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Aim. To study the changes in the content and stock of organic substances as well as the reaction of the soil en-
vironment depending on the impact of different types of fertilization of green-manured fallows. Methods. Field
studies were conducted on podzolized heavy loamy chernozem, on loess, in conditions of Right-Bank Forest-
Steppe of Ukraine. Experimental design included: sweet clover with the seeding rate of 20 kg/ha, white mustard —
20, oilseed radish — 20, spring vetch — 150, and buckwheat — 150 kg/ha with the following fertilization variants:
no fertilizers — control; N, ; P, K, ; N, K, =N, P N, P K :N P, K,.The content of total carbon and nitrogen
were defined using Anstett’s method, modified by Ponomariova and Nikolaeva; the content of total humus in the
soil prior to sowing winter wheat (the impact of green manure for a year) — according to DSTU 4289:2004, pH
of the water extract —according to DSTU ISO 10390:2007. Results. Nitrogen-carbon ratio was in the range from
11.1 to 11.8 in the biomass of leguminous crops and from 18.8 to 20.7 — in root remains, and its highest value was
observed in root remains of Brassicaceae crops — from 28.8 to 34.5 depending on doses and types of mineral
fertilizers. Compared to bare fallow, green manure fertilization promotes humus preservation in the soil. The de-
crease in the level of humus intension of the soil by 0.01-0.04 % was registered both in the surface and subsurface
layers in conditions of bare fallow compared to green-manured fallow. 1.67 t/ha of humus is mineralized in the
soil of bare fallow. The transformation of green manure biomass allows accumulating 1.15-2.05 t/ha of humus
depending on doses and types of mineral fertilizers. When the Cruciferae family (white mustard and oilseed rad-
ish) are used as green manure, the isohumus index is 1.52—1.55, 1.67—1.69 — for the Leguminosae (annual sweet
clover and spring vetch), and 1.52—1.60 — for buckwheat, depending on fertilization. The humification coefficient
for vegetative biomass of oilseed radish is 0.023, for spring vetch — 0.027, for buckwheat — 0.033, for white
mustard — 0.035, and for annual sweet clover — 0.036. The administration of different doses and types of mineral
fertilizers conditions the decrease in the coefficient of green manure fertilization. Conclusions. The application
of green manure both with and without fertilizers compared to bare fallow promotes the preservation of humus
content in the soil. The transfer of calcium from lower layers to the arable soil layer, performed by the plant root
system in green-manured fallow, decreases active acidity of the soil.
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INTRODUCTION

Chernozem fertility had been considered inex-
haustible for a long time, until the necessity to re-
store it and to enhance its yielding capacity via the
administration of both mineral and organic fertiliz-
ers was proven [1].
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Periodic introduction of organic substances allow op-
timizing the humus condition of the soil that is in close
correlation with its physical and chemical properties
[2]. The main source of the input of organic substances
into the soil is manure. However, even a great number
of livestock at a farm may not be sufficient for system-
atic introduction of the optimal norm for the whole area
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of agricultural land. Thus, the enhancement of soil and
the production of ecologically safe products of plant
cultivation require the transition to biologized crop
rotation, rich in leguminous crops, perennial grasses
and plants, the green mass of which is used as green
manure.

Annual input of free biomass in the norm of 40 t/ha,
calculated per dry substance, in the 0-30 cm soil layer
ensures almost as high level of humus content as that
for wild land [3].

Table 1. The C:N ratio in the green manure biomass depen-
ding on fertilization (2013-2015)

Experiment variant
A Biomass Roqt
Fertilizers greenl remains
manure crop

No fertilizers | Sweet clover 11.5 20.3
(control) White mustard 19.8 334
Oilseed radish 19.7 33.6

Spring vetch 11.7 20.7

Buckwheat 16.8 32.1

Nuo Sweet clover 11.3 19.8
White mustard 19.3 31.9

Oilseed radish 19.1 31.7

Spring vetch 11.5 19.9

Buckwheat 16.2 30.1

P,oKy Sweet clover 11.5 20.4
White mustard 19.9 33.8

Oilseed radish 19.9 34.5

Spring vetch 11.8 20.7

Buckwheat 17.0 32.8

NaoKao Sweet clover 11.3 19.4
White mustard 19.0 30.5

Oilseed radish 18.9 31.0

Spring vetch 11.5 19.5

Buckwheat 16.1 29.7

NaoPao Sweet clover 11.3 19.5
White mustard 19.2 30.8

Oilseed radish 19.0 30.8

Spring vetch 11.5 19.6

Buckwheat 16.2 29.1

NP Ko Sweet clover 11.3 19.3
White mustard 18.9 29.9

Oilseed radish 18.8 30.1

Spring vetch 11.5 19.5

Buckwheat 16.0 28.7

NigoP1oKao Sweet clover 11.1 18.6
White mustard 18.5 28.6

Oilseed radish 18.3 28.8

Spring vetch 11.2 18.8

Buckwheat 15.7 27.6
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There is an important issue of carbon and nitrogen
ratio regarding the crops for green manure. The new
formation of humic substances occurs in a more intense
way, if the C:N ratio in the green manure biomass is
15:25. If the C:N ratio is under 15, the processes of
biomass mineralization are accelerated, and if it is over
25 — the destruction of organic substances is slower. In
both cases the formation of new humic substances is
declined [4].

The aim of the research was to study the fluctuations
in the content and stock of organic substances as well
as the reaction of the soil environment depending on
the impact of different types of fertilization of green
manure Crops.

MATERIALS AND METHODS

Field studies were conducted in conditions of an
experimental field of Uman National University of
Horticulture on podzolized heavy loamy chernozem,
on loess. The agrochemical indices of the soil in ex-
perimental plots were as follows: humus content — in-
creased, the content of nitrogen of alkali-hydrolyzed
compounds, defined by Cornfield’s method [5], — low,
that of mobile compounds of phosphorus and potas-
sium, defined by the modified method of Chirikov
(DSTU 4115: 2002) — increased, the reaction of soil
solution — weakly acidic. The three-replicate trials were
set up according to the randomised complete-block
design. The elementary plot size amounted 25 sq. m.,
while sown area was 36 sq. m.

Sweet clover, Donetskyi odnorichnyi cultivar, with
the seeding rate of 20 kg/ha, white mustard Oslava —
20, oilseed radish Zhuravka — 20, spring vetch Yelyza-
veta — 150, and buckwheat Antariya — 150 kg/ha were
used as green manure with the following fertilization
variants: no fertilizers — control; N, ; P, K, . N, K,
N, P, NP, K, NP, K, . The selection of crops
was justified by their belonging to different biological
groups and thus their different impact on soil fertility
and yielding capacity of the subsequent crops. They
also allow enhancing the biodiversity in the structure
of a crop rotation and breaking the grain chain, typical
for current field crop rotations in Ukraine.

The crops under study were sown on green-manured
fallow. The crops were sown in late March (annual
sweet clover, spring vetch, white mustard, oilseed
radish)-mid May (buckwheat) in common drills. The
previous crop was winter wheat.

The green manure crops were ploughed and incorpo-
rated into the soil at the depth of 25-27 c¢cm in the phase
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of blossoming of sweet clover, the phase of blossom-
ing — seed formation of buckwheat, the phase of blos-
soming — beginning of bean formation of spring vetch.
The content of total carbon and nitrogen in them was
defined by Anstett’s method, modified by Ponomariova
and Nikolayeva [5]; the content of total humus in the
soil prior to sowing winter wheat (the activity year of
green manure crops) — according to DSTU 4289:2004,
pH of the water extract — according to DSTU ISO
10390:2007.

Mineral fertilizers were used in the following forms:
ammonium nitrate (DSTU 7370:2013), granular su-
perphosphate (GOST 5956-78), potassium chloride
(GOST 4568-95).

The statistical processing of the data was conducted by
dispersion analysis method according to Dospekhov [6].

RESULTS AND DISCUSSION

The increase in humus content in the soil due to green
manure fertilization is commonly acknowledged [4, 7,
8], but some studies [9, 10] indicate significantly low
ratio of C:N in green manure mass, which conditions
their fast decomposition to final products without any
humification.

The presented studies revealed that depending on
crops, organs of green manure crops, and administra-
tion of different types and doses of mineral fertiliz-

ers, the carbon-nitrogen ratio changed from 11 to 35
(Table 1).

The administration of nitrogen fertilizers in the dose
of 40 kg/ha of the active ingredient (a. i.) diminished
the C:N ratio in the biomass and root remains by 2—4
and 2—6 % respectively, depending on the crop, and the
very dose of nitrogen on the background of P, K, — by
2-6 and 5-13 % respectively. Meanwhile the addition-
al introduction of N, on the background of N, P, K
diminished this index by 2—4 %. Phosphorous and po-
tassic mineral fertilizers in the dose of 40 kg/ha of a.i.
each did not have any considerable impact on nitrogen-

carbon ratio in the green manure biomass.

Thus, the lowest nitrogen-carbon ratio was registered
in the biomass of the leguminous crops — 11.1-11.8,
in the root remains — 18.8-20.7, whereas it was the
highest in the root remains of the Brassicaceae crops —
28.8-34.5, depending on doses and types of mineral
fertilizers. It testifies in favor of the data, obtained by
other researchers [11] about possible considerable fluc-
tuations in the C:N ratio, depending on the plant spe-
cies (from 13 to 33), at the C:N ratio in the manure of
19-29 [12, 13].

The introduction of different doses and types of min-
eral fertilizers prior to green manure crops did not have
any considerable impact on the humus content in the
soil (Table 2).

Table 2. The impact of different types of green manure crops and their fertilization on the humus content in the 0—40 cm soil

layer prior to sowing winter wheat (2013-2015), %

Variant of Green manure crop (factor B)
fertilization Soil layer, cm
(factor A) Sweet clover | White mustard | Oilseed radish | Spring vetch Buckwheat
No fertilizers 0-20 3.11 3.11 3.11 3.11 3.11
(control) 20-40 3.06 3.06 3.06 3.06 3.06
Nao 0-20 3.12 3.11 3.11 3.11 3.11
20-40 3.06 3.06 3.06 3.06 3.06
P,Kao 0-20 3.12 3.11 3.11 3.12 3.11
20-40 3.06 3.06 3.06 3.06 3.06
NaoKuo 0-20 3.12 3.12 3.11 3.11 3.11
20-40 3.06 3.06 3.06 3.06 3.06
NaoPao 0-20 3.12 3.12 3.12 3.12 3.12
20-40 3.06 3.06 3.06 3.06 3.06
NioP1oKao 0-20 3.10 3.12 3.12 3.12 3.12
20-40 3.06 3.06 3.06 3.06 3.06
NisoP1oKao 0-20 3.13 3.12 3.12 3.12 3.12
20-40 3.06 3.06 3.06 3.06 3.06

Note. Humus content in the soil under bare fallow in the 0-20 cm soil layer — 3.08 %, 2040 cm — 3.05 %. LSD,: 2013 —
A -0.07:B-0.06; AB—0.17; 2014 —A - 0.08: B—0.07; AB—-0.19; 2015 — A - 0.07: B—0.06; AB —0.15.
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The decrease in the level of humus intension of the
soil by 0.01-0.04 % was observed both in the surface
and subsurface layers in conditions of bare fallow
compared to green-manured fallow. This result may be
explained by the fact that during the first year the or-
ganic matter of green manure crops is mineralized by
60-80 %, whereas 10-30 % of it is transformed into
humus and 3-8 % enters the biomass of microorgan-
isms, meanwhile about the same amount is preserved
in non-humified state [14].

The mineralization of 1.67 t/ha of humus was observed
on the bare fallow plot on average for three years (Fig-
ure). The transformation of investigated green manure
biomass allowed accumulating 1.15-2.05 t/ha of humus
depending on doses and types of mineral fertilizers.

The administration of nitrogen fertilizers in the dose
0f 40 kg/ha of a. i. prior to different green manure crops

6—-N,P, K

w0 1~ NP Ky

increased the level of humus intensity of the soil by
0.04-0.19 t/ha compared to the variant without fertil-
izers, whereas phosphorus fertilizers in the dose of
40 kg/ha of a. i. in the composition of complete mineral
fertilizer — by 0.20-0.29 t/ha, and potassic fertilizers —
by 0.11 t/ha. The administration of N, at the back-
ground of P, K, and N, P, K improved humus bal-
ance in the soil by 0.08-0.31 and 0.01-0.07 t/ha com-
pared to the control, respectively. At the same time the
additional administration of N, at the background of
N,,P,K,, prior to white mustard and buckwheat proved
to be unreasonable due to the decrease in humus inten-

sity by 0.04 and 0.08 t/ha, respectively.

The increase in the humus intensity of the soil after
green-manured fallows may be explained both by bio-
mass humification processes and low nitrogen to car-
bon ratio therein, which conditions the increase in the
activity of soil microorganisms and the decomposition

Table 3. The isohumus index of different green manure crops depending on fertilization (2013-2015)

A green manure crop
Fertilization variant
Sweet clover White mustard | Oilseed radish Spring vetch Buckwheat
No fertilizers (control) 1.68 1.52 1.52 1.68 1.60
Nyo 1.67 1.54 1.53 1.68 1.61
P,oKyo 1.68 1.52 1.52 1.69 1.60
N4oKao 1.69 1.52 1.55 1.68 1.61
NaoPao 1.68 1.53 1.52 1.69 1.61
NaoP0Kyo 1.68 1.52 1.52 1.67 1.68
NioP40Kyo 1.68 1.52 1.52 1.69 1.52
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of mortmass of after-harvest remains of the previous
crop (winter wheat). This is confirmed in the work [15],
which states, “The best conditions for the development
of humification process are in spring and in the begin-
ning of summer. At this time the soil has sufficient
reserves of moisture from autumn-winter precipita-
tion and melting of snow, and favorable temperature
regime. Microbiological processes are considerably
weaker in the period of summer drought which pro-
tects humic substances from fast mineralization. The
decomposition of plant remains, rich in ashy elements
and nitrogen, leads to the formation of compounds (es-
pecially rich in calcium), which saturate humic sub-
stances. It promotes their fixation in the soil in the form
of humates and their preservation in upper horizons of

chernozem with neutral reaction. The elements of plant
nutrition are fixed in the soil along with humus in the
form of complex organo-mineral substances, formed
due to the interaction of humic acids with ashy ele-
ments of plant remains and the mineral part of the soil”.

Balance calculations of humus reserves in the soil
also involve the use of isohumus coefficients — the
amount of humus, formed in the soil from different or-
ganic materials (% per dry substance). This coefficient
is 10 % for straw, 18 % for roots and plant root collars,
20-40 % — for humus, and 0 % — for young plants and
green manure [16]. Zero index for green manure crops
may mean the absence of lignin in them, which is di-
rectly related to the humification process. It is known

Table 4. The coefficient of green manure biomass humification depending on species specificities of plants and the nutrient

status (2013-2015)

A green manure crop
Fertilization variant
Sweet clover White mustard | Oilseed radish Spring vetch Buckwheat

No fertilizers (control) 1.68 1.52 1.52 1.68 1.60
Nyo 1.67 1.54 1.53 1.68 1.61
P4oKyo 1.68 1.52 1.52 1.69 1.60
NaoKao 1.69 1.52 1.55 1.68 1.61
NaoPao 1.68 1.53 1.52 1.69 1.61
NiaoP1oKao 1.68 1.52 1.52 1.67 1.68
NisoP10Kao 1.68 1.52 1.52 1.69 1.52
LSD,,

2013 0.002 0.002 0.001 0.001 0.002

2014 0.002 0.002 0.001 0.001 0.002

2015 0.001 0.001 0.001 0.001 0.001

Table 5 The impact of green manure fertilization on soil acidity in the 0-20 cm layer prior to sowing winter wheat (pH_ ),

wat-

2013-2015
A green manure cro
Fertilization variant faBlell(r)zv : b
Sweet clover | White mustard | Oilseed radish | Spring vetch Buckwheat
No fertilizers (control) 6.9 6.6 6.5 6.7 6.8
Nao 6.7 6.3 6.2 6.6 6.7
P,Kao 6.8 6.6 6.4 6.8 6.8
NaoKuo 6.5 6.8 6.5 6.2 6.5 6.7
NaoPao 6.9 6.4 6.3 6.7 6.8
NioP 1Ko 7.0 6.3 6.2 6.7 6.9
NisoP10Kao 6.9 6.4 6.3 6.6 6.9
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that lignin is rather stable to decomposition, close to
humic substances in its composition, and is the main
source of soil humus [17]. However, it was established
[18] that humus and humus-like substances may be
formed from different organic remains even with low
content of lignin in their composition. The content of
lignin in dry mass of green manure crops is 4—-11 %,
and — 22 % in humus [14]. Therefore, green manure
fertilization intensifies humification processes only
during the first year. Further on the mineralization pro-
cesses prevail over newly-formed humus and its losses
are 0.003 % per year on average [19]. Thus, if humus
balance is calculated by the method of isohumus coef-
ficients not for the year of introducing green manure
crops, but rather for a longer period of time, the result
may be mistakenly interpreted as the absence of posi-
tive impact of this process on humus state of soils.

The results of studies demonstrate that the isohumus
index was not significantly influenced by doses and
types of fertilizers, it changed depending on the species
of plants, used for green manure (Table 3).

When the Cruciferae family (white mustard and oil-
seed radish) are used as green manure, the isohumus in-
dex is 1.52-1.55, 1.67-1.69 — for the Leguminosae (an-
nual sweet clover and spring vetch), and 1.52—1.60 — for
buckwheat, depending on fertilization.

The results of studies demonstrate that the humifica-
tion coefficient for raw green manure biomass depends
on the species of plants, used for green manure, and
their fertilization (Table 4).

The humification coefficient for the biomass of oil-
seed radish was 0.023, for spring vetch — 0.027, for
buckwheat — 0.033, for white mustard — 0.035, and for
annual sweet clover — 0.036 on the plots without any
fertilizers. The administration of different doses and
types of mineral fertilizers conditioned the decrease in
the coefficient of green manure humification. The low-
est humification index was observed in the experiment
variant with the introduction of the maximal dose of
fertilizers (N P, K, ) —0.020-0.034 depending on the
green manure crop. The administration of only phos-
phorus and potassium fertilizers (P, K, had no sig-
nificant impact on this index. According to the data of
other researchers, the humification coefficient of the
biomass is mostly dependent on the C:N ratio in the
biomass and the ontogenesis stage of green manure fer-
tilizers [20].

It was determined that the value of active acidity of
the soil (pH of the water suspension) in the 0-20 cm
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layer at the time of the fallow in the variant without
any fertilizers was 6.5-6.9, and 6.5 — for bare fallow
(Table 5).

On average during three years of studies, the index
of pH_ after fertilized green manure crops for the pe-
riod of sowing winter wheat was at the level of 6.2—7.0
depending on the experiment variant. Therefore, the
introduction of green manure crops to the soil triggers
the neutralization of the negative impact of physiologi-
cally acid mineral fertilizers. A considerable difference
in the impact was established between the introduction
of mineral fertilizers for the green-manured fallow with
annual sweet clover, buckwheat, and oilseed radish.

The decrease in active acidity of the soil after green-
manured fallows is explained by the transfer of calcium
from lower layers to the surface layer of soil by the root
system. The correlation analysis revealed an insignifi-
cant connection between the active acidity of the soil
and the input of calcium into root-containing layer to-
gether with the green manure biomass for annual sweet
clover, white mustard and oilseed radish (R? = 0.27,
0.25; 0.20, respectively), moderate connection — for
buckwheat (R? = 0.40), and its absence was registered
for spring vetch (R* = 0.02).

CONCLUSIONS

The application of green manure both with and with-
out fertilizers compared to bare fallow promotes the
preservation of humus content in the soil. The transfer
of calcium from lower layers to the arable soil layer,
performed by the plant root system in green-manured
fallow, decreases the active acidity of the soil.

3MiHM B opraHiuHiii YacTHHi IPYyHTY
Ta KHCJIOTHO-OCHOBHOI PiBHOBATH 32J1€2KHO
Bi/l y100peHHs cujepaTiB Ha YOPHO3eMi OIi30/1eHOMY

I M. Tocnionapenxko, O. JI. JIucsHcbkuid
e-mail: lysianskyi.sasha@gmail.com

YMaHCHKHI HalliOHATBHAUN YHIBEPCUTET CaliBHHUIITBA
Byn. Inctutyrtebka, 1, YMans,
UYepxaceka 0011., Ykpaina, 20305

Mera. BuBunTy 3MiHH BMICTy 1 3amaciB OpraHidYHHX pe-
YOBHH, a TAKOXK PEAKIIII0 IPYHTOBOTO CEPEIOBHIIA 3aJIEIKHO
BiJl BIUIMBY PI3HOYZOOpEHHUX CHEpaIbHUX mapis. MeToam.
3acTOCOBAHO TOJILOBI METOJM JIOCHI/DKEHHSI HA YOPHO3eMi
OITII30JICHOMY Ba)KKOCYIJIMHKOBOMY Ha Jieci 3a ymoB IIpaBo-
oepexnoro Jlicocreny Ykpainu. B cuaepanbHuX mapax BH-
KOpUCTaHO OypKyH Oinnii 3 HOpMOrO BHCIBY HaciHHs 20 Kr/ra,
ripunmio 6iny — 20, peapky omniiiny — 20, BUKY sipy — 150
Ta rpeuky — 150 Kkr/ra 3a Takux BapiaHTIB yqoOpeHHs: 0c3
nobpuB — kouTposb; N, ; P, K : N, K : N, P : N, P, K

40’ 407740 4077407 40 40’ 40" 40 40’
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N, P, K,,- BMicT 3aranpHOTO ByIIEmIo i a30Ty BH3HAYEHO
MetonoM AHcteta B Momudikamii [TorHomaproBoi i Hixo-
JIA€BOI; BMICT 3arajbHOTO TYMYCY B IPYHTI mepen ciBOOIO
MIICHUII 03UMOI (i cHUIepaTiB MPOTATOM POKY) — 3Tif-
vo 3 JICTY 4289:2004, pH BomHOI BHUTSDKKH — 3TiAHO 3
JACTY ISO 10390:2007. Pe3yasTaTu. A30THO-BYTJICIICBE
CHIBBiAHOIIEHHS B (iTomMaci 0000BHX KyJIBTYp CTAHOBUIIO
Bix 11,1 mo 11,8 1 B kopeHneBux pemrkax Big 18,8 mo 20,7,
a HaWBHWINE WOTO 3HAYECHHS CIIOCTEPIrasiocsi B KOPEHEBUX
pemTKax KamyCTSHUX KyJiabTyp Binm 28,8 mo 34,5 3amexHo
BiJI 103 1 BUJIIB MiHEpaIbHUX J00puB. CHaepallis OpiBHIHO
3 YHCTHUM IapOM CHpUsi€ 30€pekKEHHI0 TYMYyCy B IPYHTI.
3a yMOB 4HCTOrO mapy 3a()ikCOBaHO 3HW)KEHHsSI PIBHS Ty-
MYCOBAHOCTI IPYHTY SIK B OPHOMY, TaK 1 MiJIOpHOMY HOTO
miapax Ha 0,01-0,04 % mopiBHSAHO 3 CHACPAIBHUMH Mapa-
MU. B rpyHTI 32 ymcToro mapy minepaiizyerbcs 1,67 1/ra
rymycy. Tpancdopmariisi 6iomacu cuaepariB J03BOJsIE Ha-
xormuyBatu 1,15-2,05 T/ra rymycy 3anexHO Bing 703 i
BUJIIB MiHEpaIIbHUX JOOPHB. 32 3aCTOCYBaHHSI SIK CHACPATIB
KyJIBTYp POAMHM KarycTssHHX (Tipunui Outoi 1 peabKu
OJIiiiHOT) 130ryMycOBHH MMOKa3HUK CTaHOBUTH 1,52—1,55, po-
JMHU 0000BHX (OypKyHY O1JIOr0 OHOPIYHOTO 1 BUKH SIPOi) —
1,67-1,69, rpeukn — 1,52—1,60 3anexHO BiJ yIOOpPEHHS.
KoeoimienT rymigikanii pociuHHOi 6GioMacu peibKu Omiid-
Hoi popiaroe 0,023, Buku sipoi — 0,027, rpeuxu — 0,033,
ripunii 6in0i — 0,035 ta OypkyHy OLIOrO OJHOPIYHOTO —
0,036. BHecenHs pi3HHX 703 1 BUJIB MiHEpaJbHUX HOOpHB
3yMOBJIIO€ 3MEHIIIEHHS KoedinieHTa rymidikanii cuaeparis.
BucHoBkH. 3acToCyBaHHSI CHJICpAIFHUX NapiB SK Ha T
ynoOpeHHs, Tak i 0e3 10OpWB MOPIBHSHO 3 YHCTHM IIa-
poM cripusie 30€peKEHHIO BMICTy T'yMYCY B IPyHTI. 3a CH-
JIepallbHUAX MapiB BiZOyBAETHCS MEPEMIIICHHS KaJlbIIil0 KO-
PEHEBOIO CHCTEMOIO POCIHMH 3 HIXKHIX IIapiB J0 OPHOTO
mapy IpyHTY, B pe3yJbTarTi YOro 3HMKYEThCSl aKTHBHA KHC-
JIOTHICTH IPYHTY.

KuarouoBi cioBa: cuzmeparu, MiHepadbHI 100pHBa, TyMycC,
i3orymycoBuii moka3Huk, C:N, KHCIIOTHICTb.

HN3meHeHus B OpraHu4ecKoil YaCTH MOYBbI
U 111eJI0YHO-OCHOBHOI0 PABHOBECHS
B 3aBHCHMOCTH OT y100peHusl CUAepaToB
HA YepHO3eMe OI0/130JIeHHOM
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I'. H. Tocnopapenxko, A. JI. JIsicsiHCckmit
YMaHCKHIi HAIIMOHAJIBHBIN YHUBEPCUTET CaIOBOJICTBA
Vn. Uuctutytckas, 1, Ymanb,
Yepxacckas 001., Ykpanna, 20305

Heab. M3yunTe M3MEHEHHs COAEPKAHMS M 3alacoB Op-
TaHUYECKUX BEIIECTB, a TAK)XK€ PEAKIMIO MOYBEHHOH cpe-
JIbI B 3aBUCHMOCTH OT BIHMSHHUS Pa3HOYJOOPEHHBIX CHje-
panbHbIX mapoB. Metoabl. [IpuMeHeHb! NOJIEBBIE METO/bI
HCCIIEIOBAHNSI HAa YEPHO3EME OIOJ30JICHHOM TSHKEIOCYT-
JUHKOBOM Ha Jecce B ycyoBmsx lIpaBoGepexxnoir Jleco-
cTeny YKpauHbl. B cupepanbHbIX Mapax MCIOIb30BaJIU JIOH-
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HUK Oenblii ¢ HOpMOH BbiceBa ceMstH 20 Kr/ra, TOpYHILY
6emyro — 20, penpky MacaumuHyo — 20, BUKY spoByro — 150
u rpednxy — 150 kr/ra mpu TakuxX BapHaHTaX yIOOpeHHS:
6e3 ymobpennit — xoutpons; N,; P, K, .o N, K = N P,
NP, K, Ng P, K, Conepixanme obmmero yrmepona u azo-
Ta BBIBISUIM MeTosloM AHcTeTa B Moaudukamuu IToHOMa-
peBoit 1 HukomaeBoif; cogep:kanne o0mero rymyca B o4Be
nepes MOCEBOM IMIICHUIIBI 03UMOMN (IeMCTBHE CHIEPATOB B
teuenne roma) — cormnacHo JICTY 4289:2004, pH Bomnoi
cycnen3un —cornacHo JJICTY ISO 10390:2007. Pe3yabsTaThl.
A30OTHO-YIIIEPOIHOE COOTHONICHHE B (huTomMacce 000OBBIX
KyneTyp coctamiser oT 11,1 1o 11,8 B KOpHEBBIX ocTaTKax
ot 18,8 nmo 20,7, a HauBbICIIEE €r0 3HAYECHUE B KOPHEBBIX
0CTaTKaxX KaIyCTHBIX KyIbTyp oT 28,8 10 34,5 B 3aBHCHMOCTH
OT /103 ¥ BUJIOB MUHEpallbHbIX ynoOpenuil. Cuaepauust 1o
CPaBHEHHUIO C YHCTBIM IAPOM CIOCOOCTBYET COXPaHEHHIO
rymyca B IOuBe. B yciloBHSX 4MCTOro mapa HaOIroaaeTcs
CHW)KCHHUEC CTCICHU TYMYCUPOBAHHOCTH IIOYBBI KaK B
[MaXOTHOM, TaK U HoAmaxoTHoM ero ciosx Ha 0,01-0,04 %
IO CPaBHCHUIO C CUACPATIbHBIMHA ITapaMu. B nouse uncroro
napa mMuHepanusyercs 1,67 1/ra rymyca. Tpancdopmarus
OroMacchl CHICPATOB MO3BOJISIECT HaKaruuBarh 1,15-2,05 1/
ra rymMyca B 3aBUCHUMOCTH OT 703 M BHJOB MHUHEPaJIbHBIX
yaoopenuii. [lpy mnpuMeHeHWM B KauecTBE CHAEPATOB
KyJIBTYp CeMeHCTBa KalyCTHBIX (TOPYHIBI OO M pelbKH
MacJIM4YHOM) WM30TYMYCHBIH IOKa3aTeib cocTaBisier 1,52—
1,55, cemelicTBa O00OBBIX (IOHHUKA OCIIOTO OJHOJIETHETO
U BUKH sipoBoii) — 1,67—1,69, rpeunxu — 1,52—1,60 B 3a-
BUCHMOCTH OT ynoOpenusi. Koapounment rymmbpuxanun
pacTuTeNbHON OMoMacchl penbku MaciandHoi pasen 0,023,
BukH sipoBor — 0,027, rpeunxu — 0,033, ropuuiisl Oenoit —
0,035 u monnmka 6enoro oxuonetHero — 0,036. BHecenune
Pa3IMYHbIX /103 ¥ BUI0B MUHEPAIBHBIX YI0OPEHU I MPUBOAUT
K YMEHBILICHHIO KO PHUIMEHTa TyMUPHUKAIMH CHIEPATOB.
BoiBoasbl. [IpuMenenne cuiepanbHbIX MApoB Kak Ha (OHE
yaoOpenust, Tak ¥ 0e3 ynoOpeHHui o CpaBHEHHUIO C YHCTHIM
apoM CII0OCOOCTBYET COXPAHEHHIO COZIEPXKAaHUsSI Tymyca B
nouse. B cuaepanbHBIX Mapax NPOUCXOIMT TEpEeMEIICHUE
KaJIbIMsI KOPHEBOW CHCTEMOW PACTEHHH C HMXXHUX CJIOEB
MOYBBl B IIAXOTHBIM CJIOH, B PE3yJIbTaTe 4Yero CHHKACTCS
AKTHBHAsI KHCIIOTHOCTD TOYBBI.

KuaroueBsble ciioBa: cumeparsl, MHHEpPaJIbHBIC YIOOPEHHS, Ty-
MyC, H30TYMYCHBII ToKa3aTenb, C:N, KHCIIOTHOCTb.
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