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The article presents the results of a study on the influence of biopreparations BioSleepBW+Foliar,
OrgamicaS+Foliar, (OrganitP+QOrganitN+Biodux+Foliar), and Foliar on the seed yield of alfalfa when applied
as foliar treatments at the beginning of flowering. The research on alfalfa cultivation was conducted using
five different experimental variants. The experiments were carried out on ordinary chernozem soil. The
Hydrothermal Coefficient (HTC) values in 2022-2023 were 0,73 — 0,76, respectively, indicating dry
conditions. During the budding and flowering periods of alfalfa plants, there was a precipitation deficit, which
negatively affected seed yield.

The composition of the biopreparations includes a complex of biologically active polyunsaturated fatty
acids of the fungus Mortierella alpine with a consumption rate of 3,0-10,0 mi/ha and spores of the strains
Beauveria bassiana, Bacillus megaterium-amyloliguefaciens with consumption rates of 1-3 l/ha, with a
working solution consumption of 300 I/ha.

The research established that the applied biopreparations improve the sowing quality of the seeds.
The weight of 1000 seeds remains largely unchanged, serving as a stable indicator, while the agricultural
validity of the planting material increases from 79.2% to 84%. This ultimately leads to a 10-20% increase in
alfalfa seed yield.

The most effective biopreparations influencing seed productivity are Orgamica S+Foliar with a seed
yield of 2,0 c/ha, Foliar with 1,86 c/ha, and the OrganitP+QOrganitN+Biodux+Foliar complex with 1,82 c/ha,
which exceed the control variant by 0,37, 0,28, and 0,05 c/ha, respectively.
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B cmambe npusedeHbl pe3ynbmambl  uccriedosaHusi o  enusHUK  buornpernapamos
BioSleepBW+Foliar, OrgamicaS+Foliar, (OrganitP+QOrganitN+Biodux+Foliar) u Foliar Ha ypoxalHocmb
ceMsiH JIIOUEPHbI Npu e8HeKopHesol obpabomke rnocegos 8 repuod Hadvana usemeHus. MiccriedosaHusi no
8030e/1bI8aHUI0 NTUEPHBLI MPOo8oAUIUCH MO NAmMuU 8apuaHmam ornsima. Onbimbi po8ooUIUCE Ha YEPHO3EMEe
06bIKHOB8EHHOM. Benu4uHbl esudpomepmudeckoz2o koaggpuyueHma (I'TK) e 2022-2023 200kl cocmaensnu
0,73-0,76, coomsemcmeeHHO, 4Ymo S6/SMCs 3acywnusbiMu. B nepuod b6ymoHu3auuu U UsemeHusl
pacmeHud nouepHsl Habntodarncs Hedobop ocadkos, YmMO ompuuamesibHO CKa3asochb Ha ypoxalHoCcmb
CeMsiH.

Cocmae buonpenapamoe rnpedcmasnsgiom cobol KOMMIEKC buosioauqdecKU akmueHbIX MoSIUHeHachl-
WEeHHbIX XUpHbIX Kucriom epuba Mortierella alpine ¢ Hopmol pacxoda 3,0-10,0 min/za u criopamu wWmamMmos
Beauveria bassiana, Bacillus megaterium- amyloliguefaciens ¢ Hopmamu pacxodoe 1-3 r/ea, pacxod
paboyezao pacmeopa — 300 ri/za.
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UccredosaHusamMuU ycmaHOB/IEHO, 4YMmO fpuMeHsieMbie buornpernapamsi yyHwarom noceeHble Kade-
cmea ceMmsiH. Macca 1000 ceMsH npakmuyYeckul He MeHsemcs Kak Haubornee cmaburbHbIl rnpu3Hak, u npu
3mom xo3sticmeeHHass 200HOCMb MOCe8HO20 Mamepuarsia rossiwaemcs ¢ 79,2% 0o 84%, 4mo 8 KOHEYHOM
umozae npusodumM K ysefludeHuro ypoxatHocmu ceMsH moyepHbl Ha 10-20%. Haubonee sghpekmueHbIMU
buonpenapamamu o enusiHUD Ha npodykmueHocmb ceMsH sensomcesi Orgamica S+Foliar ¢ ypoxad-
Hocmbio cemsaH-2,0 u/za, Foliar-1,86u/2za u komnnekc OrganitP+OrganitN+Biodux+Foliar-1,82 u/2za, ymo
npesbiwiaem KOHMpPOJsbHbIU sapuaHm Ha 0,37, 0,28 u 0,05 u/za coomeemcmeeHHO.

Knrodyeeble crnioesa: rirouepHa; buonpenapambl; BHekopHesass o0bpabomka; Xxo3siicmeeHHas!
200HOCMb; yPOXalHOCMb CEMSIH.
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byn makanada Biosleepbw+Foliar,OrgamicaS+Foliar, (OrganitP+QOrganitN+Biodux+Foliar) >xeHe Foliar
buonpenapammapbiHbiH 6ezemayusi bolbiHwWa mambiplaH mMbIC ©HOEN2eH XXOHbIWKA MyKbIMOapbIHbIH
eHimOinieiHe ocepi 6olUbiHWa 3epmmey HomuxXenepi Kapacmelpbinadbl. MoHblwKa ecipy 6olbiHWa
3epmmeyrnep mexipubeHiH bec Hyckacbl bolbiHWa KapanalibiM Kapa mornbipakma xypeaisindi. 2022-2023
XblndapOarbl eudpomepmusinblK KoagpguuueHmmiy (I'TK) wamanapel muiciHwe 0,73-0,76 Kypadbi, 6y
Kypfak 6onbin mabbinadel. Ocbl yakbimma 6ypwikmeHy XoHe eyrOeHy Ke3eHiHOe ayblH—WaulbIHHbIH
Jxemicnieywiniei 6atikandbi, 6y mykbiM eHimOinieiHe mepic acep emmi.

Buonpenapammapdbiy Kypamel Mortierella alpine caHbipaykynakmapbiHbiH 6uonoausrnbik 6ernceHOi
rnonukaHbiknaraH mMal KblWKbINOapbl KeWeHiHeH KypacmbipblifaH, mymbsiHy Hopmackl 3,0 — 10,0 mn/za
)XoHe Beauveria bassiana, Bacillus megaterium — amyloliguefaciens wmammOapbiHbiH CriopanapbiMeH,
WblIfbIH HopMarnapbl bolbiHwa 1-3 n/2a, xxymbeic epimiHOiCiHIH WbiFbiHbI-300 n/2a.

3epmmeynep kepcemkeHOel, KondaHblnambsiH 6uonpenapammap myKbIMHbIH ceby canacbiH
xakcapmadel. 1000 myKbIMHbIH Maccacbl rpakmukarbik eH mypakmsi 6ernei pemiHde e3z2epmelidi, COHbIMEH
bipee MyKbIMHbIH wWapyawhbinblK Xapamobinbisbl 79,2% — 0aH 84% — ra OeliiH apmadbl, HomuxeciHoe
JKOHbIWKA MyKbIMbIHbIH 6HiMOiniei 10-20% — fa apmadsbl. TykbiM eHimOiniei 6olbiHWwa eH muimdinepi
Orgamica S+Foliar (2,0 u/ea), Foliar (1,86 u/ea) npenapammapel xaHe OrganitP+0rganitN+Biodux+Foliar
(1,82 u/za) 60n10b1. OHIMOInNiK Kepcemkiwumepi bakbinay HyckacbiHaH catikeciHwe 0,37, 0,28 xaHe 0,05 u/za-
fa apmsoik.

TyliHOi ce3dep: xOHbIWKa; buonpenapammap; xarnbipakmbl eHOey; WapyawbibiK XapamOobisbifbl;
myKbIm eHimoiriei.

Introduction. The development of animal husbandry for 2020-2030 directly depends on feed
production. The priority task of the industry today is to create a cost-effective highly productive base with
high-quality dry matter feed, which should contain 15-25% protein and 8-11 MJ of metabolic energy. All
these measures can be carried out with the help of state support for the implementation of long-term
programs for the development of forage production, in particular, the development of seed production,
raising the yield of forage crops, the acquisition of modern forage harvesting and forage preparation
equipment [1, p.44].

The irrational structure of the acreage with 5-8% of perennial grasses, and 70-80% of cereals led to a
decrease in the production of bulky and green feeds. As a result, it led to a decrease in 1 kg of dry matter of
feed units less than 0,40 protein content — 8-9% and metabolic energy 7-8 MJ in the produced feeds [2,
p.50;3, p.17].

Intensification of animal husbandry is impossible without expanding the acreage occupied by perennial
grasses. It reduces the cost of producing grain feeds, and solves the problems of producing high-protein
feeds with a high content of carotene, various vitamins, mineral salts, and trace elements [4, p.2705;5,
p.380].

To improve the livestock feed base, the areas occupied for field feed production should account for
20-30% of the total sown area of the republic. Currently, Kazakhstan has 5,0 million hectares of hayfields,
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186 million hectares of pastures, and 2,5 million hectares of arable land occupied for fodder crops, which is
12% of the total sown area [6, p.139;7, p.400].

The restoration and development of feed production directly depend on the cultivation of perennial
grasses, which will improve the structure of acreage, and reduce the industry's financial, technical, and
energy costs by 25-35%. To this end, it is necessary to create highly productive varieties of perennial
grasses, with the help of which it is possible to solve the problems of providing livestock with high-grade
feed. For each region with its natural and climatic conditions, the choice of specific perennial grass varieties
is crucial for obtaining sustainable harvests [8, p.4].

Animal husbandry needs a solid feed base that provides high-protein feeds. Solving this problem by
sowing perennial grasses, especially alfalfa, is possible. Alfalfa is of great forage importance among
perennial forage grasses, due to its high content of protein, carotene, various vitamins, mineral salts, and
trace elements, lts crops can be used as pastures for canned feed (silage, haylage), hay harvesting, and
grass flour. In addition, compared with other legumes used in forage production, alfalfa has higher winter
hardiness, resistance to weed infestation, and the ability to grow a large green mass in one season [9,
p.110].

Alfalfa is an easily digestible perennial plant for animals with a high content of protein, vitamins, trace
elements, and all kinds of acids. The plant saturates the body with the necessary amount of iron, fluorine,
potassium, magnesium, and calcium [10, p.60].

Alfalfa is a biological meliorant, which is an excellent precursor for all crops. Alfalfa frees the soil from
harmful microorganisms and enriches it with useful ones [11,p.128].

Alfalfa is used for green fodder, grass flour, hay, and haylage. During the flowering period, 20-22% of
crude protein is concentrated in its aboveground mass. The digestibility of alfalfa protein is 77% versus 65-
75% for other perennial grasses. Drought resistance, deep root system, symbiotic nitrogen fixation, rapid
regrowth, all these signs are characteristic of alfalfa changeable [12, p.110].

Alfalfa is provided with micro- and macroelements due to the fixation of atmospheric nitrogen with the
support of nodule bacteria. But in natural conditions, alfalfa uses only 10-35% of its nitrogen-fixing capacity,
which leads to a lack of nitrogen in the soil [13, p.182].

The use of pesticides in the cultivation of legumes negatively affects plant growth and soil fertility.
Improvement of indicators of physical properties of soils, and leaf-stem mass of plants is possible with the
introduction of bacterial fertilizers and seed treatment before sowing with elements of organic farming [14,
p.50].

Nitrogen is a component of many legumes that is essential for plant growth. A significant part of
nitrogen is contained in the atmosphere and its use is important to prevent nitrogen starvation. However, the
ability to fix atmospheric nitrogen by nodule bacteria is limited. In this case, the application of biologized
preparations based on Rhizobium strains increases the content of total organic carbon, nitrogen,
phosphorus, and potassium in the soil, increases plant biomass, and increases the physical properties of
soils [15, p.56;16, p.37;17, p.67].

The growth of the world population and the need for high-calorie quality products require the search
for new ways to solve the food supply of the population with agricultural products obtained based on an
ecological, biologized component of the crop industry [18, p.1062].

There is a need to practice the transition from traditional farming to organic farming. According to the
data of the International Federation of Ecological Agricultural Movement (IFOAM) and the Research Institute
(FIBL) for 2023, the land areas in the world allocated for organic agriculture for this period are: Europe — 17,8
million hectares, Oceania — 36 million hectares, Africa — 2,7 million hectares, North America — 3,5 million
hectares, Latin America America — 9,9 million hectares, Asia — 6,5 million hectares. The largest markets for
organic products are in the USA — 48,7 billion euros, Germany — 16 billion euros, France — 12,8 billion euros
[19, p.2].

There are potential opportunities for Kazakhstan to provide the domestic sector with high-quality feed
and breakthrough areas in the export of products outside the Republic. The global feed producer (APEHF),
where the European Union and the United States are the leaders, exporting 3 and 5 million tons of hay per
year, offers Kazakhstan, in particular, large-scale cultivation of alfalfa for export in the form of granular feed
and pressed hay to the countries of the Middle East and China, where a ton of dry alfalfa hay costs 200-250
thousand tenge. In this case, the parameter determining the price is the high-protein quality of alfalfa feed
with a protein content of 15% and higher[20,p.10].

Improving the technology of growing alfalfa in rainfed will always remain a priority in feed production.
In this regard, one of the effective measures to increase the seed productivity of alfalfa is the use of
biological products that help increase the yield of green mass and seeds, which made it possible to formulate
the goal of our research — to study the effect of biological products on the yield of alfalfa seeds in the
conditions of the Akmola region. The main objective of the study is to study the effect of biological products
with seed inoculation and during the growing season on the growth, development and yield of alfalfa seeds.

Materials and methods of research. Field experiments using biological products were conducted in
the hill-plain zone in Kokshetau Experimental Production Farm LLP, Akmola region, Zerendinsky district,
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Shagalaly village. In three-fold repetition. The sowing method is ordinary and wide-row, row spacing is 70
cm. The agricultural technology in the experiments is zonal. The area of the experimental plot is 20 m2, the
placement of plots is randomized. The predecessor is pure steam.

The technique and methodology of laying out field observations, accounting, analysis and processing
of experimental data were carried out according to the generally accepted methodology of B.A. Dospekhov
using the Excel computer program (AgCStat) [21, p.245].

The scheme of the experience included the following options:

1 — Control;

2 — BioSleep BW+Foliar;

3 — Orgamica S+Foliar;

4 — Organit P+OrganitN+ Biodux +Foliar;

5 — Foliar.

The soil of the experimental site is represented by ordinary medium—humus chernozem with a depth
of humus horizon of 25-27 cm, and an average humus content of 4,01%. In the arable soil layer of nitrate
nitrogen is 14,9 mg, mobile phosphorus is 7,5 mg, and exchangeable potassium is 66,8 mg per 1000 g of
soil. Consequently, the nitrogen content is average, phosphorus is low, and potassium is high. According to
the mechanical composition, the soil is heavy loamy, the volume weight in the arable horizon is 1,18 g/cm3,
and in the meter layer on average is 1,32 g/cm?3. The humidity of stable wilting is 12-13%.

Meteorological conditions during the research period were generally typical for the region. Some
deviations in moisture and heat reserves corresponded to the definition of a sharply continental climate.
Spring in the years of research was dry. According to data from the Chaglinsky meteorological post, 311 mm
of atmospheric precipitation fell in the study year of 2022, which is almost equal to the long-term average
norm of 315,5 mm (Table 1).

Table 1 — Comparative characteristics of meteorological conditions in alfalfa crops, meteorological
post of Shagalaly village (2022-2023)

Years Month
X X ENERL [l [m [iv |V [V vl v
Air temperature, °C
2021- +99 | +4,3 |66 |-95 |-124 (-92 |[-90 |+85 | +13,6 | +17,7 | +19,9 | +16,7
2022
2022- +13 +3,8 |-83 |-15 -12,7 | 12,6 | -3,1 +4,1 | +12,7 | +18,7 | +22,8 | +18
2023
Avg. +10,8 | +3,7 | -53 |-12,7 |-16,2 | 141 |-59 | +4,7 | +123 | +16,8 | +18,0 | +17,0
(multi-
year
average)
Precipitation, mm
2021- 14,2 | 136 |18 4,8 11,6 | 18,5 | 4,7 55 15,7 496 |77,0 |44.1
2022

2022- 6,6 376 | 158 | 10,5 (12,0 | 14,0 | 11,3 |12 15,8 |30,8 |205 |355
2023
Avg. 256 |25 16,3 [ 12,3 | 124 | 13,7 | 164 | 18,8 | 33,0 |43 56,5 | 37,1
(multi-
year

average)

Over the years of research, the distribution of precipitation by month was extremely uneven. The
highest amount of precipitation in 2022 was observed in July — 77,0 mm and in June — 49,6 mm, while the
lowest figures were in September — 6,6 mm and April — 5,5 mm, which defines the year as dry with an HTC
(Hydrothermal Coefficient) of 0,73. The precipitation in June and July positively influenced the formation of
the leaf-stem mass of alfalfa plants, while the August precipitation of 44,1 mm positively affected the pod
setting of the plants. In the weather conditions of 2023, 300,2 mm of atmospheric precipitation fell, which
corresponds to the multi-year average norm of 305,7 mm.

From December to March, 44,5 mm of precipitation fell, compared to the multi-year average of 54,9
mm for this period. A distinctive feature of the autumn-winter period was the high temperature regime. Spring
was cold. In March, the average air temperature was -3,1°C. The atmospheric precipitation that fell in March
(15,8 mm) did not significantly influence moisture accumulation due to the deficit of pre-winter and winter
precipitation. In 2023, the average monthly air temperature in May was +12,7°C, which corresponds to the
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multi-year average of +12,4°C, while precipitation in May was 15,8 mm, below the multi-year average of 34,1
mm.

The air temperature in June and July 2023 was higher than the data of 2022 by 1,0°C and 2,9°C,
respectively, which positively influenced the growth and development processes of alfalfa plants. Thus, the
main indicators — the amount of precipitation and temperature regime — show that the conditions for the
growth and development of alfalfa plants in 2023 were satisfactory.

Foliar treatment of crops during vegetation with biological preparations showed different yields in the
studied variants. The highest seed vyield results were obtained in the second year of life with the use of
biological preparations Orgamica S+Foliar -2,72 c/ha, Foliar -2,63 and Organit P, OrganitN, Biodux +Foliar -
2,40 which exceed the control variant without treatment by 0,37 c/ha 0,28 c/ha and 0,05 c/ha respectively.
The BioSleep BW+Foliar variant was lower than the control variant by 0,1 c/ha. In the third year of using
alfalfa crops, seed yield decreases by 2 times relative to the second year. (Table 2, Figure 1)

Table 2 — The effect of biological preparations on the yield of alfalfa seeds with foliar treatment for
vegetation, c/ha

Ne | Variants Seed yield, c/ha
2022 year 2023 year average
1 Control 2,35 1,12 1,73
2 BioSleep BW+Foliar 2,25 1,09 1,67
3 Orgamica S+Foliar 2,72 1,29 2,0
4 Organit P,OrganitN, Biodux +Foliar 2,40 1,25 1,82
5 Foliar 2,63 1,10 1,86
NSRos 0,24 0,17 0,21
3
2,72 2,63
55 2,35 - 2,4
2
1,86
% 2 1,73 167 1,82
3
é 1,5 1,29 1,25
S 1,12 1,09 11
5 /
O —
s 1
0,5
0
Control BioSleep BW+Foliar  Orgamica S+Foliar  Organit P,OrganitN, Foliar
Biodux +Foliar
(022 c/ha e==—2023 c/ha average

Figure 1 — The effect of biologics on the yield of alfalfa seeds with foliar treatment for vegetation, c/ha

The weight of 1000 seeds are a sign characterizing the quality of the seed material. Large seeds have
a larger supply of nutrients than small ones, and as a result, the laboratory and field germination of seeds
increases, which is the key to increasing seed yield.

Studies have found that the weight of 1000 seeds for 2022 in the control variant was 2,01 g, and the
highest indicator was 2,04 g in the variant of biological preparations Organit P, OrganitN, Biodux +Foliar,
treated according to vegetation (Table 3). The coefficient of variability in the experiment by weight of 1000
seeds averaged 3,23%.
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Table 3 — The effect of biological preparations on the sowing qualities of seeds with foliar treatment
during vegetation

Ne Variants Weight of 1000 seeds, grams Economic validity of seeds,%
2022 year | 2023 year | average | 2022 year 2023 year average

1 | Control 2,01 1,90 1,95 83,0 75,5 79,2

2 | BioSleep BW+Foliar 1,98 1,90 1,94 85,3 75,0 80,1

3 | Orgamica S+Foliar 2,05 2,0 2,02 88,5 80,0 84,2

4 | Organit P,OrganitN, 2,02 1,95 1,98 84,5 79,7 82,0

Biodux +Foliar

5 | Foliar 2,03 2,0 2,0 87,2 80,7 84,0
V% 2,54 3,42 3,23 2,85 3,42 2,75
Sx% 2,1 2,6 2,4 2,41 2,64 2,23

Conclusion. The research results confirm two main biological hypotheses of alfalfa culture when
cultivated for seeds with foliar top dressing during vegetation:

- firstly, alfalfa generates the highest seed yield in the second year of life, due to the transition to a
more complete formation of generative organs. So, if in the second year of plant life, the seed yield is
calculated depending on the experimental options from 2,35 to 2,72 c/ha, then in the third year, the level of
seed productivity decreases to 1,12 c/ha. Therefore, alfalfa seeds should be left from crops in the second
year of life, or at least the third year of life. Then there is a sharp decrease in seed yield and old—age crops
do not form economically suitable seed collections;

- secondly, the use of biological products, as one of the main elements of biologized technology,
significantly increases seed productivity. So, if the seed yield at the control was 2,35 c/ha, then the use of
these biological products increased the yield level to — 2,72 ¢ / ha, that is, by 10-20%.
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AOMWHUPYIOLLNE BUAbI HACEKOMbIX-BPEQUTENEN, NOBPEXOAILIME OUKOPACTYLLUUE
nonynsaunn AsNOHU CUBEPCA (MALUS SIEVERSII) B UIIEUCKOM ANATAY

TaHabekosa [.6. — PhD, cmapwul npenodasamenb kagedpbi FOHECKO no ycmotdugomy
paszsumuro, Kaszaxckuli HayuoHarsnbHbIU yHusepcumem umMm. anb-®apabu, cmapwull Hay4YHbIl compyOHUK
nabopamopuu SHmomosozuu, Miecmumym 3oonoeuu KH MHBO PK, 2. Anmamesl, Pecriybniuka Kazaxcmar.

AweHko P.B.* — 0.6.H., 2eHepanbHbil dupekmop, PITI Ha MNXB «MHcmumym 3oonoeuu» KH MHBO
PK, HayuyHoe obuecmso Temuc, 2. Animamei, Pecriybriuka Kazaxcmar.

Jlo )Kaoxu — PhD, npogpeccop kmrouesnix nabopamopuli LlaHbdyHa, CerbCKoX035UCmMEeHHbIU
yHugepcumem L{uHdao, Ljundao, Kumadi.

Cmambs nocssiweHa rpobriemam coxpaHeHuUs dukux rnonynayut sbroHu Cueepca (Malus sieversii) 8
KaszaxcmaHe, komopblie umerom 25106anbLHoe MUp0o8oe 3HaYeHUe Kak npupodHasi 2eHemuyeckasi ocHoea 0risi
noddepxxaHusi u npoudgodcmea 516510k 80 8ceM Mupe. B cesi3u ¢ amum uenbko nybnukayuu siensiemcs
onpedenieHue cmereHu rnogpexoeHue sibrioHu Cusepca mpemsi OCHO8HbIMU 8pedumensimu (Yponomeuta
malinella Zell., Archips rosana L., Cacoecia crataegana Hb.) e Unetickom Annamay 2018, 2019 eodax. Takxe
Gaemcs kapma pacripocmpaHeHus U 8/usiHus 16510HHoU 2opHocmaesou monu (Yponomeuta malinella Zell.),
posaHHoUl nnucmosepmku (Archips rosana L.), 6osipbiuHUkogol nucmosepmku (Cacoecia crataegana Hb.)
Ha meppumopuu Une-Anamayckozo HII. HayyHas 3HadumMocmb uccriedogaHull 3aKko4aemcsi 8 mom,
4mo cpedu OCHOBHbIX COBPEMEHHbIX yepo3 Ofsl cywecmeosaHusi OUKUX ronynsyul sbmoHu Cueepca 8
rnocredHue 20 fiem cman MecmHbIU KOMIUIEKC 8u008 Hacekombix-epedumesiel. OOHUM U3 OCHOBHBbIX
ycrosul 3awumbl pacmeHud om epedumeriel, S18/19€MCa C80€8PEMEHHOCMb POBEOEHUSI pPa3fuYHbIX
3awumHbIx Mepornpusmud. 1o amol npuyYuHe u3y4YeHUe co8PEMEHHO20 8UOOBO20 COCMasa, 3K0102U4eCKUX
u buonoau4yeckux ocobeHHocmeli OOMUHAHMHbLIX U MOomMeHyuasnbHbIX 8U008 HaceKkoMbix-epedumernel
[6n0HU Cueepca serissemcsi HeOMIIOXHOU uccriedosamerbckol 3adavel, umerowel bonbwioe npakmu-
YyeckKoe 3HaqyeHue.

Knroyeenie cnoea: si6rioHss Cueepca, Hacekomble-epedumenu, Wnedlckul Anamay, Yponomeuta
malinella Zell., Archips rosana L., Cacoecia crataegana Hb.
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