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Aim. The comparison of the effect of hydrothermal conditions and various agricultural practices on the emission of
CO, from chernozems in the Left-Bank Forest-Steppe of Ukraine. Methods. The dynamics of the intensity of carbon
dioxide emissions from chernozem calcic (typical chernozem — in Ukrainian classification) was studied during the
growing season of 2011-2012. The observations were based on two field experiments with various methods of soil till-
age (67 years from the beginning of the experiment) and fertilization systems (21-22 years from the beginning of the
experiment). Particularly, plowing at 20-22 cm, disking at 10-12 cm, cultivation at 6—8 cm and direct seeding using
Great Plains drill were studied among the soil tillage methods. Mineral system (N,,P, K,.), organic system (manure
8 t/ha) and combined organic-mineral system (manure 8 t/ha + N, P, K /) were studied among fertilization systems.
The intensity of CO, flux was determined using the non-stationary respiratory chambers by the alkaline absorption
method, with averaging of the results during the day and the frequency of once a month. Results. During the warm
period, the emission of carbon dioxide from the soil changes dynamically depending on temperature and humidity.
The maximum of emission coincides with the periods of warm summer showers in June-July, the minimum values are
characteristic for the late autumn period. The total emission losses of carbon in chernozems over the vegetation period
ranged from 480 to 910 kg/ha and varied depending on the methods of tillage + (4.0-6.0) % and fertilization systems
+ (3.8-7.1) %. The changes in the intensity of CO, emission from the soil under different methods of soil tillage are
associated with hydrothermal regime and the depth of crop residues location. The biggest difference is observed im-
mediately after tillage, but in the spring period the differences are only 12-25 %, and after drying of the top layer of
soil become even less. Direct seeding technology provides the greatest emission of CO, from chernozem, which is fa-
cilitated by better water regime and more complete mineralization of plant residues on the soil surface. Annual losses
of carbon are the least under disking of soil at 10-12 cm. The changes in the intensity of CO, emission from the soil
under different fertilization systems are associated with the involvement of the additional organic matter from plant
residues and manure to the microbiological decomposition. The greatest emission was observed under the organic-
mineral fertilization system, which increased the loss of carbon by 7-8 % in comparison with the mineral system in
the unfavorable hydrothermal year and by 11-15 % in the more favorable year. These differences are observed mainly
during the first half of the growing season when there is a clear tendency to increase the intensity of soil respiration.
Conclusions. The hydrothermal conditions of the warm period of the year are decisive in the formation of the CO,
emission flow from chernozems. Due to the improvement of agricultural practices, emissions might be reduced but
not more that by 15 % of natural factor contribution.
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INTRODUCTION

Paris Climate Agreement, signed by 194 countries
in December 2015, highlighted specifically the protec-
tion and enhancing the efficiency of absorbents and ac-
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cumulators of greenhouse gases (Article 5, c. 1) [1].
One of the main global reserves of carbon and efficient
absorbents of carbon dioxide from the atmosphere is
soil. Global reserves of soil organic carbon in the two-
meter-deep layer are estimated as 2,400 Gt and the an-
nual emission of buried carbon — as 8.9 Gt [2]. Soil
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breathing is the second largest flow of carbon dioxide
to the atmosphere, the first one being the World ocean,
thus, even insignificant changes in the intensity of this
flow may lead to abrupt changes in CO, concentra-
tion. According to the calculations of the international
group of UNO experts on the issues of climate change,
the total exhausts of carbon into atmosphere increased
from 500 Gt in 1970 to about 700 Gt in 2011 due to
economic land use [3]. Therefore, depending on the
direction and conditions of use, soils may be both the
source and reserve of CO,, thus, the objective inven-
tory of greenhouse gases within the framework of agro-
ecological monitoring of greenhouse gases, exhausted
by agricultural lands, will ensure more accurate control
over the circulation of carbon in agroecosystems and
the decrease in the level of CO, emission from them.

Some of the main measures, facilitating carbon se-
questration in soil, include forestation (about 0.6 t C/
ha per year), transforming into pastures (=0.5 t C/ha
per year), introduction of organic materials (<0.6 t C/ha
per year), covering of plant residues (=0.35 t C/ha per
year), minimization or refusal from tillage (=0.3 t C/ha
per year), crop rotations (=0.2 t C/ha per year) [4]. At
the same time, due to high spatial inhomogeneity of the
content and reserves of organic carbon in the soil pro-
file as well as a wide range of indefiniteness of analytic
methods of determining the weight fraction of C in soil,
the objective estimation of changes in the carbon pool
under the agricultural production is possible only for
rather a large period of time [5—6]. This is the primary
reason why there are different opinions of researchers
regarding zero tillage [7].

On the other hand, the monitoring of the intensity of
CO, flux allows estimating the effect of different as-
pects of anthropogenic activity on the impairment of
the balance between the terrestrial reservoirs of carbon
and atmosphere for a short period of time. Both station-
ary respiration chambers and equipment, and movable
devices of different constructions, principles of action
and producers are successfully used for this purpose.
In this respect, it is especially relevant to have the al-
gorithm of building a series of observations in time,
which could neutralize or consider the daily dynam-
ics of CO, emission from soil, closely related to the
dynamics of microbiological activity [8]. In addition,
to obtain the representative data, it is also important
to consider the processes of gas exchange, spatial in-
homogeneity of soils, efc. [9-10]. The processes of
carbon dioxide formation in soil and those of gas ex-
change with atmospheric air depend on the type of soil,
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its physical and chemical properties and hydrothermal
conditions [11]. The latter are decisive in forming the
daily and seasonal dynamics of CO, emission by soil
as well as such specific manifestations as, for instance,
the Birch effect — a rapid increase in the flux of carbon
dioxide after the wetting of dry soil [12], or vice ver-
sa — the increase in carbon sequestration in soil due to
the processes of particle aggregation at the expense of
the frequency in wetting-drying cycles [13].

Therefore, the quantitative estimation of the volumes
of carbon dioxide emission from soil at the introduc-
tion of different agrarian measures or at different direc-
tions (scenarios) of land use may be an efficient instru-
ment of controlling and managing carbon sequestration
in soil. At the same time, the method of these obser-
vations needs improving and possibly standardization
due to strongly expressed dynamics of CO, emission
from soil. The aim of this work is to compare the rel-
evance of the effect of the natural agent — hydrother-
mal conditions, and different agrarian measures on CO,
production from the soil with the consideration of the
temporal dynamics of their changes.

MATERIALS AND METHODS

The studies were conducted in two permanent field
experiments on typical chernozem, located within
Kharkiv upland territory of the Left-Bank Forest-
Steppe of Ukraine. The observation of CO, emission
for different methods of soil tillage was done at the in-
person division of the Agriculture chair of the Kharkiv
National Agrarian University named after V.V. Do-
kuchaev at typical heavy-loamy chernozem with the
following parameters of the arable layer (0-30 cm):
humus according to Turin — 4.9-5.1 %, total nitrogen —
0.25 %, forms of mobile phosphorus and potassium ac-
cording to Chirikov — 100 mg/kg and 150 mg/kg of soil
respectively. Four different methods of the main soil
tillage were selected for study in the four-field grain-
growing and weeding crop rotation, namely:

* plowing with a plough PLN-4-35 at 20-22 cm;
* disking with a disk DMT-4 at 10—12 cm;

* pre-sowing cultivation using the cultivator KPE-3.8
at 6-8 cm;

* direct seeding using Great Plains drill (Great Bri-

tain) (without the main soil tillage).

The experiment was started in 2005. The area of ex-
perimental plots was 400 sq.m., their location in the
experiment was consecutive, with three repeats.
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The observation of CO, emission at different fertiliza-
tion systems was done using a permanent experiment in
agroecological monitoring at the territory of the State
enterprise “The Experimental Station of Hrakivske”
(Chuhuiv district of Kharkiv region). The soil was typi-
cal medium-humus heavy-loamy chernozem of forest
layers. The arable layer of the soil contains: humus ac-
cording to Turin 5.6-5.8 %, easily hydrolyzed nitro-
gen — 120-140 mg/kg of soil, forms of mobile phos-
phorus and potassium according to Chirikov — 80—100
and 90-110 mg/kg of soil respectively.

The emission of CO, was studied in the following
experimental variants:

* control (no fertilizers);

« mineral system (N, P, K .);

* organic system (humus, 8 t/ha);

* organic-mineral system (humus, 8 t/ha +N, P, K ).

The location of plots in the experiment was block-
wise randomized, with three repeats. The experiment
has been conducted since 1990. The rotation of crops
was as follows: fallow, winter wheat, sugar beet, vetch,
oats, winter wheat, corn for silo, barley with alfalfa,
alfalfa, winter wheat, corn for silos, sunflower. Min-
eral fertilizers were scattered in the form of ammonia
nitrate, granulated superphosphate, potassium chloride
and potassium magnesia.

The average daily emission of CO, from the soil sur-
face was studied according to Karpachevsky method in
each experiment during the vegetation period (April-
October) of 2011-2012. The carbon dioxide fixation
was conducted in non-stationary non-ventilated respi-
ration chambers using a solution of 0.2 n NaOH at the
exposure for 20 min with further titering in field condi-
tions [14]. The measurements were conducted 5 times
during the day with further averaging of the results.
The measurements of the intensity of carbon dioxide
emission were conducted along with the determination
of soil temperature at the depth of 10 cm using Savinov
thermometer and soil humidity by the thermostatic and
gravimetric method according to the regulatory docu-
ment DSTU ISO 11465.

RESULTS AND DISCUSSION

Soil tillage is one of the most relevant kinds of human
activity in terms of the impact on the course of process-
es of organic matter mineralization and the formation
and emission of carbon dioxide. The decrease in humus
content in soil is observed for at least 100 years after
the start of chernozem tillage [15]. On the other hand,
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Fig. 1. The intensity of CO, emission from soil for different
methods of tillage, 2011-2012
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Fig. 2. The seasonal dynamics of the humidity of the cherno-
zem arable layer for different methods of tillage, 2011

the preservation of dense fallow with no mechanic till-
age of soil stabilizes humus condition, promoting hu-
mus formation and sequestration of carbon [16]. As per
V. V. Medvedev, on the one hand, combined tillage of
soil, which prevailed in recent 20—30 years in Ukraine,
promoted higher humification of organic fertilizers
due to their deep introduction, while on the other, it
increased the loss of organic matter due to excessively
frequent tillage and long time in aerated condition [17].
At the same time, a contrary tendency was observed in
a number of cases [16, 18]. The complexity of obtain-
ing a single answer to the question about the direction
and intensity of the impact of soil tillage on carbon cir-
culation and soil breathing as its integral constituent
is related to additional effects after the introduction of
zero tillage, namely: the difference between the initial

45



MIROSHNYCHENKO et al.

‘o, control
“o.. mineral
~a  organic
“s. organic-mineral

o
-

The intensity of CO, emission
from soil, kg/ha per hour

17/04/11
06/06/11
26/07/11
14/09/11
03/11/11
23/12/11
11/02/12
01/04/12
21/05/12
10/07/12
29/08/12
18/10/12

Fig. 3. The intensity of CO, emission from soil at different
methods of tillage, 2011-2012

period and long implementation of no-tillage techno-
logy, considerable differentiation of the upper 20-cm
soil layer by the content of organic carbon, biological
activity, non-homogeneous hydrothermal regime and
gas exchange depending on the degree of being cov-
ered with plant remains, efc. [19, 20].

At the beginning of investigations, in spring 2011 we
observed an insignificant difference in breathing inten-
sity between experimental variants (Fig. 1).

In summer, the concentration of CO, in the air is
the highest over the densest plot with direct seeding,
as the diffusion of gases occurs much slower than on
the plowed plot. Joint observations of temperature and
humidity of the soil demonstrated that the latter is the
decisive factor in the jump-like increase in soil breath-
ing after summer showers (Fig. 2).

The vegetation period of 2012 was drier and hot-
ter than the previous one. In April the average daily
air temperature exceeded the perennial indices almost
twice, and in the following months — by 25-40 %. There
was almost no precipitation in April (1.1 mm), in May
the amount of precipitation was 55 % from the norm,
in June — 70 %, in July — 35 %. In these conditions the
impact of direct seeding technology on the emission of
CO, from typical chernozem was manifested in even a
more expressed way, especially at the beginning and at
the end of the vegetation period (Fig. 1).

The increase in the carbon dioxide emission in case
of direct seeding is a consequence of the fact that plant
residues are located in the surface layer of soil which,
in combination with the improvement in moisture sup-
ply for this layer, results in their higher mineralization.
On the other hand, in case of systematic plowing, there
is an observed decrease in the content of mobile organ-
ic matter in the arable layer of soil compared to the sur-
face tillage and direct seeding. Therefore, the intensity
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of CO, emission from the soil surface is greatly deter-
mined by humidity and temperature of soil, which may
be regulated by the main tillage of soil to some degree.

As primarily the soil breathing depends on the
amount of organic matter, accessible for microbiologi-
cal destruction, and the conditions of its decomposi-
tion, the use of fertilizers, related to the involvement
of additional energetic material, has a direct impact on
CO, emission. This is evidently demonstrated in the ex-
periment of observing the dynamics of CO, emission at
different systems of fertilization, started in 1989. Prior
to the beginning of our observations, the total active
substance of introduced mineral fertilizers was N,
1g90L 8201760 65.1530 and 170 t/ha of humus which had a
positive effect on the ratio of organic matter and car-
bon circulation. The averaged results of measurements
demonstrate that, compared to the control with no fertil-
izers, the potential capability of soil for the production
of CO, at long-standing use of the mineral system of
fertilization tends to decrease, while at the organic and
organic-mineral system it somewhat increases (Fig. 3).
In our opinion, it occurs due to more intense mineral-
ization of humus compounds in soil in case of the min-
eral system of fertilization, due to which the amount
of organic matter, easily accessible for decomposition,
gradually decreases. On the contrary, the introduction
of additional energetic material in the form of organic
fertilizers promotes the increase in the carbon dioxide
flow from the soil.

During the warm season of 2011 the fluctuations in
the intensity of carbon dioxide emission from soil into
the atmosphere were about one mathematical order:
from 2.0-2.6 kg/ha per hour after intensive showers in
June and 0.3-0.4 kg/ha per hour in the driest period at
the end of July — at the beginning of August. Compared
to this range, the changes, caused by the improve-
ment in the nutrition regime of soil in the experimen-
tal variants with different systems of fertilization are
rather weak — in the range of 0.1-0.6 kg/ha per hour.
In 2012 the difference in the intensity of soil breathing
for different systems of fertilization was even higher
(in the range of 0.2-0.3 kg/ha per hour) which is 26
% from the range of seasonal fluctuations of this in-
dex, with higher indices for the organic-mineral sys-
tem compared to others. Therefore, the organic-mineral
system promotes higher emission and the mineral sys-
tem — lower emission. However, compared to seasonal
changes in CO, emission, these differences are much
less significant, manifested mostly during the first half
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of the vegetation period, when there is a clear tendency
towards the increase in the intensity of soil breathing
via enhanced microbiological activity.

According to the data of observations, we calculated
immediate losses of carbon due to soil breathing which
demonstrate that the direct seeding technology pro-
moted enhanced flow of carbon dioxide (Table 1). In
our opinion, the main reason lies in the fact that plant
residues remained on the surface of soil and the min-
eralization processes prevailed due to the thinness of
the mulch layer. Covering plant residues with soil in
case of surface tillage decreased the access of oxygen
to them and slowed mineralization down. This effect is
preserved for plowing as well, but the decrease in the
mineralization of plant residues occurs simultaneously
with the increase in the mineralization of the organic
matter of soil. Thus, plowing is inferior to surface ways
of soil tillage by the amount of carbon emission loss.

In the experiment with different fertilization systems
the total amount of carbon emission losses for the or-
ganic-mineral system of fertilization was 11.7 % higher
than the control, and 15 % higher than the mineral sys-
tem of fertilization (Table 2). In our opinion, the reason
lies in the improvement of the nutrient regime for soil,
which results in more intense carbon circulation. In ad-
dition, the decrease in the potential capability of soil to
produce CO, in case of the mineral system of fertiliza-
tion is related to the decrease in the amount of acces-
sible organic matter in soil.

It is noteworthy that the total volume of carbon loss-
es for the vegetation period of 2012 was much smaller
compared to the previous year which, in our opinion, is
related to drier conditions: the amount of precipitation
for April 2012 was 1.1 mm against 53.9 mm in 2011,
for June — 48.3 mm against 194.6 mm in 2011, for Sep-
tember — 7 mm against 16.2 mm in 2011. The difference
in carbon loss between specific years of observations
demonstrates that hydrothermal conditions of a warm
season are decisive in the formation of the emission
flux of CO, from chernozem. The improvement of
the agricultural practice could decrease the emission
to some extent, but, compared to the contribution of
natural factors, it would not exceed 15 % from the total
amount of soil carbon loss.

CONCLUSIONS

The intensity of carbon dioxide emission from soil
and its dynamics during the vegetation period consid-
erably depend on hydrothermal conditions which are
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Table 1. The carbon emission loss from soil for different
methods of the main tillage

Carbon emission losses for the

The methods vegetation period, kg/ha
of soil tillage

2011 2012

Plowing 651 502

Disking 622 497

Cultivation 670 485

Direct seeding 701 525

Table 2. The carbon emission loss from soil for different
methods of different systems of fertilization

Carbon emission losses for the
The systems vegetation period, kg/ha

of fertilization

2011 2012
No fertilizers 813 482
Mineral 789 492
Organic 837 502
Organic-mineral 909 521

a decisive factor in the formation of the emission flow
of CO,. The maximum of CO, emission from typical
chernozem in the conditions of the Left-Bank Forest-
Steppe of Ukraine occurs in June-July and coincides
with the periods of warm summer showers, the mini-
mal values are remarkable for late autumn period.

The methods of soil tillage impact the intensity of
CO, emission from soil due to the change in tempera-
ture and water regime and the depth of covering af-
ter-harvest residues. Carbon losses for the vegetative
period were found to be the highest for direct seeding
technology, amounting to 525-701 kg/ha per year.

Long-standing application of different systems of
fertilization has a considerable impact on the intensi-
ty of carbon dioxide emission from soil. The highest
emission is observed for the organic-mineral system of
fertilization which promotes the increase in the carbon
emission losses compared to the mineral system and
the background with no fertilizers by 7-8 % in the year,
unfavorable in the hydrothermal regime, and by 11—
15 % — in a more favorable year.

Hunamika emicii CO, 3 yopHo3zemin
NPH CiJILCHKOroCNnoAapchbKOMY BHKOPHCTAHHI

M. M. Mipomnuyerko, O. [1. Ca6pyx
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HauionanbHuii HayKOBUil LIEHTP
«IHCTUTYT IPYHTO3HABCTBA Ta arpoximii
imeni O.H. CokooBCHKOro»

Byn. YaiikoBcbka, 4, Xapkis, 61024

MeTa. TOpIBHIHHS BIUIMBY TiIPOTEPMIYHUX YMOB Ta arpo-
3axonis Ha npoxykysanus CO, 3 woprozemis JliBoGepex-
Horo Jlicocreny Ykpainu. Mertomu. J{ociipkeHO TUHAMIKY
IHTCHCHBHOCTI BHIEHHS BYIJIEKHCIIOTO Ta3y 3 YOPHO3EMIB
TUTIOBHX 3a Bereramiiiauidi nepiog 2011-2012 pp. Cmoc-
TEpEe)KEHHs MPOBOAWIN HA TPUBAIUX MHOJBOBHX JIOCITIAAX
3 pi3HUX Cr0CcOo0iB 00pOOITKY IPYHTY (6—7 piK 3 MOYATKy
nocuigy) Ta cucteM ynoOpeHHs (21-22 poku 3 modaTrky
nocmigy). Cepen crocobiB 0OpoOIiTKYy BHMBYAINM OpaHKY
Ha 20-22 cM, nuckyBaHHS Ha 10—12 cM, KyJapTHBaIlil0 Ha
6-8 cM Ta mpsiMuii mociB ciBankoto Great plains, cepen
cucreM ynoOpenns — minepansny (N, P K ), opraniuny
(rHiif 8 1/ra) Ta opraHo-MiHepanbHy cucTemy (THIH 8 T/Ta
+ NP K,). Tnrencusnicts Buminenns CO, BusHayamm
y HECTAL[lOHapHHUX pecIipalifHuX Kamepax 3a MeTOIOM
nyHO1 abcopO1ii, 3 ycepeIHeHHSIM Pe3ylbTaTiB BIPOIOBK
MO00M Ta TepiONMYHICTIO pa3 Ha Micsnb. Pe3yabraTu.
BcraHoBieHO, 1MI0 NMPOTArOM TEIUIOTO MNepiofy POKYy BH-
JIJICHHS BYIVICKHCIIOTO Ta3y 3 IPYHTY AMHAMIYHO 3MiHIOETHCS
3aJIeKHO BiJl TEMIIEpaTypu Ta BOJIOTOCTI IPYHTY. Makcu-
MyM eMicil TpHumagae Ha YEpPBEHb—JIUIICHH Ta CITiBIIAJA€E
3 mepiofaMu TEIUIMX JITHIX 3JIMB, MIHIMajdbHI 3HAYCHHS
MpUTaMaHHI Mi3HFOOCIHHBOMY TepioAy. 3araibHi eMiciiHi
BTpaTu BYIVICLI0 YOpHO3eMaMK TUHOBUMHU JIiBoOepekHOTO
Jlicocteny VYkpaiHum 3a BereramiifHuii mepion CKIagaroTh
480-910 xr/ra Ta BapilOIOTh 3aJIC)KHO BiJ| CIIOCO0IB 00OpO-
6itky rpyary +(4,0-6,0) % i cucrem ymoOpenusa + (3,8—
7,1) %. 3minm intencusHOCTi Buainenns CO, 3 rpyHTy 3a
pizHEX cmocobiB 00poOITKy MOB’si3aHi 13 3MIHOIO TiApo-
TEPMIYHOTO PEXHUMY Ta TIIMOMHOIO 320PIOBAHHS MOXUBHHUX
pemTox. HalGimbIa pisHHIS CIIOCTEPITraeThest OApasy Mmicis
00poOiTKY, Y BECHSHHUI Nepiof, BiAMIHHOCTI CKJIAJalOTh
mume 12-25 %, a micng BUCYIIyBaHHS BEPXHBOTO IIApy
IPYHTY € Ille MEHIIMMH. 3a CyMapHUMH oOcsiramu emicii
CO, 3 4opHO3eMy THIIOBOTIO cepell cnocobiB 00pobiTKy
MepeBaKae TEXHOJNOTiS MPSIMOrO IOCIBY, YOMY CIIpHSE
Kpaiiuidi BOAHWN PEKUM Ta OUTBII TOBHA MiHEpaIi3aiis
POCIIMHHHMX PELITOK Ha IOBEPXHI IPYHTY. 3a IHCKYBaHHS
Ha mOuHy 10-12 cM piuHi BTpaTH ByIVIEIIO HaiMEHII.
3minn inTencuBHOCTI BHainenns CO, 3 IpyHTy 3a pis-
HUX CHCTeM YAOOpEHHs TMOB’si3aHl 13 3aJyuyeHHSIM JI0
MiKpPOOIOJIOTIYHOTO PO3KIIAAY JOAaTKOBOI OpPraHiuHOI pedo-
BUHM POCIMHHHMX pELITOK Ta rHoto. Haiibimbima emicis
CIIOCTEPIraeThesi 3a OpPraHO-MiHEpaJbHOI CHUCTEMH YIo0-
peHHSI, sika Crpusie 30UIbIICHHIO eMICIHHUX BTpAT BYIVICIIO
MOPIBHSIHO 13 MiHEpaNbHOIO CHCTEMOI0 Ta HEyTOOpeHHM
¢onom Ha 7-8 % y HECHpUATIMBHH 3a TiIPOTEPMIYHUM
pesxxuMoM pik Ta Ha 11-15 % — y 6inpm cipusTuBuii pik. Li
PO30IKHOCTI TPOSIBIISIIOTHCS MEPEBAKHO TPOTATOM TEPLIOT
MTOJIOBUHHU BETETAIlIfHOTO Tepioay, KOJNM CIOCTEPIraeThes
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qiTKa TEHAEHIA 10 30UIBIIEHHS 1HTEHCHUBHOCTI JTUXaHHS
rpyHTy. BucHoBkm. ['imporepmiuHi yMOBH TeIUIOro Iie-
piomy poky € BHpimmadbHEUMH )y (POpPMyBaHHI EMiCIHHOTO
notoky CO, 3 4yopHO3eMy. 3a pPaxyHOK YAOCKOHANEHHS
CLIBCBKOTOCIIONAPCHKOI MPAaKTHKU MOXKHA JEII0 3HH3HUTH
eMicilo, ajie MOPIBHSHO i3 BHECKOM IPUPOJHHUX YHHHHKIB
e He Oyne mepeBuIyBat 15 % Big pigHOTO 00CATY BTpAT
I'PYHTOBOTO BYTJICLIO.

Kmiouosi cioBa: rpynTy, dopnosemu, emicis CO,, obpo-
OITOK I'PYHTY, CUCTEMH YIOOPEHHSI.

Jdunamuka smucceuu CO, U3 4epHO3eMOB
MPH CeJIbCKOX035iiCTBEHHOM HCMOIb30BAHUHU

H. H. Mupommangenko, O. I1. Cabpyk
e-mail: ecosoil@meta.ua, syabryk86@gmail.com

HanmonanbHblil Hay4HBIN LIEHTP
«VIHCTUTYT MOYBOBEICHUS U arPOXUMUH
umenu A.H. CokosoBckoroy
Vn. YaiikoBckasi, 4, Xappkos, 61024

Henb. cpaBHeHHE BIMAHUA THAPOTEPMUYECKUX YCIOBUHI
¥ pa3IMYHBIX arponpuemMoB Ha mnpomyuuposanue CO,
n3 uepHo3eMoB JleBoOepexkHoit Jlecocremm VYKpauHBL
Metoabl. MccnenoBana guHAMKUKa WHTEHCHUBHOCTH BBIJIE-
JICHUS] YIIEKHCIOro Ta3a M3 YepHO3eMOB TUIHMYHBIX 3a
BeretanoHHbii nepuon 2011-2012 rr. Habmronenus mpo-
BOIMIIM HA JTUTEIHHBIX TMOJEBBIX OIMBITaX C PAa3TUIHBIMU
crocobamMu 006paboTKH TOYBHI (6—7 JIET ¢ Hayaja OIbITA)
u cucteMamMu ynobpenus (21-22 romga ¢ Hayama OTMBITA).
Cpenu croco6oB 00paboOTKM W3y4anu Bemamiky Ha 20—
22 cM, nuckoBanue Ha 10—12 cM, KyabTUBaLUIO HA 6—8 cM
U mpsMoii moceB cesutkoir Great plains, a cpemu cucteM
ynobperust — munepanbayo (N, P K, ), opranmdueckyro
(HaBo3 8 T/ra) W OpPraHO-MHUHEPAIBHYI CHCTEMY (HaBO3
8 T/ra + N45P50K45). Wurencusnocts  Beinenenus CO,
OTIpEeNeNSI B HECTAIMOHAPHBIX PECHHPAIIMOHHBIX Kame-
pax METOIOM MIETOYHOI aOcopOIuy, ¢ yCpenHeHHEM pe-
3yJIbTaTOB B TCYCHUEC CYTOK W HNEPHUOANYHOCTHIO pa3 B
Mecsi. Pe3yabTarel. YCTaHOBJICHO, YTO B TCUCHHE TEIIOTO
MeproJia TOAa BBEINEICHUE YIVICKHCIOrO Ta3a W3 IOYBHI
TUHAMAYHO M3MEHSETCS B 3aBUCHMOCTH OT TEMIIEPaTypHI
M BJIAXKHOCTHU IIOYBBI. MaKCI/IMyM OMUCCHUHN TTPUXOAUTCA Ha
HIOHB—HUIONb U COBIAJAeT C IMEPHOJAMH TEIUIBIX JIETHHX
JTUBHEW, MUHIMAJIbHBIC 3HAYCHUS XapaKTEePHBI IS O3/ THE-
oceHHero mepuopa. OOUIMe SMHUCCHOHHBIC TOTEPH YIJIe-
poma YepHO3eMaMH THIHYHBIMH TKEIOCYTNIMHICTHIMU
JleBoGepesxxHoit Jlecoctenn YkpauHbl 3a BereTalMOHHBIN
nepuoy| kojiebanmucy B mpexenax or 480 mo 910 xr/ra u
BapbUPOBAA B 3aBHCHMOCTH OT CIIOCOOOB 00paOOTKH
mouBsl +(4,0-6,0) % wu cucrem ymobpennms = (3,8-
7,1) %. Usmenenus unTeHCHBHOCTH Bhinenenus CO, wn3
MOYBBI IPU Pa3IMYHBIX criocobax 00pabOTKM CBsi3aHa C
U3MEHCHHEM THIPOTEPMUYCCKOTO peXKAMa W TIIyOWHOU
3amaxyBaHUs TTOKHUBHBIX ocTaTkoB. Camasi Oonbmiasi pas-
HUIa HaOIIomaeTcs cpasy Imociie 00pabdOTKH, B BECCHHHU
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MIEPUOl Pa3INuusl COCTAaBIAIOT Jumb 12-25 %, a mocne
BBICYILIMIBAaHMSI BEPXHErO CJIOS IIOYBHI CTAHOBATCS eIe
menbmie. [lo cymmapueiv o6bemam omuccnn CO, u3
YepHO3eMa THUITUYHOTO CPEeNH CII0COOOB OCHOBHOI 00pa-
00TKM TpeolagaeT TEXHOJOTHS TMPSMOTO IOCEBa, YeMy
CIOCOOCTBYET JyYIIUIl BOXHBIA PEXHM W Ooiee TONHas
MHHEpaIu3alys PacTUTENBHBIX OCTATKOB Ha ITOBEPXHOCTH
mouBbl. [Ipu auckoBanum Ha TIyOMHY 10—12 cM romoBbie
[OTEepU yIepola HauMeHbIIWe. VI3MEeHEeHHs HHTEHCUB-
HocTu Bbiiesnenuss CO, U3 MOYBBI NIPH PasAUYHBIX CHCTE-
Max ymoOpeHHUs CBS3aHBI C BOBJIEYEHHEM B MHKPOOHO-
JIOTHYECKOE PA3JIOKEHHE JOTOTHUTEILHOTO OPraHMYeCKOro
BCHICCTBA PACTUTCIBHBIX OCTAaTKOB U HABO3a. HauGonpias
OMHCCHsI HAOIIOJAeTCsl MPU OpraHO-MHHEPAIbHON CcHcTe-
Me YI0OpeHusi, KOTOpasi CIIOCOOCTBYET YBEINYECHHIO dMHC-
CHOHHBIX MOTEPH yIIepoa M0 CPABHEHHIO C MUHEPAJIbHOM
cHCTeMOW M HeynoOpeHHbIM (GoHOM Ha 7-8 % B Hebnaro-
NPUATHBIA 110 TUAPOTEPMHUUYECKOMY PpEXKUMY TOA U Ha
11-15 % — B Oonee ONArompusITHBIN TOA. DTH pa3IUuUs
MPOSBIAIOTCS  NIPEUMYIECTBEHHO B TEYCHHE IIEpPBOH
MIOJIOBMHBI BEreTallMOHHOTO MepHoja, Koraa Hallonaercs
YeTKasi TeHACHIHS K YBEIMYCHUIO MHTEHCUBHOCTH JIBIXaHUSI
mouBbl. BeIBoabI. 'maporepmuyeckne YCIOBUSI TEIIOTO
Mepuosia rojia SIBISIFOTCS pellarolMMu B (OpMHUpOBaHUH
smuccHoHHOr0 nortoka CO, U3 vyepHO3eMa. 3a CUET COBEp-
LIIGHCTBOBAHMSI CEJILCKOXO3IHCTBEHHOM MPAKTUKU MOXHO
HECKOJILKO CHH3HUTh SMHCCHIO, HO 110 CPABHEHHUIO C BKJIJIOM
MIPUPOIHBIX (hAKTOPOB 3TO HE OyneT mpesbImaTh 15 % or
roJI0BOr0 00beMa MOTeph MOYBEHHOTO YIIICPOAa.

Karouesbie ciioBa: noussl, ueprosemsl, smuccus CO,, 00-
paboTKa MOYBHI, CHCTEMBI YIOOPEHHUS.
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