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OPITAHUYECKHUE 11OJIBA U DMMEP —
OIEHKA KAYECTBA MYKU, TECTA U BBIIIEUKH XJIEBA
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KitoueBpie cmoBa: Triticum dicoccon, Triticum spelta, myka, Tecro,
xye0oneKapHbIe Ka4eCcTRa.

Ienbro 3TOTO UCCIEOBaHNS OBLIO OIICHUTh KAYECTBO APEBHHUX BUIOB
MIIICHUIIBI ¥ U3YYHUTh B3aUMOCBSI3b MY PEOJIOTHIECKUMU, KOCBEHHBIMH
napaMeTpaMy KauecTBa M MPSIMBIM — TECTOM Ha BbINieuky. O3uMas monba
(Triticum spelta L.) u mmenuma smmep (Triticum dicoccon Schrank) cy-
[IECTBEHHO PA3IUYAIOTCS 110 3€PHY, MYKE, PEOJIOTUYIECKAM MOKa3aTelsM
KauecTBa U YJISIbHOMY 00beMy xiie0a. bbuto o0HapyKeHO, YTO KOJIMYECTBO
Oernka, MHAEKC 3eJIeHN W KOIIMYECTBO BIAXKHOU KICHKOBUHBI ObLTU 3HAYH-
TEJILHO BBIIIIE IS ITOJIOBI, HO KAYeCTBO KJICWKOBUHBI (MHJIEKC KIIEHKOBHUHbI)
OBLIO BBIIIE JIJIS SMMEpa. YISJIbHbIH 00beM BBITICUKH XJ1e0a B 3HAUUTEIIb-
HOW CTETeHH 3aBUCEN OT CTAOMIILHOCTH TecTa hapuHorpada, BpeMeHH 00-
pa3oBaHUs TeCTa M KOJWYECTBA BIAXKHOW KJIEHKOBUHBI. B cBOIO ouepensb,
VACIbHBIN 00beM XJie0a W3 MOJIOBI B OCHOBHOM OBLIT CBsI3aH C MHJIEKCOM
3eneHu. DTH MapaMeTphl SBISIOTCS HanOoJee MHOTOOOCIIAFOIIUMU ISt
MIPOTHO3a Ka9eCTBA BBIIEYKU XJieOa U3 MOJIOBI K AMMEPA.

ORGANIC SPELT AND EMMER WHEAT -
ASSESSMENT OF FLOUR,
DOUGH AND BREAD MAKING QUALITY
Magdaléna Lacko-BartoSovd’
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quality flour, dough, baking quality.

The aim of this study was to assess the quality of ancient wheat
species and to examine the relations between rheological, indirect quality
parameters and direct baking test. Winter spelt (Triticum spelta L.) and
emmer (Triticum dicoccon Schrank) wheat significantly differ in grain,
flour and rheological quality parameters and specific bread volume. It was
found that protein quantity, Zeleny index and wet gluten quantity were
significantly higher for spelt, but quality of gluten (gluten index) was
higher for emmer. Specific bread volume of emmer was highly associated
with, farinograph dough stability, dough development time and wet
gluten quantity. On the contrary, spelt specific bread volume was mainly
associated with Zeleny index These parameters are the most promising
for the prediction of spelt and emmer bread making quality.

Materials and methods

Field experiments arranged as randomised blocks in four replicates
were conducted in 2013-2015 at the experimental base of the Slovak
University of Agriculture in Nitra, Slovakia. The experimental area has a
continental climate, belongs to a warm agroclimatic region, arid subregion
with predominantly mild winters with average long-term (1981-2011)
annual precipitation of 541.3 mm. The average long-term temperature is
10.1°C. The average temperature and precipitation during the grain filling
and ripening period of wheat in 2014 and 2015 are given in Table 1.

Table 1 — Average air temperature and precipitation with calculations of
temperature difference (At) and precipitation % of long-term average

Year Month Air o~ At,°C Precipitation mm Precipitation % of
temperature,’C long-term average
1981-2011 May 15.8 62.2
June 18.7 63.3
July 20.7 56.0
2014 May 15.2 —0.6 65.6 105.5
June 19.3 0.6 54.8 86.6
July 21.8 1.1 2.2 3.9
2015 May 15.1 -0.8 57.6 92.6
June 19.9 1.2 52.5 82.5
July 23.6 2.9 64.1 114.5

Winter spelt (Triticum spelta L.) and winter emmer (Triticum dicoccon
Schrank) wheat cultivars were grown under the organic farming conditions
without fertilization and chemical treatment within the crop rotation:
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common pea — spelt/emmer — spring barley. The experimental material
comprised 5 winter pure spelt cultivars: «Altgold», «Rubiotay, «Ebners
Rotkorn», «Ostro» and «Oberkulmer Rotkorn», and 4 winter emmer
cultivars: «Guardia regia», «Molise», «Agnone» and «Farvento». Grain
and flour qualitative traits were analysed during two consecutive growing
(2014 and 2015) periods.

After hand harvest, the spikes of ancient wheat were dehulled on a
laboratory machine KMPP 300 (JK Machinery, Czech Republic). Indirect
baking quality indicators were determined in whole grain meal in four
replicates. Wet gluten content (WGC) and gluten index (GI) were analysed
by Glutomatic 2200 and Centrifuge 2015 (Perten Instruments, Sweden)
according to the standard method ICC 155. Falling number (FN) was
determined on Falling number 1100 (Perten Instruments) according to
AACC Method 56-81.03. Zeleny index (ZI) was determined using a shaker
SDZT4 (Santec, Slovakia) in accordance with the Standard Method ICC
116/1. Protein quantity (PQ) was calculated from the determination of total
nitrogen (N) using the Kjeltec 1002 System (Tecator AB, Sweden), based
on N x 5.7 in dry matter (DM).

The rheological properties of dough were evaluated in flour obtained by
grain milling on Quadrumat Senior (Brabender, Germany). Farinograph-AT
(Brabender, Germany) was used to determine the water absorption (WA)
capacity of flour in percent, dough development time (DDT) in minutes,
dough stability (DSt) in minutes and dough softening (DSo) after 12 minutes
in farinograph units (FU).

Baking test was performed according to the standard method ICC 131
at the water level of farinograph absorption with some modifications. The
baking formula was flour (600 g, 14% moisture basis), compressed yeast
(9.46 g), salt (7.89 g) and sugar (9.78 g). Doughs were mixed for 3 min
(spelt) or 2 min (emmer), left to rise for 30 min in a fermentation chamber
UNOX XF 195 (Italy). The dough was punched, moulded, put into a baking
pan and left for fermentation for another 90 min (spelt) or 70 min (emmer).
Dough was baked for 20 min at 225°C temperature. Baking tests were
performed in triplicate. Bread volume was determined 24 h after baking
by the AACC Method 10-05.01 using volumeter OBK (Mezos, Czech
Republic), and specific bread volume (SBV) was calculated.

The collected data were subjected to multifactorial analysis of variance
(ANOVA). Significant differences between factors were determined by
F-test at p < 0.05, p < 0.01 and p < 0.001 probability levels; significantly
different means were calculated by Fisher’s least significant difference test
at p < 0.05. Pearson’s correlation coefficients were calculated to evaluate
the relationships between analysed parameters and considered significant
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at the level of p < 0.01. The statistical analysis was performed with the
software Statistica, version 10.0 (StatSoft Inc., USA).
Results and discussion
The spelt wheat cultivars were characterized by significantly higher
average quantity of protein (15.8%, range 15.0-16.6%) than emmer ones
(13.1%, range 12.7-13.5%); significant differences were recorded among

the growing years and the interaction between Triticum species and growing
years (Table 2).

Table 2 — Grain and flour quality parameters of emmer and spelt wheat

Triticum dicoccon Triticum spelta pt P2 ps

Parameter mean = mean

SD range +SD range

Protein quantity (PQ) 13.1+ 12.6-13.5 15.8% 15.0-16.6 *¥* *¥* k%

% 1.5 1.8

Wet gluten content 53+  1.7-11.0 414+ 38.3-44.5 H¥* sk skxxk

(WGC) % 8.0 6.3

Zeleny index (ZI) ml ~ 12.0+ 11.3-12.7 25.0+ 20.7-30.3 %% *** *
3.3 5.1

Gluten index (GI) %  61.4+ 38.4-76.8 344+ 21.9-51.6 *¥* *¥* %%
29.9 13.6

Falling number (FN)s 401 + 363.2-428.3 395.9 338.5-508.4 ns ** ns
43 +80.6

Water absorption (WA) 60.5+ 59.0-61.5 59.6+ 57.7-61.5 ** k% sxx

% 4.7 1.8

Dough development 091+ 0.49-1.41 2.11+ 1.61-2.98 *** *** pg

time (DDT) min 0.61 0.81

Dough stability (DSt) 1.46+ 0.57-2.05 3.23+ 2.13-5.28 %% k% k%

min 0.79 1.82

Dough softening 144.6 £ 119.0-190.6 954+ 81.5-122.1 *** *** pg

(DSo) FU 354 37.4

Specific bread volume 3286+ 3004-3436 3861 + 3741-4187 *** ns ns

(SBV) em® kg 199 254

Note. Source of variation. p, — Triticum species, p, — years, p; — species
and years interaction; SD — standard deviation; level of significance
of treatment factors determined by the F-test at * p < 0.05, ** p < 0.01,
**%* p < 0.001, ns — not significant.

Flours suitable for bread making are those with high protein quantity
(PQ) in the range from 11-14%. Therefore, PQ is one of the most important
criteria in determination of wheat quality. Higher amount of good quality
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protein is required for gas retention and dough rise during fermentation
or early stages of bread baking (Papouskova et al., 2011). For spelt wheat
cultivars, similar data of PQ were reported by Bernas et al. (2016) and
lower values — by Wiwart et al. (2017). For spelt wheat cultivars, PQ
was significantly correlated with wet gluten content (WGC) (r = 0.94),
water absorption (WA) (r = 0.73), dough development time (DDT)
(r = 0.83) and Zeleny index (ZI) (r = 0.66); for emmer wheat cultivars,
strong but negative correlation of PQ with gluten index (GI) (r = —0.81)
was determined (Table 3). Similar correlation (12 = 0.62) between PQ and
SDS (sodiumdodecyl sulphate test) was reported for common wheat by
Dhaka et al. (2012).

Table 3 — Correlation coefficients between grain, rheological and bread
quality parameters of spelt and emmer (bold) wheat

DDT DSt DSo ZI FN WGC GI SBV PQ

WA 0.86 0.78 0.65 048 0.73
0.79 0.64 0.83
DDT 0.68 0.85 048 0.83
097 -0.67 0.69
DSt —0.88 0.69
—-0.79 0.82
DSo -0.75 -0.87
Z1 0.59 0.75 0.66
FN 0.57
—-0.82 0.78
WGC 0.71 094
GI
—0.81

Note. Only the correlations significant at p < 0.01 are shown,
WA — water absorption, DDT — dough development time, DSt — dough
stability, DSo — dough softening, ZI — Zeleny index, FN — falling number,
WGC — wet gluten content, GI — gluten index, SBV — specific bread volume,
PQ — protein quantity.

Zeleny index (ZI) is a useful, small-scale test, widely accepted for
wheat samples discrimination on wet gluten quantity and quality. ZI below
25 ml is generally regarded as less suitable for baking. In our experiment,
Z1 values for spelt were determined in the range of 20.7-30.3 ml (from
weak to improving flour), while emmer exhibited low values — from
11.3-12.7 ml. ZI was significantly affected by Triticum species, growing
years and their interaction. According to Majewska et al. (2007) and Bernas
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et al. (2016), lower values of ZI (11.0-27.0 ml) are typical for spelt, but
for emmer sedimentation value ranged from 11.5 to 17.0 ml. Wiwart et al.
(2017) reported similar values (20.0-35.0 ml) for spelt wheat cultivars. ZI
positively correlated with water absorption (strong correlation coefficient
for both species r=0.78 and r =0.83) and dough development time (medium
strong correlation coefficient for spelt).

The falling number (FN) of all analysed samples of spelt ranged
from 338 to 508s, and of the samples of emmer — from 363 to 428s. The
differences between species were not significant. FN was higher than 330s,
which indicates low a-amylase activity of grain.

The gluten proteins are responsible for unique bread making properties
of wheat. On average, wet gluten content of spelt was significantly
higher (41.4%, range 38.3—44.5%) than emmer (5.3%, range 1.7-11.0%);
significant influence of species, environmental conditions and their
interaction were recorded. WGC was a parameter with the highest
variation throughout the entire experiment for emmer (coefficient of
variation = 151.7%); the variation for spelt was lower (15.2%). Values of
WGC higher than 10% were achieved in the growing period with very warm
and dry weather during grain filling and ripening (May, June and July). Wet
gluten is probably a trait with very high variability depending on the emmer
wheat cultivar, environment and their interaction. Therefore, the selection
of cultivar for particular environment is crucial for achieving targeted yield
and quality parameters.

Gluten index (GI) is related to the strength and elasticity of gluten:
lower values than 65 indicate that flour is weak for bread production, higher
values than 80 mean that gluten is strong (Migliorini et al., 2016). Highly
significant differences were noticed in Triticum species, growing years
and their interaction, lower gluten index was observed in spelt (34.4%,
range 21.9-51.6%). Emmer exhibited higher gluten index (61.4%, range
38.9-76.8%), which indicated gluten quality from weak to medium strong.
Gluten index negatively correlated (r = —0.75) with parameter dough
softening (DSo) and positively correlated (r = 0.68) with dough stability
(DSt) for spelt; these results were not confirmed for emmer.

Rheological properties such as water absorption, dough development
time, dough stability and dough softening varied significantly between
the Triticum species with high influence of environmental conditions.
As an indicator of baking quality, water absorption significantly differed
between the species but was high for both of them and ranged from 57.7%
to 61.5%. Strong wheat is characterised by longer dough development time
(= 3 min), dough stability (> 4 min) and lower dough softening (< 40 FU).
Emmer was characterised by significantly shorter dough development time
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(0.91 min, range 0.49—1.41 min) than spelt (2.11 min, range 1.61-2.98 min),
shorter dough stability (1.46 min, range 0.57-2.05 min) compared to spelt
(3.23 min, range 2.13-5.28 min) and significantly higher dough softening.
The differences between the species in quality parameters were reflected
in the correlations of these characters. Strong correlations between water
absorption and dough development time were determined for both species.
In the case of spelt, water absorption and dough development time highly
correlated also with protein quantity.

Triticum species used in this experiment varied in flour and
rheological characteristics; therefore, bread produced was significantly
different in the specific bread volume (SBV). Higher SBV yielded spelt
(3861.0 cm?-kg™') compared to emmer (3286.0 cm?-kg!); the effect of
climatic conditions was not significant. Correlations were determined
between spelt flour and dough quality parameters and direct bread quality.
The SBV had the highest correlation with ZI (r = 0.75). In the case of
emmer, strong positive correlations between parameters SBV and DSt
(r=0.82) and WGC (r = 0.71) were determined. In the study of Dhaka et
al. (2012), these differences were attributed to glutenin and gliadin ratio,
which highly correlated with SBV and rheological parameters: dough
development time (DDT), dough stability (DSt), gluten index (GI). In
our experiment, the most suitable parameters for prediction of spelt bread
making quality and higher SBV was ZI, for emmer, the potential of WGC,
DSt, DDT was confirmed for SBV prediction. The parameter PQ (protein
quantity) did not correlate with SBV for the studied cultivars of emmer
and spelt wheat.

Results of our experiment showed, that in the case of spelt, ZI had the
potential to predict direct bread making quality parameter SBV. For emmer,
farinograph DSt, DDT can be related to direct bread making quality.

Conclusion

The examined ancient spelt (Triticum spelta L.) and emmer (Triticum
dicoccon Schrank) wheat species differed considerably in indirect grain
quality, rheological and direct baking quality indicators.

1. Higher protein quantity and Zeleny index (ZI) were determined for
spelt (15.8%, 25.0 ml) compared to emmer (13.1%, 12.0 ml).

2. Wet gluten content (WGC) was much higher for spelt (41.4%) than
that for emmer (5.3%), but quality of gluten expressed as gluten index was
higher for emmer (61.4%) than for spelt (34.4%).

3. Spelt was characterised by a longer farinograph dough development
time (DDT), dough stability (DSt), whereas water absorption (WA) was
high for both wheat species.



4. Specific bread volume (SBV) was higher for spelt compared to
emmer wheat cultivars.

5. For emmer, parameters WGC, DSt, DDT were found to be highly
associated with SBYV, for spelt, SBV was highly and positively correlated
with ZI.
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KiroueBble ciioBa: OMMep, CIENbTa, PEOJIOTUUCCKUE MapamMeTphl
Mixolab, xauecTBO BBITICUKH.

Llenbro 3TOTO HMCCNIENOBaHMS OBUIO OIIEHUTH Ka4eCTBO JPEBHUX BHIOB
MIICHAIBI ¥ U3yYUTh B3aHMOCBS3b MEXKIY PEOJIOTNIECKUMH ITapaMeTpaMu
Mixolab u npsimbIM — TecTOM Ha BbITIeuKy. [lapamerpsr Mixolab — ckopocTb
ocabienust OeKa — KpyTH3HA 0, CKOPOCTb JKeJTaTHHU3AaUH — KPYTH3HA 3
ObUTH MeUIeHHee JJIs SMMepa, KpyTsamuii MomeHT C5 — perporpamarys
Kpaxmaina Obula HWXKE JUIS DMMEpa M BpeMs KIeHcTepu3alunu Kpaxmaia
06110 OobIe 1t SMMepa. OCHOBBIBasICH HAa KOA(PQUIIMEHTAX KOPPEISALIIH
ITupcona, SBV smmepa ObLI CHIBHO CBS3aH C KPYTAIIAM MOMEHTOM
Mixolab C2, torna kak, SBV, orpuiareibHO KOPPEIHPOBa C HAKIOHOM
Mixolab a — ckopocTeio ocnabneHust OenkoBOil ceTH. DTH mapaMeTpsl
SBJIAIOTCA HauOoliee MEPCIEeKTHBHBIMH JUI MPOTHO3MPOBAHUS KadecTBa
BBITNICYKH XJ1e0a 13 o0kl U IMMeEpa.

MIXOLAB PARAMETERS FOR ASSESSMENT
OF DIRECT BREAD MAKING QUALITY
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Key words: Emmer, spelt, Mixolab rheological parameters, baking
quality.

The aim of this study was to assess the quality of ancient wheat species
and to examine the relations between Mixolab rheological parameters and
direct baking test. Mixolab parameters — speed of protein weakening —
slope o, speed of gelatinization — slope B were slower for emmer, torque
C5 — starch retrogradation was lower for emmer and time of starch
gelatinization was longer for emmer. Based on Pearson’s correlation
coefficients, SBV of emmer was highly associated with Mixolab torque C2,
on the contrary, spelt SBV negatively correlated with Mixolab slope o —
speed of the protein network weakening. These parameters are the most
promising for the prediction of spelt and emmer bread making quality.

Materials and methods

Field experiments were established at the Experimental base of the Slovak
University of Agriculture in Nitra, Slovakia. Experiments were arranged as
randomised blocks in four replicates. The elevation of experimental area
is 177-178 meters above sea level, with continental climate, belongs to
warm agro-climatic region, arid subregion with predominantly mild winter
with average long-term (1981-2011) annual precipitations 541.3 mm. The
average long-term temperature is 10.1°C. Winter spelt and winter emmer
varieties were cultivated under the organic farming conditions without
fertilization and chemical treatment, within the crop rotation: common pea,
spelt/emmer, spring barley. The experimental material comprised 5 winter
pure spelt cultivars and four winter emmer cultivars. Flour qualitative traits
were analysed during two consecutive growing periods (2014 and 2015).

After hand harvest, the spikes of ancient wheat were dehulled on
laboratory machine KMPP 300 (JK Machinery, Praha, Czech Republic).
Dough mixing and pasting behaviours were analysed using the Mixolab
IT (CHOPIN Technologies, Villeneuve la Garenne, France), according
to the AACC International Method 54—60.01. Chopin Wheat + standard
protocol settings were as follows: total analysis time 45 min, dough weight
75 g, hydration water temperature 30°C. Maximum consistency of dough
during the first test phase 1.10 Nm (£ 0.05 Nm). Temperature regime:
8 min at 30°C, heating at a rate of 4°C-min~ for 15 min, holding at 90°C
for 7 min, cooling to 50°C at a rate of 4°C-min™ for 10 min, holding
at 50°C for 5 min. Physical state of tested dough during mixing and
heating (Schmiele et al., 2017; Dubat, 2010) was reflected in measured
parameters:

Torque C1 — maximum torque during first mixing phase — initial mixing,
objective target

12



Torque Cs — in the 8-th minute of Mixolab analyses

Torque C2 — lowest point of the curve, proteins weakening, based on
mechanical work and temperature increase, decrease in dough consistency

Torque C3 — maximum torque during the heating stage, express the
starch gelatinisation,

Torque C4 — minimum torque during the heating period, indicates the
stability of the hot gel formed, and amylolytic activity,

Torque C5 —torque after cooling at 50°C, represents starch retrogradation
during the cooling phase,

(C1-C2) — the protein network strength under increasing heating,

(C3—C2) — corresponds to starch gelatinisation rate,

(C3—C4) — shows amylase activity and is linked to Falling number,

(C5—C4) — starch retrogradation at cooling stage, corresponds to the
anti-stalling effects, represents the shelf life of the end product,

Slope a — between C1 and C2, speed of the protein weakening under
heating effect,

Slope B — between C2 and C3, indicator of pasting (gelatinisation)
speed,

Slope vy — between C3 and C4, enzymatic (o — amylase) degradation
speed,

(T3-T2) — gelatinization time, i.e. difference between time T3 and T2,
in minutes.

Baking test was performed according to ICC 131 at the water level
of farinograph absorption with some modifications. The baking formula
was: flour (600 g, 14% moisture basis), compressed yeast (9.46 g), salt
(7.89 g), sugar (9.78 g). Doughs were mixed for 3 min (spelt) or 2 min
(emmer), left to rise for 30 min in fermentation chamber. The dough was
punched, moulded, put into a baking pan and left for fermentation for
another 90 min (spelt) or 70 min (emmer). Dough were baked for 20 min
at 225°C. Baking tests were performed in triplicate. Bread volume was
determined by the rapeseed displacement method (AACCI 10 05.01) using
volumeter OBK (Mezos, Hradec Kralové, Czech Republic) and specific
bread volume (SBV) calculated.

Collected data were subjected to multifactorial analysis of variance
(ANOVA), significant differences between factors were determined by
F-test at p < 0.05, p < 0.01 and p < 0.001 probability levels. Significantly
different means were calculated by Fisher’s least significant difference test
atp <0.05. Pearson’s correlation coefficients were calculated to evaluate the
relationships between parameters under study, and considered significant
at the level of p < 0.01. The statistical analyses were performed with the
software Statistica version 10.0 (StatSoft, Tulsa, Oklahoma, USA).
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Results and discussion

The Mixolab process has the advantage of being able to measure
properties of proteins, starch and associated enzymes in one test. All the
Mixolab II results are summarised in Table 1. The parameters C2, C1-C2,
slope a were recorded when heating reached 52 — 57°C, during the second
phase. Torque C2 values and C1 — C2 (gluten network strength) were not
affected by species, significant differences were caused by meteorological
conditions within experimental years.

Table 1 — Mixolab II parameters related to protein and starch characteristics

T. dicoccon T. spelta
P t

arameter mean = SD range mean = SD range Probo b
C2 [Nm] 029+0.06 0.23-033 032+0.07 027-039 ns ** ns
o -0.05+ -0.04--0.05 -0.07+ -0.04—-0.11 ** ns ns
[Nm'min '] 0.01 0.03
Cl-C2 0.80+0.06 0.75-0.85 0.78+0.07 0.75-0.82 ns ** ns
[Nm]
Cs [Nm] 0.64+0.10 0.53-0.71 0.87+0.13 0.73-0.96 *** * ns
Cs—C2 0.35+0.05 0.30-0.39 0.54+0.08 0.460-0.60 *** ns *
[Nm]

C3 [Nm] 1.61+0.19 145-1.69 1.67+0.15 1.61-1.80 ns *** ng

C4 [Nm] 1.34+034 098-1.55 1.40+020 1.31-1.51 ns *** ng

C3-C4 026+0.17 0.14-047 027+0.16 0.15-0.32 ns ns ns

[Nm]

C5 [Nm] 1.98+£0.58 1.400-2.30 2.45+0.59 1.97-2.96 ** *** pg
041+0.08 036-047 0.63+0.13 047-0.71 *** ns ns

[Nm-min]

vy [Nm'min'] -0.04+ -0.02--0.07 -0.03+ -0.03--0.05 ns ns *

0.03 0.01
T3-T2 [min] 7.54 +1.68 6.34—-8.33 621+1.11 546-7.82 ** * **

Source of variation: p, — Triticum species, p, — years, p, — interaction
species x years. Level of significance of treatment factors determined by
the F-test at * p < 0.05, ** p < 0.01, *** p < 0.00] ns — notsignificant,
SD — standarddeviation. C2 — protein weakening, o — speed of the protein
weakening, C1-C2 protein network strength, Cs — torque in 8-th min of the
test, Cs—C2 — protein quality, C3 — starch gelatinization, C4 — amylolytic
activity, C5 — starch retrogradation, f§ — gelatinization speed, y — enzymatic
degradation speed, C3—C4 difference and amylase activity, T3—12 — time
of gelatinization.
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Higher values of C1-C2 are indicative for lower level of
proteolytic activity (Svec, Hrugkova, 2015). The mean C2 values
for both species were below 0.4 Nm (0.29 Nm and 0.32 Nm) and
indicated that dough will be less tolerant to mixing. Good quality
proteins are represented by C2 0.5-0.6 Nm. In the second phase, starch
started to gelatinize, the proteins structures changed due to protein
denaturation, starch granules (mainly damaged) started to swell and
these changes modified dough consistency (Jirsa et al., 2007). The
greater the decrease in consistency, the lower the protein quality.
Slope a, as an indicator of the speed of protein network weakening
was significant for species, with lower values for emmer cultivars
(=0.05 Nm-min™) than for spelt (-0.07 Nm-'min™), which confirmed
lower protein quality of spelt. In the study of Wiwart et al. (2017), spelt
varieties with higher GI were characterized by lower slope a, which
was confirmed also in our experiment but for emmer. Szafranska (2010)
for commercial wheat flour determined wide range of slope o from
—0.130 Nm'min™ to —0.006 Nm-min~' and suggested that slope a is
probably not species specific parameter. This opinion was not confirmed
in our experiment for hulled wheat species. In the present study, torque
in the 8th minute of the Mixolab test (Cs) and the difference Cs—C2
were determined. In both parameters, significant differences between
Triticum species were found, with lower values and higher protein
network strength for emmer. In the third phase of Mixolab II curve,
the evaluated parameters were C3 and B, the heating continued, dough
remained under constant mixing, protein denaturation and starch
gelatinization were stopped. Maximum torque during the heating phase
C3, did not statistically differ between both species and averaged
1.61 Nm and 1.67 Nm. Slope B, which is an indicator of gelatinization
speed, was significant for Triticum species, lower slope B and slower
gelatinization process was determined for emmer (0.41 Nm-min™;
0.63 Nm-min™ for spelt). Emmer had significantly longer gelatinization
time (T3-T2 = 7.54 min) than spelt (6.34 min). Although studies on
the Mixolab characteristics of hulled wheat species are scarce, lower
torque in point C3 for spelt and emmer (1.54 Nm; 1.22 Nm) and shorter
gelatinization time (5.0 min and 5.2 min) were reported by Rachon et
al. (2016), Wiwart et al. (2017) observed positive correlation between
slope B and Falling number for spelt, which provide information about
the hydrolytic activity of a-amylase during heating.

The fourth phase evaluated the enzymatic activity and heat stability of the
starch gel at the temperature over 80°C. The parameters C4, C3—C4 and slope y
are assessed. None of these parameters was significantly influenced by analysed
Triticum species, statistical differences were observed in growing years.
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The fifth phase, when the dough was cooled to 50°C, the torque C5
was evaluated. Significantly higher value of C5 presented spelt varieties
(2.45 Nm) and higher retrogradation of the starch during the cooling phase,
probably due to the higher gelatinization speed in the heating phase.

Triticum species used in this study varied in Mixolab rheological
parameters, therefore bread produced was significantly different in
the specific bread volume (SBV). Spelt varieties yielded higher SBV
(3861.0 cm®*-kg™!) compared to emmer (3286.0 cm?-kg™), the effect of
climatic conditions was not significant. Correlations were determined
between spelt Mixolab quality parameters and direct bread quality (SBV).
For spelt, the SBV had highest negative correlation with Mixolab o
(r =-0.71) and C5 (r = —0.63). Results showed that torque C2 did not
correlated with SBV, probably due to the high protein network weakening —
o and lower protein network strength. In the case of emmer, strong positive
correlations between SBV and C2 (r = 0.80) was determined. In the study
of Dhaka et al. (2012), these differences were attributed to glutenin/gliadin
ratio which highly correlated with SBV and Mixolab parameter C2. In our
study, the most suitable parameters for prediction of spelt bread making
quality and higher SBV was Mixolab a. For emmer, the potential of
parameter C2 was confirmed for SBV prediction.

Table 2 — Correlation coefficients between Mixolab and bread quality
parameters of spelt and emmer (bold)

c3 C4 cs a B y SBV
c2 072
-0.91 0.80
C3 0.63 0.79 -0.47
0.95 0.91 0.77
C4 0.68
0.98 -0.66 091
Cs 0.59 0.64 0.63
077 0.93
a 063  -0.71
p
0.74
Y

Note: C2—protein weakening, C3—starch gelatinization, C4—amylolytic
activity, C5 — starch retrogradation, o — speed of protein weakening,
p — gelatinization speed, y — enzymatic degradation speed, SBV — specific
bread volume, correlations significant at ** p < 0.01.
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Conclusion

The examined ancient wheat species differed considerably in Mixolab
rheological parameters and direct baking quality.

1. Clear distinction between Triticum species were found in Mixolab
parameters related to protein characteristics — speed of the protein network
weakening o, torque point Cs, difference Cs—C2 and starch characteristics —
starch gelatinisation speed B, torque point C5. Specific bread volume was
higher for spelt compared to emmer.

2. For emmer wheat, Mixolab torque point C2 was found to be highly
associated with specific bread volume (SBV).

3. Spelt SBV was highly and negatively correlated with o — speed of
the protein network weakening, showing the potential of this parameter for
SBV prediction. In this study, Mixolab pasting properties of spelt, C3 and
C5 had medium relationship with direct baking quality. Emmer SBV did
not correlated with Mixolab parameters related to starch characteristics.
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BJIUSITHUE CUCTEM 3EMJIEJIEJIUSI U TATAHUS
PACTEHUU HA PEOJIOTHYECKHUE KAYECTBA
U YPOKAMHOCTDb O3UMOM HMILIEHUILIBI

Mazoanena Jlauxo-bapmowosa’
Jocusa Jlauxo-Bapmowiosa’
Mameii Xyoex!
Cepeeii Hyxun?
1: Cnosaykuit cenvckoxosaiicmeennuiii ynugepcumem ¢ Humpe,
Cnosauxan Pecnybonuka;
2: ®I'bOY BO Apocnasckaa I'CXA, Poccuiickaa Dedepayus

KittoueBble cnoBa: o3uMast MIICHUIIA; KA94eCTBO MYKH U T€CTa; ypoXKaii-
HOCTb; OpraHM4ecKas cucTeMa

Lenbto maHHOTO WCCIENOBaHUS OBUIO OIEHWTH BJIHMSHHE CHCTEM
3emienenus (uHTerpupoBaHHoit — INT mo cpaBHEHHIO C OPraHUYECKUM —
ORG) u wucrounmkoB mwraHus pacTeHuil (cuHTermueckux B INT mo
CPaBHEHHUIO C pa3penieHHbIMH opranndeckumu B ORG) Ha kadecTBEHHBIC
XapaKTEPUCTUKH O3MMOM TIIICHUIIBI U €€ TIPOIYKTUBHOCTh. BbhUIH OIlCHEeHBI
pe3ynsrarhl mocie 16 IeT TONeBBIX JKcIepuMeHToB. [IpemmecTBeHHUK
O03UMOW TIIIEHUIHI OBUT a30THUKCATOPOM. YPOXKAHHOCTH 3€pHA O3UMOM
nreHuisl (6,8 1/ra B INT; 6,5 T/ra B ORG) CyIlIecTBEHHO He pa3iinyanach
B 3aBUCHMOCTH OT CHCTEM 3emJenenus. VICTOYHWKM THTaHUsS pacTeHUH
OKa3bIBAJIN OMMHAKOBOE IMOJIOKUTENFHOE BIHSHAE HA YPOXKAHOCTB.
KomuuecTBo ceiporo mporerHa Obi10 BhilIe B cucteMe INT nmpumepHo Ha
0,2%. Bpems pa3utus Tecta Ha papuHorpade u cTabUIbHOCTD TeCcTa ObUTH
caMbIMH TTpoAoIpKuTensHBIME st ORG 1 ymoopenwii. [Tokazarenu kadecTra
Mixolab nokazanu yetkoe paznuuune Mexay cuctemamu ORG u INT, a Taxxe
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yAOOpEeHNSIMH B XapaKTEPUCTHKAX 3epHa 1 kpaxmaia. Cucrema ORG umeer
MTOTEHIINA JUTS TOCTHYKEHHS CTAOMIHLHOTO BBICOKOTO KadecTBa ypoXKasi Mpu
3HAUUTEIHLHO MEHbIIIEH 3aBUCUMOCTH OT BHELTHHUX PECYPCOB.

EFFECT OF CROPPING SYSTEMS
AND PLANT NUTRITION ON RHEOLOGICAL QUALITY
AND YIELD OF WINTER WHEAT

Magdaléna Lacko-Bartowvovd'
Lucia Lacko-Bartowovd’
Matej Hudec'

Sergey Shchukin’

1: Slovak University of Agriculture in Nitra, Slovak Republic;
2: Yaroslavl State Agricultural Academy, Russian Federation
Key words: winter wheat; flour and dough quality; yield; organic
system.

The objective of this study was to evaluate the effect of cropping
system (integrated-INT vs. organic-ORG) and plant nutrition sources
(synthetic in INT vs. approved organic in ORG) on quality traits of winter
wheat and its productivity. The results after 16 years of field experiments
were evaluated. Pre-crop for winter wheat was N-fixing crop. Grain
yield of winter wheat (6.8 t-ha™ in INT; 6.5 t-ha™ in ORG) did not differ
significantly, plant nutrition sources had equal and positive effect on the
yield. Crude protein quantity was higher in INT system by about 0.2%.
Farinograph dough development time and dough stability were the longest
for ORG and fertilized treatments Mixolab quality indicators showed clear
distinction between ORG and INT systems and fertilization in the protein
and starch characteristics of the grain. The ORG system has the potential
to achieve consistent, high quality yields with significantly lower reliance
on external inputs.

Materials and methods

Along-term cropping systems experiment has been conducted at the Field
experimental station of the Faculty of Agrobiology and Food Resources
SUA in Nitra since 1999. The soil type is a haplic luvisol developed at
proluvial sediments mixed with loess. The elevation of experimental fields is
178 m a.s.1., the climate is continental. The average long-term (1961-2000)
annual rainfall is 547.6 mm, average long-term temperature is 9.9°C.

The experimental factors were cropping systems, fertilization, and
growing years (2014/2015 and 2015/2016). The share of crops in the two
cropping systems, organic (ORG) and integrated (INT) is summarized in
Table 1.
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Table 1 — Share of crops in two cropping systems

Organic Integrated
cereals (wheat, barley) 33.3% cereals (wheat, barley) 50.0%
perennial legumes (lucerne) 33.3% peren. legumes (lucerne) 16.7%
annual legumes (peas) 16.7% annual legumes (peas) 16.7%
row crops (maize) 16.7% row crops (maize) 16.7%

Pre-crop for winter wheat was N-fixing crop. The fertilization treatments
were fertilized (F) and unfertilized (NF, without manure and fertilizers)
variants. A split-plot design was used with cropping systems as the main
factor, subplots were fertilization variants. Complete crop rotations were
performed every year in four replicates, the area of one plot was 100 m?2. In
both cropping systems, the fertilized treatments were based on 40 tha™' of
manure which was applied for maize with medium depth ploughing. In both
systems additional fertilizers were used. The application rate was calculated
based on the macronutrient content in soil and plant needs to obtain the yield
of 6 t-ha! of winter wheat. The data are summarized in Table 2.

Table 2 — Crop management data and doses of nutrient application
for winter wheat

System | Sowing date | Harvest date I\Eggiin Phﬁ;ﬂi (jlrus P(lltg.shs:gm
Integrated | 10.10.2014 14.7.2015 60 45 120
8.10.2015 20.7.2016 80 40 120
Organic 10.10.2014 14.7.2015 24 15 36
8.10.2015 20.7.2016 60 37 90

Synthetic fertilizers in INT system were applied in three (in 2014/
2015: before sowing; regeneration dose at BBCH 12; productive dose at
BBCH 28) and two (in 2016 only spring) split applications. In ORG system,
organic fertilizer approved for organic agriculture (Flovenal) was used in
March (BBCH 22-28). Weeds were managed mechanically in ORG syste,
in INT system by herbicides. Soil tillage was based on ploughing at the
depth of 0.2 m in both systems.

Plots of winter wheat cv Laudis were combine harvested at maturity
(14% moisture content), thousand grain weight (TGW in g) was determined
from the harvested grains, 2 x 500 grains. Winter wheat yield and TGW
were measured in four replicates.

Indirect indicators of baking quality were analysed on the whole grain
meal in four replicates.

Wheat samples were milled using PSY MP20 (Mezos, Czech Republic),
Falling number (FN) was determined on Falling number 1100 (Perten
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Inst. Sweden) according to AACC 56-81 B. Crude protein quantity (CP)
was calculated from the determination of total nitrogen, using Kjeltec
1002 System (Tecator AB, Hoganas, Sweden) based on N x 5.7 (in dry matter).

Rheological properties of dough were analysed using Brabender
Farinograph-AT (Brabender Corp., Germany), according to ICC
115/1 method in winter wheat flour obtained by grain milling on Quadrumat
Senior (Brabender Corp., Germany). Water absorption capacity (WA)
of flour in percent, dough development time (DDT) in minutes, dough
stability (DS) in minutes, softening of dough (SD) after 12 minutes were
determined in farinograph units (FU). Mixing tolerance index (MTI) in FU
as the difference from the top of the farinograph curve at the peak to the top
of the curve measured five minutes after the peak was determined.

Multifactorial analysis of variance (ANOVA), with cropping systems,
growing years, and fertilization treatments as the main factors was
performed. Significant differences between the factors and their interactions
were determined by F-test at P < 0.05; P < 0.01; P < 0.001 probability
levels. Fisher’s least significant difference test (LSD) was used to identify
significantly different mean values. For statistical analyses the software
STATISTICA version 10.0 (StatSoft, USA) was used.

Results and discussion

Productivity is usually considered as a bench-mark when comparing
the performance of cropping systems. At the same time it is important
to consider the capability of a system to produce high output per unit of
resources used. Grain yield of winter wheat did not differ significantly after
16 years of cropping systems realization (Table 3), whereas significant
increase of yield (0.8 t ha™') was recorded on fertilized treatments.

Table 3 — Quality parameters and productivity of winter wheat

System CP | WA DDT DS SD | MTI | TGW | Yield
(%) | (%) | (min) | (min) | (FU) | (FU) | (g) |(tha)
Organic 11.4b| 61.3a | 1.35a| 6.19a | 39.0b | 45.9b | 43.0b | 6.5
Integrated 11.6a| 60.8b | 0.96b | 4.25b | 62.0a | 53.9a | 459a | 6.8
Mean + SD 11.5£61.0£(1.15£(5224+|50.5+(|49.9+|445+| 6.7+
0.7 | 09 | 0.88 | 3.48 | 21.2 | 20.0 | 2.6 1.6
PSyStem kokok skk kokok kskok sk koK skksk ns
Fertilization
Fertilized (F) 11.7a| 61.5a | 1.36a | 6.67a | 41.8b | 39.4b | 45.7a | 7.l1a
Non-fertilized (NF)| 11.3b| 60.6b | 0.95b | 3.77b | 59.2a | 60.3a | 43.3b | 6.3b
P fertilization kokok sk KRk Kskok sk K3k sk K3k
Year
2015 11.0b| 61.2a | 0.74b | 6.35a | 39.9b | 41.3b | 44.1 | 5.4b
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Continuation of the table 3

System CP | WA | DDT | DS SD | MTI | TGW | Yield
(%) | (%) |(min) | (min) | (FU) | (FU) | (g) [(tha™)

2016 12.0a]| 60.9b | 1.57a | 4.09b | 61.1a | 58.4a | 44.9 | 7.9a
Pyear skeskosk * skeskosk sk skesksk sk ns sksksk
System x
Fertilization
Organic F 11.6b|61.4ab| 1.93a | 7.56a | 33.7d | 37.0d | 43.9 | 6.8
Integrated F 11.8a| 61.6a | 1.13b | 5.78b | 49.9b | 41.9c | 475 | 7.4
Organic NF 11.2d| 61.2b | 0.77c | 4.81c |44..3c| 54.7b | 42.2 | 6.3
Integrated NF 11.4c| 60.1c | 0.78c | 2.72d | 74.1a | 65.9a | 444 | 6.2
P Sys‘[em X * ksk skeskeosk * skesksk k ns ns
fertilization

CP — crude protein, WA — water absorption, DDT — dough development
time, DS — dough stability, SD — softening of dough, MTI — mixing tolerance
index, TGW — thousand grain weight, Values in column followed by different
letters are significantly different at P < 0.05. Mean values and standard
deviations shown, * ** *** [nfluence of factors system, fertilization
treatment, growing year and interaction system x fertilization provable at
P <0.05, 0.01 and 0.001, ns — non-significant.

Moreover differentiated meteorological conditions during two growing
years resulted in the highest effect on grain yield (2.5 t-ha™). Interactions
of cropping systems x fertilization were not significant, indicating that
different sources of plant nutrition had equal and positive effect on grain
yield. Indirect indicators of wheat quality evaluated in this study were
crude protein quantity (CP), FN, and TGW. The results indicated significant
variance among cropping systems, fertilization (besides FN) and growing
years (besides TGW). Quantity of CP and TGW were higher in INT system
(11.6%; 45.9 g), FN was high in both systems, indicating low amylolytic
activity. Fertilization treatments, synthetic in INT and organic in ORG,
enhanced the quantity of CP by 0.4% and TGW by 2.4 g. Extremely dry
and warm weather during maturation of grain in the second growing
year resulted in 1% higher CP quantity. Interactions of cropping systems
x fertilization were not significant for TGW. Positive effect of organic
fertilizer itself and in combination with bio-activator on the yield and yield
components of common wheat was reported by Jablonskyté-Rascé et al.
(2013) but, opposite to our findings, increase in grain yield resulted in the
reduction of protein and gluten quantity of wheat.

Farinograph results indicated significant effect of cropping systems,
fertilization, growing years and interaction systems x fertilization for all
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rheological indicators. All these quality properties were better for ORG
system and fertilized treatments. Organic wheat flour was characterised
by higher WA (61.3%), longer DDT (1.35 min), DS (6.19 min), lower SD
(39.0 FU) and lower MTI (45.9 FU) compared to INT, and therefore the
flour can be classified as strong. In INT non-fertilized treatments, the
shortest DS (2.72 min), highest SD (74.1 FU) and highest MTI (65.9 FU)
were determined. Results may be associated with N inputs based only on
N-fixing crops in crop rotation. In ORG, NF variant, similar trends were
noticed, but higher share of N-fixing crops compared to INT system resulted
in higher DS, lower SD, and MTI.

Non fertilized treatments of both systems resulted in worsening
of farinograph quality indicators such as DDT, DS, SD, and MTI. For
commercial organic wheat Draghici et al. (2011) detected very low DS
(0.8 min), lower Zeleny index, gluten and protein content, which resulted in
lower quality of organic flour and bread.

There is a poor availability of data on the effect of cropping system
on rheological parameters of wheat. Still, Podolska et al. (2020) reported
important influence of the share of cereals in crop rotation on the grain and
dough quality, with a decrease of alveograph value «W» with increased share
of cereals. Babulicova and Gavurnikova (2015) found higher wet gluten
content and gluten index in crop rotations with lower share of cereals.

Conclusion

The presented study provides a better understanding of the long-term
effect of cropping systems on rheological quality traits of winter wheat
and its productivity. Well-designed and adapted cropping system to soil,
climate, and external plant nutrition sources has important implications
on production and product quality parameters with impact on farmers,
processors, and consumers. Replacement of chemical inputs in organic
system for a more diversified crop rotation, higher share of N-fixing crops
and use of certified nutrition sources resulted in consistent, high quality
grain yields of winter wheat with lower reliance on external inputs.
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N3MEHEHUE YNCJIEHHOCTU IEAOBUOHTOB
O/ BIUSTHUEM PA3JIMYHBIX TEXHOJIOT U
BO3JEJBIBAHUSA KOPMOBBIX KVYJ/IBTYP

acnupanm Aganacvesa T.U.; k.c.-x.n., oouenm Tpyghanoe A.M.
(@I'BOY BO Apocnasckaa I'CXA, Apocnasns, Poccus)

KiroueBsle ciiopa: HC,[[O6I/IOHTLI, XHUIIHBIC XYKCINIBI, TOXKICBLIC UCP-
BHU, TCXHOJIOTUH BO3ACIIBIBAHUSA, OPraHUYCCKOEC 3EMIICACIINE, CeBOO60pOT.

B uccnenosanusx 2020 roga Ha 1epHOBO-TIOA30JIUCTON TTOYBE B TIOCE-
BaX KOPMOBBIX KYJBTYp ObLIO YCTAHOBIIEHO, YTO HAanOOJIee OIaronpusTHhIC
YCIIOBUS JUUTSI IOXKJIEBBIX YEPBEN CO3/IaBAIHCH O] TOCEBAMU MHOTOJIETHHX
TpaB U SIPOBOU TPUTHUKAJIE, IS XULIHBIX KYKEJIHI — [TOJ IOCEBAMH OIHO-
JETHUX TpaB U stuMeHs. Cpeny MpUMeHsIeMbIX TEXHOJIOTHIA Ha pacipocTpa-
HEHHH KYKEJIUI] TIOJIOKUTEIBHO CKa3aJloCch MPUMEHEHUE OPraHMYECKOH U
3KCTCHCUBHOM TCXHOJIOTHMH, TOI'Ja KaK KOJIMYE€CTBO ‘IepBeI‘/‘I 6I)IHO MaKCH-
MAaJIbHBIM TP OPTaHUYECKONH U UHTCHCHBHOM.

CHANGE IN THE NUMBER OF PEDOBIONTS UNDER
THE INFLUENCE OF DIFFERENT CULTIVATION
TECHNOLOGIES FODDER CROPS

Postgraduate student Afanasieva T.1.;
Candidate of Agricultural Sciences, Docent Trufanov A.M.
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia)
Key words: pedobionts, ground beetles, earthworms, cultivation
technologies, organic farming, crop rotation.
In studies of 2020 on sod-podzolic soil in the forage crops rotation, it
was found that the most favorable conditions for earthworms were created
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under crops of perennial grasses and spring triticale, for ground beetles —
under crops of annual grasses and barley. Among the technologies used,
the number of ground beetles was positively affected by the use of organic
and extensive technology, while the number of earthworms was maximum
when organic and intensive.

CoBepiieHCTBOBaHNE arpOTEXHOJIOTHH B CTOPOHY WHTEHCH(DHKAIINU
COTIPOBOXKJAETCSI HEYKJIOHHBIM POCTOM IIPHUMEHEHUS YIOOPEHUH U arpoxu-
MHKAaTOB KaK TJIABHOTO yCIIOBHS MOBBIIIEHUS YpoxkaitHOCTH. [Ipn aTOM, He-
00X0IMMO¥ MEpOH 3alTUTHI PACTCHHH SBIIICTCS MPUMEHEHNE TICCTUITHIOB,
OJTHAKO MHOTHE U3 HIX HAHOCAT Bpel OKpY’KaroIIel cpene, KpoMe TOro, co
BpEMEHEM TIPOSBIIAETCS yCTORIMBOCTE K HUM [1].

[ToaToMy Ha COBpeMEHHOM dTare pa3BUTHS OTPACIN PaCTEHHEBOACTBA
BECbMa SPKO TPOSBISETCS IBM)KEHHE B CTOPOHY JKOJIOTHU3ALMU XO3SH-
CTBEHHOH JIEATEIHPHOCTH OJTHOBPEMEHHO ¢ 00ecreueHueM COINaIbHO-IKO-
HOMHYECKOH YCTOMINBOCTH. CYIIHOCTD DKOJIOTH3AIIUN CEIBLCKOTO XO3SH-
CTBa 3aKJIIOYAETCA B MPUBEACHUN €TO B COOTBETCTBHE C IKOJIOTHUECKUMHU
3aKOHAMH, PEIICeHUH 3a/1ad COXpaHEeHHs OMOpa3HOO0Opasws, alanTalud K
arpo3KOJIOTUYECKUM YCIIOBHUSAM, ONTHMHU3AINN COOTHOIICHUS TIPUPOIHBIX
W CEITbCKOXO3STMCTBEHHBIX YIOAMM, ONOIOTH3AINH 3eMieneus [2].

OpmHMM W3 HampaBleHHH TAKOTO JBUKECHUS SBISETCS OPTaHUYECKOE
3emiiezienue. B yrpoieHHOM MOHMMaHu| OHO TIPEACTaBIseT co00il cucTe-
My BO3IIEJBIBAHUS CETbCKOXO3SHCTBEHHBIX KYJIBTYp 03 MPUMEHEHUS CHH-
TETUYECKH MPON3BOICTBEHHBIX MUHEPAIBHBIX YIOOPEHUH M XUMHYECKHIX
CPEICTB 3aIIUTHI pacTeHuH [3].

Cpenu cBOWCTB M TTOKA3aTENCH III0NOPOINS TTOYBHI BaKHEHIIIee 3HATC-
HUE UMEIOT OMOIOTUIECKHE, KOTOPBIE OMPEIENIIOTCS B TOM YHCIIE PacIpo-
CTpaHEHHEM T0JIe3HOM oYBeHHOM (ayHbI [4].

Hannare mone3HbIX TOYBEHHBIX OECTIO3BOHOUHBIX SBISETCS OMpPEAes-
FOIIIIM TIPH3HAKOM DKOJIOTHUECKOI HallpaBIeHHOCTH 3emiienenusi. OHu urpa-
FOT OTPOMHYO POJTh B CO3JJAaHUH TUTOJOPOJIHS TIOUBEI, a TAKXKE HMEIOT BAKHOE
VHIWKAIMOHHOE 3HaUYeHHE KaK JJIsl aHTPOTIOT€HHOTO H3MEHEHHS TI04YB, TaK U
TIPH OTPEACIICHUH COCTaBa MTOYBBI, €€ CBOMCTB U PEKUMOB [5].

[To 3T0if mMpuunHe, U3y4eHNE N3MEHEHHs YUCICHHOCTH MEI00HOHTOB
BXHO HE TOJBKO JUIA OMpPEIENIEHUS arpO3IKOJIOTHIECKOTO COCTOSHUS OMO-
[IEHO03a, HO ¥ JJISl Pa3BUTHUS OMOJIOTHYECKOTO Crioco0a 3aIIuThl PacTeHHIA,
KOTOPBI SBISETCS 0€30TIaCHBIM HHCEKTUIMIHBIM METOZOM KOHTPOJIIS Bpe-
TUTENICH IS YCIOBHH SKOJIOTH3AITNH 3eMIeaenus [6].

Ucxons n3 3T0or0, BeChMa aKTyaIbHBIMH ¥ 3HAYUMBIMH SIBIISTFOTCS TIPE-
CTaBIJIEHHBIC NCCIIE0OBAHUS, 33/1a9aM1 KOTOPBIX OBLIO YCTAHOBUTH JMHAMU-
Ky U3MCHECHHSI YMCIICHHOCTH ITOJIC3HOH MOYBEHHOM (PayHBI IO ACHCTBHEM
Pa3IMYHBIX TEXHOJOTHI BO3IENBIBAHUS KYJIBTYP KOPMOBOTO CEBOOOOPOTA
B yCIIOBUAX SIpociTaBckoil 001acTH.
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Metoauka

HccnenoBanus npoBomuianck B 2020 romy B COBMECTHOM OITBITE
OI'BHY «ApHUMXKK — ¢punmuana BUK um. B.P. Bunssimca» u xadenpsl
arpoHomun ®I'bOY BO Spocnasckas 'CXA Ha nepHOBO-ITOA30JIMCTON
CPEIHECYTIIMHHACTON TIOYBE B CEBOOOOPOTE C KOPMOBBIMH KYJIBTypaMu (011-
HOJIETHHE TPaBbI, MHOTOJICTHUE TPaBhl 1, 2, 3 JET MOJBb30BAHMUS, SIPOBAS
TPUTHKAJIE, TYMEHb, KYKypy3a), IPU BEIPAIIMBAHUN UX TI0 Pa3IUYHBIM IO
WHTEHCUBHOCTH TEXHOJIOTHSAM (IKCTEHCHBHAS — KOHTPOJIb; NHTEHCHBHAS —
CpelHUE J03bl MUHEPAIBHBIX yIOOpPEHWH, HaBO3; BHICOKOMHTECHCUBHAS —
TIOBBIIIICHHBIE JI03bl MHHEPAJIBHBIX YIOOpPeHUI, HABO3, TIECTHIIUBI; Opra-
HUYECKas — OPraHnIeCKUe YIOOpeHNs: HaBO3, CUACPATHI).

B unccrnenoBaHusIX MCMONB30BAIMCh OOIIETIPUHSTHIE METOJUKH: YHC-
JEHHOCTh XUIIHBIX KYyxenul (Coleoptera) — ¢ IOMOIIBIO JIOBYIIKK bap-
Oepa, ydeT YUCICHHOCTH JOXKACBBIX depBeit (Lumbricidae) — MeTomoM OT-
MYYHBaHUS (PACKOIIOK), CTATUCTHYECKYIO 00pabOTKY SKCIIEPUMEHTAIBLHBIX
JTAHHBIX ITPOBOJIMIIH C TIOMOIIBIO JUCIIEPCHOHHOTO aHAIN3a.

Pe3yabTarsl

C cymiecTBeHHBIMU U3MEHEHHUSIMHA Ha YHCIEHHOCTh JOXKIEBBIX YepBei
MTOBJIFSUTA CIIEMYIONTHE KYIBTYPBI CeBO0OOpoTa (Tadbnmma 1).

Tabnuia 1 — YuCcIeHHOCTh T0KIEBBIX YePBE B CPEIHEM 3a BEreTal[MOHHBIN
TIEPHOJ, IIIT./M?

YKCIEHHOCTD, IIT./M?
Bapuant CJIOM MOYBBI, CM
0-10 | 1020 | 0-20
®daxktop A. Kynerypa ceBoobopoTa
OpnHONEeTHHE TPABbI C MOACEBOM MHOTOJIETHUX TPaB 28,5 31,7 60,2
Slumenn 29,1 29,3 58,4
Kykypy3sa 29,8 31,7 61,5
SpoBas TpuTHKaIe 36,2 31,5 67,7
MHoroneTHue Tpassl 1 L.II. 35,1 34,8 69,9
MHoroseTHHE TPaBhI 2 T.1I. 32,4 30,2 62,5
MHoroneTHue TpaBsl 3 I.II. 38,0 36,5 74,5
HCPys 6,0 Fy < Fos | Fy <Fos
®axtop B. TexHonorus Bo3enbiBaHus
DKCTeHCHBHAS (KOHTPOJIb) 31,5 31,6 63,1
HMuaTeHcuBHas 33,0 32,5 65,6
BricokonHTEHCHBHAS 32,9 32,3 65,2
Opranunyeckas 33,4 32,5 65,9
HCPos F;p < Fos Fcp < F05 Fq) < Fos
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SpoBas TpUTHKaje 3HAUUTENBHO YBEIMYWIA MOKazarens Ha 27,1% B
cioe 0—10 cM o cpaBHEHHIO ¢ OJHOJIETHUMH TPaBaMH C ITOICEBOM MHOTO-
netHUX. [Ipu 3TOM, Ba)KHO OTMETHTD, 4TO B ciioe 10-20 cM HabiIOmanoch
HE3HAYMTEIbHOE, HO CHIDKeHHEe ducieHHocTH Ha 0,6%. MHoroierHue
TPaBbI TIEPBOTO TOJIa TIOJIL30BAHUS CYIIECTBEHHO YBEIHYIIN 3HAYCHUE HA
23,2% 1o cpaBHEHHIO C OJHOJIETHUMHU TpaBaMH, & MHOTOJIETHHE TPaBBI
TpeThero roga — Ha 33,4%.

[IpuMeHeHne pa3IMYHBIX TEXHOJOTWUH BO3JENBIBAHHS K CYIIECTBEH-
HBIM M3MEHEHHAM He npuBeso. OIHAKO CTOUT OTMETHTh, YTO CaMble BbI-
COKHME 3Ha4YeHHUs] HaOIIOJaloch B BapUaHTE OPraHUYECKOW TEXHOJIOTHUH
BO3/ICNBIBAHUS TI0 BCEM aHAIM3MPYEMBIM CJIOSIM, & CaMble HU3KHE — MPH
KOHTPOJILHOH TEXHOJIOTHH.

Co 3HaYHUTEITHHBIM YMEHBIIEHUEM YHCIEHHOCTH XHUIIHBIX JKY>KEHIl B
Hauajle BeTeTally OB TTOYTH BCE BEIPAIIMBAEMbIE KYIBTYPhI CEBOO-
Oopota kpome SUMeHs (Tadnuma 2).

Tabnuma 2 — YACIeHHOCTh XHUIHBIX JKYXKEIHII B CPEIHEM 33 BETETAIIHNIO,
wT./10 TOBYIIKO-CYTOK (B CpeHEM TI0 H3y4aeMbIM (aKkTopam)

YuCIeHHOCTD JKyXeuil, IIT./ 10 JTOByIIKO-CYyTOK

Bapuant B Hayaje B KOHIIE B CpelHEM 32

BEreranuunu BETrCTAllMN BEreTamuro

daxrop A. Kynsrypa ceBoobopota

O,HHOJ'ICTHI/IC TpaBbl C IOACCBOM

MHOTOJIETHUX TPaB 14,5 B 14,5
Slaumensn 15,9 14,3 15,1
Kykypysa 9,7 14,6 12,1
MHuoroneTHue TpaBsl 1 L.II. 10,3 10,1 10,2
MHoroneTHue TpaBbl 2 LII. 6,3 11,3 8,8
MHoroneTHHE TpaBhl 3 T.II. 10,5 11,9 11,2
HCPys 2,2 Fy < Fos 2,4
®axkrop B. TexHonorust Bo3aenbIBaHUS
OKcTeHCUBHAsS (KOHTPOJIb) 11,0 13,2 12,1
HMuaTencuBHas 9,9 11,0 10,5
BricokonHTeHCHBHAS 11,9 12,0 12,0
Opraanyeckas 11,9 13,5 12,7
HCPys Fy <Fos Fy <Fos Fy <Fos
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SlumeHp HecylIeCTBEHHO YBENIWYWI MoKa3aTenb Ha 9,6%, B CBOIO oue-
penb KyKypy3a 3HaYnTeNbHO cHU3mIA Ha 37,4%, MHOTOJIETHHE TPABHI ITep-
BOTO rofa moyb3oBanus Ha 30%, MHOTOJIETHHE TPaBbl BTOPOTO TOAA MOJIb-
30BaHUs Ha 56,6% W MHOTOJIETHHE TPaBbl TPETHETO r'o/ia MOJIb30BaHUS Ha
27,6% 10 cpaBHEHHIO C OJHOJIETHUMH TPaBaMH.

B xon1e Bereranuu CymecTBEHHBIX pa3Induil He ObUIO OOHApYKe-
HO. MOXXHO OTMETHUTh, YTO CaMbIi BBICOKHI MOKa3arelb HaOII0galIcs B
BapUaHTE BHIpPAIIMBAaHUA KyKYypy3bl, HO YBEJIMUYEHHE COCTABUIIO BCETO
2,1%. MHoroneTHrue TpaBbl IIEPBOrO, BTOPOTO U TPETHErO Toja MOJIb-
30BaHMs YMEHbIIANU noKka3aTenb Ha 29,4%, 21% u na 16,8%, cooTBeT-
CTBEHHO.

B cpenneM 3a Bereranuio, Kak v B Ha4aJie BETETAIUU K CYIICCTBEHHOMY
CHIDKEHUIO YHCIIEHHOCTH XHIHBIX JKY>KEJIHII PUBEIN BCE KYIBTYPBI KPO-
Me STUMEHS, BBIpaIlMBaHNE 3TOH KyIBTYPHI CITOCOOCTBOBAIO HE3HAUNTEIb-
HOMY HoBbIIeHHIO Ha 4,1%. KyKypy3a CylecTBeHHO yMEHbILIMIA II0Ka3a-
Tenb Ha 16,5%, MHOTOJIETHHE TPaBBI IEPBOTO TO/Ia IMTOTK30BaHUS Ha 29,6%,
MHOTOJIETHHE TPaBbl BTOPOTO TO/1a MOoib30BaHus Ha 39,3% 1 MHOTOJIETHHE
TpaBHI TPETHETO TO/1a TIOIB30BaHuUs Ha 22,7% 110 CpaBHEHHIO C OTHOJICTHHU-
MU TpaBaMH.

CTouT OTMETHUTBH, YTO TPH BBIPAIIUBAHUY SIMEHS U MHOTOJIETHUX TpaB
MIEPBOT0 T0/ia MOJIB30BAaHUS K 3aBEPUICHUIO BETeTallui YUCIEHHOCTb XHIIl-
HBIX JKY’KEJIHL[ CHYJKajlach, TO €CTh €CIIM B Hayaje BETeTAallud IpHU sUMe-
HE 3HayeHHue cocTaBisuio 15,9 mrt./10 JOBYMIKO-CYTOK, TO K OKOHUYAHHIO
cam3miock 1o 14,3 mt./10 noBymIko-cyToK, AHaJOrH4YHAsl CUTyalus Ha-
Omonanack B IOCEBE MHOTOJIETHUX TPaBX MEPBOTO To/ia MOE30BaHMS, TIIe
YMEHBIIIEHHE pe3yabTaTa OT Hadaja BEreTalliH K 3aBEPIICHUIO COCTABUIIO
0,2 mT./10 noBymIko-cyTok. B cBOIO odepenp mpy BRIpAIIUBaHUH KyKypy-
3bI, MHOTOJIETHHX TPaB BTOPOTO M TPETHETO Toja MOJIh30BaHMUs, HAOIIOAA-
JIOCh TIOBBINIIEHUE YHUCICHHOCTH K TIOCICTHUM yueTaM, Ha 4,9 mT./10 no-
BYIIKO-CYTOK, 5 mt./10 oBymko-cyTok 1 Ha 1,4 mrt./10 IOBYIIKO-CYTOK,
COOTBETCTBEHHO.

[IpumeHeHne pa3nUYHBIX TEXHOJIOTMHA BO3JENBIBAaHUA K CYIIECTBEH-
HBIM M3MEHEHUsM He npuBesno. OnHaKo, pe3yabTaThl CBUAECTEILCTBYIOT O
TOM, YTO MO BCEM H3y4yaeMbIM NE€PHOaM BETETALMU CaMbIi HU3KUH IO-
Ka3aTesb Habmroaascs Npyu MHTEHCHBHOW TEXHOIOTHH. B KOHIIE BereTanuu
OpraHnyecKasi TEXHOJIOTHS CIIOCOOCTBOBaIa HAaHOOJbIIEMY 3HAUCHHIO aHa-
JTU3UPYEeMOro mokazarenst U cocraBmwia 13,5 mT./10 1OBYIIKO-CYTOK, YTO
Ha 2,3% OoJbIIIe KOHTPOIEHOTO BapruaHTa. OpraHnyeckast i BBICOKOMHTEH-
CUBHAs TEXHOJIOTUH B Hadajie BETeTallly IMOKa3all OMUHAKOBBIA Pe3ylbTar
B 11,9 mt./10 moBymKko-cyToK, uro Ha §,2% BbIIe KOHTpOIA. Takxe, mpo-
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CJIC)KMBACTCS TCHACHLUA YBCIIMUCHUS IIOKA3aTC/IAA OT HaYajla BETCTAlUU K
KOHIIY I10 BCEM HU3Yy4YaCMbIM TCXHOJIOTUSAM BO3IACIIBIBAHU.

BruiBoabI

Takum 00pa3oM, CylIeCTBEHHbIE U3MEHEHUS! B YUCICHHOCTH JIOXKJIe-
BBIX YepBeil HaOMI0aIMCh TOJIBKO MPH BHIPAIIMBAHUH PA3IMIHBIX KYJIBTYD
ceBooOopota. Tax, sipoBast TpUTHKaJE, MHOTOJIETHHE TPaBbI IIEPBOTO U Tpe-
TBETO TOJIa MOJIb30BAHMUS 3HAYUTEIBEHO YBEJTMUWIN 3HAYCHUE B CPEIHEM 3a
BereTaluoHHbIi. [Ipu 3TOM, Mo MOceBaMu sSUMEHsT HAONIOIAIMCH CaMble
HU3KHE Pe3yNIbTaThl, a 0] MHOTOJIETHIMH TPaBaMH TPETHETO rofia MoJb30-
BaHUS — caMmble BBICOKHE. [I[prMeHeHne pa3ImaHbIX TEXHOJIOTHIA BO3IIEIbI-
BaHUS Ha YHCIECHHOCTH JIOXKJEBBIX YePBEW B CPEIHEM 3a BETETAI[MOHHBIN
MIEPHOJI HE CTIOCOOCTBOBAJIO BBIBICHHUIO JOCTOBEPHBIX PA3INYHMA, OHAKO
HE3HAYUTEIBHOMY YBEIIMYCHHUIO [TOKA3aTelsl IPUBENN BCE TEXHOJIOTHHU BO3-
JIeNTBIBAHMS 110 CPABHEHHUIO C KOHTPOJIEM.

B cpennem 3a Bereranuio, HHTEHCUBHAsI TEXHOJIOTHS TPHBEJa K Hau-
MEHbIIEMY 3HaYEHHUIO YHCICHHOCTH XHUIHBIX JKY>KEIHUII, 2 OpraHuuecKas —
K HanOonpeMy. CylecTBeHHOE CHM)KEHHE B YHCICHHOCTH XUIIHBIX XKY-
JKEJIML HaOJlIoNanoch MpH BBIPALIMBAHUN KyKYpy3bl, MHOTOJETHHX TPaB
MIEPBOr0O, BTOPOTO U TPETHETO Iofia MOJIb30BAHUS.
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KittoueBble cioBa: opraHMYECKOe CENbCKOE X03HCTBO, OpraHUYecKas
NPOOYKLUS, OPraHWYEecKOe 3eMieliesine, OMOJOrHYecKoe 3emiieelue,
TEXHOJIOTUH OPTaHHYECKOTO 3eMIIeIeNusl, cepTu(rKanus, MOIrOTOBKa Ka-
JpOB.

Ha ocHoBe npoBeneHHOro aHanu3a ObLIM BBISIBIEHBI OCHOBHBIE IIPO-
OneMbl U MEepCTeKTUBbI Pa3BUTHSA OpraHMueckoro 3emieaenus B Poccun.
[IpencraBnena xapakTepUCTHKA POJIM arpapHBIX BY30B B pa3BUTHH OpraHU-
YECKOI'0 CEJILCKOTO XO3sIMCTBA B PETMOHAX CTPAHBI.

THEORY AND PRACTICE
OF ORGANIC FARMING IN RUSSIA

Doctor of Agricultural Sciences Belenkov A.1.
(FSBEI HE Russian SAU — MSAA n. a. K.A. Timiryazev,
Moscow, Russia)

Candidate of Agricultural Sciences Krivtsov LV,
Candidate of Agricultural Sciences Sidorov A.N.,
Candidate of Agricultural Sciences Kholod A.A.

(FSBEI HE Volgograd SAU, Volgograd, Russia)

Key words: organic agriculture, organic products, organic farming,
biological farming, organic farming technologies, certification, training.

Based on the analysis, the main problems and prospects for the
development of organic farming in Russia were identified. The article
presents the characteristics of the role of agricultural universities in the
development of organic agriculture in the regions of the country.

AKTYyaJIbHOCTH

B Hacrosimiee Bpemst B Poccuu Bce Oostbliiee BHUIMaHKE YAENSeTCs Ipo-
Onmemarnke pa3BUTHS OPTaHUYECKOTO CENBCKOTO Xo3siicTBa. OOImeMupo-
BOM TpeHJ mepexona Ha opraHuk-texHonoruu B AIIK u morpebnenue op-
TFaHUYECKOW MPOAYKIHHU MTOCTENIEHHO AOCTUT M Halllel CTpaHBbl, 3aCTaBIAA
TrOCyAapCcTBO BCe Halle oopalaTh BHUMaHHe Ha JaHHYI0 chepy. OcobeHHO
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AKTUBHO JaHHas MPOoOJIeMaTHKa CTaiga MyCCUPOBAaThCs B OOIIECTBE, HA4N-
Hast ¢ 2013 roga, korna ObUIM CO3aHbI ABa KIIOYEBLIX HA JaHHBIH MOMEHT
obmecTBeHHBIX 00beuHeHNs B chepe OCX — HanmonanpHBINA oprannde-
ckuii coro3 (HOC) u Coro3 opranuueckoro 3emieaenus (CO3). Jloooupoa-
HHE UHTEPECOB OPTraHUK-IPOU3BOIUTENCH TAaHHBIMHU COI03aMU U PACTYIIEE
BHUMaHHE CO CTOPOHBI MOTPEOUTENCH K OPraHMYECKON MPOAYKIUU TIPU-
BEJIM K TOMY, YTO cHadaia, B 2014-2016 rT., ObUIH MPUHSTHI BaKHEHIIINE
TOCYIapCTBEHHBIE W MEXIOCY/IapCTBEHHBIE CTaHIAPTHI, KOTOphIe BOOpan
B ce0s1 BCE pEKOMEHIAITHH T10 MTPaBUyIaM IIPOU3BOJICTBA, TepepabOTKH, Map-
KUPOBKH U PEAJTU3aI[UN OPTaHUYCCKON MPOIYKIUH, €€ cepTh(UKaiuy, a
TaK¥Ke JaJId HeOOXOJUMbIH TEPMUHOJIOTUICCKUI allapar, mocjie 4ero Mmpu-
usatue B 2018 . penepanproro 3akona Ne 280-D3 «O6 opranudeckoi mpo-
OYKIMA ¥ O BHECEHUN W3MEHEHWH B OTJENIbHBIC 3aKOHOJATEIbHBIE aKThI
Poccutiickoit @eaepannm» ObUIO aOCONIOTHO 3aKOHOMEPHBIM UTOTOM IIPO-
JIeTaHHOW paboThI B JTaHHOM HarpasieHu [ 1—4].

Berynusmmit B cumy B 2020 1. Ne 280-®3 akTHBU3UPOBAN JAEATENb-
HOCTh COOTBETCTBYIOIIUX OPTaHOB BJIACTH U CePTU(PUKATOPOB 1O (HOPMHU-
POBaHHIO peecTpa OPraHUK-IIPOU3BOAUTENEH, KaK B PEerHoHaX, TaK W Ha
(henepanbHOM ypOBHE, Jall TOMYOK K Hadally IMOJHOMACIITA0OHONH HAy4YyHO-
HCCIICIOBATEICKONH W 00pa3oBaTeIbHOW paboTe B JaHHOW 00JNIacTH, HO
TaKke M MPOJAEMOHCTPHUPOBAI MEINbIH CIEKTp MpobiieM, KOTOPEIE Tereph
HeoOxoauMo pernath. OIHO M3 KITFOYEBBIX MECT CPEIU JaHHBIX MPOOJeM
3aHUMAET MMPAKTHYECKHU TIOJTHOE OTCYTCTBHUE CKOJIb-HUOY/Ib JCTAILHO OTpa-
0OTaHHBIX, YCIEIIHO alPOOMPOBAHHBIX B PA3IMYHBIX TTOYBCHHO-KIIMMATH-
YECKUX YCIIOBUSAX PErHOHOB Poccuy opraHMYeCKuX TEXHOJIOTHH BO3IIEIbI-
BaHUS CEIHCKOXO03SIMCTBEHHBIX KyabTyp. K TOMY ke camo ToHsITHE crcTeMa
3eMIICICNTHSI B OTHOIICHUH OPTaHWYICCKOTO MPOU3BOJICTBA MTOKA BBITJISIUAT
YEM-TO OUCHb IPEMEPHBIM, KQKYIIMMCS JOCTATOYHO TOHATHBIM, HO, K CO-
JKAJICHUIO, TOJIBKO Ha Oymare. B pe3ynbrare 3Toro, CenbX03MpOU3BOAUTEIH,
Pa3MBINUISIONINE O MEPCIIEKTUBAX MTEPEX0/ia OT TPAIUIIHOHHOTO K OpTaHH-
YECKOMY 3EMIIEIENINI0, CTAKUBAIOTCS C OOBEKTUBHBIM AC(PHUIIMTOM IIPO-
BEPEHHBIX MPAKTHIECKUX PEKOMEHAINI 1 HE TOPOISATCS AeNarh dTOT pe-
ITUTENBHBIN TI1ar, a Te, KTO YXe padoraeT B chepe opraHuK-IIpOU3BOJICTRA,
MOJYy4Yar0T CTOJIb HEOOXOMUMBIC MPAKTUUESCKUE HABBIKA M HOBBIC 3HAHUS
METOZIOM ITPO0 1 OIIMOOK, TEM CaMbIM CO37IaBasi HEOOXOAUMBI (PYyHIAMEHT
i popMUpoBaHus oTedecTBeHHOH oTpacnu OCX.

eab u 3agaun

Lenb naHHO#M pabOTHI — aHANN3 TEKYLIEH CUTyallMd B OTEYECTBEHHON
cepe OpraHuuecKoro 3eMiIeeNus, onpeieseHle TEOPeTUIECKUX IPEIo-
CBIJIOK Pa3BUTHS OPTaHMK-NIPOU3BOACTBA U OLIEHKA MEPBBIX MPAKTHUYECKUX
PE3YJIBTAaTOB, JOCTUTHYTHIX POCCUMCKUMU CEIbX03MPOU3BOANTENIMHU.
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3agaun UcciIeJOBaHUS:

— OXapakTepu3oBaTh HamOojiee 3HAYUMBIE TEOPETHUECKHE aCIEKTHI
POCCHIICKOTO OPraHUYECKOTO 3EMIICACIIHS;

— TPEICTaBUTh KIIOYEBBIE MPOOJIEMbl HAYaJIbHOTO 3Tama pa3BUTHSA
OCX B Poccun;

— 0003HaYUTh TEpPBBIC PE3yIbTaThl OTEUECTBEHHON CQepbl OpraHHK-
NPOU3BOACTBA U PETHOHAJIBHBIE MOAXOABl K PEIIECHHUIO KIIOYEBBIX 3a/a4 B
JTAHHOM HaIlpaBJICHUH;

— MpOaHaJM3MPOBaTh BKJIAJ] Y4EOHBIX 3aBEACHUI CHUCTEMBI BBICILIETO
o0Opa3oBaHusl B mpouecc (GpopMHUpOBaHUS TEOPETUKO-METOAOIOTHYECKOTO
(hyHmamenTa oprannyeckoro 3emuenenus B PO.

MarepuaJjibl 1 METOABI

IIpoBeneHHOEC HAMU WCCIICIOBAHWE SIBISICTCS AaHATUTUICCKAM, WH-
(hopMarroHHoW 0a30ii I KOTOPOTO MOCITYKUIH HOPMATHBHO-IIPABOBHIE
aKTel (hefiepaTbHOTO W PETMOHAJIHHOTO YPOBHEH, NaHHBbIE O(HUIINATBHON
CTAaTUCTHUKHU, HAay4dyHble cTarbu W npe3eHTauuu HUP no pasnuuHbiM Ha-
MIPABJICHUSIM UCCIIEOBaHMA B c(hepe OPraHuIeCKOTO 3eMIICIICINS, OTYCTHI
0 TIPOJIETAaHHOM paboTe U ApyTrHue MyOIMKaIuK, TIpeICTaBIeHHbBIE Ha caiiTax
Coro3a opraHu4eckoro 3emuienenus, HarmoHaabHOTO OpraHUIecKoro Co-
1032 U APYTUX KIIOYEBBIX UTPOKOB POCCUUCKON OpraHUK-UHAYCTPHUH, JTNY-
HBIH OMBIT aBTOPOB, HAKOIJICHHBIH 110 NPEACTAaBICHHON TEMAaTHKE.

Merononorudeckas 0aza JaHHON pabOThl — 3TO, MPESKIE BCErO, METOIbI
aHajm3a, B TOM YUCJIe, KOHTCHT-aHAIN3 COJCPKaHMs ITyOIMKaIUi 1o Tipooe-
MAaTUKE Pa3BUTHUS OpPraHUUECKoro 3emienenus B Poccuiickoit @enepanuu.

Pe3yabTaThl Mccie10BaHUI

[Ipuctynas x pemeHuo 3a1a4, NOCTAaBICHHBIX B JaHHOU padoTe, HaMH,
B [IEPBYIO 04YEpe/ib, ObLI C/IEeIaH aKIEHT Ha TEOPETUUECKOM Oa3uce OpraHu-
geckoro 3emienenus B Poccun.

B 3TOM KOHTEKCTE cpa3y HEOOXOIMMO OTMETHTh, YTO B POCCHHCKHX
HOPMAaTHBHO-IIPaBOBBIX akTax, B ToM umcie u ' OCTax, moHATHE «Opranu-
4eCKOE 3€MIIEAETINE» OTCYTCTBYET.

B Ne 280-®3 weTko 0003HAYEHBI ONPENEICHNS TEPMIUHOB «OpTaHuYe-
CKasl MPOAYKIHN», «OPTAaHIHIECKOE CETbCKOE XO35IHCTBOY, «IIPON3BOTUTEIN
OpraHUYECKON TMPOTYKIHI» [4].

[IpuMeuaTenbHBIM HCCIIEIOBAHUEM NPOOIEMATHKH TEPMHUHOIOTHYE-
CKOHl 3aKpEIJICHHOCTU IOHATUS «OPraHUYECKOE 3EMIICAEIIMNE) SIBIISETCS
pabora Genopycckoro asropa K. B. lamryra (2018), KoTOpbIi H3y4ni NOA-
XOIb! K (POPMYIMPOBAHHIO OIPEACTICHNSI JAaHHOW KaTerOpHU, B TOM YHCIIE
U B TPYyZlaX POCCUHUCKUX YUEHBIX, M CAEJaN BBIBOA, YTO OJHO3HAYHOM TpaK-
TOBKH JIaHHOTO TEPMHHA Ha TIOCTCOBETCKOM TeppUTOpHUH HET [5].

32



HauOonee O1u3KkuM 110 CMBICTY U B OTAEIBHBIX MOMEHTAX IO COAEpKa-
HUIO SBJSIETCS TEPMUH «OMOJIOTHYECKOE 3eMIIEIETHEe», TPEICTABICHHBINA B
I'OCT 16265-89 «3emnenenue. TepMuHbI U onpeneneHus». JlaHHbIi rocy-
nmapcrBeHHbId ctanaapt CCCP miacui, 94To OHONOTHYECKOe 3eMIIeIene —
3TO 3eMJie/ieNIie, OCHOBAaHHOE Ha MPUMEHEHUH OPTaHUYECKUX YIOOpEeHHIA,
MEXaHUYECKOH 00pabOTKY MOYBBI M OMOJIOTHYSCKUX METOJIOB 3aIUTHI pac-
tenuit [6]. [lo cytu, nanaas GopMyTupOBKa B HACTOAIIEE BPEMs IIPUHIIH-
MMHATHHO COOTBETCTBYET H OPTaHUUECKOMY 3€MJIENIEITHIO, HO C BKIIOYCHHEM
MaKCUMaJIbHO BBIPQ)KEHHOTO aKIIEHTa Ha PalMOHAIBHOM HCIOJIb30BaHUU
MIOYBEHHBIX U OMONOTHYECKHUX PECYPCOB, OXpaHe OKpY>KaroIeil cpeapl, OT-
Ka3e OT HMCIIOJIb30BaHMs MECTUIINIOB, CHHTETHYECKUX MHUHEPAIbHBIX YIIO0-
OpeHuil, peryyisaTopoB pocra, 3amnpere ucrnonb3oBanus MO u 00s3aTelb-
HOW cepTH(UKALMN 3eMEIb U MPOAYKIHH, TTOCIIE IEPEXOJHOTO EPHUOAA OT
TPaAUIIMOHHOTO, CBA3aHHOTO C MPUMEHEHUEM 3alpeIIeHHbIX XUMHUKATOB,
crioco0a X035 HUCTBOBAHUS K OPraHUYECKOMY.

PyxoBozacTBysICh MPUHATHIMA HOPMAaTHUBHO-IIPABOBBIMH AKTaMH, TIPEX-
ne Bcero Ne 280-D3, KOHBIOHKTYPOH PBIHKA I COOCTBEHHBIMH KOMMeEpUe-
CKUMH WHTEpPECaMH, OTCUECTBCHHbIE 3eMJICACIbIIBI B KpaliHe HEOOIbIIOHN
CBOEH 4acTH MPUCTYIIIN K OCBOCHHIO C(epbl OPraHMYECKOro IMPOU3BOI-
CTBa, B CJICJICTBHE YEro O0O03HAYWICS s MpoOieM, TPEOYIOIIIX CBOETO
pemenns. K yucimy TakoBBIX HEOOXOJMMO OTHECTH CIEAYIOIIHNE:

— CYLIECTBEHHBII PUCK Mepexoa OT TPaJULHOHHOTO 3eMJIeeIHs K Op-
TaHWMYECKOMY MO PALYy HMPUYHH, B TOM YUCIIE M3-32 HAIHYHS MEPEXOTHOTO
Iepuosa, B TEYEHHsI KOTOPOTO MPOAYKLIHS HE CUUTAETCS] OPTraHUYECKOH, a
MEPbI TOCMIOAJIEPKKH CETbX03IIPOM3BOAUTEIISIM UMEHHO JUIsl JAHHOTO ATarna
10 CyTH HE TPOPabOTaHbl, BEICOKOH BEPOSTHOCTH Ma/leHUS YPOXKaHHOCTH
KYJABTYp U YXYIIICHUS (UTOCAHUTAPHONH OOCTAaHOBKH Ha CEIbX03YTOIUSIX,
JOTOJTHUTENFHON (PMHAHCOBOW HArpys3KH, CBA3aHHON C HEOOXOOUMOCTbHIO
cepTu(UKaIui ¥ IONCKa KaHaJIOB cOBITa B yCIOBHSIX HeCc(hOpMHUPOBAHHO-
CTH pBIHKAa OpraHMYECKOW MPOAYKIUHU B pernoHax P® (3a uckiroueHuem
MocKkBEI);

— He0oOXOIMMOCTh TPEeNBAPUTEIHHON KOMITJIEKCHON OIICHKH COOT-
BETCTBUSl YCJIOBHH CEJIbCKOXO3AWCTBEHHBIX MPEANPHUITUH TpeOOoBaHUSIM
OPTaHMYECKOTO MPOU3BOACTBA (Ha NTAaHHOM aCHEKTe 0CO00 aKLUEHTUPYIOT
BHumanwue b. P. ['puropssn, T. I'. Konenosa, JI. M. Cynrarymnuna, 1. A. Ca-
xabues (2016) [7]), 4TO MO3BOJIUIIO OBI CEIILXO3MPOU3BOIUTEIISIM H30€kKaTh
HEOOOCHOBaHHBIX TpaT Ha MEPEX0] K OPTaHHK-IIPOM3BOACTBY, MO0, Ha-
MIPOTHUB, YTBEPAMIO OBl X B 3TOM KEJIaHUU;

— HeXBaTKa MPAaKTUYECKUX HAy4YHO-0OOCHOBAHHBIX PEKOMEHIAIMH O
OPTaHMYECKUM TEXHOJOTHSAM BO3IENBIBAHUS B MECTHBIX HOYBEHHO-KIIU-
MaTHYECKHUX YCIOBHUSX, YTO B TEPCIEKTUBE OTKPHIBAET LIMPOKOE II0JIE
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B3aMMOJICHCTBUIO IPOU3BOJCTBEHHUKOB C HAyYHO-HUCCIIECIOBATEILCKUMU
YUpPEXISHISIMA U y9eOHBIMHU 3aBeieHusIMU MuHcensxo3a PD, HO B naH-
HBIA MOMEHT Cephe3HEHIIMM 00pa3oM cAepKuBaeT TeMilsl pa3sutusi OCX
B PETHOHAX CTPAHBI;

— TOJTOTOBKA KBANMH(DUIIMPOBAHHBIX KaJpPOB, BIAJCIONINX HEOOXOIH-
MBIM YPOBHEM 3HAaHHUW, YMEHUN M HABBIKOB JUIS BHEIPEHUs TEXHOJIOTHA
OPTraHMYECKOTO 3eMJICENHUs, CIIOCOOHBIX NMPHUMEHSITh METOABI KOHTPOJI
COOTBETCTBHS YCIIOBUI BO3IEIBIBAHUS CEINbXO3KYJIBTYp TPEeOOBaHHUS Op-
TaHUK-CePTH(UKATOPOB, TEM CaMbIM HCKIIOUasi HEOOXOAUMOCTh 3aTpar Ha
JOMYCIYyTU U MOTEeph IS MPEANPHUATHI 13-3a HECOOMIOAEHHS Ype3BbIYaii-
HO ECTKUX PaMOK OpPTaHUK-TIPOU3BOJICTBA.

YKa3aHHBIMH ITpOOJIEMaMH TPYIHOCTH OpPraHUK-3€MJIENIENblIEB HE HC-
YepHbIBAIOTCS, HO, HAa HAIll B3IV, OHH SIBJISIFOTCS HanOosee Oy TUMBIMH,
HapsaIy ¢ mpobremamu GOPMHUPOBAHNS [IUBHIN30BAHHOTO PHIHKA OpTaHU-
yecKoH npoaykuuu B Poccuu.

Heo6xonmmo oTMeTUTB, YTO, OLICHUBAS NIEPBBIE PE3YILTATHI U IIEPCIICK-
TUBBI Pa3BUTHUSI OPTAaHUYECKOTO 3emiieieinsi B Poccun HU B KOoeM cirydae
HeJb3sl JAOMYCKaTh MPOTHBOIOCTABICHUS €ro TPAAULMOHHOMY 3eMmJiiesie-
JIUI0, paAMKAIbHBIX HACTPOCHHMH U3 pa3psAla «HAKOPMHM OpraHMYECKOH
MPOAYKITMEH BCIO CTpaHy». DTO He TOIBKO HE peajbHO, TaK KaK OpraHh-
gyecKasi MPOAYKIHA — 3TO HUILEBOM MPOAYKT, HO M YpE3BBIYAHO BPEIHO,
0COOEHHO C Y4ETOM OTOJITEJIOT0 OTPULIAHHS MIIH Oe3yIIepHOTO BOCXHILE-
HUS 94eM-THO0 B COBPEMEHHOM HH(OPMAIMOHHOM OOIIECTBE, MOAIUTHI-
BaromeMcsi 0ECKOHEUHBIMU BOpPOCaMH M JTOKYMEHTaJIbHBIMU (DUIBMaMH O
Bpelle TPAOULHOHHOMN MHIIH.

B aT0ii cBsI3M HElb3s1 He coTiacuTes ¢ MHEHHEM, BhickazaHHBIM K. E. Cre-
konbHUKOBBIM (2020) B crathe «Opranndeckoe 3emienenue B Poccun —
Onaro nim karactpoda?», KOTOpOE 3acTaBIIsieT, KAK MUHUMYM, HE TOPO-
MTUTHCS C BBIBOIAMH O TOM, YTO C OO0 HECET OPraHUK-TIPOU3BOJCTBO IS
Hareit crpassi [8].

Hy u, xoHeuHO e, Helb3st 000UTH CTOPOHOM TaKOH aCIEeKT, Kak BOOOIIIe
1eJIecO00Pa3HOCTh TMEepeXoaa 3eMJIeNIeNblIeB K OPraHnIecKOMY arporpo-
M3BOJCTBY, TeM OoJiee MOBalbHOTO mepexofa. OpraHuyeckast IpOLYKIHsI
TpeOyeT MIarexecnocoOHOro MOTpeOUTENsl, KOTOPBI MOXKET OIJIATUTDH U3-
JIEPKKY 3eMJIEICIBIIEB TI0 MEPEX0Ny K MEeHee MPOTyKTHBHOMY SKCTEHCHB-
HOMY NPOM3BOACTBY. A C IPYroil CTOPOHBI, TaK JIM BaXKHO MPOU3BOAUTEIIO
YCKOPEHHBIMH TEMIIAMH [TEPEXOIUTH K OPraHUYECKOMY 3EMIIEIENNIO, €CIIH
3T0 OyAeT IKOHOMUYECKH pUCKOBaHHBIM? KoHEYHO ke, HeT, U, KaKk OTMe-
gatoT A. X. 3aamios, XK. M. SIxtanurosa (2016), MOXXHO JaHHBIN MIpoOLIECC
c/enaTh NOCTENIEHHBIM, 00IyMaHHbBIM, BKJIIOYHB B QITOPUTM IEpexXona OT
TPaAUIIMOHHOTO K OPTaHHMYECKOMY 3€MIIEIIENTUIO 3Tal PasyMHON OMOJIOTH-
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3aLUH, TO3BOJISIOIICH, COXpaHssd YPOKaHOCTh KyJBTYp, HOIydarh Ooiee
9KOJIOTHYECKH 0€30MacHyI0 MPOAYKIIHIO, TyCTh W HE MapKUPyEeMyIO Kak
«opranuk» [9]. K ToMy *e JaHHBII Iepro MOXKET 1aTh 3eMJIeIEbIly LIEH-
HEHIIYyI0 NHITY U Pa3MBILUICHHS, HA IPEIMET TOTO, FOTOB JIM ¥ XOTEJ ObI
OH TEPEUTH K OPraHUIECKOMY CEeITbCKOMY XO3SHUCTBY WIIM HET.

Kak moxaspiBaeT Tekymias cHUTyalus, cepTU(HUIMPOBAHHBIX Opra-
HUK-TIPOM3BOAMTENECH 10 MeXrocyaapcrBeHHoMy cranaapty [OCT
33980-2016 B Hamiel cTpaHe KpaiiHe Majo — BCEro 59 mo maHHBIM Ha
26.01.2021 1. [10] IIpu sTOM B peecTpe, KOTOphIH cHOPMHUPOBAH B UCIION-
Henue HopM Ne 280-D3, noctaTouHO OONBIION YIENbHEIH BEC 3aHUMAIOT
OPTaHUK-TIPON3BOIUTENN JHUKEPO-BOIOYHON MPOAYKIIUU M KOMIIaHWUH, 3a-
HUMaIOIIHecs AUKOPOCAMH, HY U YK COBCEM CKPOMHO BBIIIAIUT cdepa
OCX no oxBaty peruoHoB P®.

OrneHnBast IepBbIE PE3yABTATHI Pa0OTHI C(Pephl OPraHUK-ITPON3BOICTBA
B Halllel CTpaHe, 0 JaHHBIM 0T4eTa HanmoHaIBHOrO OPraHu4eCcKOro Coro-
3a, MOKHO CIEJIaTh 3aKJIIOUYEHHE, YTO OHU OOBEKTUBHO OYECHb CKPOMHBIE —
0,17% MupoOBOTO MMPOU3BOICTBA U BCETO JIUIIHL 392 ThIC. Ta cepTUHUIHPO-
BaHHBIX 3emenb [11]. [Ipu sToM oTMeuaeTcs, 9YTO MOTEHIMAN POCTa Mpo-
W3BOJCTBA OPraHUYECKOH npoxykumu y Poccun 3a cueT 3as1exXHbIX 3eMeb
MMOMCTHHE KoJoccanbHbI. OHAKO MCIIONB30BaTh JaHHBIN MOTEHITHANT Oy-
JeT KpaiiHe mpo0OJeMaTHYHO, B TOM YHUCJIE U 0 YKa3aHHBIM BBIIIE TpPH-
YHHAM.

Pernonsr P® Bo ncromaenne No280-D3 mocTeneHHO BKIIOYAIOTCS B
paboTy HaJ HAIlOJIHEHUEM peecTpa MPOU3BOUTENEH OPraHUK-TIPOLYKIUH,
XOTS 3TO M MPOMCXOOUT O4eHb MeasieHHO. Hanbonee 3ameTHBI Ha 001EeM
tdhone Kpacunomapckuii kpaii, Boponexckas, benropoackas, CBepayioBckas
n Tomckast obnactu, Ilepmckuit m CraBpomnonbckuid Kpasi, PecrnyOmuku
Kpeim n Tarapcral, B KOTOPBIX JHMOO MMEIOTCS AOCTaTOYHO KPYIHBIE H
M3BECTHBIE TIPOM3BOIUTENN OPTaHUYECKON CETbXO3MPOAYKIINH, TaKHE KaK
kpeiMckuit OO0 «3dupmacioy, MO0 NPUHSITH perHOHaIbHbIE HOPMaTHB-
HO-IIPABOBBIE AKTHI, HAIIPABJICHHbIE HA PAa3BUTHE OPTraHUK-TIPOU3BOACTBA.

Ocobast poih B CTAaHOBICEHUH OPTaHUYECKOTO 3emuenenus B Poccun,
oe3ycinoBHo, npunHapiexutr HUU u Byzam Muncenbxosa PO.

Ecnu HaydHO-HCCIeq0BaTeNbCKUE YUPESKICHUS LIEICHANPABICHHO 3a-
HUMAIOTCS HCCJIEIOBAHNEM BCETO CIEKTPa HayYHBIX BOITPOCOB, CBA3AHHBIX
¢ OCX, 10 y By30B 0c00asi poJib — OHM BBICTYIAIOT CBS3YIOIIMM 3BECHOM
MeXIy 00pa3oBaHHEM, HAYKOW U IPOU3BOACTBOM.

Cpenu 6e3yCIIOBHBIX JINJEPOB B JaHHOM Hanpasieanu PITAY-MCXA um.
K. A. Tumupsizesa, [Tepmckuii [ATY, Ypansckuii I'AY, Kysbacckas ['CXA,
Tomckas UTIKuA. JlaHHBIE By3bl YCIIEIIHO MTPOAEMOHCTPUPOBAIINA CBOM Ha-
yYHO-TIpakTH4YecKuii moteHwai B 2020 1. B Xo/ie COBMECTHBIX KOH(epeHITHH
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u J{neit mosst ¢ Coro30M OpraHN4ecKoro 3eMIIENIENNs, B paMKax peanr3aniuu
nocieTHIM poekTa «OpraHmdecKoe CeTbCKOe X03SHCTBO — HOBBIE BO3MOXK-
HOCTUY, TojyiepkaHHOro MoHI0M MPE3UIEHTCKUX TPAHTOB.

Kcraru, u 310 TOX€ HE0OOXOAUMO OTMETHUTD, IPOrpamMmMa 00pa3oBaTeib-
HBIX MeponpusaTiii CO3 B paMKax yKa3aHHOTO MPOEKTa OKa3aloCh CaMbIM
3aMeTHbIM siBieHreM B 2020 r., MpUBIEKUIINM K cebe BHUMaHUE BCEX 3aUH-
TEPECOBAHHBIX JIUL[. DTO C OAHON CTOPOHBI TOBOPUT O MOJb3€ KOONEPALUU
MeX/Ty BCEMH y9aCTHHKaMH IPOoIlecca CTAHOBJICHUS HHYyCTPHH OPTaHUK B
Poccuu, a ¢ mpyroii 0 HemocTaTkax B CHCTEME MOArOTOBKHU Kaapos it OCX
B By3ax MuHcenbxo3a P®, roe He xBaraeT KBan(UIMPOBAHHBIX CIIEIHA-
JMCTOB UMEHHO IO HANPaBIECHUSAM «OPTaHUYECKOE CEICKOE XO3SHCTBO,
«OpraHMYECKOE KUBOTHOBOJICTBO» U «OPTaHUYECKOE 3EMIICIIEIINEY.

B kauecTBe OOHOrO M3 NMPUMEPOB pPELICHHS NAHHOHW MPOOIEMBI MOKHO
npuBectr Bonrorpanckuii ['AY. B 2020 . B cTpykType By3a 6611 co3nan HUN
MIEPCIICKTUBHBIX HccienoBanuii u naHoBamii B AIIK, omHuM U3 KITFOYEBBIX
MOZAPA3AENeHNI KOTOPOTO CTaJl IEHTP HHHOBALIMOHHBIX TEXHOJIOTUI B CHCTE-
M€ TOYHOTO U OpraHndeckoro 3emienens. [pu 3Tom TouHOE 1 OpraHndeckoe
3emiiefienie 0ObEIUHEHBI HE CITy4YaiiHO, TaK KaK COBPEMEHHOE OpPraHUK-IpO-
M3BOJICTBO JOJDKHO OBITh MO-HACTOSIIEMY BBHICOKOTOYHBIM B YCIIOBHSIX OIpa-
HUYEHHOCTH CPE/ICTB MHTEHCH(HUKAIMK U TOJHOTO OTKa3a OT XMMH3aIlWY,
MaKCHMAaIIbHO 3(h()eKTUBHO HCIIOJB3Ys BCE Pa3pelleHHbIE CIIOCOOBI CTUMYJIH-
POBaHMA NPOLYKTUBHOCTH PaCTeHUI U MHPOPMALIIOHHBIE TEXHOIOTHH.

BriBoabI

[IpoBeneHHoE HccnenoBaHUE MO3BOIMIO CAENATh 3aKIIOUYEHHE O TOM,
YTO B HacTosiee Bpems B Poccuu copmMupoBaHbl Bce HEOOXOIMMBIE yCITO-
BUS U IOCTETNIEHHOTO HapaluBaHUs 00bEMOB MPOM3BOACTBA OpraHUye-
CKOM IPOIYKINH, KaK dKUBOTHOTO, TAK M PACTUTEIBHOTO MTPOUCXOXKICHUS.

Baxxueimmmn CACPKUBAIOIIMMU MOMECHTAMU SBJISIIOTCA 3KOHOMUYC-
CKHE PUCKH JUIS MIPOU3BOAMTENICH, OTCYTCTBUE TOCHOAJICPKKH B HEO0XO-
OUMBIX 00BbeMax, HEJOCTAaTOK alpOOWPOBAHHBIX B KOHKPETHBIX MOYBEH-
HO-KIIMMAaTUYCCKUX YCJIOBUAX TEXHOJOT UM OpPTaHUYCCKOTO 3EMJIICACIINA 1
NPaKTHYECKUX PEKOMEH AN 110 BO3AEIIBIBAHHIO CENIbXO3KYIBTYP, Ipobe-
bl B IOATOTOBKE KBIN(UIIMPOBAHHBIX KaIpOB.

OCHOBHEBIE NEPCIEKTHUBLI JJIA Pa3sBUTHUA OPraHUYCCKOIo 3€MIICICIINA B
Poccuu cBsi3aHbl HE TOJNBKO C OFPOMHBIMH PE3€PBAMHU 3AJIEKHBIX 3€MEIb,
HO U KOJIOCCAJIbHBIM Hay4YHBIM U 00pa30BaTeIbHBIM IOTEHLHAIIOM, IPEXIe
BCEr0, COCPEIOTOUEHHBIM B By3ax MuHcenbxo3a PO.
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PECYPCOCBEPETI'AIOIIIASI OBPABOTKA ITOYBbI
U YPOXKAMHOCTH MOJIEBBIX KYJILTYP

k.c.-x.H. bopun A.A., k.c.-x.n. Jlowgununa A.3.
(OI'bOY BO Heanoeckas I'CXA, Heanoso, Poccus)

KittoueBbie cioBa: ceBooOOpOT, 00paboTKa MOUBHI, arpodusuka, 3aco-
PEHHOCTB, YPOXKANHOCTB.

B mnosneBoM ceBo0OOpOTE MPOBOAMIOCH M3ydeHUE 00pabOTOK pa3HOU
WHTEHCUBHOCTH BO3JICMCTBHS HA IOYBY C IIENBIO BBISIBICHUS BIUSHUS HX
Ha CBOMCTBA MOYBBI, 3ACOPEHHOCTh U YPOKAHHOCTh CEJIbCKOXO3SIIICTBEH-
HBIX KYJIETYp. MakcuMabHBIA BRIXO MPOIYKITHH (3,64 T/Ta 3epHOBBIX 11U~
HUIT) TTOJIYYEH TI0 TIOCKOPE3HO# 00padoTKe, MUHIMATBHBIN — IT0 MEJTKOH —
3,39 1/ra 3¢pHOBBIX CIUHHII.
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RESOURCE-SAVING PROCESSING
OF THE SOIL AND YIELD OF FIELD CROPS

Candidate of Agricultural Sciences Borin A.A.;
Candidate of Agricultural Sciences Loshchinina A.E.
(FSBEI HE Ivanovo SAA, Ivanovo, Russia)

Key words: crop rotation, tillage, agrophysics, weediness, yield.

In the field crop rotation, the study of treatments of different intensity
of impact on the soil was carried out. The aim is to identify the effects
of processing systems on soil properties, weeding and crop yield. The
maximum yield (3,64 t/ha of grain units) was obtained by flat-cutting
tillage, the minimum — shallow tillage — 3,39 t/ha of grain units.

O0paboTka MOYBHI SBJSIETCS BAXKHBIM 3BEHOM CUCTEMBI 3emiieenus. OHa
OKa3bIBaeT 3HAYMTENILHOE BIMAHUE HA arpou3nvecKue H OHOJOTHYECKUe
CBOMCTBA MOYBBI, €1 MPUHAJJIEKUT BEILYIasi pOJib B PETYIUPOBAHUU CONIEP-
JKaHHUS BOIBI, BO3MyXa W MUTATEILHBIX BEMICCTB B MaxoTHOM cioe [1, 2]. B
TOXKE BpeMsi 00pabOTKa MOUBHI SBIISIETCS] HAMOOJIEE SHEPTOEMKHUM U JOPOTO-
CTOSIIIIMM TIPOILIECCOM B CEJIbCKOXO35HICTBEHHOM MPOM3BOJACTBE. B cpeanem
Ha 00pabOTKy Mo4BHI pacxoayercsi okoio 2040 % sHepreTHYeCKUX M OKOJIO
25 % TpyAOBBIX 3aTpaT OT BCETO 00heMa MONIEBBIX padoT [3].

MHorokparHele 00paOOTKM HOYBBI HapsiLy C ITOJIOXKHUTENbHBIM BIIH-
SITHUEM OKa3bIBAIOT OTpHUILATEIbHOE JICHCTBUE HA €€ TUIOJOPOAUE, TaK Kak
YacThIe PHIXJICHHS] aKTHBU3UPYIOT OMOIOTHYECKHE MPOIECCH U MUHEPaIIU-
3aLMI0 OPTaHUYECKOTO BELIECTBA, IPUBOIAT K 3HAUUTEIbHBIM IIOTEPSM He
HCTOJIB30BAHHOTO PACTEHUSMH a30Ta U CHIKCHUIO I'YMYCHUPOBaHHOCTH T10-
yBbl. [loaTOMy paspaboTka Gonee SKOHOMHUYHBIX IPHEMOB 00PaOOTKH 1O~
YBBI, 00€CTICUMBAIOIIIX 3HAYUTEIILHOE CHIDKCHUE SHEPTeTHIECKUX 3aTpaT —
Ba)KHOE yCIIOBHE COBPEMEHHOTO 3emutenienus [4].

B nacrosimee Bpems Hanbosiee NepCIEKTUBHBIMU B 00pabOTKe MOYBBI
SIBIISIIOTCS pecypcocOeperaronife TeXHOJI0TUH — 0€30TBABHOE PHIXJICHHE,
4yr3eNieBaHue, TIIOCKOPE3Hasl, MUHUMaIbHAs, HyJleBasi U ux coderanue. Mc-
CJICZIOBAHUS CBUETENIBLCTBYIOT, UYTO OHH SIBIISIOTCS. MEHEE 3aTPaTHBIMH, T10-
CKOJIBKY PHEPTHS HE PACXOAYeTCsl Ha 000paunBaHHE TTOYBHI.

[Ipu BBICOKOM YpOBHE MHTEHCH(MKAILIMK 3eMile/ienus (BHECEHHE YI0-
OpeHHii, MEIHOpPAHTOB, T'epOWIMIOB, CHIEpanu) (QYHKIHH 00pabOTKH
II0YBBI HECKOJIBKO M3MEHSIOTCA. B coBpeMeHHOM 3emiienenuu o0paboTka
MOYBBI YK€ HE pacCMaTpUBaeTCsl KaKk HEM30eXKHO 3aTpaTHOE U ¢1abo mpo-
rpeccupyloliee 3BeH0 CUCTeM 3emiteienust. Teopusi U mpakTuka oopaboT-
KU TTOYBBI TIO/ICKA3bIBAIOT HOBBIC IyTH YKOHOMHH 3aTPAT, YTO MPHBOJINUT, B
CBOIO O4Yepellb, K YBEIMYCHUIO IPOAYKTUBHOCTH KYJIBTYP U CTaOMIN3aLUH
MMOYBEHHOTO TUIOHopoawus [5, 6, 7].
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ean uccaenoBanmnia

YcTaHOBIICHHE Pa3IMIUN MEXKIYy CHUCTEMaMH O0OpaOOTKH pa3indaro-
IIUXCA 110 HHTCHCUBHOCTH BO3I[CI>1CTBI/I$[ Ha IMOYBY, BIMAHUC UX HaA ypoxcaﬁ-
HOCTb MOJIEBBIX KYIBTYP, 3aCOPEHHOCTh IIOCEBOB U arpo(u3nuecKkue CBOu-
CTBa MAXOTHOTO CJIOS.

Metoauka

HccnenoBanus mpoBoawanch Ha onbITHOM mosie MT'CXA B cramuonap-
HOM CEMHIIONBLHOM ceBooOopote. [louBa — AepHOBO-IION30IUCTAsT JIETKO-
CYIIIMHHCTas ¢ coaepkanueM rymyca — 2,10%, pHcomn. — 5,7, noaBHKHBIX
dhopm dpocdopa — 200, oomMeHHOTO Kaymust — 185 MI/KT TTOYBEI.

Cucrembl 00pabOTKU TOYBBI — OTBaJIbHASL (KOHTPOJIB), TUIOCKOPE3HAs
(pecypcocbeperarorasi), OTBaILHO-TUIOCKOPE3Has U MeTkas (pecypcocoe-
peratorias) H3y4aJrch B TI0JI€ YUCTOTO Mapa | O/ KYJIBTYPBI CEBOOOOPOTA!
03MMYIO0 MMIICHUILY, OBEC C ITOJICEBOM KIIeBepa, KJIeBep, 03UMYIO POXKb, Kap-
Todens, ssaMmeHb. [Ipu oTBabHOM cucTeMe 00pabOTKY IMOYBHI HCITOIB30Ba-
1 TpaauIMoHHble 11 HeuepHo3eMHON 30HBI OpyAusi — OTBAJIbHBIN TUTYT
[JIH-3-35, kyasruBatop KIIC-4, 3ybossie 6oponsr B3TC-1. [Ipu miocko-
pe3Hoil — KyapTuBarop Tirybokoperxiutens KIII-2,2, nns ocHOBHOH 00-
paboTKH TIOYBHI O€3 €¢ 000padYnBaHUs, IIPOTHBOIPOIUOHHBIN KYJIETHBATOP
KIID-3,8 u uronpuaryto 6opony BUI-3 st mpeanoceBHbix 00padboTok. B
CHUCTEME OTBAIBHO-TLIOCKOPE3HOH 00pa0OTKH OCHOBHYIO 00pabOTKy Ipo-
BOIWJIN OTBaBLHBEIM TuTyToM [1JIH-3-35, a moBEpXHOCTHBIE POTHBOIPO3H-
oHHBIM KynasruBaropoM KI13-3,8 u uronpuaroii 6oponoii BUI-3. Menkas
00paboTKa OCYyNIECTBISIIACH TsDKENON auckoBod Ooponoit BJ/IT-3 B cu-
CTeMEe OCHOBHOH 00pabOTKM W HCIIONb30BaHueM KynbTuBaropa KIIC-4 ¢
6oponamu B3TC-1 ms mpeanoceBHBIX 00padoToK. OcHOBHast 00paboTKa
MOYBBI IPOBOAMIIACH HA TyOuHY 20-22 cM (pu Memnkoi — Ha 14—16 cm),
npenroceBHbie Ha Tiryouny 10-12 cm.

MuHepanbHble yI0OpEeHuUs IOl O3UMBIE U SIPOBBIE 3€pPHOBBIC IPUMEHS-
mu B go3e (NPK)30 nox mpenrnoceBHyr0 00paboTKy, Ha 03UMBIX JAOTIOTHH-
tensHO N30 B mogkopmky. Ilox kaptodens BHOcHmn (NPK)60 mepen mo-
CaJIKOM.

J1s 60pbOBI C COPHSAKAMH Ha O3UMBIX KYIBTypax U SYMEHE TPUMEHSITH
repourun banepuna 0,5 n/ra, Ha OBCE C MOACEBOM KiieBepa — [ epOuToKC
1,0 n/ra, na kaprodene — Topuano 2,0 n/ra.

[Ipy m3ydeHnm cucreM OOpPaOOTKM MPOBOAMIIUCH AHAJIHU3BI TMOYBBI
(BMaXXHOCTBH, TIIBIONCTOCTh TOBEPXHOCTH, INTOTHOCTH CIIOKEHHS, CTPYKTYP-
HO-arperatHblii COCTaB, TBEPAOCTh) U PacTeHUH (TTyOMHA 3a/I€IKH CEMSH,
rycToTa cTebaecTosl, IIomaab JIMCTHEB, 3ACOPEHHOCTh) — 110 OOIICTIPHHSI-
THIM METOIHMKAM.

40



Pesynbrarsl

Onpenenenne INIOTHOCTH CIOKEHUS MTAXOTHOTO CJIOA TIOKa3aJo Ha Ipe-
HMYULIECTBO IIyOOKHX 00pabOTOK MOYBHI 110 CPAaBHEHHUIO C MEJIKOM. MeHb-
LIMe OKAa3aTesM INIOTHOCTH BBISIBICHBI IIPH OTBAJIbHOM cucteme oopador-
KM, OJHAKO CKOPOCTh OCEIaHMs U YIUIOTHEHHUS ITOYBBI 110]] HeH OBbIIM BBILIIE,
YeM 10 IJIOCKOPE3HOH.

B TecHo B3aMMOCBSI3M C IUIOTHOCTBEO IOYBBI HAXOMUTCSA TBEPAOCTH
[IaXOTHOTO c1os. VccrnenoBaHusIMM yCTaHOBJIEHO, YTO B CPEAHEM I10 KyJlb-
TypaM ceBo0OOpOTa 10 OTBAJIBHOM crcTeMe 00pabOTKK TBEPAOCTh HOYBBI
Obli1a HECKOJIBKO HIKE U cocTasisiia 11,55 kr/em?, yroHa 0,22 u 1,11 kr/cm?
MEHBIIIE 10 CPABHEHUIO € IPyTUMH 00paboTkaMu. MakcUMasbHbIE IIOKa3a-
tenu TBepaocTH (12,66 Kr/cm?) OTMEYEHBI 10 MEJTKO# 00paboTKe.

CucteMbl 00pabOTKH OKa3alM BIMSHUE HA INIBIOUCTOCTh MOBEPXHOCTH
[IOYBBI, YTO TOBOPUT O Ka4ECTBE IOJIEBBIX pabOT. MeHbIas [MIBIOUCTOCTD
OTMEYeHa IO TUIOCKOPe3HOH obpadotke — 9 mt/M? win 7,7 % U OTBaNb-
HO-TuTocKope3Hoi — 10 mt/mM* u 8,0 %. D10 00BICHSAETCS MPUMEHEHHEM
nronpdaroit boponst BUI'-3 B crcteme npenmoceBHOM 00padOTKH, KOTOpast
o0ecrieurBana MHTCHCUBHOE KPOLICHHE BEPXHETO CJIOS MOYBBI BpalLalo-
LIMMUCS UTOJIBYaTBIMU JUCKAMHU.

Ot kauecTBa 0OPaOOTKH IMOYBHI 3aBHCUT IIyOWHA 3alelIKH CEeMSH M
PaBHOMEPHOCTH pacIpeieieHns] UX B IOCEBHOM CJIO€. YCTaHOBJICHO, YTO
Oosiee paBHOMEpHYIO IIyOuHy (Koadduuuent Bapuanuu 14,5%) Ha o3u-
MBIX KyJbTypax oOecreurBana IUIOCKOpe3Has o0paboTKa IOYBBI, NPH
CpeAHeB3BeIIeHHOH TyOuHe 4,4 cM, a Ha SPOBBIX 3€PHOBBIX — OTBAJIBLHO-
mockopesHas 14,8 % u 4,5 cM, COOTBETCTBEHHO.

J171s1 03UMBIX KYJIBTYP BaXKHOE 3HaUCHHE UMEET COAEPIKaHUE JOCTYITHON
BJard B MOYBE B HA4YaJbHBIM [1€PUOJ Pa3BUTHS, TaK KaK JOBOJIHHO YacTO
B o0nacTsix BepXHEBOIKbSI B MPEAOCEBHON MEPUOA OCAAKOB BBIITAAACT
MeHbIIE HOPMBI. Pe3ynbraTsl ucciaeqoBaHUN MOKa3ad Ha IPEUMYLIECTBO
HAKOIUICHHS JOCTYITHON BIIary B IaXOTHOM CJIO€ ITOYBBI 1O INIOCKOPE3HOM —
Ha 16,1% wmm Ha 4,2 MM U Menkoi oopabotke Ha 11,5% wnm Ha 3,0 MM
(HCPys = 1,6) o cpaBHEHHIO C OTBaIbHON. DTO 00ECTIEUMBAIIO YBETUICHUE
roneBor BexoxkecT Ha 0,8—3,3% M mydiee pa3BUTHE pACTEHUH B OCCHHHUN
nepuoz. Ha sipoBbIX 3epHOBBIX, B CpEIHEM 33 BEr€TallMOHHBIA EPHOA, 3a-
I1achl MPOAYKTUBHOW BJIATH IO IIOCKOPE3HOH 00paboTke OBLIM BBILIE HA
5,1% wmm Ha 1,4 MM, a mo Menkoi — Ha 7,7% wmu Ha 2,1 MM (HCPys = 1,4)
10 CPAaBHEHMIO C KOHTPOJIEM.

Ilo conepkaHUIO MaKpOCTPYKTYPHBIX arperatoB Mo cuUcTeMaMm o00-
pabOTKK MOYBBI CYIIECTBEHHBIX Pa3iIM4YUil HE BbIABIeHO. OmpeneneHue
KOJIMYECTBA BOAONPOYHBIX arperaroB IOKa3ajlo Ha PaBHOMEPHOE pacmpe-
JeJICHHE MX B ITaXOTHOM CJIO€ MO OTBAJIBHOU cucTeMe 00paboTKH U mpe-
UMYIIECTBEHHOE coneprkanue B ciioe 0—10 cM 1o mIocKope3HON 1 METKOM.
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3TO cBsA3aHO ¢ 00OTalIeHUEM BEPXHETO CIIOS OPraHUUECKUMH OCTaTKaMH,
B CBSI3M C OTCYTCTBHEM (IUTOCKOpE3Has) MJIM YaCTHYHBIM (Menkas) obopa-
YHBAHUEM TIOYBBI 110 3THM 00pabOTKaM.

AHau3 pacTUTEIbHBIX 00Pa3lOB TMOKAa3ad Ha HEKOTOPBIC Pa3UyMs
B Pa3BUTHH PACTCHHI MO CHCTeMaM OOpaOOTKH IMOUYBHI. Tak, HAa O3WMBIX
KyJIbTypax JIydlllee pa3BUTHE PACTEHHH OTMEYEHO IO IUIOCKOPE3HOW 00-
pabotke. ITo cpaBHEeHHIO ¢ OTBabHOM BBICOTA pacTeHHi Obuia OOJbIIE
Ha 9,0 cM, ceipas macca 10 pactenuit — Ha 18,4 1, TUTOIIIAAB JTIUCTHEB HA
2,4 teic.M*/ra. Jlydiee pa3BUTHE SIPOBBIX 36PHOBBIX OTMEUEHO 110 OTBAJIb-
HO-TITOCKOPE3HOH 00paboTKe, a KieBepa — MO OTBALHOM.

ObopaurBaHre TAXOTHOTO CJIOS TIOYBBI ITPY OTBAJIBHOW W OTBAJIBHO-TIIO-
CKOpE3HOI1 00pabOoTKe CIIOCOOCTBOBAJIO CHIKEHUIO 3aCOPEHHOCTH TIOCEBOB. B
CPEIHEM IO KYJIBETYPaM CEBO0O0OPOTa KOTHYESCTBO COPHSAKOB IO MIIOCKOPE3HOM
1 Menkor obpaboTtke ObUTO B 1,5 paza Oobllie, 0 CPAaBHEHHUIO C OTBATLHOM.
IpumeHeHre repOHIHI0B CIOCOOCTBOBAJIO 3HAYUTEIILHOMY CHIYKSHHUIO 3aC0-
pennocty. Texandeckas 3(h(HEKTHBHOCTh HA MAJIONIETHUX COPHSIKAX COCTaBH-
na 57,2-80,0%, a na muorojetHux — 50,0-71,4%.

Cucrembl 00pabOTKU, pa3IMYaAONIMECs MO0 WHTCHCUBHOCTH BO3JCH-
CTBUS Ha TIOYBY, HAPAY C BIUSHUEM Ha arpo(hu3nvecKkue CBOMCTRA, pa3Bu-
THE PACTCHHUI M 3aCOPSHHOCTh TIOCEBOB OKa3aJli BIHUSHHUE HA YPOIKAWHOCTh
KyJIBTYp ceBooOopoTa (Tabmuna 1).

Tabmuma 1 — YpoxaltHOCTB KyIBTyp ceBooOOpOTa, T/Ta

Kymerypa ceBoobopoTa Brixon
, o = e =
Cucrema | 3 8 % z 2 . |Eo2E«
obpabotkn | Z §| 3 K & £ IR R
S o ) S = S ElcxE X
TOYBBI T + 5 &= = SE=al=(
2 o = = = & 5ol S
9 2 2 0 & ) =g
s | 8| B | 8 © 8
Omameras |39\ 371 | 475 | 372 | 251 | 2.85 |3.60| 518
(KOHTpOIIB)
ITnockopesnas |4,02| 3,07 4,65 3,74 25,7 2,86 |3,64| 524
Omsambro- 1399\ 313 | 472 | 3,64 | 254 | 290 |3.60| 517
ILIOCKOPE3Has
Menkas 3,75| 3,00 4,51 3,52 22,4 2,80 |3,39| 48,7
HCP 05 0,08 Fy <Fos 0,13 0,12 0,5 Fy <Fos

ITnockopesnas cucreMa 00pabOTKH ITOYBHL, B CPEIHEM TI0 KYJIBTYpaM ce-
B000OpOTa, 00ecnednia MaKCUMAaIbHBIA BBIXOJ] 3epHOBBIX enHUII (3,64 T/Ta)
1 BaJioBOii sHeprun — 52,4 I'Jx/ra. OTBanpHas U OTBaJIbHO-TUIOCKOPE3HAs CH-
CTEMBI JIaJIi OJIMHAKOBBIE MOKa3arelll. MUHUMAaJIbHOE 3HAYEHHE BBIXOA 3ep-
HOBBIX SJIUHUI] U BAJIOBOM 3HEPTUH MOIYUYESHO 110 MEJIKOI 00paboTKe.
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I[lo pecypcochOeperatonim cucteMaM 00paOOTKH TOYBHI  (TLIO-
CKOpE3HOM U MEJIKOI) MpPOU3BOJACTBEHHBIC 3aTpaThl CHU3WIUCHL Ha
0,6-0,9 TeIC. py0./Ta mim Ha 3,8—5,7% 1m0 cpaBHEHHIO ¢ OTBabHOU. Hanbo-
Jiee BBICOKUH YHUCTHIN 10X01 (35,3 ThIC. py0./Ta) MOMyUYeH Mo TI0CKOPE3HOH
cucteMe o0paboTKU MOYBHI WK Ha 6,6% OOJIBITIE, YeM TI0 OTBATHHOM.

BriBoabI

Uzyuenne B ceBooOOpoTe crucTeM 00pabOTKH, pa3InUaloINXCs 0 HH-
TEHCHUBHOCTH BOSﬂeﬁCTBHH Ha MOYBY, IMOKa3aJI0 Ha BO3MOXHOCTb IIPpHUMEC-
HEHHS TUTOCKOPE3HOW 00pabOTKH KaK CaMOCTOSITEIBHO, TaK U B COYCTAHUH
C TPaJWIMOHHOW OTBaJBbHON 00paboTKOW. Menkas cuctema oOpabOTKU
JIEpPHOBO-TIOI30JIUCTOM TOYBHI ycTynana 1o 3G (GeKTHBHOCTH OTBaJbHOU U
IUIOCKOPE3HOM.
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VIK 632.51

BJIUSAHUE PA3JIMYHBIX ATPOITPUEMOB
HA 3ACOPEHHOCTbB U ITPOAYKTUBHOCTbD
IHOJIEBBIX KYJbTYP

K.C.-X.H., 0oyenm Boponun A.H.;
K.C.-X.H., 0oyenm Tpyparnoe A.M.
(@I'bOY BO Apocnasckaa ' CXA, Apocnasns, Poccus)

KittoueBsle cnoBa: 3acOpeHHOCTh, OHMONpenaparsl, CpeIHECYIIMHUCTAs
MI04Ba, MPOAYKTHBHOCTD KYJBTYP.

B maHHO# cTaTbe MpencTaBIeHbl MaTepPHAabl TI0 M3YYCHUIO BIIHSHUS
Pa3TUYHBIX CHCTEM OCHOBHOW 0OpabOTKM TOYBHI W OWOIpermapaToB Ha
YHUCIIEHHOCTD M CyXYIO0 Maccy COpPHBIX PACTCHHH, a TAKXKe MPOAYKTUBHOCTh
MOJIEBBIX KyAbTyp. MccenoBanus MpOBOIMINCH B YCTIOBHAX MTOJIEBOTO CTa-
UOHAPHOTO TPeX(PaKTOPHOTO OMBITA HA JIEPHOBO-IIOJ30JIMCTON CpenHECY-
TIUHUCTON TyieeBaroil mouse ombiTHOTO moist GI'BOY BO fpocnaBckas
I'CXA. Iloka3ana nonoxxuTenbHas ponb npuMmeHeHus baiikan OM-1 npu
crcTeMe OTBaJIbHOIM 00pabOTKU B MOCeBax rpedyuxu. B aTom ciydae yiyu-
mraeTcsi (PUTOCAaHUTAPHOE COCTOSIHHE TOCEBOB M BO3MOXKHO MOJTYyYEHHUE
MaKCHUMAaIIbHOW MPOTYKTUBHOCTH.

INFLUENCE OF DIFFERENT AGRICULTURAL
TECHNIQUES ON WEEDING AND PRODUCTIVITY
OF FIELD CROPS

Candidate of Agricultural Sciences, Associate Professor Voronin A.N.;
Candidate of Agricultural Sciences,
Associate Professor Trufanov A.M.
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia)

Key words: weediness, biological products, medium loamy soil, crop
productivity.

This article presents materials on the study of the effect of various
systems of basic soil cultivation and biological products on the number and
dry weight of weeds, as well as the productivity of field crops. The studies
were carried out under the conditions of a field stationary three-factor
experiment on sod-podzolic medium loamy gley soil of the experimental
field of the Yaroslavl State Agricultural Academy. The positive role of
using Baikal EM-1 in the system of moldboard processing in buckwheat
crops is shown. In this case, the phytosanitary state of crops improves and
it is possible to obtain maximum productivity.
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Cpenu OCHOBHBIX NPUYUH CUCTEMAaTHYECKOr0 HeloOopa MOTeHLHAIb-
HOTO ypoasi CEIbCKOXO35IIICTBEHHBIX KYJIBTYp Ha ypoBHE 25-30% Ha3bIBa-
FOT COpHBIE pacTeHus [1].

CopHSIKM OKa3bIBAIOT OTPULIATEILHOE BIMAHIE Ha 00€CIICYEHHOCTD KYJlb-
TYPHBIX paCTEHHH BIIaroy M 3JIEeMEHTAMH MUHEPAIbHOTO MMUTaHUs, KOHKYPH-
PYIOT C HUMH 32 JIpyrre (akTopsl pocTa, CIyKaT HAKOIIUTEISIMA Pa3IMIHbBIX
OonesHei u Bpeaureneil. [103ToMy mpreMbl COBPEMEHHOTO 3eMIIECCITHS Ha-
MIpaBJIEHbl HA OTPaHUYEHHE UX YHCIEHHOCTH Ha YPOBHE, HE OKa3bIBAIOIIEM
BIIMSIHUS HA YPOXKaUMHOCTh CEIbCKOX03IUCTBEHHBIX KYABTYD [2, 3].

Cpenu meponpusTHii Mo 00pb0e ¢ COpHOW PacTUTEIHHOCTHIO BakK-
HOE MECTO 3aHUMAaeT MeXaHn4eckas 00padOTKa MOYBBI B MEPBYIO OYEpeb
ocHOBHas [4].

OnHuUM U3 HanmpaBlIeHUM MHTEHCHU(HUKALMKU PACTCHHUEBOICTBA, KOTO-
pO€ OCHOBBIBAETCS HA JKOJOTMYECKUX NPUHIMIAX, SBISIETCS HCIIOJb-
30BaHUE IPU BO3ZACIBIBAHUU KyJIbTYp pa3iIMuyHbIX Onompenapatos. Ilo
COBPEMEHHBIM Hay4IHBIM IIPEJICTABICHUSIM MUKPOOPTaHU3MBI paccMaTpu-
BAlOTCS KaK MHTETpaibHas 9acTh PACTUTEIHHOrO coobmecTBa. B cBa3m
C OTUM B MOCJIEIHUE TOABI Ha 0a3e pa3IuIHBIX BUJIOB pu3ochepHoil Mu-
Kpo(IopBl CO3]aHO MHOKECTBO OMOTPENapaToB, MpeAHa3HAYCHHBIX IS
WHOKYJISLIMU CeMsiH U pacTeHuil. IlosesHoe neiicTBUE 3TUX IpenapaTroB
HE MPUYPOUYEHO KECTKO K ONPECIICHHON TpyIIe pacTeHHil, HO HOCUT
YHUBEpCAIbHBIN XapaKTep B OTHOIIEHWU Pa3JIMYHBIX T'PYMI CEIbCKOXO-
3sIUCTBEHHBIX KyJABTYp [5].

ean padoTsl

N3yuuTh BIMSHHME Pa3IUMYHBIX arpOIPHUEMOB HA 3aCOPEHHOCTh U MPO-
JyKTUBHOCTB TIOJIEBBIX KYJBTYD.

Metoauka

Pa6ora mpoBomminace B 2019 roxy Ha onbrtHoM oste ®I'EOY BO Spoc-
naBckasg ['CXA Ha I1epHOBO-IOA30JIMCTON CPEAHECYIIIMHUCTON IVIeeBaToON
IOYBE.

Cxema noneeozo cmayuoHapHo20 mpexgphaxmoprozo onvima
®axTop A. I'pymnma KynsTyp, «K»

1. 3epro6o6oBsie (B 2019 romy — cos), «K;»;
2. [lponamnsie (B 2019 romy — amapanr), «K2»;
3. SIposeie 3epHOBBIC (B 2019 romy — rpeunxa), «Ks».

®axrop B. Cucrema ocHOBHO# 00pabOTKH TOUBEI, «O»
1. OTBanbHasd, «O»;
2. IToBepxHOocTHAS, «O2».
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®axtop C. buonpenapar, «b»

1. be3 buonpenapara, «b,»;

2. buonpenapar 1 (2019 r. — baiikan OM-1), «b,»;

3. buonpenapar 2 (2019 r. — I'ymar xanus), «bs».

IToronnsie ycioBus BereraunoHHoro nepuoga 2019 roga ommnyanuch
MOBBIIIICHHBIMA TEMIIEPAaTyPHBIMH [IOKa3aTelsIMH B Hadaje BereTalnun
(Maii-uI0OHb) W MOHKEHHBIMU B KOHIIE (MIOJIBb-aBI'YCT), IIPU STOM KOJIUYe-
CTBO OCA/IKOB CYIIECTBEHHO OTIMYAIOCH OT CPEAHEMHOTOJIETHUX HAOI0-
JIEHHI B HIOJIe MecsiIle — MpeBbIleHne coctaBuio 77%. B nerom mereopo-
JIOTUYECKHE yCIOBHS MOXKHO OXapaKTepPH30BaTh KAK HETUITUYHEIE.

Pe3yabTarsl

W3 mokasareseit 0OMIns COPHBIX pacTeHUI HaHOOJbIIIee pacipocTpa-
HEHHE TOJIyYMJIM YUCIEHHOCTh U cyXas Macca. B cpenneMm no dakropam
B [TI0CEBaX aMapaHTa OTMEYAJIOCh JJOCTOBEPHOE YBEIIMYCHHUE YHCIESHHOCTH
MAaJTOJIETHUX W MHOTOJIETHHX COPHBIX pacTenuit Ha 2,39 u 4,39 mr./m2, co-
OTBETCTBEHHO (Tabmuua 1).

Tabnuna 1 — BausHue n3ydaeMbix (akTOpoB Ha YHCICHHOCTD U CYXYIO
Maccy COpPHBIX pacT€HUI

Bapuan UKCIEHHOCTD, IIT./M? Cyxas macca, r/m>
Manonetaue |MHOFOJI6THI/I€ Manonetaue |MHOFOJICTHI/IC
®axrop A. I'pynna kyneryp, «K»
Cos, K, 12,11 19,44 13,96 11,77
Awmapanr, K, 14,50 23,83 13,81 11,55
I'peunxa, K3 12,33 17,06 6,29 8,62
HCPys 1,58 4,01 0,64 0,19
®axrop B. Cucrema ocHOBHOM 00paboTKH OUBHL, «O»
OrtBanbHas, O, 12,33 19,41 9,68 8,61
IMoBepxHocTHAs, O 13,63 20,81 13,02 12,68
HCPy;s 0,95 Fy < Fos 1,69 1,11
®axrop C. buonpenapart, «b»
bes 6uonpemnapara, b; 15,50 24,33 12,87 11,40
Baiikan OM-1, b, 10,83 16,72 10,99 11,00
I'ymar xanust, bs 12,61 19,28 10,20 9,54
HCPOSHCPos 1,31 1,76 1,42 1,37

Hcnonp3oBaHne CHCTEMBI MOBEPXHOCTHON 00pabOTKH MOYBHI BHI3BAJIO
CTaTHCTUYECKH 3HAYMMOE YBEITMUYEHUE YNCIEHHOCTH MaJIOJIETHUX COPHBIX
pactenwuii Ha 1,3 mt./M%. B cpeanem mo rpymnmnam KyJasTyp u OHomnpenapa-
Tam npuMeHenue baiikan OM-1 u ['ymara kanus coco0cTBOBaJIO Cylie-
CTBEHHOMY CHIKCHHIO YHCIEHHOCTH KaK MAJIOJIETHUX, TAK H MHOTOJIETHUX
COPHBIX PaCTEHUM.
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B cpennem o ¢pakTopam B moceBax aMapaHTa U IpeUrXy HaOII0AaI0Ch
JOCTOBEPHOE CHHKCHUE CYXO MacChl MHOTOJIETHUX COPHBIX PacTeHHH M
MAaJIOJIETHUX — B ITOCEBaxX Ipeunxu. Mcrnonb30BaHne CHCTEMBI TIOBEPXHOCT-
HOW 00pabOTKH BEJIO K CTaTHCTHYECKU 3HAYMMOMY YBEIHUYEHHIO CYXOi
Macchl COPHBIX pacTeHuil. B cpemHeM mo rpymnmam KyjiabTyp M cUCTEMam
OCHOBHOI 00pabOTKH ITOUBHI MPUMEHEHHE N3yYaeMbIX OHOIpenaparoB Bbl-
3BaJI0 CYIIECTBEHHOE CHIDKEHHME CYXOW MacChl MaJIOJIETHUX COPHBIX pac-
terni. [lonoGHast TeHIeHIXS MPOCIeKUBaIACh PU BHeceHnH ['ymara ka-
nmst. [Tokasaresib yMEHBIIHICS B TaHHOM citydae Ha 1,86 r/m?.

VYpokalfHOCTb MOJIEBBIX KYJIBTYD SIBISICTCS MHTETPAJIBHBIM IIOKa3aTe-
JIeM IUIOJOPOIUS], OTPaXKaroIuM 3¢ GEKTHUBHOCTh TPUMEHIEMBIX arponpu-
eMoB (Tabmuma 2).

Tabmuna 2 — Bnusiane n3ydaeMbix (akTOPOB HA YPOKaWHHOCTB ITOJIEBBIX
KYJBTYp, 1I/Ta

YpoxkaltHOCTB, I/Ta
Bapuant
3elieHasl Mmacca | KOPMOBBIC €TUHUIIBI
®axtop A. I'pynna kynetyp, «K»
Cos, K 67,4 14,8
Awmapanr, K, 72,8 24,7
I'peunxa, K; 99,1 29,7
HCPys 8,3 2,7
®akrop B. Cucrema ocHOBHO# 00pab0TKH 1mo4BbI, «O»
OtBanbHas, O, 84,3 24,3
IToBepxnoctHas, O, 75,2 21,8
HCPys 2,7 0,8
®daxtop C. buonpenapar, «b»
Bes buomnpemnapara, b, 76,8 22,2
Baiikan OM-1, b, 82,4 23,8
I'ymar kanus, bs 80,2 233
HCPys Fp<FO05 Fp<F05

B cpennem mo cucremaM OCHOBHOW 0OpaOOTKM MOYBHI M OHWompemna-
param BbIpAIIMBaHHE I'PEUMXH HMPUBOIAUT K JOCTOBEPHOMY YBEINYECHUIO
ypoxaiiHOCTH 3elieHoN Macchl Ha 31,7 1/ra. [1pu Bo3aenbpIBaHUN aMapaHTa
U TPeYuXu HaOJIIONANoOCh CYIIECTBEHHOE MOBBIIICHUE BBIXOAA KOPMOBBIX
equaMI Ha 9,9 n 14,9 w/ra. B cpeanem mo ¢akropaM HUCIOIB30BaHUE CH-
CTEMBI IOBEPXHOCTHON 00Pa0OTKH 00YCIOBMIIO CTATHCTHUECKU 3HAYMMOE
CHIDKCHUE YPO)KaHHOCTH, KaK 3€JIEHOH Macchl, TaK U KOPMOBBIX EAMHUII
Ha 9,1 1 2,5 1/ra, cooTBeTCTBEHHO. I[prMeHEeHHE OHOTIperrapaToB BEI3BAIIO
HE3HAYHUTENILHOE TIOBBIIICHUE YPOKAWHOCTH MOJIEBBIX KYJIBTYp IIPH MaKCH-
MaJbHBIX 3HaYEHUAX Ha BapuaHTe ¢ baiikanom OM-1.
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VAK 631.51

BJAUSHHUE 3EJIEHOI'O YIOBPEHUS HA IIVIOJOPO/IHUE
CBETJIO-CEPBIX JIECHBIX JIEI'KOCYTJIMHUCTBIX
IMOYB U HA YPOXKAMHOCTH 3EPHOBBIX KYJIBTYP

B ITPABOBEPEKBE BOJIT'O-BATCKOI'O PETMOHA
0.c.-X.H., npogeccop Heenun B.B.,
0.c.-X.H., npogpeccop Pymanuee @.11.; acnupanm Illepcneea H.H.;
acnupanm Muneeea H.A.; acnupanm Illyouna K.B.
(OI'EOY BO Huoicezopoockaa I'CXA, Huscnuit Hoszopoo, Poccus)
KitroueBsle cnoBa: cujiepanysi, mIog0pojre, TOPUYHIIa, MIICHUIIA.

YpoBeHb MHTEHCHBHOCTH HCIOJB30BAHUS 3EMJIM BO MHOTOM OIpE/e-
JSIETCSI CHCTEMOM BEICHUS 3EMIICHICIUS, KOTOPAasi MPEACTABISACT KOMILICKC
B3aMMOCBSI3aHHBIX arpOTEXHUYECKUX, MEITMOPATHBHBIX U OPTraHU3aIlMOHHO-
9KOHOMHYECKUX MEPONPHUSATHIA, HANPABICHHBIX HA PAlOHAIBHOE HCIIONb-
30BaHHUE 3eMJIH, COXPAHEHUE U TIOBBIICHHUE €€ IUIOOPOJIHs, POCT yporXKan-

48



HOCTH CEJICKOXO3SHCTBEHHBIX KYJIBTYp. YPOXKaifHOCTb TOPUYMLIBI 010N TIpH
3alaxXMBaHWHU BCEX YacTel pacTeHus Ha (hoHe chipoi Maccel — 25,17 1/ra. 1o
CHIepabHOMY Napy IOpYHLbl OeJI0N HaUBBICIIYIO YPOXKaHHOCTH 36pPHOBBIX
HaOmonaeM Ha (hOHEe BHECEHUS CIIOKHBIX yaoOpenuit 43,8 1/ra.

THE EFFECT OF GREEN FERTILIZER
ON THE FERTILITY OF LIGHT-GRAY FOREST
LIGHT-LOAMY SOILS ON THE YIELD OF GRAIN CROPS
IN THE RIGHT BANK VOLGA-VYATKA REGION

Doctor of Agricultural Sciences, Professor Ivenin V.V.;
Doctor of Agricultural Sciences, Professor Rumyantsev F.P,
Postgraduate student Shersneva N.N.;
Postgraduate student Mineeva N.A.;
Postgraduate student Shubina K.V.

(FSBEI HE Nizhny Novgorod SAA, Nizhny Novgorod, Russia)

Key words: green manuring, fertility, mustard, and wheat.

The level of intensity of land use is largely determined by the system
of farming, which is a complex of interrelated agrotechnical, meliorative
and organizational and economic measures aimed at the rational use of
land, the preservation and improvement of its fertility, and the growth
of crop yields. The yield of white mustard when plowing all parts of the
plant against the background of raw mass is 25.17 t / ha. According to the
sideral pair of white mustard, the highest grain yield is observed against
the background of the application of complex fertilizers of 43.8 t / ha.

MeToauka

C 2018 mo 2020 rT. Ha 6a3e ®PI'BOY BO «Hmxkeroponckas I'CXA»
OBLIHU 3aJ10)KEHBI UCIIBITAHKS Ha OMBITHOM M0je «HOBUHKHY.

MeTeoposiornyeckue yCIoBYsl B TOBI UCCIEIOBAHMA ObLTH OMU3KUMU
K CpeHIM MHOTOJIETHAM JJaHHBIM, KaK 10 OCaJKaM, TaK U 110 TeMIIepary-
pe, a IMEHHO:

— 2018 roxg — HOpManbHBIN 1O yBIaXHeHuto, ' TK = 1,3;

— 2019 rox — ouenb cwiibHO yBIaXHeHHbIN, [ TK = 1,4;

— 2020 roxg — HOpMaJbHBIH 1o yBiIaxkHeHuto, ' TK = 1,1.

HccnenoBanus npoBOAWIUCH B CEBOOOOPOTE:

1. Hucterit nap;

2. O3uMasi IIIEeHUIIA;

3. Slumenp;

4. YucTeli nap;

5.03uMast poXkb/03UMas MIICHHUIIA.
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ean uccaenoBanmnia

CpaBHUTH U BBIIBUTH HanOoJee peHTabenbHoe MPUMEHEHHE OpraHuye-
CKOTO ynoOpeHUsl MPY BO3AEIBIBAHUN 36PHOBBIX KYJIBETYpP B 36pHOTPABIHOM
ceBooboporTe.

OOBEKT WCCIeAOBaHUS — 3BEHO CEBOOOOPOTA 03UMast TIIICHUIIA U S4-
MEHb.

B kadectBe cunepanbHON KyJabTYpHl B MOJIEBOM ONBITE ObLia BHIOpa-
Ha ropunua Oenas (Sinapisalba L.). Hopma BriceBa, koTopoit 2025 kr/ra.,
croco0 mocesa — crutomHoi panosoit — C3T-3,6.

B cpaBHeHme k ropumiie — moie B KOTOPO€ BHECIH HABO3 HOPMOU
40 1/ra[l, 2, 3].

Hccnenoanus mpoBoaniINCh Ha poHE ¢ BHECEHHEM (PochOpHO-KaHii-
HbIX ynoopenunii (PsKeo) 11 Ha dore cnoxubIx ynoopernii (NeoPsoKeo).

BapuanTsl 06paboToK.

ITo HaBoO3y: TpaauIMOHHAs TEXHOJOTHs — BHECeHHE HaBo3a bemopyc
1221 + MBY-5VT, Bcriamka va mryouny 14—16 cm IUIH — 4 — 35; kyneru-
Banus Ha Tryouny 5—6 cm KIIIII-5, moces.

ITo cunepary: TexHonorus mini-till: muckoBanme B/IM-B Ha miyown-
Hy 8-10 cM B a3y uBeTeHus: ropuuipl O€noil; KyabTUBaLUs Ha TIyOUHY
5—6 cm KIIIII-5, moces.

ITnomaapto onbiTHOM AesstHku 100 M2, yueTHO#H — 50 M2,

Yyer opraHu4ecKoi Macchbl CUEpaTa Jeajal Ha YYETHBIX IJIOMAIKaX
pasmepom 1 mM? B 8—10-KpaTHO# IIOBTOPHOCTH.

KonuuecTBo KOpHEBBIX OCTaTkoB B ciioe MoyBbl 0—70 cM ompenesin
MOCPEICTBOM BBHIOMpPAHMSI KOPHEBBIX BOJIOCKOB M3 MOHOJIMTOB IUIOLIAbIO
0,25 m?, oToOpaHHbIX Yepe3 kaxabie 10 cm o merony M.3. Crankosa [4, 5].

Pesyabrarsl

Pesynbrarel uccnenoBaHWi MoKas3aid, YTO ropyuna Oejas JaeT BbI-
COKUI ypOKail 3€JIEHOM MAacChl BBICOKOM YIOBJIETBOPUTENILHON LIEHHOCTH
(Tabmuma 1).

B cpennem 3a Tpu roja ucciieioBaHU HaUBBICIIAS yPOKANMHOCTH FOp-
yuIbl 0ol py 3amaxWBaHUHU BCEX YacTeW ypoxasl KyJabTyphl Ha (oHe
CBIpO#t Macchl — 25,17 T/ra, uto B 1,3 pasa BbIlIe YeM IIpH 3allaXUBAaHUHU
gacTell ypoxas HaJ3€MHOM Macchl IpU TEX ke YCIOBUSAX U Ha 4,3 pasa
OoJblle YeM TpHU 3alaxWBaHUK YacTel ypoxas KopHed Ha (oHe ChIpoid
MAacCHlI.

Hanmenpimas ypokaitHOCTh TOPUHITBI OEIIOH PH 3aIlaxuBaHUN JacTei
yporkasi KOpHel Ha GoHe abcomoTHO cyxoit maccer — 1,03 T/ra.
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Tabmuna 1 — YpoxkallHOCTh TOpYHIIEI ONI0i B CHIEpaIbHOM Mapy Ha
CBETJIO-CEPHIX JIECHBIX JETKOCYTIIMHUCTHIX MTOYBaxX, T/Ta

Yactu Macea YpoxallHOCTh OpraHMYECKOM Macchl 110 rofam
ypoxast 2018 2019 2020 Cpennee
Hanzem- |Ceipas 18,3 17,2 22,6 19,37
Has Macca
Kopunu AOCOTIOTHO cyxast 3,2 3,18 33 3,23
Ceoipast 5,5 5,1 6,8 5,8
Bcero AOCONIOTHO cyXast 1,02 1,02 1,05 1,03
Cripas 23,8 223 29,4 25,17
AOCOTIOTHO cyxast 422 42 4,35 426

Bricokas ymoOputenbHas HEHHOCTb 3€JIEHOH Macchl TOPUHUIIBI Oeoi
MIOATBEPKAAETCS PE3yNbTaTaAMH HCCIEIOBAHUN 110 N3yYEHUIO XUMHYECKO-
ro cocTaBa pacTteHus (Tadmura 2).

Tabmuna 2 — ConepkaHue MATATEIBHBIX BEIIECTB B TOPUHUIILI OEITOi

®daza Yactn Coneprxkanue % K aOCONIOTHOMY CYXOMY BEIIECTBY
pa3BUTHS N P,0O5 K,O
IIBeTenus |3enenas macca 2,23 0,92 2,16
Kopuu 0,82 0,62 1,49

B cpennem 3a Tpu roga uccienoBaHU coepikaHue MpoIeHTa K abco-
JFOTHOMY CYXOMY BeLIECTBY B (ha3y LBETEHHUS TOpPYHIBI OeJON B pa3HBIX
YacTAX PaCTeHHS OY€Hb CHIIbHO OTIMYAETCs, @ IMEHHO, B 3€JIEHBIX YaCTIX
pacTeHus comepkutcs azora 2,23 %, hocdopa 0,92 %, kanus 2,16 %, 4o B
2,7; 1,5 u 1,4 pa3 Bblllle COOTBETCTBEHHO, YE€M B YAaCTSIX KOPHEH pacTCHHUS.

lopuuna Genast n3-3a OBICTPOTO POCTA M YCTOWYMBOCTH K PAaHHE-OCEH-
HHUM 3aMOpO3KaM, BBICOKOH YPOKaHHOCTH 3€J€HOW MacChl SIBJISIETCS IEp-
CIIEKTUBHOM JIJIs1 UCIIOJIb30BAaHUS B MOKHUBHBIX TIOCEBaX B YCIOBUAX Ipa-
BoOepexbs Bonro-Bsitckoro paiiona [3, 5].

Topunna sBngEeTCS UCTOYHUKOM IIEHHOTO OPTaHUYECKOTo yIoOpeHHs,
OHa BBIMOJHACT BaKHYIO arpOTEXHUYECKYIO M SKOJIOTUYECKYIO (YHKIHIO
B CEBOOOOPOTAX, MEPEBOJISI MUHEPAILHBIC JIEMEHTHI TUTaHUsI B OpPraHude-
ckyto Gopmy [4].

Bnusinue cunepara Ha ypo)kalfHOCTh 3€pHOBBIX KYJIBTYp MpeJICTaBIeHa
B Ta0uIe 3.

B cpeanem 3a Tpu roja uccieqoBaHUNA HAUBBICIIAs YPOKAUHOCTH 3€p-
HOBBIX KYJBTYp HaOJIOnaeTcs npH TPAAULHMOHHON TEXHOJIOTHH TI0 HABO3Y
Ha (hOHE BHECEHUSI CIIOXKHBIX ynoopenuit — 46,6 T/ra, uro Ha 5 % BbILIE YeM
IIPH TOM K€ TEXHOJIOTUHU Ha (poHE BHECCHHS (OCHOPHO-KATHHHBIX ya1o0pe-
HUH.
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YporkaliHOCTH TIO0 CHAEPAIIEHOMY Iapy — TOpUYHIle 0eNoil HAaBBICIIYIO
YPOXKaHOCTh 3¢pHOBBIX Jajia Ha (OHE BHECCHUS CIIOKHBIX yIOOPECHHA —
43,8 1/ra, yTo Ha 4,7 % BBIIIIC YeM IIPU TOM K€ TCXHOJIOTUU HA (POHE BHECE-
HUS POCPOPHO-KANUHHBIX YIOOPEHUH.

Tabnuua 3 — YpoxkaliHOCTb 3€pPHOBBIX KYJIBTYp B 3aBHCHMOCTH
OT HCIIOIb30BAaHUS OPTaHNUECKOTO yI0OpeHus, T/ra

VYpoxxaiHOCTb, T/Ta

HsIA

2018ron | 2019tox | 2020 ron Sggiaﬁ_

Sta- || e | o | St || ocr

MEHb MEHb MEHb 3CPHOBBIX
a ua ua

Ilo naBo3y |46,1| 364 |46,2| 51,5 [373| 482 44,3
ITo ropuunnie | 45,9 | 27,3 |45,6| 49,8 [36,3| 46,1 41,8
NeoPsoKeo |[IIo HABO3y [48,0| 39,7 |48,2| 523 |40,1| 51,1 46,6
ITo ropuunie | 47,2 | 28,7 |47,9| 51,9 |38,1| 488 438

P60K60

HCPys (A) 2.3 2.8 1,8 1,4 1,6 0,8

HCPys (B) 2,0 2,0 1,7 2,0 1,5 1,1

HCPys (AB) 3,0 4,0 2,3 2,8 2,5 1,7
BriBoaBI

YporkaliHOCTBIO 3allaXUBacMOM MacChl cujiepara 25 1/ra B a3y 1BeTe-
HUS KyJBTypHL. 3eJIeHasi Macca pacTeHus] 00OTaTHT IMOYBY HEOOXOTUMBIMHU
MakpoaieMeHnTamu (azorom 2,23 %, dhochopom 0,92 %, xanuem 2,16 %)
JUTSL TaTbHEWIIero pocTa W Pa3BUTHUS 3€PHOBBIX KYIBTYp B CEBOOOOpOTE,
YTO JacT YPOXKaHHOCTh 36pHOBBIX 43,8 T/ra.
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POJIb OCITAPLHHETA ITECYAHOI'O B PEI'YJIMPOBAHUU
I'YMYCHOTI'O COCTOSAHUA ATPOYEPHO3EMA

0.0.n. Kypauenxo H.JL.; k.6.n. bonn B.JI.
(@I'bOY BO Kpacnoapckuii I'AY, Kpacuosapck, Poccus)

KiroueBble cnoBa: OMOJOTH3AIUS 3eMIICICIUS, CIAPIET MeCYaHbIH,
arporeHo3, arpouepHO3eM, TyMYC.

B noneBom ombiTe B ycioBusx necocrenu KpacHosipckoro kpast ycra-
HOBJIEHO, YTO IIOCTYIJICHUE B IIOYBY KOPHEBBIX U IOXKHUBHBIX OCTaTKOB
Jcmapiera necyaHoro odoecneynBaeT yBeTUUeHHE 3a1acoB yriepoaa ryMy-
ca B 0-40 cm cnoe arpouepHo3ema Ha 14-19 % mo cpaBHeHUIO ¢ 3epHOMNa-
POBBIM CEBOOOOPOTOM.

ROLE OF SAND ESPARCET IN REGULATION
OF HUMUS STATE OF AGROCHERNOZEM

Doctor of Biological Sciences Kurachenko N.L.;
Candidate of Biological Sciences Bopp V.L.
(FSBEI HE KrasSAU, Krasnoyarsk, Russia)

Key words: biologization of agriculture, sandy sainfoin, agrocenosis,
agrochernozem, humus.

In a field experiment under the conditions of the Krasnoyarsk forest-
steppe, it was established that the entry into the soil of root and crop
residues of sainfoin sandy provides an increase in the carbon stock of
humus in the 0-40 cm layer of agrochernozem by 14-19% compared to
the grain-fallow crop rotation.

CoBpeMeHHOE CEIbCKOX035IICTBEHHOE ITPOU3BOICTBO COIIPOBOXKAAETCS
CEpbEe3HBIMU HAPYIIEHUSIMH, OKa3bIBAIOLUIMMHU OTPULIATEIbHOE BIMSHUE HA
ionopoare nouskl. HemocratouHoe BHECeHNeE yIOOpEHU, BEICOKast HACHI-
LIEHHOCTh CEBOOOOPOTOB 3€PHOBBIMHU KYJIBTYpPaMH, HapyIIEHHE PEKOMEH-
JIOBAaHHOM IS 30HBI CTPYKTYPBI IOCEBHBIX IIIOMIA/IEH, TPUBOIAUT yXY/IIe-
HUIO OCHOBHBIX CBOMCTB M PEXHMMOB IIOYBbI, YTO HEATUBHO CKA3bIBAETCS
Ha BEJIMYMHE YPOXKAMHOCTH BO3ZeibIBaeMbIX KynbsTyp [1; 2]. Ilo MHEHuUIO
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A.A. Mowuceesa [3], peCypCHBII U DKOJIOTUIECKUH KPU3UCHI TPEOYIOT IMOMC-
Ka ¥ TEOPEeTHIECKOr0 00OCHOBAHUS NATHHEUIINX HAIPaBICHUN pa3BUTHUS
CHCTEM 3eMIIEIIeNTNS, OTBEUYAIONINX TPEOOBAHUAM MOJOKHUTEIHHON SBOITIO-
IIUU arpo3KOCHCTEMBI B IeJioM. bromoruzamnus 3emienenys, OCHOBaHHAs
Ha BHEJPEHUH aJIalITUBHBIX, PECYPCO— U SHEProcOeperalouinx TeXHOIOT Uit
MPOM3BOACTBA PACTEHUEBOAYECKOH MPOAYKIMH, 00ECIEYUT COXPAHHOCTD
MIPUPOIHBIX PECYPCOB H, B TIEPBYIO O4Yepeb, BOCIPOU3BOACTBO ILIOOPO-
Ui mouyB. Bemyree Mecto B cucTeMe OMOOTH3AIMN 3eMJIe/IENHs 3aHH-
MaroT 600OBBIC KOPMOBBIC KYJIBTYPHI, O0JIAAIONTHE CPEAOYITYIIIAIOIITHMI
cBoiictBamu [4; 5]. JLH. AnekcannpoBa [6] oTMeyana, 9YTO MOKXKHUBHBIC
U KOPHEBBIE PacCTUTENbHbIE OCTATKU JETKO pa3jararoTcs W 4acTUYHO Ty-
MUQHULIUPYIOTCSA B MAXOTHOM ciioe. CTeneHb TyMu(UKauyu 00ycIoBiIeHa,
MIPEXKE BCEr0, XUMHUUECKHM COCTABOM 3THUX OCTAaTKOB U MX KOJMYECTBOM.
Jlnme Mo MHOTONETHUMH TpaBaMHU PealbHO HOBOOOPA30BaHHWE T'yMUHO-
BBIX KHCJIOT, a, CJIEOBATEeIbHO, HAKOIUIEHHE TyMyca B TIaXOTHOM CJIO€ U
YAy4II€HHE eT0 COCTAaBA.

ey HACTOSIIIET0 MCCJIEAOBAHUS — OLICHUTH BIUSHHUE YHCTHIX U OH-
HapHBIX TIOCEBOB 3CIApIIETa MECUAHOTO B PETYAUPOBAHUH TYMYCHOTO CO-
CTOSTHUS arpodepHO3eMa.

Metoauka

[ToneBble OMBITHI MPOBEAEHBI B JiecoCTeNHOI 30He KpacHosipckoro
Kpas Ha arpo4epHO3eMe KPHUOTCHHO-MULEISIPHOM, XapaKTEPHU3YIOIUMCS
BBICOKMM cojiep>kaHueM rymyca (7,9-9,6%), cinabomienounoi peakuueit
cpensl (pHuH20 — 7,1-7,8), BBICOKOM CyMMOW 0OMEHHBIX 0cHOBaHuH (40,0—
45,2 m-3x8/100 1). B ombITe BO3/1€IbIBAIM ACIAPIICT IIeCUaHbIi MUXaiIoOB-
ckuil 5, sipoBoii sstuMeHb Co00IeK, 03UMYI0 poXkb KpacHOSIPCKYIO YHUBED-
canbHy10. KynbTyphl BO3AETBIBAIMCH B 3BEHBSAX CEBOOOOPOTA MO CIEAYIO-
mieii cxeme (Tabmuma 1).

Tab6muma 1 — Cxema mosieBoro oIrsiTa

Ne

i 1 ron 2 rox 3 roxn
1 |sumeHb nap + 03.poXXb 03.pOXKb
2 |sI9MeHb + dCIapIer scnaprer (/) + 03.poXxb 03.pOXb
3 ;;g/{g;{gp&;;napuﬂ * scnaprert (/1) + 03.poXs + pU30TOPOHUH [03.pOXKB
4  |scmapuer 3CIapLeT + 03.pOXKb 03.pOXKb
5 |scmapuer + pusoTopduH |3cnapLet + 03.poxb + pu3oTophHH 03.pOXKb

n/n — NOONOKPOBHDBIL

Pasmerienre BapuaHTOB CHCTEMAaTHYECKOE, TTOBTOPHOCTH OIBITa — Ye-
TeIpexKkpaTtHas. [IpemrecTBeHHUK — KapTodens. OO0mas miomaap aessH-
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ki — 150 Mm%, yuetHas 60 M2 YnoOpeHHs U CpeCTBa 3allUThl PACTEHHI HE
MIPUMEHSITUCH. AHAJIM3UPOBAIA CMELIaHHBIE 00pa3Iibl, cOCTaBIeHHBIE 13 10
uHAUBUAyaTBHBIX. OTOOP 00pa3lioB Ha onpeneieHue yrepoa rymyca (Cry-
Myca) o Tropury npoommm B cinosx moussl 0-20 u 2040 cm. Cpok oT-
0opa 0Opa3IoB B MEPBHIH IO OCBOCHHSI CEBOOOOPOTAa — CEHTAOPH; BTOPOI
— C MIIOHS 10 CEHTSIOPb, TPETHH rof] (IIOCEBBI 03UMOI P3KHU) — C Masi 110 aBI'YCT.
[onyuenHsle pe3ynasTaTsl 00padaThIBai METOAAMH JUCIEPCUOHHOTO aHa-
JU3a ¥ OTIFICATEIIEHON CTAaTUCTUKH [7].

PesyabTarsl

ATPO3IKOCUCTEMBI 3BE€HBEB KOPMOBBIX CEBOOOOPOTOB (PYHKIIMOHUPYIOT
Ha TMOYBE C BBICOKMM YPOBHEM I'yMYCHPOBaHHOCTH. J[aHHBIE aHaIUTHYE-
CKUX ONPEAETICHUI yKa3bIBAIOT HA 3HAYUTEIBHYIO aKKyMYJSLHIO TyMYCO-
BbIX BemecTB B 0—40 cuM citoe arpodepHo3eMa C MOBBIIIIEHHEM HX 3al1acoB B
MOAMAaX0THBIX CJIOSIX, YTO 00YCIIOBIEHO MUHEPATU3AIHOHHBIMU MOTEPSMH
OpPraHMYECKUX KOMIIOHEHTOB I'yMyca CJIeIICTBHE HHTCHCUBHON 00pabOTKH
(crapomaxoTHas IOYBa) ¥ MOTEPSIMH TyMyca 1o puduHe aedisanun. B mo-
YBe arpoleH030B3ePHONAPOBOT0 CEBOOOOPOTA, YUCTHIX U OWHAPHBIX TTOCe-
BOB 3CMapIIeTa eCYaHOr0 2-T0 ro/a )KU3HHU YBEJIUUEHHE 3a1acoB IyMyca B
cioe 2040 cm onennBaercs Ha ypoBHe 3,3—16,8 TC/ra (Tabmuua 2).

Tabnuua 2 — 3anacel Crymyca B arpodepHO3eMe arpoleHo3os, TC/ra

1-2 ron| 3 ron
Bapuant (n=>5)| (n=4)

0-20 cMm
Slumens — map + o3uMast poXKb — 03UMas POXKb 96,3 | 100,0

Sumens + scnaprer — scmaprer (1/m) + o3umast poxp — o3umast | 92,0 | 106,9
POXB

Slumens + scnapuet + pusotophun — scnapuer (1/m) + ozumas | 91,1 | 90,0
POXBb — 03UMas POXKb

OcnapIeT — dcnapIier + o3uMasi poXKb — O3UMasi pOXKb 87,3 | 115,1

Ocnapriet + puzoTopduH — dcmapuet + o3umas poxxb — o3umast | 92,9 | 84,0
pOXb

20-40 cm
Slumens — map + o3uMast poXKb — 03UMas POXKb 99,6 | 108,0

Sumens + scnaprier — scmaprer (/) + o3umas poxb — o3umast | 108,8 | 130,8
POXb

Slumens + scnapuet + pusotopduH — scnapuert (1/m) + ozumas | 105,0 | 102,9
POXb — 03UMast POXKb

DcnapieT — dcnapIer + 03uMasi pOXKb — O3UMasi pOXKb 98,7 | 132,0

OcnaprieT + puzoTopduH — dcmpanet + o3umast poxxb — o3umast | 92,9 | 117,6
POXb
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ATPOIKOCHCTEMBI 3BE€HBEB 3EPHONAPOBOTO M 3EPHOTPABSHBIX CEBOOOO-
POTOB OMPENETSIOT PA3NUIHOE TIOMIOJIHEHUE 3armacoB rymyca. OueHnBas Kop-
MOBBIE CEBOOOOPOTHI, CICAYET OTMETUTH TECHICHIMIO YBEIUYCHHS 3aIlacoB
Crymyca mocne mpekpalleHus XU3HEHHOTO LUMKJIa dchapuera. B moceBax
PKH, QYHKIHOHUPYIOIIHX TI0 YUCTHIM M OMHAPHBIM TIOCEBaM ACIIAPIIETa, TIPH-
pocrt 3anacoB Crymyca B ciioe 0-20 cm cocraBun 14,7-27,8 t/ra; 2040 cm —
22,0-33,3 1/ra. MakcuMasbHBIH YpOBEHb TYMYCHPOBAaHHOCTH arpodepHo3eMa
KPHOTEHHO-MUIIEIIPHOTO 32 Mepron (YHKIIMOHUPOBAHUS 3BEHBEB CEBOO0O-
pota B cioe 0—20 cM BBISIBIICH ITPY BO3ACIIBIBAHIN YHCTHIX 1 OMHAPHBIX TIOCE-
BoB acrapieta (107—-115 TC/ra). O6paboTka ceMsiH dcapreTapu30TOPHHHOM
Ha 3TUX BapUaHTaX OMbITa OOECIIeYMBAET JOCTOBEPHOE CHIDKEHHE 3aracoB
Crymyca (90-84 TC/ra coOTBETCTBEHHO). B MONaXxoTHOM CJI0€ yBEJIUYCHUE
3amacoB rymyca 1o 105-109 1/ra oTMedeHO B TOJSIX CEBOOOOPOTOB OWHAp-
HBIX TIOCEBOB ACIapIeTa 2-TO TONa KHM3HU, a Takke MpH 00paboTke CeMsH
pusoTopdrHOM. PaznokeHne KOpHEBBIX OCTATKOB ACIAPLIETa, BO3IEIBIBACMO-
IO 1071 TOKPOBOM STYMEHS ¥ 3CTIapIIeTa B YUCTOM BHUJIE 00ECIIEUMBACT MAKCH-
MaJIbHBIA YPOBEHB 3armacoB rymyca B cioe 2040 cM B ToceBax 03UMO prKH
(130-132 1/ra). MccnenoBaHusiMu yCcTaHOBIICHA OoJiee CYIIECTBEHHAs! BHIPa-
KEHHOCTb TUHAMUYECKUX M3MEHEHHI I'yMYyCOBBIX BEIIECTB MPH BO3MEIbIBA-
HUM OWHAPHBIX TIOCEBOB dcHapIieTa ¢ pu3oTophuHoM. B momsx ceBoobopoTa
BTOPOTO T0/1A KU3HH JCTIApIeTa HA STUX BapHaHTax BEMMINHA KodpduimenTa
ce30HHOro BapeupoBaHus Crymyca nocturana 13—20%. Ilpu Bo3nensiBannn
03MMOH PKH TI0 YMCTHIM U OMHAPHBIM TIOCEBaM ACIapIieTa ¢ pu30TOpGHHOM
CE30HHas M3MEHYMBOCTH IIOKa3aTelnsi oleHHBaeTcst Ha ypoBHe 10-17%. B
OCTaJIbHBIX Cilydasx AuHamuka Crymyca crnabo Beipaxena (C, = 1-9%), uto
COOTBETCTBYET HE3HAYUTEIIFHON N3MEHUYHUBOCTH.

TeMmnbl HaKOIJICHHS TYMYCOBBIX COCIUHEHUH 3aBUCAT OT MPOAOII-
KHUTEIBHOCTU HCIIOJIb30BaHUSI MHOTOJIETHUX TPaB M KOJIWYECTBA IOCTY-
MAOMIUX B TIOYBY PAacTUTEIHHBIX ocTaTkoB [8]. OOpaboTka ceMsH pu30-
TOPQUHOM CTHUMYJHPYET pPa3BUTHE KOPHEBOH CHCTEMBI JcmapleTa, HO
CHOCOOCTBYET YCWJIGHHIO MHMHEPAJIM3aLMOHBIX MPOLECCOB B IIOYBE, YTO
M OTPa3WjIOCh HAa HAKOIUIEHUH T'YMYCOBBIX BEIIECTB. YUET KOpPHEW, Mpo-
BEJICHHBIA HAaMU NIEPEJ MOCEBOM O3WMOW PXKH, MOKa3ajl, UTO COBMECTHOE
BO3JIEJIbIBAHIE MHOTOJIETHUX TPaB C SIUMEHEM CYIIECTBEHHO CHIDKACT UX
3aracel B IOA3eMHOH cdepe. 3armacsl KOpHeH 3cmapIiera, BO3AeIbIBaeMOro
B YHCTOM BHJIE U C IPUMEHEHHEM PU30TOPPHHA, OLICHUBAIOTCS BETMYMHOM
1,9-2,2 1/ra. bBuHapHbBIe TOCEBBI ACHAPIETa U SIYMEHS CHIKAIOT 3TOT YPO-
BeHb B 2 pa3za (0,9-1.,4 1/ra). ubIe pe3ynbTarhl MO OLleHKEe BIUSAHUS OJHO-
BUJIOBBIX U CMELIAHHBIX MTOCEBOB amMapaHTa U 0OOOBBIX TpaB B HAKOILIE-
HHUH OpraHu4ecKoro BemecTsa mnoiaydeHsl A.T. @apHueBbIM ¢ cOaBTOpaMH
[9]. B cpennem 3a 3 roga Oosblliee KOJIMYECTBO KOPHEBBIX M IMOKHUBHBIX
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OCTaTKOB Tocje ceOsi OCTaBIsIM OWHAPHBIE TIOCEBHI KileBepa U JOHHUKA C
amapaaTom — 13,1-14,9 1/ra.

BriBoabI

MakcuManbHbIIl ypOBEHb T'yMYCHPOBAaHHOCTH arpodyepHO3€Ma KpHUo-
TeHHO-MHLEISAPHOTO 32 Meprof GyHKIHOHHUPOBAHUS 3BEHHEB CEBOOOOPOTA
B ci10e 0—40 cM BBISIBJICH IIPH BO3EIIBIBAHUU YHCTHIX M OMHAPHBIX TIOCEBOB
scmapuera (119-124 1C/ra). Bo3nenbiBanue scmapiiera rmec4aHoro B ycio-
BUSIX JiecocTenu KpacHosipckoro kpasi o0ecreunBacT yBeJIHYeHNE 3a1acoB
yniepoaa rymyca B 0—-40 cm ciioe arpodyepHo3ema Ha 14—-19 % no cpaBHe-
HUIO C 36pHOIAPOBBIM CEBOOOOPOTOM.
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MMPOJIYKTUBHOCTH TPETHEM NIIIEHUIIBI
MMOCIJIE TAPOBBIX IPEJINECTBEHHUKOB

o.c.-x.H. Penooe H.A.; k.c.-x.n. Hekpacoea E.B.;
K.c.-x.H. Mo3zvinesa C.H.; acnupanm Jlymuenkoe A.A.
(DPI'bOY BO Omckuii I'AY um. I1.A. Cmonvtnuna,
Omck, Poccus)

KittoueBbie ciioBa: spoBas IIICHUIA, CEBOOOOPOT, yI0OpeHus, repou-
U1, YPOKANHOCTh, 3aCOPEHHOCTb, MOJICBAs BCXOXKECTh, BBIKMBAEMOCTb.

OnrtumaineHble YCJI0BUS Ui GOPMUPOBAHUS YPOKafHOCTH 3€pHa ApO-
BOH IIIEHUIIBbI, PACIOJIATAIOIIENC TPEThEN KYNBTYypO IOCIE MapOBbIX
NPEeALIECTBEHHUKOB, OTMEYAIUCh B CEBOOOOPOTE C CHACPAIBHBIM PaIco-
BBIM IIAPOM U TIPIMEHEHHEM Ha TIEpBOH KynbType ammodoca (N12P52), na
BTOpoii repounmaa [Myma ITnroc, KO (1,41/ra) u N30, Ha Tpetbeit — N30.

THE PRODUCTIVITY
OF THIRD WHEAT AFTER STEAM PREDECESSORS

Doctor of Agricultural Sciences Rendov N.A.;
Candidate of Agricultural Sciences Nekrasova E.V.;
Candidate of Agricultural Sciences Mozyleva S.1.;
Postgraduate student Lutchenkov A.A.
(FSBEI HE Omsk SAU, Omsk, Russia)

Key words: spring wheat, crop rotation, fertilizers, herbicide, yield,
blockage, field germination rate, survival rate.

Optimal conditions for the formation of the fertility of spring wheat
that comes third after steam predecessors have been noted in crop rotation
with sideral colza steam and use of N12P52 on the first crop, use of Puma
Plus, EC (1.4 1/ha), and N30 on second and N30 on third.

MeTtonuka

UccnenoBanus npoBogmmch B 2019-2020 IT. B yCITOBUSX 30HBI I0XK-
HOH necocrenu 3anagHoii CHOMPH Ha JTyroBO-4epHO3EMHON CpeTHEMOIL-
HOIl MajoryMmycoBOM CpeJHECYINIMHHUCTOM MOYBE Ha TPEThEU MIIEHULE B
MOJIEBBIX 3€PHOMAPOBBIX YETHIPEXIOIBHBIX CEBOOOOPOTAX: Tap—TIIIECHHUIIA—
NIIeHnIa—TnueHnna. [lapossie npenecTBEeHHUKH: YUCThIM ap ¢ MEXaHU-
YECKUMHU 00pabOTKaMH TIOYBBI, YUCTHIN Map XUMUYECKUI C BKIIIOYCHUEM
JIBYX 00paboTOK repOuIuaomM crutorrHoro aevicteus (Imudop, BP — 4 ni/ra)
U CUJCPAIIbHBIN PANCOBBIN Hap.

B ceBoobopoTax ncmonb30BaHk 4 (hoHA XMMH3AITHH:
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I — 6e3 repbunnaa u 6e3 ynoOpeHuit Ha IepBON KyabType, TepOnIuI 1
0e3 ynoOpenwii Ha BTOpoi u 0e3 repOuIiaa u ynoOpeHuit Ha TpeThei;

II — repOuna Ha EpBOM KynbType U 0e3 ynoOpeHHi Ha BCeX KYIbTY-
pax;

III — repbuniun u N,Ps, Ha IepBoit KymsType, 6e3 repouruma u Ni Ha
BTOPOH U TPETHEN;

IV — 6e3 repbununa u N,Ps, Ha mepBoii Kynerype, repounug u NioHa
BTOpPOH, Oe3 repbuninaa u N3y Ha TpEThei.

Oo6pabotky repounmmom I[lyma ITnroc, KO — 1,4 n/ra mpoBoauinu B
(hazy KyIlIeHus MIIEHUIIBI ¢ pacxomoM padodeit xwumkoctu 200 n/ra [1].
W3 ynobpenuit BHOCHIN MPH TToceBe aMMo(OC ¥ aMMHUAYHYIO CeuTpy. B
2019 roxy BeiceBanu copt OMI'AY 90, B 2020 — CronsinuHcKast 2.

ITnomiane aenssHkd 350 M2, HOBTOPHOCTD B OTIBITE YEThIPEXKPATHAS.

PesyabTarnl

3a rozbl KCCIIeI0BAHUH MOJIEBask BCXOXKECTh TPETHEH MIIIEHUIIBI TIPEBbI-
mana 80 % 1o Bcem BumaM napa 1 ¢poram xumusanuu (Tabmuma 1). ['epou-
U] HA 3aKIFOYUTEILHON KYIBTYpe CEBOOOOPOTOB HE MPUMEHSLIH, MO3TO-
My €ro TocieneicTBie He omlymanock. Ha Tperbem n uerBeproM (hoHax
XUMH3AIMK IpaHyibl aMmModoca Ha MEPBOM KyJIbType IMOCJE IMapOBhIX
MPEANIECTBEHHUKOB U aMMHUAYHOM CEIUTPHI HAa BTOPOI U TPEThEH KYIbTY-
pax MOTJIM KOHTaKTHPOBaTh C CEMEHAaMH IIIEHUIIBI, YTO MOIJIO BBI3HIBATH
CHIKCHHE ITOJIeBON BexokecTr. Ho aToro He Habmronanock. BexoxecTs Ha
3TUX BapuaHTax cocraBuia 85,7-86,2 %, 4To OBUIO MEHBIIIE, YeM 0e3 MpH-
MeHeHus ynoopenuii Bcero Ha 0,3-0,4 %.

Ta6nuua 1 — IToneBas BCXoxKeCThb MIIEHULBL, %

DoH XuMHu3auu Cpennee

Bz napa Ton I | O | I | IV |nomnapau
YHucThlii YepHBIHA 2019 88,2 | 88,4 | 86,7 | 88,2 87,9
2020 85,7 | 82,3 | 85,3 | 84,0 84,3
Cpennee 87,0 | 854 | 86,0 | 86,1 86,1
Yucrerit xumuueckui (2019 86,9 | 87,3 | 85,6 | 84,4 86,1
2020 84,3 | 85,0 | 85,3 | 83,7 84,6
Cpennee 85,6 | 86,2 | 85,5 | 84,0 85,5
CunepanbHebiii panco- (2019 88,2 | 87,6 | 88,2 | 87,8 88,0
BBII 2020 85,7 | 86,0 | 86,0 | 86,3 86,0
Cpennee 87,0 | 86,8 | 87,1 | 87,0 87,0

Cpennee mo oHaAM XUMU3AIUH 86,5 | 86,1 | 86,2 | 85,7

YpoBeHb BBKMBAEMOCTH, KaK OTHOILICHHE KOJIMYECTBA PACTCHUM Iie-
pen yOOpko# yporkasi K UHCITy BBICESTHHBIX BCXOXHX CEMSIH, KOJieOascs oT
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56,0 % mo xumuueckoMy mapy ao 58,3 % mo uepHomy u 59,5 % mno cu-
JiepalbHOMY paricoBomy (Tao6m. 2). He3naunTenpHBI OBLTH pa3Iudus U 110
¢donam xumuzanuu. Tak ecnu O6e3 MpUMeHEeHHs yI00peH i BBDKUBAEMOCTb
COCTAaBJIsIA, B CPEAHEM IO BCEM BUIaM mnapa, 57,7-58,3 %, To npu UCHoib-
30BaHMM yaoopenuit 57,6-58,2 %.

Tabmuna 2 — BenkuBaeMOCTh paCTeHUHN MIIESHUIIBI, %o

don xumuzanuu Cpennee

B napa Ton I I | I | IV |momapam
UucThlil uepHbId 2019 58,7 57,6 61,8 58,1 59,0
2020 59,7 | 57,5 | 57,2 | 56,0 57,6
Cpennee 59,2 57,6 59,5 57,0 58,3
Yucteii xumudeckuii |2019 54,9 55,3 54,8 55,7 55,2
2020 572 | 56,8 | 56,2 | 57,2 56,8
Cpennee 56,0 56,0 55,5 56,5 56,0
CunepanbHeiii parnco- (2019 58,7 59,3 60,2 59,8 59,5
BbII 2020 60,8 | 59,5 | 58,8 | 58,5 59,4
Cpennee 59,8 59,4 59,5 59,2 59,5

Cpennee o (hoHaM XUMHU3AIAH 58,3 57,7 58,2 57,6

Ha moceBax TpeTbeil MIeHUIbI TepOUIH He TIPUMEHSIICS, YTO JIaBajio
BO3MOKHOCTB OLICHUTS €10 nocineneiictaue. [Ipexae Bcero, Hy>KHO OTMETHUTb
CTa0BIii YPOBEHB 3aCOPECHUS B OOJNBIMMHCTBE BapuaHTOB (Tadmura 3). Homst
COPHBIX PaCTEHUI Ha OTJENbHBIX BapuaHTax juiib B 2020 roxy mpesbliiana
10 %, 4TO MO3BOJISIET TOBOPUTH O CPETHEM YPOBHE 3aCOPEHHUS ITOCEBOB.

Tabnuma 3 — Jlonst COpHBIX pacTeHH B arpoQHTOLIEHO3E IPOBOI
MIIeHUIE!, %

don xumuzanuu Cpennee
Bz napa Ton I n | m | v nopnapaM
YUucTelil YepHBIi 2019 0,78 1,01 1,44 1,19 1,10
2020 6,78 | 11,07 | 15,22 | 13,70 11,69
Cpennee 3,78 | 6,04 8,33 7,44 6,40
Yucteii xumudeckuii |2019 0,65 0,68 1,51 1,24 1,02
2020 3,20 | 6,31 | 13,18 | 8,70 7,85
Cpennee 1,92 | 3,50 | 7,35 4,97 4,44
CunepanbHeiii parnco- (2019 1,37 1,78 1,63 0,78 1,39
BbIN 2020 3,48 | 2,07 | 3,18 | 2,49 2,80
Cpennee 2,42 1,93 2,40 1,64 2,10
Cpennee mo hoHaM XUMHU3AIAH 2,71 3,82 | 6,03 4,68

Ha mepBoM 1 geTBepTOM BapraHTax (POHOB XUMHU3AIIUH TepOHIIN ITPH-
MEHSUIM Ha BTOPOM KyJIbType IOCie MapoBBIX MpeaIecTBeHHUKoB. Cpen-
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HUH TMOKa3aTeNb JOIH COPHBIX pacTeHUH cocTtasui 2,71-4,68 %. Ha nmoce-
Bax, I7ie repOuIN TPUMEHSIIH TOJIBKO Ha TIEPBOM KYIIBTYPE, OISl COPHIKOB
yBenuuuBanach 1o 3,82—6,03 %.

MOXHO OTMETHTh TEHACHIUIO POCTa A0JIM COPHBIX PACTEHUH Ha (oHe
yaobpenutii ¢ 2,71-3,82 % no 4,68-6,03 %.

B 3aBucuMOCTH OT apOBBIX MPEALIECTBEHHUKOB MEHbIIas CTENIEHb 3a-
COPEHUS OTMeYajlach B CEBOOOOPOTE C CUAEPATLHBIM PaCoBBIM apoM. B
CpeIHeM 3a JIBa rofia BO BCEX BAPHAHTAX JOJISI COPHBIX pacTeHuH B arpodu-
ToIIeHO3¢e He TmpeBbimana 10 %, 3a HCKIIOUEHUEM MOCTIE YHUCTOTO YEPHOTO
napa B 2020 rofy, 9TO COOTBETCTBYET CIIa00i CTETIEHN 3aCOPEHUS.

Paznuamst B 1aHHBIX O OTAETHHBIM HAOMIOAEHUSIM, B KOHEYHOM CUETe,
OTPaXKAIOTCS Ha YPOBHE YPOXKAWHOCTH 3€pHA MILICHUIIBI (Tabnuna 4). Ecnu B
2019 roxy OTKJIOHEHHS ITOKa3aTelel 10 MapOBBIM MPEAIIeCTBEHHUKAM ObLITH
B TIpesienax omuoOKy onbITa, To B 2020 Toy 0TMEYanoch MpeBOCXOICTBO YH-
CTOTO YEPHOTO U CUAEPATIHLHOTO PArICOBOTO NAapOB HAJ XUMHUYECKHM.

Tabmmma 4 — YpoxxaltHOCTh 3epHa sIpOBO¥ MIIIEHHUIIEI, T/Ta

Bup mapa Ton Don xumuszaiuu (B) Cpen-
(A) I 11 I IV | Hee

Yucrsrid 2019 1,77 1,80 2,13 [2,07] 1,94

YCpHBIiT 2020 4,24 4,12 4,67 [4,86| 4,47
Cpennee 3,00 2,96 3,40 [3,46] 3,20

Yucreiid xu- (2019 1,71 1,73 1,97 [1,96| 1,84

MuYecKuit {2020 4,13 3,75 4,48 |4,66| 4,25
Cpennee 2,92 2,74 3,22 |3,31] 3,05

Cupepans- (2019 1,75 1,76 2,22 12,25] 2,00

HBIH parco- 2020 4,27 4,15 4,73 14,98]| 4,53

BB Cpennee 3,01 2,95 348 [3,62] 3,26

Cpennee mo hpoHaM XUMHU- 2,98 2,88 3,37 (3,46 3,17

3a1uu

HCPys yacTHbIe pazinnuus |pakrop A|dakrop B

2019 0,16 Fp <F: 0.09

2020 0,20 0.10 0.12

E>xeronHo ormeuaercsi IpeuMyIIecTBO YIOOpeHHbBIX (JOHOB Hall HEYIO-
OpeHHBIMU TIPH PA3HBIX COYETAHUAX C MPUMEHSEMBIM repounuaom. Paz-
JIMYUS COCTABIISUIM NP ONPHICKUBAHUM NTEPBON KyIBTYpHI ITOCIIE MApPOBBIX
npeniectBeHHNKOB B 0,48 T/ra u BTopoii — 0,49 1/ra.

BoiBoabI

OnTumansHbIe yCIOBHS 715 (POPMHUPOBAHHS YPOKaWHOCTH 3epHa Tpe-
ThEH MIICHHUIIBI MTOCJIEC MAPOBBIX MPEAIICCTBCHHUKOB (HOPMHUPOBAINCH Ha
(hone mpumenenus ammogoca (N,Ps,) Ha epBoit kynbrype [2, 3] U aMmmu-
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agHoii cenuTpsl (N39) Ha BTOpoi 1 TpeTheil. CleayeT OTMETUTh TeHISHITIIO
MpeBOCXOACTBa mpuMeHeHus repounuaa [Tyma [Liroc, KO Ha BTOpO# KyIb-
Type TOcJe MapoBhIX MPEIIIeCTBEHHUKOB, CPEAH KOTOPHIX MPEUMYIIIECTBO
3a CHUJepaTbHBIM PATICOBBIM ITAPOM.
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OBUJINE U CTPYKTYPA COPHOI'O KOMIIOHEHTA
MHNOJIEBOT'O ®PUTOLEHO3A KOPMOBBIX KYJIBTYP B
3ABUCHUMOCTH OT PA3JIMYHBIX TEXHOJIOI M UX

BO3AEJBIBAHUSA
acnupanm Pomanuna A.C.; k.c.-x.H., Ooyenm Tpyghanos A.M.
(@I'BOY BO Apocnasckaa 'CXA, Apocnasns, Poccus)

KirroueBbie c1oBa: COpHBII KOMIIOHEHT ITOJICBOTO (PUTOIIEHO3a, YHNCIICH-
HOCTb U MAacca COpPHBIX PAaCTEHUH, YPOKAHHOCTb CEIbCKOXO3IMCTBEHHBIX
KyJBTYp, TEXHOJIIOTUU BO3/IEIBIBAHUSL.
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3acopeHne KynbTyp COpPHAKAMH — 3TO OAHA W3 NPHYUH CHUXKCHUSA
YPOXKaMHOCTH M KayecTBa MONTy4aeMoOW mpoxykuuu. B HacTosiee Bpems
OCTPO CTOUT BOINPOC O MOBBIMICHUH IKOJOTHYECKOH 0e30MacHOCTH IMpo-
IYKTOB NUTaHUSA. BayKHBIM 3B€HOM B PELIEHUM JaHHOTO BOMPOCA MPUHA-
JSKUT pa3paboTKe cHCTEM 3eMyIeneusi ¢ 0OOCHOBAaHHOW ONTHMH3AITUCH
(PUTOCAaHUTAPHOTO COCTOSIHUSI TTOCEBOB CEIbCKOXO3SHCTBEHHBIX KYIBTYD,
mpudeM HMHTeHCU(UKaUWs NMPUMEHEHHs NMEeCTHLUUIOB HE BCErAa MPHBO-
IUT K THOEIHN COPHSKOB, 0COOCHHO MHOTOJICTHHX, HO MOXXET NMPHUBOAMTH
K YBEJIMYEHHUIO COAEP)KaHUS HEXKeNaTeIbHBIX XMMHYECKUX COCTUHEHHH
B NOJTy4aeMOH NMPOAYKLHMH, 3arpsI3HEHUIO OKpyXkarommel cpeasl. [loatomy
BEChbMa aKTyaJIbHBIMU M 3HAYUMBIMU SIBIISIOTCS HCCIIETOBAHMUS 110 YCTAaHOB-
JeHn10 3 (HEKTUBHBIX IPUEMOB U TEXHOJIOTUH BO3/ICIIBIBAHUS C TOUKH 3pe-
HUS KOHTPOJISL OOMJINSI COPHOTO KOMIIOHEHTA IIOCEBOB CENTbCKOX03HCTBEH-
HBIX KyJITyp. B moneBom ombite kadeapsr «ArpoHoMus» u SIpociiaBckoro
HUNXKK — ¢punmana ®HI[ «BUK um. B.P. Bunbssimca» Ha JepHOBO-TIOA-
30JIMCTOM cpeaHecyrmuHucTol mouse B 2020 roay Mo HU3Y4YEHHUIO IISITH
TEXHOJIOTUH BBIPAIIMBAHUS ONHOJIETHUX M MHOTOJIETHHX TpaB, SIPOBOU
TPUTHUKAIE, TIMEHS U KYKypy3bl ObIJIO YCTaHOBIEHO, YTO UCIIOIB30BaHUE
9KOJIOTUYECKUX TEXHOJOIMH, 0OCOOEHHO OpPraHMYEecKoi, HE CHocoOCTBO-
BaJIO yXYIIICHHIO (puTocanmTapHOro moteHnuana. OpraHndeckas TEXHO-
JIOTHS TIO BCEM KYJIBTypaM KOPMOBOTO CEBOOOOpPOTa JaBaja yCTOWYHBYIO
pubaBKy ypoXaiHOCTH, 33 UCKIIOYEHHEM MHOTOJETHHX TpaB 1 u 2 roga
TOJIE30BAHMS B CPABHEHHUH C KOHTPOJIEM.

ABUNDANCE AND STRUCTURE OF THE WEED
COMPONENT OF THE FIELD PHYTOCENOSIS
OF FODDER CROPS DEPENDING ON DIFFERENT
TECHNOLOGIES OF THEIR CULTIVATION

Postgraduate student Romanina Ya.S.;
Candidate of Agricultural Sciences, Associate Professor Trufanov A.M.
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia)

Key words: the weed component of the field phytocenos is, the
number and weight of weeds, the yield of agricultural crops, cultivation
technologies.

Contamination of crops with weed sis one of the reasons for the de
crease in yield and quality of the products. Currently, there is the question is
a cute of improvingth environment al safety of food. An import ant link init
solving belong sto the development off arming systems with a reasonable
optimization of the phytosanitary state of agricultural crops, and the
intensification of the use of pesticides does not always lead to the death of
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weeds, e special | y perennial ones, but can lead to an in crease in the content
of und esirable chemical compound sin the product sand environment al
pollution. The refore, studies on the defining of effective method sand
technologies of cultivation from the point of view of control ling the
abundance of hewed component of agricultural crops are very relevent and
significant. In the field experiment of the department «Agronomy» and the
Yaroslavl NII ZhK — a branch of the Federal Research Center «VIK im.
V.R. Williams »on sod-podzolicmediumloamysoilin 2020 on the study of
five technologies for grow in annual and perennial grasses, spring triticale,
barley and corn, it was fund that the use of ecological technologies, especial
| y organic ones, did not lead to the deterioration of phytosanitary potential.
Organic technology for all crops off odder crop rotation gave asteadyin
crease in yield, with the exception of perennial grasses of 1 and 2 years of
use in comparison with the control.

Oco3HaHe MHPOBOM 0OIIECTBEHHOCTHIO OIMTACHOCTH MTOOATEHOM dKO-
JIOTHYECKOM KaTacTpodsl 3aCTaBisieT Bce OONblIe BHUMAHUS YAENSATh Ta-
KM METOJaM X03HCTBOBaHMUS, IPU KOTOPHIX MaKCUMaJIbHas yPOXKaltHOCTb
CEJIbCKOXO3AUCTBEHHBIX KYJIBTYP JOCTUranack Obl IPU MHHUMAaIbHOM BO3-
JIEHCTBUY Ha BHEMTHIO cpeny [1].

buonoruzanus cenbckoro Xo3sicTBa — 0THO U3 BAYKHBIX U MEPCIIEKTHB-
HBIX HallpaBJeHUS Pa3BUTHS CEJILCKOTO XO3SIMCTBA B COBPEMEHHOM MHpE.
MHorue cTpaHsl, IPOIIEAIINE TEPHUOT UHTEHCUBHON XMMHU3aLIUU CEIbCKO-
'O X0351iicTBa, BCTAIOT Ha IIyTh O0OJIee SKOJIOTMYHON CHCTEMbI IUTAHUS U 3a-
LIUTHL pacTeHui. IIponece 3TOT AIUTENbHBINA U HEJOCTATOYHO U3yUYEHHBIH,
0COOEHHO Ha «OeJHBIX» [T0YBAX LIEHTpanbHOro HeuepHozempsl.

buonoruzanusa 3emienenus NpeaycMaTpuBaeT IIMPOKOE BOBJIEUEHHE
B KayeCTBE MCTOYHMKOB IIMTAHUS PACTEHUH OPraHMYECKUX BEILECTB YHO-
Opennii B Buzae HaBoza KPC, nTuubero nomera, KOMIIOCTOB, COJIOMBI, APY-
I'MX PacTUTEIbHBIX OCTaTKOB, CUAEPATOB, a TAKXKE [I0CEBOB MHOTOJIETHUX
Y OJTHOJIETHHUX TPaB, UCIIOJIb30BaHUE OMOJIOTHIECKOTO a30Ta 00O0BBIX pac-
TeHu# u ap. [2, 3].

Cucrema ajabTepHATUBHOIO 3€MIICACIUS OCHOBBIBAETCSl Ha COKpallie-
HUM WIM IIOJHOM OTKa3€ OT CUHTETHYECKUX MUHEPaJIbHBIX yHOOpeHuH,
CPEJCTB 3aIUThl PACTEHUH U MaKCUMaJIbHOM HMCIIOJIb30BaHUM OMOIoTHYe-
cKuX (PaKTOPOB IOBBILICHUS IIOAOPOIMS IIOYBBI, OJABICHUS OOse3HEH,
BpEIUTENEH U COPHIKOB M JPYTMX MEPONPHSITUH, HE OKA3bIBAIOLIUX OT-
PHULIATEIBHOTO BIMSHUS Ha IPUPOLLY, HO YIy4IIAOIUX YCJIOBHS (OPMUPO-
BaHUs ypoxad [4].

W3BecTHO, 4TO COpHBIE pacTeHUsl 00YCIOBIUBAIOT 3HAUNTEILHOE CHU-
JKEHHE YpOXKallHOCTH BBIpAIlMBAEMBIX KyIbTYD [5].
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VYPoH, HAHOCUMBIN COpHSIKaMH, 0OJIE3HSIMU U BPEAUTEIISIMHU, MOXKET CO-
ctaByaTh 0T 30 10 50% moTeHITHaIBFHOTO YpoKas, a TIPU CUIILHOM HX pac-
MPOCTPAHEHUH YPOXKai MOXKET OBITh MOHOCTBIO MTOTEPSIH [6].

3acOpeHHOCTh IOCEBOB B HAaOOJbIIECH Mepe orpaHNYUBaeT 3 HEKTHB-
HOE TUIOIOPOIUE TTOYBHI M IPUBOAUT K CHIDKEHHUIO YPOXKas M YXYIAIICHUIO
ero kauecTBa [7], Tak Kak COpPHBIE PACTEHHUS XapaKTepU3YIOTCSI BBICOKOM
BPEIOHOCHOCTBIO TI0 OTHOIIEHHIO K BBIPAIIMBAEMBIM KYJIBTypaMm [8].

Taxum 06pa3zomM, BechbMa aKTyaJIbHBIMHA M IMEIOIINMHU HayqHO-TIPAKTH-
YECKYI0 3HAYMMOCTbD SIBIIOTCSA UCCIIEAOBAaHUS, LENbI0 KOTOPBIX SBISIETCA
YCTAHOBJICHUE CPAaBHUTEIBHOH 3(PEKTUBHOCTH KOHTPOJS COPHOTO KOM-
ITOHEHTa arpo(UTONEHO30B KOPMOBBIX KYJIETYP C HOMOIIBIO Pa3TUYHBIX
TEXHOJIOTUH MX BO3JENBIBAHHS, B TOM YUCIIC HHTEHCUBHOW, OMOJIOTU3HUPO-
BaHHOM U OPraHUYEeCKOM.

Metoauka

Uccnenosanus nposogminch B 2020 roay B COBMECTHOM ombITe Spoc-
naBckoro HUMXK — ¢unmmnana ®HIL «BUK um. B.P. Bunssmca» u ka-
(dhenpel «ArpoHomusi». [louBa ONMBITHOTO ydYacTKa JIEPHOBO-IIO[30JIUCTAS
CpelHECYITIMHUCTAsL.

CxeMma ombITa BKJIIOYaja JaBa (akropa: KyasTypa ceBooOopoTa (OmHO-
JICTHHUE TPaBHI C TIOJICEBOM MHOTOJIETHUX TPaB; MHOTOJIETHUE TPaBhl 1 LII.;
MHOTOJIETHHAE TPaBbl 2 LII.; MHOTOJIETHUE TPaBbl 3 L.II.; ApOBas TPUTHUKAJIE
Ha 3eJIEHYI0 Maccy; SIYMEHb Ha 3epHO; KyKypy3a Ha CHJIOC) M TEXHOJOTHH
BO3JICJILIBAHUS KYJIBTYD (SKCTCHCUBHAS — O3 YI00peHUii ¥ 0€3 MECTHIIU/IOB;
WHTEHCUBHAS— YIOOpEeHHsT BHOCATCS MU GEpEeHINPOBAHHO IO KYJIBTYpaM
ceB000OPOTa; BEICOKOMHTCHCUBHAS —yIn00OpeHus: BHOCATCS AudHepeHIppo-
BaHHO M0 KYJBTYpaM CEBOOOOPOTa B MOBBIMICHHBIX HOPMaX M MPOBOAUTCS
XUMAYEcKas 3allliTa pacTeHuid oT OoJe3Hel, BpeIuTeNlel U COPHSIKOB; Op-
raHuueckas — 0e3 MUHEPaJIbHBIX YIOOPEHHH 1 TIECTHIIUIOB, UCTIONB3YIOTCSI
CUZIepart, CoJIoMa, MOCTEIHUN YKOC MHOTOJICTHUX TpaB Ha CHIEpaT, HaBO3;
OHMONOTH3MPOBaHHAS — OCHOBaHA Ha OMOJOTHYECKHUX (haKTOpax ¢ OrpaHH-
YEHHBIM IIPUMEHEHHEM MHHEPAJIbHBIX CPEJCTB 3aIlIUThI U YAOOPSHUI).

JunaMuKy U3MEHEHHUs YUCIEHHOCTH, CYyX0i Macchl U BUAOBOIO COCTa-
Ba COPHOIO KOMIIOHEHTa npoBomwin no Meronuke b.A. CmupHosa, B.U.
CmupHOBOI (1976); ypoxkaltHOCTh YIUTHIBATH CILIONTHBIM MTOICITHOYHBIM
METOJIOM; CTaTHCTHUYeCcKass 00paboTKa MPOBOAMIACE C TIOMOMIBIO AUCIIEP-
CHOHHOIO aHaJIU3a.

B omnbiTe ucnonb30BaduCh copra: oBec— ATIET, BUKa sipoBasi — Mera,
sipoBasi Tputukane — JJoopoe, ssamens — [lamsatu Yenenea, panc — [Tonmo-
CKOBHBIH, JIIOIIepHA U3MeH4YMBasi — Taucus, oBcsiHULA TyroBas — CliaBsHKa,
tumodeeBka myrosast — BUK-911, kykypy3a — Boponexckuii 160 CB.
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[Toromnsie ycnoBus 2020 roga mo TeMnepaTypHBIM ITOKa3aTelsM ObLTH
ONMU3KH K CPETHEMHOTOJIETHUM, TOT/Ia KaK XapaKTep YBIaKHEHHS 3aMETHO
OTIMYAJICS — OCAJIKOB BBINAJIO 3a nepuol Bereranuu Ha 47,1% Oombiie.
HaunOonbiee KomuuecTBO 0CaIKOB OTMEUANIOCh B HIOJE U CEHTIOpe Mecs-
1e. B 1emom morogHeie yCIoBUS OBLUTH YIOBIETBOPUTEIEHBEIMHU, 0COOCHHO
JUISL BIIATOJIFOOUBBIX KYJBTYD.

Pe3yabTarsl
B cpemnem 1o m3ydaeMbIM pe3ylbTaThl yueTa OOMIIHS COPHBIX pacTe-
Hull ObuTH cnepyrommmu (Tadmumna 1).
Tabnuua 1 — YucneHHocts (IT./M?) 1 cyxast Macca (1/M?) COpPHBIX
pacTeHHi B MOCEBaxX KOPMOBBIX KYJIBTYP B CPEAHEM 3a UX BETCTAIIUIO

Bcero Mmuoronetuue | ManoeTHue
Bapunant YHCIICH- | CyXas | IHCIICH- | CyXas |UHCIIeH- | cyXas
HOCTh [Macca| HOCTh |Macca| HOCTh |Macca
dakrop A. Kynerypa ceBoobopoTa
OpHONETHHE TPABHI C TOJICE- 148,0 | 36,2 | 20,5 18,2 | 127,5 | 18,0
BOM HOTOJICTHHUX TpPaB
SlaMmeHb 98,8 |46,9 | 21,7 |383 | 77,1 8,5
Kykypysa 105,7 | 41,4 | 259 |284 | 79,8 12,9
SlpoBas TpuTHKaie 89,9* | 144 9,9 9,0 80,0 5,3
Mms. 1p. | I 42.9*% | 20,1 11,8 | 17,9 | 31,1*% | 2.2*
MH. Tp. 2 LI 249* | 229 | 124 |22,6 | 12,5*% | 0,3*
MmH. p. 3 rIm. 11,3* [11,2*| 10,5 11,1 | 0,8* 0,1%*
®akrop B. TexHomorus Bo3aenbIBaHUs
Kontpons 83,8 27,7 23,3 |24,7| 60,5 3,0
Hnrencusnas 74,1 | 26,3 | 14,3** | 19,9 | 59,8 | 6,4**
BriCOKOMHTEHCHBHAS 71,7 | 33,1 | 14,0** | 21,7 | 57,7 |11,3**
Opranuyeckas 70,9 | 22,0 18,7 | 17,3 | 52,2 4,7
BuonornsupoBannas 72,0 | 28,8 | 10,1** | 20,3 | 61,9 | 8,5**

Venosnule obosnauenus 6 mabaiuyax:

* — Cywecmeennvie pazmuuus no gaxkmopy «Kynemypa cesoobopo-
may,

** — Cywecmeennvie paziuyus no gaxkmopy « Texnonoeus 6o30enviéa-
HUSLY.

B 3aBuCHMOCTH OT BBIpalIMBaeMOW KYJIBTYPbl HAaUMEHBIIIAs YHCIICH-
HOCTh MHOTOJICTHHUX COPHBIX PAaCTEeHHH OTMedallach B TOCEBE SPOBOM
TputhKaie — 9,9 mr./M%, 4T0 OBUIO HHMXKE MAaKCHMAaJbHOTO 3HA4YCHHS Ky-
Kypy3sl B 2,6 pa3a, OIHAaKO JaHHBIE Pa3TU4Msi OBIIM HECYIIECTBEHHBIMH.
MuHHMaNbHOE KOJTMYECTBO MalOJIETHIX COPHBIX PACTEHHH OTMEYasloch B
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MOCEBE MHOTOJIETHHUX TPaB 3 T. 1. — 0,8 mIT./M?, MHOTOJIETHUX TPaB 2 LI —
12,5 mrr./m?, muoronetaux tpas 1 n.i. — 31,1 mr./m2, 9T0 GBIIO CyIIECTBEH-
HO HUXE MAKCUMAaJbHOTO 3HAYEHUSI OMHOJIETHUX TpaB B 159 pa3, 10 u 4
paza COOTBETCTBEHHO.

OnHuM 13 TToKasareneil KOHKYPEHTOCTIOCOOHOCTH OCHOBHOM KYIBTYPHI
SIBJISICTCS] HAKOIUICHHE CyXOM MacChl COPHBIM KOMITOHEHTOM. Makcumalib-
HOE 3HaueHHUe HAKOIUICHUS! CyXOH MacChl MHOTOJIETHIMHU COPHBIMH pacTe-
HUSMH OTMEYAJIOCh B IIOCEBE SuMeHs — 38,3 1/M?2, 4TO BEIIIE MUHHMAJILHOTO
3HauEHHS TaHHOTO TOKa3arens spoBoii TpuTukaie B 4,2 paza. Hanbonbee
3HAYECHNE HAKOTUIEHUS CyXOW MacChl MAaJOJICTHUMH COPHBIMU PaCTEHHS-
MH OTMEYAJIOCh B TIOCEBE OMHOJETHHUX TpaB — 18 r/mM2, CyIIECTBEHHO HIDKE
JIAHHBIN [MOKa3aTeah OTMEUAJICS B OCEBE MHOTOJIETHHUX TpaB 1, 2, 3 roga
nonb3oBanus — 0,1, 0,3, 2,2 r/M* COOTBETCTBEHHO, YTO MOYKET TOBOPHUTH O
WX BBICOKOW KOHKYPEHTHOM CITOCOOHOCTH OTHOCHTEIIBHO NPYTUX KYIBTYP
KOPMOBOT'O c€BO0OOPOTA.

[To TexHONMOTHAM BO3ENBIBAHUSA CEIbCKOXO3SIHCTBEHHBIX KYIBTYP
KOPMOBOTO CEBOOOOPOTA CIEAYET OTMETHUThH TCHACHITUIO CHIDKECHUS YUC-
JICHHOCTH IO 00CHMM TpyIIaM COPHOTO KOMIIOHEHTa OTHOCUTEIBHO KOH-
TponbHOTO BapwaHTa. CyIIECTBEHHOE CHUXEHHE YHCIEHHOCTH MHOTO-
JIETHUX COPHBIX PACTECHU OTMEUAIOCh HA MHTCHCUBHON TEXHOJIOTHUH — Ha
38,6%, BEICOKOMHTCHCUBHOU — Ha 39,9%, OuonorusupoBanHoi — 56,7%.
[To opranmveckoll TEXHOJOTHU TaK kK€ OTMEUYEHO COKpAIlleHWE YUCIICH-
HOCTH OTHOCHUTEIIFHO KOHTPOJBHOTO BapuaHTa — Ha 19,7%, xoTs nanHoe
CHUXXCHHE OBUIO HE CYIICCTBEHHBIM. 3HAYMTEIBHBIX OTJIWYHMI MO HAKO-
IJICHUIO CYXOW MacChl MHOTOJIETHHMH COPHBIMH PAcTEHHSIMH HE BBISB-
JIEHO, XOTS TaK K€, KaK ¥ M0 YUCICHHOCTH, OTMEUYAETCS TCHACHITUS CHHU-
JKEHHUS M0 TaHHOMY IOKA3aTelio MO BCEM TEXHOJOTUSIM BO3/CIIBIBAHUS
OTHOCHUTEIHFHO KOHTPOIIA. MUHMMAaIIbHOE 3HAUE€HUE TaHHOTO MTOKa3aTems
OTMEYEHO Ha OPraHUuYeCKO# TexHomorun — 17,3 r/M?%, 94TO HIKE KOHTPOJIh-
HOTo BapuaHTa B 1,4 paza.

[Ipu y4ere 4HCIEHHOCTH MAJIOJIETHUX COPHBIX PACTEHHH CYIIECTBEH-
HBIX pa3nu4uii He BbisiBIeHO. Hanbospinee komnaectBo — 61,9 mt./m? otme-
4aaoch Mpy OHOIOTM3MPOBAHHON TEXHOJIOTHH, HauMEHbIee — 52,2 TIIT./M?
Ha OpraHU4ecKoil cucteme. B 11e10M MOXXHO OTMETHTB, YTO Ha BCEX TEX-
HOJIOTHSIX, 32 UCKITFOUYCHUEM OMOIOTU3NPOBAHHON, OTMEYAIaCh TCHACHITHS
CHUXCHHSI YUCJIICHHOCTH MAJIOJICTHUX COPHBIX PACTCHH OTHOCUTEIHHO
KOHTPOJILHOTO BapHaHTa, TOT/a KaK M0 HAKOIUIEHUIO CYXOH MacChl — OTMe-
yanach TenaeHms. [IpudeM, Ha BeICOKouTeHCHBHOM (11,3 1/M?), HHTEHCHB-
HO#H (6,4 1/M?) 1 Guonoru3upoBanHoO# (8,5 T/M?) NpEBbHIILICHUE HAKOTIICHUSI
CYXO# MacChl OTHOCUTEIFHO KOHTPOJIHHOTO BApHAHTA HOCHIIN CYIIECTBEH-
HBIM XapakTep U npesbimany B 3,8 pasa, 2,1 u 2,8 pa3a, COOTBETCTBEHHO.
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BaxxHbIM MOKa3aTeieM KOHKYPEHTHOM CITOCOOHOCTBEO OCHOBHOM KYJIBTYPBI
CITY’KHT U3MEHEHHUE YHCIICHHOCTH M CYXOi MacChl COPHOTO KOMITOHEHTA B [IHA-
MUKE 32 BeTeTaIFIOHHBIN 1epro (Tabnwiia 2).

Ta6muia 2 — JlnHamMuKa U3MEHeHHs 0011el YUCICHHOCTH (IIT./M?) ¥ CyXOi

Macchl (T/M?) COPHBIX PACTEHHH B TIOCEBaX KOPMOBBIX KYJIBTYp I10 y4eTaM B
CpEHEM I10 TEXHOJIOTHSIM BO3/IEIIBIBAHUS

UKCneHHOCTh Cyxas macca
Bapuant
1 yuer | 2 y4er 1 yuer | 2 y4er
TeXHOIOTUU BO3IEIbIBAHMUS
Kontpons 96,6 48,2 24,4 34,2
HuTencuBHas 90,8 36,6 20,6 36,3
BricokonHnTeHCcHBHAS 85,4 32,1 29,0 35,3
Opranuyeckas 86,8 33,4 18,9 26,1
BuonornsupoBanHas 88,6 27,3 26,1 36,7

W3 monyuyeHHBIX JAaHHBIX CIEAYET, YTO YMCICHHOCTh COPHBIX pacTe-
HUH B IMOceBaxX KyJIBTYp BO3pacTaja B TeYEHHE BEreTallid HE3aBHCHMO OT
TEXHOJOTUH Bo3zenbIBaHus. [IpudyeM, mo OHOIOTH3UPOBAHHON TEXHOJO-
THUH TIPOM30IILUIO COKpPAIICHHE YUCIEHHOCTH COPHBIX pacTeHui B 3,2 pasa,
M0 OCTaJbHBIM TEXHOJIOTHAM, 32 MCKIIIOUCHHEM KOHTPOJBHOIO BapHaHTa
COKpaIeHne pou3onuio B 2,5 10 2,7 paza. MuHUMaNbHAs YHCICHHOCTh
COPHBIX pacTeHuii 27,3 mit./M? oTMedaaach Ha OHOIOTM3MPOBAHHOMN TEXHO-
JIOTHH, MaKCUMalbHast — 36,6 IT./M? Ha MHTEHCUBHOM TEXHOJIOTHH.

[To mokazatento cyxoil Maccel oTMedanach oOparHasi TeHISHIUS — Ha
OONBITMHCTBE U3yYaeMbIX TEXHOJOTHUI BO3/IEIBIBAHUS ITOKA3aTelh KO CPO-
Ky BTOPOTO ydYeTa BO3pacTal, MpUYeM MaKCHMAallbHOE YBEIMUCHHE — B
8,7 paza oTMeuanoCch Ha BHICOKOMHTEHCUBHOM TEXHOIOTUU. MakcuMalbHOE
3HAYCHUE HAKOILJICHHSI CYXOUM MacChl COPHBIMU PACTCHUSMU OTMEYAIIOCh Ha
OUOJIOTU3UPOBAHHON TexHOMOTHU — 141,7 r/M?, MUHUMaIbHOE — Ha Opra-
arueckoit 98,4 r/m2, TakuM 0O6pa3oM, UMEHHO OpPraHWYECKast TEXHOIOTHSI
crocoOcTBOBaM OoJiee IPKOW TeHICHIIMEH CHUKECHUS HAKOTUICHUS CyXOH
MacChl COPHBIMHU PACTCHUSIMU.

BumoBoli cocTaB MHOTOJICTHUX BUJOB COPHSIKOB HACUMTHIBAN 13 BU-
JIOB, Cpel KOTOPBIX OBLTH BBISIBIEHBI OCOT MOJIEBOH (cocTaBmsu oT 18,5%
B COOOIIECTBE COPHON PacTUTEIHHOCTH SIPOBOI TpuTHKaJE 10 56,4 % B co-
o0IIecTBe MHOTOJIETHUX TpaB 2 TOla TOIh30BaHMUs ), OOJSK TOJIEeBOH (C J0-
ne#t yaactus ot 15,4% B moceBe MHOTOJIETHUX TpaB | To1a moas30BaHuUs 10
52,7% B coo0IIIecTBE COPHOTO KOMIIOHEHTa (PUTOIEHO3a KYKYPY3bl), O/1y-
BaHYHK JIEKapCTBEHHBIH (c momneit yuactus ot 1,0% B arpodurorieHo3eBH-
KO-OBCsIHOHM cMecu 10 39,0% B arpopuTOIIeHO3¢ MHOTOJICTHUX TpaB 3 rona
MOJTb30BAHMS), XBOIII MTOJIEBO (¢ moner ydactus 37,2% B mocese spoBOi
TPHUTHKAJE), SCHOTKA Oenas (¢ gonert yaactus 28,5% B moceBe sumeHs), a
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TaK)Ke BHIOHOK ITOJIEBOM, YHCTEl] OONOTHBIN, IIaBeldh KOHCKHUM, TOJOPOXK-
HUK OOJIBITION, JIFOTHK TIOJI3YIHMA, TIFIPEH MOy UM, Oy/pa TUTFOIICBUIHAS
JarmyaTKa rycuHasi ¢ HebomnbInoii nosnei yuactus (10 9,0%). Cpeaun KyasTyp
HauOOJBIIEMY BHIOBOMY Pa3HOOOpA3HIO CIIOCOOCTBOBAJIO BBIPAIIMBAHHE
SYMEHS U KyKypy3bl, 8 HAUMEHbBIIIEMY — MHOTOJIETHHUX TPaB.

Cpenu ManoJeTHUX COPHSKOB OBUIO BBISBICHO 23 BHAA, CPEAU KOTOPBIX
rpeobnagany Maph Oemnast (1o yJacTHs B COOOIIECTBE COPHAKOB COCTABMIIA
ot 23,1% B mocese stamens 110 42,9% B TIOceBE KyKYpy3bl), 3BE3Uarka 3J1a-
KoBas (ons yuactus ot 5,1% B moceBe KyKypy3bl 10 39,5% B moceBe MHOTO-
JIETHHUX TpPaB 2 TO/Ia TIOJIb30BaHUS ), ApyTKa moJieBas (1o 26,2% B cooOriecTBe
COPHOH PacTUTENFHOCTH TIOCEBa KYKypy3bl), TOPEI IIePOXOBATHIA (C JTOJeH
yaactus 110 20,0% B moceBe MHOTOJIETHHX TPaB 3 roJia MOIb30BaHMUs ), pOMAIII-
ka Henaxyyast (10 13,1% B cool11ecTBe COPHSAKOB B IOCEBE MHOTOJIETHHX TPaB
1 Toma monmk30BaHus ), 3Be39aTka cpensss (10 18,8% B coolIiecTBe COPHIKOB
B II0CEBE MHOTOJIETHHUX TpaB | To/1a MOIb30BaHMs ), TOAMAPEHHUK LETKUH (10
20,5% B coo01IecTBe COPHOM PACTUTENILHOCTH BHKO-OBCSIHOW CMECH), He3a-
Oynka momeBas (o 12,1% B cooOIIEeCTBE COPHON PAaCTHUTENEHOCTH SIPOBOMA
TPUTHKAJIE), & TAK)Ke TOpell BEIOHKOBBIH, (prajika momnesasi, ropumiia moeBast
nonert yuactus 10 10% 1 HEKOTOphIE IpyTUE BUMBL.

B utore ypoxxaliHOCTh KyIbTYp KOPMOBOTO ceBooOopoTa Oblia ciesmy-
roreit (tadmuia 3).

CylIecTBeHHOMY YBEJHUYEHHIO YPOXKAMHOCTH KYKypy3bl, MHOTOJIETHHX
TpaB 1 u 2 TozIa MoIL30BaHMS Ha 3€JICHYIO MacCy CII0COOCTBOBAJIO UCTIONB30-
BaHHE BBICOKOMHTEHCUBHOM TEXHOJIOTUU. TakK, MakCUMaJIbHAsl ypOXKaAHOCTb
KyKypy3bl OTMeYallaCh Ha BBHICOKOMHTEHCHBHOW TEXHOJOTHH M COCTaBWIIA
102,6 1/ra 3emeHON MacChl, YTO BBIIIE KOHTPOJIBHOTO BapuanTa B 1,9 pasa.

Tabnuua 3 — [IpoayKTHBHOCTH KyJABTYP KOPMOBOTO CEBOOOOpPOTa

Kynsrypa cesooGopora TexHOMOTHs BO3/ICTBIBAaHHSA| YPOXKAHHOCTB, T/Ta
(BU IPOYKLIUN)

Kykypysa Kontpons 53,4

(3emenas macca) NureHcuBHas 85,1
BricokonHTeHCHBHAS 102,6**

Opranuueckas 58,5

BronormsmposanHas 82,6

HCPys 32,3

MHoroneTHue TpassI | LII. Kontpons 41,4
(3enenas macca) HNHreHcuBHas 51,0%*
BricOKOMHTEHCHBHAS 54,8%*

Opranuyeckas 30,8

BbuonoruzupoBanHas 43,0
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Ilpooonscenue mabnuywvt 3

Kynstypa cesoobopora TexHOMOTHS BO3/ICIBIBAHNSA| YPOXKAHHOCTB, T/Ta
(B TPOIYKLIMH)
HCPys 6,3
MHoroneTHue TpaBbl 2 T.I Kontpons 35,1
(3enenas macca) HUnTencuBHas 29,9
BricoxonHTEeHCHUBHAS 44,6**
Oprannyeckas 27,5
BuonorusuposanHas 34,7
HCPys 4,1
MHoroneTHue TpaBsl 3 LI KonTpons 18,9
(3enenas macca) HaTencuBHas 35,8%*
BricoxonHTEeHCUBHAS 20,9
Oprannyeckas 12,3
buonorusupoBanHas 25,3%*
HCPys 4,9
BuxkooscsHas cmech KonTpons 16,1
(3enenas macca) HarencuBHas 23,7**
BrICOKOMHTEHCHBHAS 29,9%*
Opranunueckas 25,3%%*
buonorusupoBanHas 35,8%*
HCPys 1,16
SIposas KonTpons 15,1
TpUTHKAIC HaTeHcuBHAs 20,7**
(3eneHas macca) BBICOKOMHTEHCUBHAS 22,5%%*
Oprannueckas 17,3**
buonorusupoBanHas 17,9%*
HCPys 1,10
SlumeHnb Kontpons 2.4
(3epHo) MuaTencuBHas 3,3%*
BricoxonHTEHCHUBHAS 3,7%*
Opranuueckas 2,9
bronorusupoBanHas 3,1
HCPy;s 0,9

ypO)KaﬁHOCTL BHUKOOBCSHOH CMCECHU, TPUTHUKAJIC U AUMCHS XapaKTCpUu-
30BaJjiaCb YCTOﬁqHBOﬁ TGH,Z[eHLIHCﬁ YBCIINYCHUA 10 BCEM TCXHOJIOTHUAM HUX
BO3JCJIBIBAHUA OTHOCHUTCIIBHO KOHTPOJBHOI'O BapHUaHTaA. HpI/I‘IGM, JaHHOC
YBCIINYCHUC HOCUIIO CyH.ICCTBeHHLIﬁ XapaKkTep, 3a UCKIIIOUCHUCM AUMCHA,
BO3JCJIBIBAEMOTO 110 0pFaHH‘-I€CKOfI nu 6I/IOHOFI/I3PIpOBaHHOﬁ TCXHOJIOTHH.
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MaxkcumanbHOE 3HaUYCHHE I0KA3aTes ypOKaiHOCTH 3€JIEHOM Macchl 0TMe-
YEHO B T0CEBaX OJHOJETHUX TPaB MO OMOJIOTU3UPOBAHHON TEXHOIOTHUH —
35,8 1/ra, 9TO BBINIE KOHTPOJIHHOTO BapuaHTa B 2,2 pa3a. AHaJoTH4YHas
TeHAEHLUs Obljla B MOCEBax SYMEHS Ha 3€PHO — YPOXKAHHOCTbH IO BbI-
COKOMHTEHCHUBHOW TEXHOJOTHH TMPEBBICUIA KOHTPOJbHBIA BapuaHT B
1,5 paza.

BriBoabI

Taxum 00pa3oM, YUCIEHHOCTh COPHBIX PACTEHHH B CPEIHEM 3a BEreTa-
LMIO TI0O BCEM TEXHOJIOTHSAM BO3JIENBIBAHHS WMeENa TSHISHINIO CHUKEHHUS
OTHOCHUTENFHO KOHTPOJIHHOTO BapHaHTa, KaK M HAKOIUIEHHWE CYyXOH Macchl,
3a UCKJITIOUYEHNEM BBICOKOMHTEHCHBHOM T€XHOIOTHH. C IENbIO MOBBIIICHHUS
9KOJIOTH3AIMH CHCTEMBI 3€MJIEIENNS CTIENYET B JAHHOM KOHTEKCTE CUUTATh
Haunbonee 3Q(HEeKTUBHBIMH OPraHUYECKYIO M OMOJIOTU3UPOBAHHYIO TEXHO-
JIOTHH MTPOM3BO/ICTBA MPOAYKIIMH PAaCTEHUEBOCTBA.

Oprannueckas TEXHOJOTHS MPAKTHYECKHA MO0 BCEM KYJIBTypaM KOpPMO-
BOTO CE€BOOOOpOTa JlaBajla yCTOWYMBYIO IpUOaBKY ypOxaWHOCTH, 3a HC-
KIJIFOYEHNEM MHOTOJIETHHX TpaB | u 2 roga Moib30BaHus, Te OTMEYaIoCh
HECYIIECTBEHHOE €€ CHIDKeHHE. [103ToMy ¢ Ieblo COKpaIlleHusl XUMu3a-
LMW CEITBCKOTO XO341CTBA M MOJIy4YeHHs Ooiee KaueCTBEHHON MPOAYKIINU
11€J1ec000pa3HO NPUMEHATH 3Ty TEXHOJIOTHIO.
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3HAYEHUE BOBOBbBIX TPAB
B OPTAHUYECKOM 3EMJIEJIEJINHN
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KroueBwie ciiopa: OpPraHru4YCCKOC 3€MIICACINEC, TEXHOJIOTUU BO3ACJIbI-
BaHUW, MHOT'OJICTHHUC TPABbI, ypO)KafIHOCTL, NUTATCJIIbHBIC BEIICCTBA

BosznenpiBanre MHOTOJIETHUX TPaB MO0 OPraHUYECKOH TEXHOJIOTHHU MTPH-
BOJWT K IOBBILICHMIO Ka4eCTBa KOpMa, YIYYIICHHIO IUIOZOPOIMS MOYBBI
M3-32 HAKOIJICHUS! B HEH MOXXKHUBHO-KOPHEBBIX OCTaTKOB B KOJIHYECTBE
11,15 1/ra u 3eneHoii Macchl 2 yKoca B KadecTBe cuaepara 4,2 t/ra. C opra-
HUYECKOM Maccoil B ouBy mocTynuT 84,75 kr/ra a3zora, 14,3 xr/ra ¢pocdo-
pa u 80,96 kr/ra xanus.
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The cultivation of perennial grasses using organic technology leads
to an increase in the quality of feed, an improvement in soil fertility
due to the accumulation of crop and root residues in it in the amount of
11.15 t/ha and the green mass of 2 mowing as a siderate of 4.2 t/ha. With
the organic mass, the soil will receive 84.75 kg/ha of nitrogen, 14.3 kg/ha
of phosphorus and 80.96 kg/ha of potassium.

BBenenune

OpraHuveckoe CelnbCcKoe XO3SHCTBO SIBISETCS OMHHM M3 CaMbIX Mep-
CTHIEKTUBHBIX HaIPaBJIEHUH, KOTOPOE MONYUYHIIO IIUPOKOE paclpocTpaHe-
HHE 0 BCeM KOHTHHEHTaM mupa [1]. B PO B 2019 rony miomanps ceinb-
CKOXO3SIIICTBEHHBIX YTOAWM, 3aHATBIX II0J] OPraHUYECKOE 3eMIICIENNE,
cocraBwia OKosio 1 MJH. ra. ExXeromHble TEMIBI €ro pocTa COCTABIISIOT
20-25%, 4TO 3HAYUTEIILHO OOJIBIIIE 10 CPABHEHUIO C MUPOBOM JTUHAMHUKOM
aHAJIOTUYHOTO ToKazarens. B SIpocnaBckoil o0macTi Takke pa3BUBAETCS
OpraHMuecKoe 3eMile/iene, HalpuMep, B YIIINYeCKOM paiioHe, N0 HEero
oTBezieHO 44 ThIC. ra namHu. K oCHOBHBIM M€TOIaM OPraHU4YeCKOTO Cellb-
CKOTO XO35IIICTBa OTHOCST: CEBOOOOPOT — pa3MeIleHue KyJIbTyp; pecypcoc-
Oeperaroiyto 00paboOTKy MOYBHI; MOA0OO0P COPTOB PACTEHUI; MPUMEHEHHUE
BCEBO3MOXHBIX BHIOB OPraHMYECKHX YIOOPEHHH — HaBO3a, CHUIEPATOB U
COJIOMBI; 60prOa ¢ CopHSIKaMHU, OOJIC3HIMU W BPEAUTEISIMHA C ITOMOIIBIO
Oounonorunueckux MetofoB. Paspaborka mo000ii HaydHO apryMEeHTHpPOBaH-
HOW CHCTEMBbI 3eMIIEACIHS JOJDKHA HAUNHATHCS ¢ 000CHOBAHMUS CTPYKTYPBI
MMOCEBOB PA3IHYHBIX KYJIBTYp C YIETOM UX OHOKIMMATUYECKOTO MOTEHIIU-
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ana [2]. Bce HanpaBieHUs! OPraHUYECKOro 3eMJIeIENINSI UMEIOT T€ )K€ LIEH
W 3aJladd, 9TO ¥ COBPEMEHHbIE MHTEHCHBHBIE TEXHOJIOTHU. DTO, MPEXKIIE
BCET0, 00ecIeueHUE YelI0BeKa BEICOKOKaYeCTBEHHBIMH MTPOLyKTaMH TIHTa-
HHUSI, @ )KUBOTHBIX BBICOKOKAYE€CTBEHHBIMH KOPMaMH, COaTaHCUPOBaHHBIMH
o mpoteuny [3]. OpraHndyeckue TEXHOJIOTHH TPOU3BOACTBA MPOMXYKIIHH
UCKJIIOYAIOT MIPUMEHEHUE CHHTETHYECKINX MUHEPAIbHBIX yIOOpeHU, OHH
OPHEHTUPOBAHBI TOJBKO Ha OPraHUYECKUE YNOOPEHHUs U OMOJIOTHYECKHUE
MeTOoAbl OOphOBI C BpeAHBIMH OpraHu3MaMd. [losTomMy B opranmyeckom
3eMJIe[IeNTN HEOOXOIUMO HCIIONb30BaTh TaKUe KYJIBTYPhl, KOTOpPBIE AAIOT
cTaOMIIbHBIE BBICOKHE YPOXKau MIPU CPEIHEM IUIOIOPOANH TTOYBHI.

ObecrieueHre )KMBOTHBIX KOPMaMHU OCYIIIECTBIISIETCS 33 CUET IMTOCEBOB
KOPMOBBIX KyJIbTyp. OCHOBHBIMH IPyTIIaMH KYJIBTYP B 5)KHBOTHOBOJUECKUX
XO035IHICTBAX SIBJISAIOTCSI MHOTOJIETHHE M OJHOJIETHHUE TPABHI.

Bxurrouenne B ceBO0OOPOT MHOTOJIETHUX TPaB Ha OCHOBE JIFOLIEPHBI U3-
MEHYUBOHM MO3BOJISICT MPOU3BOJUTH BCE BUABI OOBEMHCTBIX KOPMOB BBICO-
KOro KayecTsa. JIolepHa B CMECH CO 3JIaKOBBIMHU TpaBaMH (TUMO(EEBKOil
JIYTOBOM M OBCSIHMIIEH JTyTOBOM) SIBIIAETCS Ba)KHEHIIEH KOPMOBOM KyJbTy-
poli, KoTopasi 00ecleunBaeT BBHICOKYIO MPOAYKTHBHOCTH, Kau€CTBEHHBIN
KOPM C ONTHUMAJbHBIM COACP)KaHNEM MIPOTEHHA, MUHEPAJIbHBIX BEIIECTB U
BUTaMHUHOB [4]. B opraanueckom 3emiienennu 6060BbIM TpaBaM, 0COOCHHO
MHOTOJIETHUM, OTBOAUTCS 0cobast ponb. bakrepuu, mocensiommecs: Ha UxX
KOPHSX, CIIOCOOHBI (DUKCHPOBATh a30T U3 MOYBEHHOIO BO3AyXa M Iepena-
BaTh €ro pacTeHuio. [Ipoaykuus, momy4eHHas ¢ y9acTHeM CUMONOTHYIECKU
(bUKCHPOBAaHHOTO a30Ta, 00JaJaeT BHICOKUMH KOPMOBBIMH KaueCTBaMH,
Oe3BpenHa Ui )KMBOTHBIX. Kpome TOro, OHM yaydIIaroT HEe TOJNBKO a30T-
HO€ MHUTaHUE KYNBTYp, HO M a30THBIA OallaHC TOYBHI, CIIOCOOCTBYIOT 00-
Jiee palMoOHaJIbHOMY PAaCcXOAO0BAHUIO FYMYCA, TIOBBIIIAIOT OHOIOTHIECKYTO
AKTHUBHOCTb II0YBBI, €€ (PUTOCAHUTAPHOE COCTOSHHUE, B LIEJIOM OJaronpu-
ATHO BIMSAIOT HA TUIOAOPOA¥E TO4YBHI. JIforiepHa B OHOBHIOBOM IIOCEBE
Ha JICPHOBO-IIO/I30JIMCTHIX MOYBAX CIOCOOHA HakarumBath A0 19,2 1/ra
YKOCHO-KOPHEBBIX OCTaTKOB, 338 kr/ra obmiero u 187 kr/ra cumOnoTnde-
ckoro a3ora [5]. TpaBocMecu Ha OCHOBE JIOIIEPHBI OCTABIISIOT Ha TMOJIE 10
26,7 T/ra pacTUTEIILHBIX OCTAaTKOB C cojiepkaHueM a3zora 241 kr/ra, ¢oc-
thopa — 85 u kanms — 168 kr/ra [6].

[TosTOMy yBenmueHHEe MPOM3BOACTBA BHICOKOKAYECTBEHHBIX KOPMOB
U COXpaHEeHHUe TUI00POAMS MOYBBI BO MHOTOM 3aBUCHUT OT MPaBHUIIBHO 110~
J0OPaHHOTO KOPMOBOI'O CEBOOOOPOTA U TEXHOJIOTUHU BO3AEIBIBAHUS KYJIb-
Typsbl. Apocnasckuit HUMXKK — ¢rmman ®HL «BUK um. B.P. Bunbsam-
ca» JUIs Pa3BUTHUS KOPMOBOH 0a3bl 00JACTH M OOCCICUCHUS >KUBOTHBIX
BBICOKOKaY€CTBEHHBIMH KOPMaMH pa3paldoTaj CEeMHUIOJIbHBII KOPMOBOIi
CEBOOOOPOT.
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MeToauka uccjaenoBaHuM.

HccnenoBanus npoBOIMINCH B TIOJIEBOM OIBITE, 3aJI0KeHHOM B 2017
rony Ha ombiTHOM mose fApocmasckoro HUMXK — dununane GT'BHY
«®HII BUK um. B.P. BuibsiMmca» coriacHO METOJUYECKUM PEKOMEHa-
usMm [7]. ITouBa ONBITHOTO y4acTKa JIEPHOBO-IIO[30JIUCTAs CPETHECYIIIH-
HUCTas ¢ copepxkanueM rymyca 1,87%, P,Os — 278 mr/kr noussl, K,O —
128 mr/kr noussl, pH — 5,8. Pa3Mmelienne BapHaHTOB PEHIOMU3MPOBAH-
HO€ B 3-KpaTHOM IOBTOPHOCTH, 00mmias miomans aensakn 120 m2 O0sb-
€KTOM HCCJIeIOBAHUS SBISUTUCH MHOTOJIETHHUE TPaBhl 3 TONA MOJIb30BaHUS
Ha OCHOBE JIIOIICPHBI B CMECH CO 3J1aKaMH: JiroliepHa nu3MeHunBas (Medica
govaria L.) Brnaronars (HopMa BbiceBa 10 kr/ra) + TuModeeBKa Jyropas
(Phleum pratense L.) SIpocnaBckas 11 (H.B. 5 Kr/ra) + OBCSHUIIA JTyroBas
(Festuca pratensis Huds.) Jlroqmuna (H.B. 6 Kr/ra), KOTOpble BO3/EIbIBa-
IOTCSl B CEMHUIIONBHOM CE€BO0OOpOTE: 1— OMHONETHHE TPaBbl C MOJCEBOM
MHOTOJIETHUX TpaB (JIroIiepHa CHHSASL + TUMO(]eeBKa JyroBasi + OBCSIHHUIIA
nyroBasi), 2—4 — MHOTOJIETHHE TPaBbl, 5 — IPOBasi TPUTHKAJIE Ha 3EJICHYIO
MAaccCy U IIOYKOCHO MTOCEB parica Ha cuzepar, 6 — Sf4MEeHb Ha 3€pHO, 7 — KyKy-
py3a Ha cusioc. MHOTosIeTHIE TPaBbl OICEBAIHCH 0J] TOKPOB BUKO-OBCSI-
HOW CMECH, TIPEIIECTBEHHUK O3UMas POXKb. B ombITe MHOTONIETHHE TPaBHI
BoznenbBaiCh 1Mo TexHomorusaM: 1 OT (K) — axcTeHCHBHAS TEXHOIOTHS
0e3 npuMeHeHus ynoopenuit (kontpons); 2 OT — opranndeckas TeXHOJIO-
r'Hst — IPUMEHEHNE opraHnieckux ynoopenuii; 3 BT — GnonoruzuposanHast
TEXHOJIOTUSI — MPUMEHCHHE OPraHMYECKHX YIOOpEHHH M MHHEPabHBIX
yaoopenuit P3gKys; 4 UT — nHTEHCHBHAS TEXHOIOTHS — IPUMEHEHHE Opra-
HUYECKUX U MUHEpaIbHBIX ynoopenuii PgKop; 5 BT — BeIcOKOMHTEHCUBHAS
TEXHOJIOTUSI — MPUMEHCHHE OPraHUYECKHX W MUHEPAJbHBIX YIOOpCHMI
PyKi35. B ceBoobopoTe opranmdeckue ynoOpeHus B BUAe HaB03a B HOPME
60 T/ra BHOCSTCS IO KYKypy3y. MHOTOJIETHHE TPaBHI 3 T. 1. CKAIIMBAIN B
IIEPBOM yKOce B (ha3y OyTOHH3AIMH JIFOIEPHBI, BO BTOPOM YKOCE MPH J10-
CTHKCHHUH TPaBOCTOEM BHICOTHI 50—60 cM U TpaBbl pacraxayy Mo OCEB
03UMOH TPHUTHKAJE TO cxeMe ceBoobopora. ComepkaHHe MHUTATENbHBIX
BEIIECTB B 3€JIEHOW Macce OMpEAeIsUIM B XMMHUKO-aHATUTHIECKON 1a00-
paropun uHcTUTyTa. OTOMpamUCh 0Opa3lbl 3eJMeHOW Macchl 1Mo 1 Kr Ha
cojiepaHHe BIAXKHOCTH, CBIPOTO MPOTEHHA, CHIPOTO JKHpa, ChIPOM KieT-
yaTku. BeIxoz cyxoro BemecTtBa, OOMEHHOI dHEPTruH, KOPMOBBIX €IMHHIL
Y CBIPOTO MTPOTENHA HAXOAMIIUCH PACUETHRIMHU MeTogaMu. CTaTucTHIecKast
00paboTKa JaHHBIX MPOBOJUIACH METOIOM JUCIIEPCHOHHOTO aHan3a [8]
C TIOMOMIBIO porpamMmMbl Disant. ArpoMeTeoponornuecKue yCIoBHsl B TOA
uccnenopanust (2020 1.) ObUTM ONArONMPUATHBIME JJISI POCTA W PA3BUTHS
pacteHuit 1 ykoca, BereTallmOHHBIN MeprUO/1 XapaKTepPU30BaJICs KaK TEILIbII
C YMEPEHHBIM BbITa/IEHUEM OCAIKOB.
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Pe3yabTaThl nccae10BaHuiM.

B pe3synbrare Hammx uccnenoBaHni ObLIH OIy4eHBI CIEMYIOIIIE JaHHbIC.
TTocneneiicTBre HABO3a HECKOIBKO CHIKAET YPOXKAMHOCTh MHOTOJIETHUX TPaB
B 1 ykoce Ha 5,4% 1o cpaBHEHHIO C SKCTEHCUBHOM TexHOnoruel. I lpruvenenne
MUHEPAJIBHBIX YIOOPEHHI B COUETAHUH C ITOCTIEIEHCTBIEM OPTaHUMIECKHX yIIO-
OpeHuii 1o OHOIOrM3MPOBAHHOM TEXHONIOTUH YBEIMYHBAJIO YPOXKaHHOCTD TpaB
Ha 50,7%. Hanbonbmas ypoxaitHocTs TpaB 1 ykoca 27,8 1/ra chopmupoBaiach
TP BO3/IETIBIBAHUY UX 110 HHTEHCUBHON TEXHOJIOTUH, BBICOKONHTEHCUBHAS TEX-
HOJIOTHSI CIIOCOOCTBOBAJIA CHIDKEHHUIO YPOXKAHOCTH Ha 69,5 % 1Mo cpaBHEHHUIO
¢ nHTeHCUBHOM. [Ipy aHanmM3e XMMUYECKOro COCTaBa 3€JIEHOM MacChl MHOTO-
JIETHHX TpaB | yKoca BBIABIEHO, YTO BBICOKOE CONEPKAHUE CHIPOTO MPOTEHHA,
CBIpOH 307161, (hochopa HAKOTUICHO MPU BO3/CNIBIBAHUHN TPAB M0 WHTCHCHBHOMN
TexHonoruy. [1o opraHn4eckoil TEXHOIOIUM BO3/IENBIBAHUS B 3€I€HOM Macce
TaKKE HAKOMWIOCH JOBOJBHO BBICOKOE COIACP)KAHUE IUTATENIbHBIX BELIECTB.
Beicokue 10361 yoOpeHHit 1o BEICOKOMHTEHCHBHOW TEXHOIOTHH CIIOCOOCTBO-
BaJIM HEKOTOPOMY CHIDKEHUIO ITUTATENIbHBIX BEILIECTB.

Tabnuma 1 — YpoxaltHOCTh M XUMHUYECKHI cOCTaB | yKoca MHOTOJIETHUX
Tpas 3 L.I.

Conep:xaHue MuTaTeabHbIX BeniecT B %o CB

Texto- | Ypo- ChIpast | CBI
Jorus | KaH- | cpIpo| pas CBIPOH DB, ca- | kpax- | poc- Ka-
BO3JIENIBI- | HOCTB, |mIpoTe- KHD, | T, 7 | Xap, | mai, dop, | nmuit,
BaHMA | T/Ta |uH, % an/Ka’ 300;13’ % 1 % | % |tkr| %

(V] 0
9T (K) 13,0 | 14,56 | 29,21 | 8,35| 2,52 |45,36|4,69| 1,58 | 3,16 2,30
oT 12,3 | 14,01 | 30,87 | 9,47 | 3,46 [42,20(6,14| 2,11 |3,34|2,34
BT 19,6 | 11,86 | 29,14 | 8,12 | 2,36 |48,52|7,87| 3,14 | 3,08 | 1,90
UT 27,8 16,13 29,21 |10,29| 2,63 |41,73|4,98| 1,84 | 3,97 | 3,00
BT 16,4 | 11,34 | 29,63 | 8,27 | 2,61 |48,15(5,55| 1,58 |2,90 | 2,34

Bo Bropom ykoce pe3ko CHH3MIACh YPOXKaWHOCTh MHOTOJIETHHX TPaB B
2 u 6o1ee paza. Ho o BRICOKOWHTEHCHBHOM TEXHOJIIOTHH YPOXKaHOCTH CHH-
3unack ToabpKo Ha 30,5%. B cocTaBe TpaB 2 ykoca yBETUUHUIOCH COACPIKaHUE
37IaKOBBIX TPAB U IMO3TOMY HECKOJIBKO CHH3HMJIOCH COAEPKaHUE ChIPOro Mpo-
TENHa, a COIepKaHne caxapa M KpaxMaia, Ha000pOT, yBETHIHIOC.

BosznenbiBaHne MHOTOJIETHUX TpaB 3 LI 32 2 yKOca 110 MHTEHCUBHOMN
TEXHOJIOTUH CHOCOOCTBOBAJIO IIOJNyYCHHIO HamOOJNBIIEH ypOKaHOCTH
(35,8 1/ra)u cbopy c 1 rekrapa cyxoro BemectBa (4,48 T/ra), 0OMEHHOMA
sHepruu (43,65 ['/Ix), kopMOBbIX enuHHII (3,45 THICSY) ¥ CBIPOTO IPOTEUHA
(0,72 1/ra). Oprannyeckasi TEXHOJOTHSI CHAXAJIa TPOLYKTUBHOCTH MHOTO-
JIETHUX TPaB, HO HAUMEHBIINH cOop criporo mportenHa 0,21 T/ra momyvex
NpY BO3JICIBIBAHUN TPaB 10 HHTCHCUBHON TEXHOJIOTHU.
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Tabnuua 2 — YpoxaliHOCTh M XMMUYECKHI COCTaB 2 YKOCa MHOTOJIETHHX
TpaB 3 L.O.

Cozep:xaHue nuTarenabHbIX BemecTs B % CB

Texno- | Ypo-

Jorust | Kah- |ceIpoit cl(ﬁigif[ ;I;; ChIpoi E9B. | €& | Kpax- ¢doc- | ka-
BO3JIENbI- | HOCTD, |mpoTe- KUp, | o,  |xap,| man, | dop, | muii,
Bamus | T/ra |um, % | ik 3074\ o % % | % |r/kr| %

% %
OTXK) | 59 |11,10(29,35|10,33| 2,44 |46,77|7,28| 3,78 | 4,21 | 2,86
oT 4,2 113,29125,08 8,23 | 2,50 [50,90(6,72| 7,35 |3,05]2,54
BT 5,8 [1525]27,07 (9,28 2,73 |45,686,70| 6,54 | 3,59 | 3,06
UT 8,0 |12,77 26,44 [11,48| 2,76 |46,55|8,40| 5,04 | 4,35]3,33
BT 4,5 |17,16]30,0510,38] 2,71 [39,70[5,27] 2,25 | 4,03 | 1,67

Ta6muma 3 — [IpogyKTHBHOCTh MHOTOJIETHUX TPaB 3 L.II. B CEBOOOOPOTE

Texuonorust | YpokailHOCTB, Coopclra
BO3/IENBIBAHHS T/ra CB, 1| 0D, ['JI | TIC. K. €]1.|CbIPOIi NPOTEHH, T
ST (K) 18,9 235 | 22,89 181 0,34
OT 12,3 211 | 19,92 1,52 0,30
BT 253 3,04 | 3837 | 3,03 0,47
nurT 35,8 4,48 | 43,65 3,45 0,72
BT 20,9 1,86 | 17,97 141 0,21
HCPysA 4,97 — — — —

MHoronerHrue 0000BBIC TPaBbl OCTABJISAIOT TOCE ¢e0sl B TIOUYBE OOIb-
I10€ KOJIMYE€CTBO OPTaHMYECKOTO BEIIECTBA B Ka4eCTBE MOKHUBHO-KOPHE-
BBIX OCTaTKOB M3-32 IIyOOKO IPOHHUKAIOIIEH pa3BUTON KOPHEBON CHCTEMBI.
Tem caMbIM yiTyutiasi CTPYKTypy IOUYBBI M 00orainas ee a30ToM.

Tabnuua 4 — [TocTyrieHne opraHuuecKux ynoOpeHuil B OUBY MpH
BO3/ICJIBIBAHUY MHOTOJIETHHX TPAB MO PAa3IMYHBIM TEXHOJIOTHAM

TexHonorus HO)KHI/IBHO-KOpHeBI)Ie OCTaTKu 3enenas Macca
BO3/ICTIBIBA- | Bcero, | N P K | Bcero, N P K
HUS T/ra | Kr/ra | Kr/ra | kKr/ra | T/ra | Kr/ra | kr/ra | Kr/ra
9T (K) 11,01 | 80,57 | 19,14 | 84,77 - — — —
oT 11,15 | 63,78 | 11,30 | 55,95 | 4,2 | 20,97 | 3,00 | 25,01
BT 11,34 | 53,44 | 12,08 | 51,77 - — - —
UT 11,29 | 69,57 | 16,80 | 100,41 - — — -
BT 11,74 | 95,88 | 20,34 | 87,16 - — - —

OpraHuveckast TEXHOJIOTHS IPU BO3/IEIBIBAHUH KYJILTYPBI CITIOCOOCTBY-
€T HaKOIJICHUIO B TI0YBE OOJBIIEr0 KOJMYECTBA OPraHMYECKOTO BEUIECTBA
n3-3a TOCTYIUICHHUS B HEe IOXHUBHO-KOPHEBBIX OCTATKOB B KOJIHYECTBE
11,15 1/ra u 3eneHoi maccel 2 ykoca — 4,2 1/ra.
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Takum 00pa3oM, BO3AENbIBAHNE MHOTOJETHHX TPaB MO OPTaHUYECKON
TEXHOJIOTHH CITIOCOOCTBYET HAKOIUIEHHUIO B 3eJIEHON Macce TOBOJIBHO BBICO-
KOTO COEpaHUSI MUTATEIbHBIX BEIIECTB, YIYUIIAET IUIOAOPOIUE TOUBBI
M3-32 BBICOKOTO HAKOIUICHHS OPTaHMYeCKOW MAacChl, YTO B CBOIO OUEpEIh
MIPUBOUT K TMOBBIIMIEHUIO YPOXKAWHOCTH TOCIICIYIONTNX KYIBTYP.
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