
study demonstrated changes of landscape
positions can alter the soil urease activi-

1



Feorpacuna nreHesnc noys MousoBeneHue n arpoxummnsa, Ned, 2017

ties within the soil profile. Landscape posi- formance of an integrated analysis of soil
tion associated with erosion resulted in enzymes in relation to landscape position
high variability of enzymes. It is, therefore, and soil profile.

a special and interesting area for the per-
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TYLWH
P. Kbisbinkaa 12 O Aenrnsl M4, KycanHosa 3

Tonbipak TONOTYCiprniMHIH, Tonbipak kacueTTeple >xaHe ypeasa

BEJICEHALUTLLE 3CEP1
10HA0Ky3 Maliibl3 YHuBepcuTeTy Ayblf-lapyallbiibiK akynbTeTy TonbipakTaHy
XX3He Ba4TTep KOpekTeHy 68nimi, 55139, CamcyH, TypKkus

2Agrobigen R&D Ltd.Co. «CamcyH» TexHonapKy OHAO0Ky3 Maiibi3 Y HUBEPCUTETY
55139, CamcyH, Typkusa

3 9.0. OcnaHoB aTblHAarbl Kasak TonblipakTaHy X3He arpoxXumMus rolfibIMu-
3epTTey MHCTUTYThbI, 050060, Anmartel, an-Papabu gaurbinbl, 75 B, KasakcTaH

3epTTeyaw, Hensn makcaTtTapbl: (i) 6 TYpni TonbipakTbil (U3NMKanbL-XUMUSAAbLLY
KacmeTTepl aHbiKTay; (ii) ypeasaHblil 6e1CEeHAbITHL, Me/WepLl X3He ayKbiMblH enwey; (iii)
apHaubl penbeTepMeH, rpagueHT barbiTbiMeH epeKlueneHeTw YaHKbIpbl-Aumncan e3eH LWLy e
XarblHaarbl TONbIPaKTbIL, KypambiHAarbl ypeasa 6enceHablTHe (U3NKaNbIK XIHE XUMUSASBIK
KacueTTepl Ly acepiH 6aranay. Aumcanm e3eHLUL oL XKaK 6eTKeLWHL, TonblpakTapbl Teppacta
)K3He Cy TaCKblHbIHa OpHanackaH TepTiHWIi anntoBManbl WeriHginepae KanbintacatbiH 601ca,
CoN XarblHaH 6eTKi KabaTTa OpHanackaH ToMbipaKTap TePTiHWIi anaoBManabl, anatoBuanbibiK -
KONMNBaNblK MaTepuanjaH XaHe 0MTOMUOLEHAX TUMCTEH XX3He Ty3 KabaTTapblHaH Typajbl,
0/1ap Xa3blKTbIKTa, TeppacTa X3He TX Xep/iepAe opHanackaH.

Auncan eseHfepLuLy ek XKarblHAarbl TOMbIPaKTapblHbIL, KacueTTepi Typanbl LepekTep
naHaWwadTblK >Karjamra >kKsHe 6acTankbl MaTepuanra C3UKec KafiblMTackaH ToMblpak
npouecTepiHe KaTbICTbl 6ip-6ipiHiL apacbiHAa anTapablKTan anblpMaLlbifibIKTapAbl KepceTenb

TonbipakTbil, TaKCOHOMMACbIHA C3uMKec, 6 TYpAi TOMbIpaK aHbIKTaN4bl XX3HE KeCKiH
6oubiHwWwa Entisol, Inceptisol x3aHe Mollisol peTtwae xiktengi. bygaH 6acka, 3po3nsMEH X3He
OpraHWKanblK 3aTTapAbll, KypaMbIMeH 06aunaHbICTbl naHAWadT KarjgamblHAarel esrepicrep
Tonblpak Mpouawly, wwaen >X3He 6acka 6eTKenm 6GOMbIHLIA TOMbIPAKTbIL ypeas3acbliHbIL,
6enceHainiriHe acep eTyi MYMKIH eKeHAIri aHbIKTanabl.

TY/iiHLi cB34ep: TOMbIpaK reHe3ncy TOMbIPaKThIL NaHAWadThl, TOMbIPaK GepMeHTTEepPLL L
6enceHpiniri.
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PE3IOME
P. Kbisbinkaa 12 O deHrunsl M4, KycanHosa 3

B/IMAHUE TOMOCBHEMKIM HA NMOUYBEHHbLIE CBOVICTBA N AEATE/IbHOCTb AKTUB-
HOCTW YPEAS3bI

Y HusepcnTeT OHOOKY3 Maliibi3, haKynbTeT CenbCKoro xosacTea, OTheN NoYBo-
BeJeHUS1 MNUTaHUSA pacTeHnin, 55139, CamcyH, Typums

2Agrobigen R&D Ltd.Co. TexHonapk «CamcyH», ¥ HuBepcutet OHAOKY3 Maiibl3,
55139, CamcyH, Typums

3Kasaxckuii Hay4yHo-1cecneoBaTeNlbCKUA MHCTUTY T MOYBOBEAEHUS U arpoXuMmnm
uM. YY.YcnaHosa, 050060, r. Anmatbl, np. anb-®apabu, 75 B, KasaxcTaH

OCHOBHbIMM 3agavyamm f[aHHOro wuccregoBaHns 6binm (i) onpegeneHne (U3MKO-
XUMUYECKNX CBOUCTB LLECTU pa3fMyHbIX NoyB (ii) M3mepeHue AnanasoHa U CTeMeHU aKTUBHO-
CTn ypeasbl, (iii) oueHKa BANAHUSA (PU3NKO-XMMUYECKUX CBOMCTB NMOYBbLI Ha AeATEeNbHOCTb ype-
a3bl Ha 06enx CTOpoHax pekn YaHKbipbl-Auncan B 3aBUCUMOCTW OT penbeda U rpagneHTa yKno-
Ha. B TO Bpems Kak, MO4YBbl NpaBobepexbs pekn Aunpkan 06pasoBaHbl Ha YeTBEPTUYHBIX af-
NOBUANbHbIX OT/IOKEHUAX, HAXOAALMXCS Ha Teppace 1 Novme, NoYBbl NeBo6Gepexbs 06pasoBa-
Hbl M3 YETBEPTUYHOIO aNfIlOBUSA, annloBMabHO-KONIOBMAIBHOTO MaTepuana n onnrommoLie-
HOBbIX TMNCOBbIX M CONSHbIX M/1ACTOB, PACMOMIOXKEHHbIX B MOMME, Teppace M Ha KPYTbIX CKMO-
Hax. [laHHble 0 CBOMCTBaX NOYB C 06eMX CTOPOH pekn AunKan CBULETENbCTBYIOT 0 3HAUYUTENb-
HbIX Pa3IMUMNAX UX MeXAY CO60M B COOTBETCTBMM C MOYBEHHBLIMM MPOLECCAMU, B KOTOPbLIX OHU
66111 chOPMMPOBaHbI NO UX NaHAWARTHOMY MOMOXKEHUIO U UCXOAHOMY MaTepuany. B cooTeeT-
CTBUM C TAaKCOHOMMEN NOYB ObINN ONpefenieHbl 6 pasIMUHbLIX MOYB, KOTOPbIEe 6bIIN Knaccugm-
umposaHbl Kak Entisol, Inceptisol n Mollisol Bgonb paspesa. Kpome T0ro, 6u1710 06Hapy»XeHo,
4YTO M3MeHeHWs naHfwadTa, CBA3aHHbIE C 3p03Men U COAEepXKaHMeM OpraHMYecKMX BeLLecTs,
MOTyT BAUATbH Ha AeATeNbHOCTb MOYBEHHOW ypeasbl Kak B npefenax npouns Mnouysbl, Tak n
BA0/1b Pa3/IMYHbIX CK/TOHOB.

KntoueBble €noBa: MOYBEHHbIN FEHE3NC, MOYBEHHbIN NaHAWAMT, aKTUBHOCTb MOYBEHHbIX
(hbepMeHTOB.
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