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Abstract. The article presents the research data of structural-aggregate
composition, water-physical constants and density of compilation gray forest coarse-
dust-light-loam soil for the systematic use of mineral fertilizers and long-term action
(8 th - 10 th year) of chemical melioration. The influence of the long action of a
single dose of lime on hydrolytic acidity on the transformation parameters of soil
properties was established. The presented results of the use CaCO?3 (1,0 Hz), testify to
an increase in the quantities of agronomically valuable part of the soil in 3.5 %. At
the same time, the volume of adsorbed water by the soil increased and keeping it in
the capillary and general space.

The shown influence of the systematic use of physiologically acidic mineral
fertilizers on the agrophysical and water-physical properties of gray forest soil.
Adding NsoP30Kss led to increased content of dust fraction of soil and reduce its
filtration capacity, which is bad for the soil properties.

The use of a single and a double dose of mineral fertilizers intensified the
peptization of soil aggregates. Due to this, increased the amount of finely-dispersed
parts, which is sedimented and accumulated in the lower layers of the soil. As a
result, the filtration ability of the soil and absorbing its properties deteriorated, and
the density of the composition during vegetation increased.

Keywords: structural aggregate composition, density of compaction, capillary
moisture capacity, total moisture capacity, water-permeability

The periodically flushing type of water regime, which is genetically formed on
acidic gray forest soil, leads to deterioration of its properties due to the physical
accumulation and sedimentation of small particles of dust in the soil pores.

Silting the soil pores leads to changes in such parameters of its physical
structure, as the density of compaction, total porosity, the ratio of capillary porosity

to non-capillary [5].
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As result of this, changing the parameters of water and soil physical constants,
that is total moisture (TM), the smallest and capillary (CM), indicators of the
moisture gap of capillary bond, stable fading, maximum hygroscopicity. The listed
indicators reflect both the quantitative degree of soil moisture and qualitative
characteristics of water concerning its mobility and access to plants: readily
accessible, accessible, inaccessible, unproductive and inaccessible [7].

An important property of the soil is permeability - the ability to absorb and skip
water of atmospheric precipitation. The level of permeability depends on the
mechanical composition, structure, content of organic matter, water resistance of soil
aggregates and their compaction, moisture and the composition of exchange-absorbed
cations of the soil complex [12].

Absorption by soil is determined by the presence in the arable layer of water-
resistant aggregates larger than 1 mm in size, which have a high intergranular
porosity. The water-permeability of the soil directly depends on the content of humus
and calcium, since these components contribute to the formation of water-resistant
aggregates. Single-valence cations cause dispersion of soil colloids, destroy its
structure of aggregates and reduce water-permeability [2].

At the same time, the deterioration agro-physical indicators of the soil
separately, and the water-physical constants, appear less to a degree compared to
agrochemical indicators. In addition, the arrival of calcium carbonate in the soil, due
to liming, in our opinion, can significantly affect its agro-physical, physical and
water-physical properties [10]. Changes in physical indicator of soil due to chemical
melioration may be due to changes in the processes of structure formation due to the
saturation of the soil complex with calcium ions, and the assistance of accumulation
of sodium ions, magnesium, iron, etc. [9]. However, the deterioration of the soil
structural-aggregate state of North-Western Precarpathians occurs due to the
reduction content of agronomically valuable aggregates to 35-45 %, and water-
resistant to 20-30 % [6].

Ne 5 (69), 2017 HayxoBi nonosiai HYBill Ykpainu ISSN 2223-1609



ArpoHomist
© Txauenko M. A., ITexroxoBcbkuii C. T'.

The soil structure is considered as the physical structure of the soil substance,
conditioned of its size, shape, quantitative ratio, the nature of the relationship and the
location of elementary soil parts, also aggregates that are composed of them [13]. The
physical state of the soil is practically completely determined by the state of the soil
structure. The soil structure should be understood as the dimensional discrete
distribution of soil phase components: solid, liquid and gaseous, which in turn
determines the structure of pore space of the soil [1].

Analysis of literary sources, recently published, testifies of less interest in
agronomic physics to the soil of light granulometric composition [11]. Such soils are
characterized by low intensity of processes associated with the phenomena on the
surface of components of disperse systems, the absence of the ability to form an
agronomically valuable structure [4, 3].

The purpose of the research was to determine the impact of the prolonged
use of mineral fertilizers and liming on the indicators of the agrophysical and water-
physical properties of gray forest soil.

Research methodology. The research were conducted during 2013-2015 years
at the NSC "Institute of Agriculture of NAAS" in a stationary experiment of the
Department Pedology, founded in 1992 and held in 3 fields of seven cultures crop
rotation, in the soybean - spring wheat - buckwheat. The capillary and total moisture
content were determined by the method saturation of cylinders (500 cm®) with
undisturbed structure, soil permeability in the field - Nesteryova (PVN-00), soil
density - by the method of the cutting ring N.A. Kachinskiy DSTU ISO 11272-2001,
structural and aggregate composition — sieve by method in the modification of
N.l. Savvinov in accordance with DSTU 4744: 2007. The liming of the soil was
carried out at the end of the 2" crop rotation (2005).

Results of the research and their discussion. The using of gray forest soil in
agricultural production, without the applying of any fertilizer, led to degradation
processes. Reducing the percentage content of finely-dispersed of the soil and the

content of nutrients, especially calcium and magnesium cations, occurs as a result
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sedimentation of soil cleaners and accumulation in soil pores and capillaries of
aggregates, which which causes the transformation of agrophysical and water-
physical properties of the soil. The structural-aggregate composition of the soil in the
variant without fertilizers was characterized primarily by high content percentage of
microaggregate part (<0.25 mm) and was 25.3-26.0 %. It should be noted that the
higher percent content of macro aggregates also in this variant is fixed in a fraction of
5.0-3.0 mm (Table 1). Due to the destruction structure of the arable layer, for the
tillage, the density of compaction decreases. Although, the subsequent process of
shrinkage during the period of vegetation compacted soil at the expense of its
shredded structure. The average density of soil compaction for the year was
1.4 g/cm®. The coefficient of structurality in the variant of non-fertilizers during the
research period was the smallest among other variants and fluctuated within 1.02-1.05.
However, indicators of water-physical properties fluctuated within of 27,5-30,1 % of TM and
22,2-24,3 % of CM.

Mineral fertilizers used in the fertilizer system, for the purpose in order to
plants with easily accessible nutrient elements, had a physiologically sour nature.
Getting into the soil physiologically acidic types of mineral fertilizers increase the
content of hydrogen ions in the soil solution, which increases the acidity of the soil
[8]. Besides, the ion bond is weakening, which is followed by decreasing the
coefficient of water-resistance of the aggregates and increasing the structure's
crumbling for less of their abolition. That is, the peptization process intensifies and as
a consequence increases amount not involved in aggregation finely-dispersed part of
the soil. Accordingly, there is a transformation of the agrophysical and water-physical
properties of gray forest soils. The coefficient of structurality in the variant where the
used full doses of mineral fertilizers ranged from 1,03 to 1,06. Thus, there was
observed the highest percentage of aggregates under soybean and wheat crops in the
fraction <0.25 mm (Table 1).

The density of gray forest soil compaction for the systematic use of a single dose of

mineral fertilizers was at the level of the value a variant non-fertilizers and during the
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research period was at 1.42 g/cm3. It should be noted that the initial stages of plant
growth and development, the used of mineral fertilizers contributed to a decrease the
density of soil compaction of 0.01-0.04 g/cm3, and at the end of vegetation, the
indicator was equal to the value of the variant non-fertilizers. Besides, the absorption
and holding capacity of the soil was at the level of 21.9-24.2 % of CM, and 27.5-
30.8 % of the TM. Although, the data on the permeability of gray forest soils in
variant 3 were the smallest and the average annual value of it was 1.9 % smaller
relative to the non-fertilizer variant. In our opinion, this is caused by the
accumulation of finely-dispersed in the capillaries of the soil as a result of their
colmatation. At the same time, the content of capillary moisture in the gray left soil
decreased for the 2nd and 3rd years of the study, which was lower than in the non-
fertilized variant (Table 2). Sedimentation and accumulation of finely-dispersed
particles in the lower layers of the soil, caused by a much denser compaction, which

reduced the pore volume and filtration capacity of the soil.
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1. Structural-aggregate composition of the arable layer (0-20 cm) of gray forest soil for the influence of mineral

fertilizers and the long-lasting effect of lime.

Content fractions of macro-aggregates,% in diameter, mm

The sum of
macro aggregates

Separation | is more than 10,0 | Coefficient of
Variant rt?]‘;rr? 100- | 70- | 50- | 30- | 20- | 1,0- | 05- rt];](;rﬁ 12%”20 islessthan | mm and the Structural
10.0 7,0 5,0 3,0 2,0 10 | 05 | 0,25 0.95 0' o5 0.25 mm separation are Cstr.
' ' ' less than 0,25
mm
8th year of lime activity (Soybean, 2013)
1. Without fertilizer (control) | 23,8 | 4,53 | 3,41 | 13,7 | 6,72 | 7,50 | 7,86 | 6,93 | 74,4 50,6 25,6 49,4 1,03
2. CaCOs (1.0 Hr) 26,7 | 6,72 471 | 11,2 | 9,58 | 524959 |7,05| 80,8 54,1 19,2 45,9 1,18
3. NPK 232 | 558 | 413 | 12,1 | 861 |6,05|7,67 (691 | 74,2 51,0 25,8 49,0 1,04
4. NPK + CaCOs (1.0 Hr) 246 | 7,43 500 | 12,7 | 9,89 | 568 |8,04|7,44| 80,9 56,2 19,1 43,8 1,28
19.2NPK +CaCOs3 (1,0Hr) | 29,2 | 6,60 6,46 | 12,0 | 9,25 | 6,82 | 759 | 6,67 | 84,5 55,4 15,5 44,6 1,24
9th year of lime activity (Wheat spring, 2014)
1. Without fertilizer (control) | 23,6 454 359 | 13,7 | 6,81 | 764|794 |6,97| 74,7 51,2 25,3 48,8 1,05
2. CaCOs (1.0 Hr) 265 | 6,78 | 486 | 11,3 | 9,62 | 532|958 |7,06| 81,0 54,5 19,0 45,5 1,20
3. NPK 22,9 | 5,69 426 | 12,1 | 861 (6,10 |7,70| 7,01 | 744 51,5 25,6 48,5 1,06
4. NPK + CaCOs (1.0 Hr) 245 | 7,44 503 | 12,7 | 9,94 |5,75|8,10|7,41| 80,9 56,4 19,1 43,6 1,29
19.2NPK + CaCOs3 (1,0Hr) | 29,0 | 6,61 6,47 | 119 | 9,25 | 6,88 | 7,64 |6,73| 84,5 55,5 15,5 445 1,25
10th year of lime activity (Buckwheat, 2015)
1. Without fertilizer (control) | 23,6 | 4,45 | 3,32 | 13,7 | 6,64 |7,45|7,83|7,05| 74,0 50,4 26,0 49,6 1,02
2. CaCOs (1.0 Hr) 266 | 6,70 | 482 | 11,2 | 9,56 524 |9)59|7,05| 80,8 54,2 19,2 45,8 1,18
3. NPK 233 | 553 | 409 | 12,0 | 857 |598|763(691| 74,1 50,7 259 49,3 1,03
4. NPK + CaCOs (1.0 Hr) 246 | 7,41 503 | 12,7 | 9,87 | 5,75|8,02|7,42| 80,8 56,2 19,2 43,8 1,28
19.2NPK +CaCO3 (1,0Hr) | 29,3 | 6,56 6,41 | 119 | 9,23 | 6,77 | 755| 6,60 | 84,3 55,1 15,7 44,9 1,22
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The obtained indicators of agrophysical, water-physical and physical-chemical
properties of gray forest soil (var. 2) testify to the saturation of the absorbing complex
with cations of alkaline earth metals is important for the aggregation of structural
separately. At the same time, the coefficient of structurality was higher than in the
variant of non-fertilized and fluctuated within 1.18-1.20. The application of a single
dose of lime by hydrolytic acidity contributed to a uniform increase in the percentage
content of an agronomically valuable (10-0,25 mm) part of the soil (Table 1). The
aggregation of soil particles in the variant where CaCOs (1.0 Hr) was introduced,
uniformly in all fractions at the expense of separately smaller than 0.25 mm. The
content of soil aggregate <0.25 mm for the reclamation, during the research period
was less than 6.5 % for the non-fertilizer variant.

2. Water-physical properties of gray forest soil for the use of mineral

fertilizers and the long aftereffect of lime

. Capillary . 0 Water permeability,
Variant Density, g/cm3 moisture.% Total moisture,% mm/min
1 2 3 1 2 3 1 2 3 1 2 3
1. Without

fertilizers (control) 143|141 | 143|225 | 243|222 | 27,7 | 301|275 | 106 | 10,3 | 10,3

2.CaCO;(1.0Hr) [136] 136|138 | 269|288 | 258|306 |318|303| 11,1 | 10,8 | 10,8

3.NPK 140|142 | 1431233 | 242|219 | 283|308 | 275 | 104 | 10,1 | 10,1

?i.l(\)ll;lj)—CaCOs 137|138 | 1,38 | 276 | 298 | 27,0 | 31,7 | 331 | 31,3 | 122 | 11,9 | 119
(11962;1;“(%03 1,37 | 1,37 | 1,39 | 27,3 | 30,3 | 265 | 27,6 | 306 | 27,2 | 116 | 11,3 | 11,3

1. - 8th year of lime activity, 2. - 9th year of lime activity, 3. - 10th year of lime activity

Together with the transformation of the structural and aggregate state of gray
forest soil, changes also occurred in the indicators of water-physical properties. The
content of capillary moisture for the use of lime fluctuated within 25,8-28,8 %, which
is respectively higher than in the soil of variant without fertilizer of 3.6-4.5 %. The
maximum amount of moisture (TM) adsorbed by gray forest soils in the variant
where the CaCOs in a single dose was calculated from hydrolytic acidity, in the range
of 30.3-31.8 %. Changes in water-physical indicators occurred due to the prolonged
action of re-liming due to the strengthening process of aggregation of gray forest

soils. At the same time, the permeability of the soil in the variant where the applied
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meliorant was higher than the non-fertilized ones at 4.72-4.85 mm/min (Table 2),
which increased as a result of soil moisture absorption and a decrease in its filtration.

Adding of complete doses of lime with mineral fertilizers has increased the
positive effect on the formation of the structural-aggregate state of gray forest soil.
The content of agronomically valuable aggregates in the variant where used single
doses of mineral fertilizers and lime by hydrolytic acidity exceeded the value of the
variant without fertilizers by 5.53 %. It should be noted that the combined application
of mineral fertilizers, together with lime, the amount of agronomically valuable
aggregates (10-0.25 mm) was at the level of the variant where full dose of lime by
hydrolytic acidity was used. The coefficient of structurality over the years of the
research study was within the range of 1.28-1.29. Moreover, the rate of filtration of
water through gray forest soil for the combination of CaCO3 (1.0 Hr) and mineral
fertilizers increased to 12.0 mm/min, which exceeded the soil permeability value of
the variant where CaCOs (1.0 Hr) was used on average by 1.1 mm/min. At the same
time, the density of soil compaction was higher on average by 0.01 g/cm3. Based on
the abowve, it can be concluded that the combination of mineral fertilizers with
chemical melioration improved the structural-aggregate state of gray forest soil and
its adsorption capacity.

As result of the colmatation of silt and fine dust down the profile, there was a
partial melting of pores between the aggregate space. As a result, the volume of
capillary space on the ground of the variant with single doses of mineral fertilizers
used together with lime (var. 4) were higher than those in the variant where used only
mineral fertilizers (var. 2), which is traced in increasing the percentage content
capillary moisture at 4.3-5.6 %. At that, the ability of the soil to contain the maximum
amount of water (TM), by the greater volume of capillaries, fluctuated within 31.3-
33.1 %.

A double dose of mineral fertilizers, applied on gray forest soil, together with
lime in a full dose with hydrolytic acidity (var. 19), increased the acidification of soil

solution. The increase in the amount of hydrogen ion caused in the transformation the
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structure of absorbing complex at the expense of displacement cations of alkaline
earth metals. However, there were changes in the indicators of agrophysical, water-
physical properties.

The structural aggregate composition of gray forest soil for the use of a double
dose of mineral fertilizers and the total dose of lime had a smaller amount of
agronomically valuable aggregates by 0.93 % relative to the one where single doses
of lime and mineral fertilizers were used. At the same time, the content of the dust
fraction was the smallest, testifying about better aggregation of the soil separately this
variant. The coefficient of structural varies within the range of 1.22-1.25. Analyzing
the results obtained, which are presented in Table 1, we can conclude that the use of
elevated doses of mineral fertilizers (var. 19) on gray forest soil causes aggregation of
a large fraction (>10 mm), but as is known, large aggregates (more than 10 mm) are
not resistant to the effects of destructive factors, such as water and mechanical
cultivation. During the vegetation, for the destruction of lumpy structural elements
are singled out smaller aggregates and a dusty part of the soil (separated by less than
0.25 mm), which remain within the aggregate space. Accordingly, water-physical
properties deteriorate, in particular, the absorption capacity of the soil decreases. The
permeability at the same time was less by 5.0 % relative to the indicators in the case
where single doses of lime and mineral fertilizers (var. 4) were used, fluctuating
within 11.3-11.6 mm/min. Besides, lower values of soil adsorption capacity were also
recorded. The moisture content absorbed by the capillaries of gray forest soil during
the years of research varied within the range of 26.5-30.3 % and the value of total
moisture content at that was at 27.2-30.6 %.

Conclusion. As a result of the use of the full dose of lime on the gray forest
coarse-dust—light-loam soil, changes occurred in the organization of aggregates of the
structural state. The adsorption capacity of the soil and water content in the capillary
and total pore space of the soil has improved and the density indicator has decreased.

Application of NsoP30Kss on acidic gray forest soil causes the development of

peptizing soil aggregates, and at the expense of periodically flush type of water
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regime, the colmatation of the finely dispersed part of the soil increases and
accumulation in the lower horizons. As a result, indicators of agrophysical and water-

physical properties of the soil deteriorate.
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®OPMYBAHHS CTPYKTYPHO-ATPETATHOI'O CKJIAJLY TA BOJHO-
®I3UYHUX BJIACTUBOCTEM CIPOTO JICOBOT'O IPYHTY 3AJIEXKHO
BIJI MIHEPAJILHUX JOBPUB I TPUBAJIOI JIIi BAITHA

M. A. Tkauenko, C. I'. IlearoxoBcbKkuii

Anomauia. Y cmammi npeocmagieHi O0ani O0O0CHIONHCEHb CMPYKMYPHO-
azpe2amuoco cKiady, 600HO-(I3UUHUX KOHCMAHM MA WITbHOCMI CKIAOEHHs Cipo2o
JIIC0B020  KPYNHONUTLYBAMO-TE€2KOCY2IUHKOBO20 — IPYHMY 3  CUCMEMAMUYHO20
BUKOPUCMAHHS MIHEpalbHux 000puse ma mpusanoi 0ii (8-u — 10-u pix) ximiunoi
meniopayii. Bcmanoeneno enaue mpusanoi 0ii  00unapHoi 003U 6anHa 3a
2IOPONIMUYHOI  KUCIOMHICMIO HA MPpaHcGopmayilo NOKA3HUKIE 61acmusocmel
tpyumy. Ilpeocmaeneni pezyromamu suxkopucmannsi CaCOs (1,0 Hr), céiouams npo
30i1bUWeHHs KLIbKOCMI a2POHOMIYHO YiHHOI Yyacmunu pyumy Ha 3,5%. Pazom 3 yum,
30inbwuscs 00'em adcopbo8anoi 800U IPYHMOM MaA YMPUMAHHSL i1 8 KANLISIPHOMY ma
3a2anbHOMY NPOCMOPI.

lloxaszano ennue cucmemamuyno20 SUKOPUCMAHHA (DI3I0N0IYHO  KUCTUX
MiHepanbHux 000pu8 Ha azpoizuuni ma 600HO-QYI3UYHI BIACMUBOCHI CIPO2O
qicosoeo tpyumy. Brecennsi NsoP30Kss 3ymosuno niosuwenns emicmy nunysamoi
@paxyii tpynmy ma 3HUMNCEHHS U020 PinbmpayitiHoi 30amMHOCHI, WO € He2amuHUM OJisL
eracmusocmet [pyHmy.

3acmocysannsa sk 0OUHAPHOI MAK 1 NOOBILIHOT 003U MIHEPATILHUX 00OPUE NOCUTUIO
nenmusayiro - IPYHMOBUX —daspe2amis. 3a PAxXyHOK yb02o, 30UIbUUIACS — KIIbKICHb
OpIOGHOOUCNEPCHOI YaACUHY, WO CEOUMEHMYEMbC MA AKYMYTIOEMbC 8 HUNCHIX Wapax
epyumy. B pezymemami nocipumnacs Qinempayitina 30amHicmes [pYHY ma aocopoyioui
11020 &1ACMUBOCMI A WLTLHICMb CKIAOEHHS. BNPOO0BHC Becemayii NiOBUUYBATIACA.

Knwwuoei cnosa: cmpykmypro aspecamuuil cKiao, WilbHICMb CKIAOEHHS, KaniiapHa
B0JI020EMHICb, NOBHA BOJIO20EMHICHb, BOOONPOHUKHICTb.

®OPMHUPOBAHUE CTPYKTYPHO-ATPETATHOI'O COCTABA U
BOJHO-®M3NYECKHNX CBOMCTB CEPOM JIECHOM ITOYBHI B
3ABUCHUMOCTHU OT MUHEPAJIbHBIX YJIOBPEHUI U
JUIMTEJBHOI'O JEMCTBHUS U3BECTH

H. A. Tkauenko, C. I'. Ile1roxoBckuii

Anomayusn. B cmamve npedcmasienvt 0anHvle UCCACO08AHUL CMPYKIMYPHO-
aspe2amuozo cocmasd, B00HO-(IU3UUECKUX KOHCMAHM U NJIOMHOCMU  CLONCEHUS]
cepoll J1eCHOU KPYNHONUNe8AMO-Ne2KOCY2NUHUCION NOYEbl 3d CUCMEMAMU4EeCcK020
UCNONL30BAHUS MUHEPATILHBIX YOOOperuli u onumensvHo2o oeticmeus (8-u - 10-u 200)
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ArpoHoMmist

© Tkauenko M. A., IlemoxoBebknii C. T'.

XUMUYeCKOU — Menuopayuu. YcmaHoeleHo GuusHue  OAUMenbH020 — OelUCmBUs.
O0OUHOUHOU 003bl U38ECMU NO SUOPOIUMULECKOU KUCTOMHOCMU HA MPAHCHopMayuio
nokazamerneu ceoticme nouswvi. Ilpedcmasnenvt pesyrvmamol ucnonvsosanus CaCO3
(1,0 Hr), csuoemenvcmesyiom 06 ysenuueHuu KOIUYECMEAd AZPOHOMUYECKU UYEHHbIX
nousenvix uacmuy Ha 3,5 %. Bmecme ¢ mem, ygenuuuics oo6vem adcopoupoeanHou
800bl NOYBOLL U COOEPIHCAHUE €20 8 KANUIIAPHOM U 00UjeM npocmpaHcmae.

llokazano 6nusAHUe CUCMEMAMUYECKO20 UCNONb306AHUA (DUIUOIOSUYECKU
KUCTbIX MUHEPANbHLIX YOOOpeHUulli Ha aspogusuveckue U B00HO-QuU3UYecKue
ceoticmea cepoii necHoti nouevl. Buecenue NsoP30Kss o06ycrosuno noswviwenue
coOoepocanusi nvliesamol QpaKyuu nouebl U CHUMNCEHUe e20 @QUIbMPAYUOHHOU
CNOCOOHOCMU, MO ABIAEMCA He2AMUBHBIM 051 CBOUCME NOYEDL.

Ilpumenenue 00uHouHOU U OBOUHOU 003bl MUHEPATLHBIX YOOOPEHUl YCUTUTLO
Nenmu3ayulo NOYBEHbIX dazpe2amos. 3a cuem 2mMo20 Y8EeIUUUIOCh KOJIUYEeCmBE0
MENKOOUCNEPCHBIX YACUY, KOmopue CeOUMEeHmMUpYIOmcs U axKKyMyaupylomcs 8
HUMICHUX CI0SIX NOY8bl. B pezynomame yxyowunace unbmpayuonnas cnocooHocmy
nouevl U aocopoupylowue e20 CeoUCM8a a WNIOMHOCMb CIONCEHUsI 8 MmeueHue
secemayuu NOBLIUAIACS.

Knrwouegwle cnosa: cmpykmypno-azpecamuulii cOCmas, nioOMHOCHb CIONCEHUS,
KANUWIAPHASA 811420eMKOCMb, NOJIHASA 6]1a20eMKOCHb, 6000NPOHUYAEMOCD
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