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Pedepar. Pacropomina naraucras — Silybum marianum (L.) Gaertn. u3 cemeiicTBa acTpOBBIX
(Asteraceae) umeeT cpeaM3eMHOMOPCKOE MpoucxokaeHue. OHa pacmpocTpaHeHA B FOXKHBIX
pernonax. M3naBHa pacTOpoIIy HCIONb30BAJIN KaK JEKaPCTBEHHOE PACTEHUE I MOAAEPKAHUS U
CTUMYJIUPOBaHMsI pa0bOThl MeyeHU. JIeKapCTBEHHBIM CBIPbEM SIBJIIOTCS IJI0ABI pacToponuyd. OHa
BKItoyeHa B ['ocymapcrBennyto ¢apmakonero Poccun XIII u X1V uznanmii. B Hactosiee Bpemst
pacroponuly IIMPOKO BbIpamuBaroT B IloBomkbe, Ha rore u B HeHTpalibHOM Poccum. Ilnombr
pacTopoIIn coAepkKaT >KUPHOE Macio, BUTAMUHBI TPYMIbl, MPOTEUHbI, KJIETYATKy, MOHO- H
JUcaxapuibl, MHUKPO3JIEMEHTbl M MakpodjeMeHTbl. OCHOBHBIMU JIEHCTBYIOIIMMHU BEILIECTBAMU
ABJISIOTCS (pu1aBOJIMTHAHBL. JKUpHOE Maciio UCIONb3yeTcsl B MEIUIMHE, TUIIEBON U KOCMETHYECKON
IIPOMBIIIJIEHHOCTH, OHO MMEET AHTUOKCHUIAHTHOE, IIPOTUBOBOCIAIUTEIIBHOE, PAHO3aXKUBIISIOLICE
neiicreue. Han3eMHyr0 4acTh pacTeHHs MOYKHO MCIIOJIb30BaTh Ha KOPM XUBOTHbIM. Kpome ToOro,
pacToporuia sBJIsIeTCs XOPOLUIMM MEJOHOCOM. bhICTpoe n3MeHeHNe KiIMMaTa I03BOJISET IPOJABUTATh
BBIPALIUBAaHUE HEKOTOPBIX JIEKAPCTBEHHBIX PACTEHUH, B TOM YHWCJIE M PACTOPOIIIIM, Ha CEBEp U
ceBepo-3anaj Poccun.

[lenp wuccrnegoBaHUs — H3y4yeHUE OHMOJIOTMYECKMX M 3KOJOTHYECKMX OCOOEHHOCTEH
PaCTOPOMIIIH MATHUCTOM copTa J[e0roT U ee MPOAYKTUBHOCTH B YCIOBUSAX JICHUHTpaCKON 00J1acTH.
Nzydenne mpoBoawm B 2010-2011, 2022 rr. [Toces B 2022 . OB clITaH cEMEHAMU, COOpaHHBIMH
B NHUTOMHMKe JekapcTBeHHbIX pacteHuil CIIOI'AY B 2020 r. bbuin u3y4yeHbl JUIMTENBHOCTH
¢deHonornyeckux a3, CPOKM UX HACTYIUICHHsI, MOJCUUTAHBI CPEIHECYTOUYHBIE TEeMIEpaTypbl U
CYMMBI OCaJIKOB 3a M&X(a3Hble NEPUO/Ibl, TPOBEJCH CPABHUTEIbHBIN aHAIN3. BBISBIEHO H3MEHEHHE
CTPYKTYPHBIX U MOP(}OJIOTHYECKUX MOoKa3aTelaed pacTeHHWH B paszHble TO/bl. Y CTAaHOBJEHO, YTO
YpOBEHb MPOAYKTUBHOCTH PAacTOPOIIIN B pa3Hble ToAbl cocTaBisul oT 17,86 no 28,45 r/pactenue.
VpoxaitHOCTs MOxkeT gocTurath 170,7 r/m%. Takum o6pasom, B ycrnosusx JIeHHHrpaacKoii o6mactu
pacTeHusl pacTOPONIIM NATHUCTOM YCHEIIHO PacTyT M pa3BUBAIOTCS, (GOPMUPYIOT (GepTUIIbHBIE
IJI0/Tbl, 3HAYUTEIbHAS YaCTh KOTOPBIX YCIEBAET BhI3PEBATh.
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Abstract. Milk thistle — Silybum marianum (L.) Gaertn. from the aster family (Asteraceae)
has a Mediterranean origin. It is common in the southern regions. Milk thistle has long been used as
a medicinal plant to maintain and stimulate the liver. Medicinal raw materials are milk thistle fruits.
It is included in the State Pharmacopoeia of Russia of the XIII and XIV editions. Currently, milk
thistle is widely grown in the Volga region, in the south and in central Russia. Milk thistle fruits
contain fatty oil, vitamins, proteins, fiber, mono- and disaccharides, trace elements and
macroelements. The main active substances are flavolignans. Fatty oil is used in medicine, food and
cosmetic industry, has antioxidant, anti-inflammatory, wound healing effect. The aboveground part
of the plant can be used for animal feed. In addition, milk thistle is a good honey plant. Rapid climate
change makes it possible to promote the cultivation of some medicinal plants, including milk thistle,
to the north and northwest of Russia. The purpose of the research is to study the biological and
ecological characteristics of milk thistle of the spotted variety Debut and its productivity in the
conditions of the Leningrad region. The study was conducted in 2010-2011, 2022. Sowing in 2022
was done with seeds collected in the nursery of medicinal plants of SPbSAU in 2020. The duration
of phenological phases and the timing of their onset were studied, the average daily temperatures and
precipitation amounts for interphase periods were calculated, and a comparative analysis was carried
out. The changes in the structural and morphological parameters of plants in different years were
revealed. It was found that the level of milk thistle productivity in different years ranged from 17,86
to 28.45 g/plant. The yield can reach 170.7 g/m?. Thus, in the conditions of the Leningrad region,
milk thistle plants successfully grow and develop, form fertile fruits, a significant part of which has
time to ripen.
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Pedepar. B nHactosimmee BpeMs COBPEMEHHOE CaJOBOJICTBO CTPOUTCS Ha CIa00POCIBIX
KJIOHOBBIX T10/1BOsSIX. C1abopocibIM  KJIOHOBBIM TIOJIBOSIM NMPUHAJUICKUAT OOJbIIas pojib B
PETYJIMPOBAHUH CHJIBI POCTA JIEPEBHEB, UX CKOPOIUIOAHOCTH WM TPOAYKTUBHOCTH. MHTpoOmyKIUs
HOBBIX KJIOHOBBIX MOJIBOEB SIOJIOHU MPETyCMaTPUBACT M3YYEHHE CIIOCOOHOCTH MX BEreTaTHBHOIO
pPa3MHOXKCHHUS, B TOM YHCJE OJIPEBECHEBIIMMH 4YepeHKaMu. Llenpio wcciemoBaHWi  SBIISETCS
U3YYEHHE CIIOCOOHOCTH Pa3MHOXKEHHSI Pa3NU4YHBIX (OPM  KIOHOBBIX TMOJBOEB  A0JOHU
OJIDEBECHEBIIMMH YEPEHKaMHU, 3aroTOBJICHHBIMH U3 CpEIHEM M HIDKHEW YacTeld moOeros.
UccnenoBanus npoBoaunun B 2020-2021 rr. B yueOGHo-ombiTHOM cany Cankt-IletepOyprckoro
rOCy/IapCTBEHHOTO arpapHoro yHuBepcurera. OOBEKTH M3Y4YeHHS — 8 CIabOPOCIBIX KIIOHOBBIX
no/BoeB 100U cenekiuu Mugypunckoro 'AY: Mansin bynarosckoro, 54-118, 57-490, 62-223,
62-396, 64-143, 67-5(32), 70-6-8. BoJABIIMHCTBO KJIOHOBBIX IOBOEB BIIEPBHIC HCIBITHIBAIOCH B
ycnoBusx Jlenunrpaackoil o6nactu. KonTponem ciyxkuin palloHMpOBaHHBIA moaBoi 54-118.
OxpeBecHEBIINE YEPCHKU OCEHBIO 3arOTABIMBAA B OTBOJJKOBOM MAaTOYHHKE M3 HIDKHEH M CpeTHeH
94acTH BBIPOCIIUX OTBOJKOB. [[nmnHa uepenka coctaBmsia 20 cm. OapeBecHEBINE YePEHKU BECHOM
BBICAKMBAJIM B TPYHT IJIEHOYHOM Teruipl o cxeme 20 X 5 cM. YCTaHOBIIEHO, UTO YEPEHKU M3
HIKHEH yacTu mo0eroB o0nanarT Ooiblel pereHepauoHHoi cnocooHocThio (70,4-95,0%), yem
4yepeHKH U3 cpeaHel yactu nobero (35,5-58,8%). Haubonbimne Onomerpuueckue moka3zaTenu
pocta U pa3BUTHS (OPMHUPYIOT KIOHOBBIC TMOJBOH, BBIpPAIIEHHBIE U3 YEPEHKOB HIKHEW dYacTu
mo0eroB. BeIX0/1 CTaHIAPTHBIX TIOJIBOCB, BHIPAIIICHHBIX U3 HIDKHEH YacTH M0OEroB, BApbUPOBAT OT
40,2% (67-5(32) 10 92,5% (54-118). Beixo/ cTaHAapTHBIX TOIBOEB, BBIPAIIIEHHBIX U3 CPETHEN YacTH
nmoberos, coctaBmi y Gopm 54-118, 57-490, 62-223, 62-396, 70-6-8, y Mansima bymxarosckoro —
60,6-72,0%. Y dopm 64-143 u 67-5(32) He MOIydEHO CTaHJAPTHBIX M1O/IBOEB.
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Abstract. Nowadays, modern horticulture is based on low-growing clonal rootstocks.
Low-growing clonal rootstocks play a great role in in regulating tree growth strength, their early
maturity and productivity. Introduction of new apple-tree clonal rootstocks includes studying of their
vegetative propagation ability, including woody cuttings. The aim of the research is to study
propagation ability of various forms of apple-tree clonal rootstocks by woody cutting taken from
middle and lower parts of shoots. Studies were carried out in 2020-2021 in the educational and
experimental garden of St. Petersburg State Agrarian University. The objects of the study were 8 low-
growing clonal apple trees of Michurin State Agrarian University selection: Budagovsky's Malysh,
54-118, 57-490, 62-223, 62-396, 64-143, 67-5(32), 70-6-8. Most of the clonal rootstocks were first
tested under the conditions of the Leningrad Region. The zoned rootstock 54-118 served as the
control. Woody cuttings were prepared in autumn in a broodstock from the lower and middle parts of
the grown offshoots. The length of cuttings was 20 cm. The woody cuttings were planted in spring in
the soil of film greenhouse according to the scheme 20 x 5 cm. It was found that cuttings from the
lower part of shoots have a greater regenerative capacity (70,4-95,0%) than cuttings from the middle
part of shoots (35,5-58,8%). The highest biometric indicators of growth and development are formed
by clonal rootstocks grown from cuttings of the lower part of shoots. The yield of standard rootstocks
grown from the lower part of shoots ranged from 40.2% (67-5(32) to 92.5% (54-118). The vyield of
standard rootstocks grown from the middle part of shoots was 60.6-72.0% in forms 54-118, 57-490,
62-223, 62-396, 70-6-8, and Budagovsky's Malysh. No standard rootstocks were obtained in forms
64-143 and 67-5(32).

Keywords: apple tree clonal rootstocks, woody cuttings, protected ground, rooting ability, yield of
rootstocks
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Pedepar. B coBpeMeHHBIX HalpaBIEHHUAX HSKOHOMUYECKOTO pPAa3BUTHUS HAIIEW CTpaHbl
MpelycCMaTpUBAETCs YKperieHne KOpMOBOW 0asbl ISl pa3BUTHUSL KUBOTHOBOACTBA. OaHUM U3
pe3epBOB MPOM3BOACTBA KAUYECTBEHHBIX KOPMOB SIBIISIETCSI BO3JICIIBIBAHUE MHOTOJIETHUX OOOOBBIX
tpaB. K TakuM KyJbTypam OTHOCHUTCS KO3JATHHK BocTouHblii (Galega orientalis Lam.). Ilenbio
paboTHI SIBIIIETCS] M3y4eHHE 0COOCHHOCTEH (POPMHUPOBAHUS TPABOCTOEB C KOZISTHUKOM BOCTOUHBIM
pasHbIX CcOpTOB. B 3amaum uccrneoBaHUN BXOAWUJIO: HM3YyYUTh OCOOCHHOCTH (HOPMHUPOBAHUS
TPaBOCTOEB, MoberoodpasoBanue 6000BOTO BH/IA, TUHAMUKY OOTaHMYECKOTO COCTaBa B TPABOCTOSX,
OTIpeAeNuTh ypoxKaitHocTh. MccienoBanusi CEeHOKOCHBIX arpo(UTOIICHO30B HA OCHOBE KO3JSTHHKA
BoCcTO4YHOTO TpoBoamiuck B 2017-2021 rr. Ha oneitHoM Tmiosie  Caskt-IlerepOyprckoro
rOCyJapCTBEHHOTO arpapHoro yHuBepcurera. OO0bEeKTOM HcciefoBaHuil Obun copta Hanmexna,
Kpunu u KOOunsap. Copra KO3IATHHKAa BOCTOYHOTO OBUIM BBICESIHBI B CMECH C THMO(QEEBKOM
ayrooii (Phleum pratense L.) copra Jlenunrpanckas 204. B meproa npoBeieHUsT UCCIIETOBaHUI
(deHomornyeckue HaOJIOJIEHUSI U YUYEThl MPOBOJWINCH COTJIACHO OOIIENPUHATHIM MeTtoaukam. Ha
IATBINA TOJ JKU3HU TPABOCTOEB KOJUYECTBO MOOETOB KO3JIATHHKA BOCTOYHOI'O COCTaBIsLIO 10 182
mt./m%. Haubonbmei moberoobpasoBarenbHoil cioco6HOCThI0 06manan copT FO6usap. Ha sropoit
IO/l ’KM3HM Y BCEX U3Y4aeMbIX COPTOB KO3JIATHUKA BOCTOUHOTO JI0JIEBOE YIaCTHE B TPABOCTOSIX OBIIIO
HU3KUM. Ha nsThIi roJ1 ®U3HU J0JIEBOE Y4acTHE KO3JIATHUKA BOCTOUHOT'O B TPABOCTOSIX YBEIMUUIOCH
10 95,6%. BxiaroueHue TUMO(EEBKU JYTOBOM B TPaBOCTOM CHU3WIIO ydacTHE HECESHBIX BUJIOB U
MIO3BOJIMJIO TOJy4YaTh XO3SIMICTBEHHBIE ypO’KauW C MEPBOrO roja Mnojib3oBaHUs TpaBocTosiMu. COop
CYXOIl Macchl B CyMMe 32 JIBa YKOCa B U3y4aeMBbIX TPABOCTOSAX COCTABIISLI: /10 8,6 T/Ta BO BTOPOIl roj
XKU3HU, 10 12,2 T/ra Ha TpeTuii Toj KU3HU, A0 16 T/ra HA YETBEPTHIA TOJ XKU3HM, A0 17,5 T/ra Ha
nAThIM roj sku3HU. Hambonee ypoxailHbIM 1o cOopy cyxoil macchl okazanuch copra Kpusuu u
HO6misip. Bee nzyuaemble copTa KO3ISTHUKA BOCTOUHOTO OKA3aIMCh OTBEYAIOIIMMH TPEOOBAaHUSIMU
JUISL CO3JJaHUS BBICOKOTIPOAYKTUBHBIX arpOIleHO30B.

Knrouegvie cnoea: nycosoe xopmonpouszso0cmeo, KO3NAMHUK GOCHMOUHbLU, nobe2oobpasoeaHue,
bomanuueckuti cocmas, yposcauHocmy
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Abstract. In the modern directions of economic development of our country, it is envisaged
to strengthen the fodder base for the development of animal husbandry. One of the reserves for the
production of high-quality feed is the cultivation of perennial legumes. Such crops include eastern
goat’s-rue (Galega orientalis Lam.). The purpose of the work is to study the features of the formation
of herbage with eastern goat of different varieties. The objectives of the research included: to study
the features of the formation of herbage, the shoot formation of the legume species, and the dynamics
of the botanical composition in the herbage, to determine the yield. Studies of hay-bearing
agrophytocenoses based on the eastern goat’s-rue were carried out in 2017-2021 at the experimental
field of the St. Petersburg State Agrarian University. The object of research were varieties Nadezhda,
Krivich and Jubilee. Varieties of eastern goat’s-rue were sown in a mixture with Timofeevka
lugovaya (Phleum pratense L.) varieties Leningradskaya 204. During the research period,
phenological observations and records were carried out according to generally accepted methods. In
the fifth year of herbage life, the number of shoots of the eastern goat was up to 182 pcs/m?. The
Jubilee variety had the greatest shoot-forming ability. In the second year of life, all the studied
varieties of the eastern goat’s-rue had a low share in herbage. In the fifth year of life, the share of the
eastern goat in the herbage increased to 95.6%. The inclusion of meadow timothy in herbage reduced
the participation of non-sown species and allowed to obtain economic harvests from the first year of
use of herbage. The collection of dry mass in total for two mowing in the studied herbage was: up to
8.6 t /ha in the second year of life, up to 12.2 t /ha in the third year of life, up to 16 t /ha in the fourth
year of life, up to 17.5 t/ha in the fifth year of life. The varieties Krivich and Jubilee turned out to be
the most productive for collecting dry mass. All the studied varieties of eastern goat’s-rue were found
to meet the requirements for the creation of highly productive agrocenoses.

Keywords: meadow forage production, eastern goat’s-rue, shoot formation, botanical composition,
yield capacity
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Pedepar. lcronb3oBaHne BTOPUYHOIO CHIPbS IS IOJYYEHUS IIOJIE3HBIX ITPOJYKTOB
SBIISICTCA AKTYyaJIbHBIM HAIIPaBJICHUEM HcclleoBaHUl. VHTepecHa BO3MOXHOCTb HNPUMEHEHUS
KOpHEH TOJCOIHEYHHKA, TIOCKOJIBKY OHU OCTArOTCS B OOJIBIIIOM KOJMYECTBE MOCIIE YOOPKH YPOXKasl.
Lesnp paGoThI 3aKiI0OYAETCS B YCTAHOBJIEHUU BO3MOXKHOCTHU HCHOJIB30BAHUS MHYIMHCOJEPIKAILEro
OKCTpaKTa M3 KOPHA NOJCOJHEYHHKA MpPU CO3JaHUM (YHKIMOHAJIHHOTO OBCSHOTO HAIUTKA,
(epMEeHTHUPOBAHHOTO MOJIOYHOKHUCIBIMU OakTepusiMu. [y TOCTHXKEHUS TOCTAaBIEHHON LieiaH ObLIH
OTIpEJICNIEHBI COJIEP)KAaHNE SKCTPAKTHBHBIX BEUIECTB, AYOWJIBHBIX BEIIECTB M BIAXHOCTb. KopHu
II0JICOJTHEYHHKA TaKKe ObLIM HCCIeOBaHbl Ha COJEpXKAHHWE WHYJIMHA M MOJ00paH ONTUMAalIbHBIN
COPT ISl IPUTOTOBJICHUS YKCTpaKkTa. bbula mocTaBiieHa 3a/1a4a OLEHUTh BO3MOYKHOCTh IIPUMEHEHUS
HKCTPAKTa KOPHS IOJACOJIHEYHHKA B IUILEBOM MPOIYKTE, JJs 3TOro paszpaboTaHa TEXHOJIOIHUs
(GYHKIMOHATHHOTO (DEPMEHTHPOBAHHOTO OBCSHOTO HANMUTKA. Takoro poja HamMTKH 00eCTIeYnBaOT
codyeTaHue (PyHKIMOHAIBHBIX CBOMCTB MPOOUOTUYECKUX KYJIBTYpP C MPEOMOTUYECKUMHU CBOMCTBAMU
WHYJIMHA U3 KOPHS MTOJICOTHEUYHUKA U SIBIISTIOTCS CHHOMOTHYECKUMH TTpoyKTaMu. it hepmenTanmu
HanmuTKa ObLIM BBIOpaHbl MONOYHOKHKCIBIE OakTepun Lactobacillus acidophilus. Beuio uccnenoBano
HECKOJIbKO BApUAHTOB PEIENTOB HANMHUTKOB. [IpencTaBiieHa NWHAMHKA W3MEHEHHUS COJCpPKAHUS
MHYJIMHA B Tpoliecce pepMeHTauuu B TeueHue 24 yacos. BiaxHocTh 00pasnoB cocraBmia 13,52 +
0,87%, conmeprkaHue SKCTPAKTUBHBIX BemecTB 22,49 + 0,17% u copepxanue AyOUITHHBIX BEUIECTB
4,54 + 0,05%. OnpeneneHo copepkaHue HHYIMHA B HAOOpe KOpHEH MM0ICOTHEYHNKA U BBIOpaH copT
Boponexckuit 638 ¢ HanbonpuMm conepxanueM unynuaa 17,6 = 0,05%. Pazpaborana TexHomorus
(GYHKIMOHATIBHOTO (EPMEHTUPOBAHHOTO OBCSIHOTO HAINUTKA, COAEPIKAIIEro AKCTPAKT M3 KOPHS
MOJICOTTHEYHHKA. VccneqoBanne Tpex perentoB GyHKIMOHATHHOTO HAMMTKA MTOKA3aJI0, YTO PEIETT
Ne 3 coorBerctByer HopMmatuBam MP 2.3.1.1915-04 no conepkaHHIO MHYJIMHA U MOJOYHOKHCIIBIX
OaxTepuil B HAITUTKE.

Knrouegvie cnosa: «xopenvb NOOCOTHEUHUKA, UHYIUH, NOMUCAXAPUO, pecypcocbepedicerue,
gomoronopumempus, MOJIOYHOKUCTbIE OaKmepuu, YHKYUOHATbHbBIE NPOOYKMbl NUMAHUS
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Abstract. The use of secondary raw materials to obtain useful products is a topical area of
research. The possibility of using sunflower roots is interesting, since the sunflower root remains in
large quantities after harvesting. The purpose of the study was to determinate the possibility of using
an inulin-containing extract from sunflower root in the creation of a functional oat drink fermented
by lactic acid bacteria. To achieve this purpose, the content of extractives, tannins and moisture was
determined. Sunflower roots were also examined for inulin content and the optimal variety was
selected for the preparation of the extract. The task was also to evaluate the possibility of using
sunflower root extract in a food product, for which the technology of a functional fermented oat drink
was developed. Such drinks provide a combination of the functional properties of probiotic cultures
with the prebiotic properties of sunflower root inulin and are thus synbiotic products. For the
fermentation of the drink, lactic acid bacteria Lactobacillus acidophilus were chosen. Several variants
of drink formulations were investigated. The dynamics of changes in the content of inulin during
fermentation for 24 hours is presented. The moisture content of the samples was 13.52 + 0.87%, the
extractives content was 22.49 + 0.17%, and the tannins content was 4.54 + 0.05%. The inulin content
in a set of sunflower roots was determined, and the variety Voronezhsky 638 with the highest inulin
content of 17.6 = 0.05% was selected. A technology has been developed for a functional fermented
oatmeal drink containing sunflower root extract. The study of three functional drink recipes showed
that recipe no. 3 complies with the MP 2.3.1.1915-04 standards for the content of inulin and lactic
acid bacteria in the drink.

Keywords: sunflower root, inulin, polysaccharide, resource saving, photocolorimetry, lactic acid
bacteria, functional food
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Pedepar. buonornyeckass akTUBHOCTh — BaXKHBIN MOKa3aTeNlb SKOJOTHYECKOTO COCTOSHUS
nouB. Cpenu mokasareneil OMOJOrHYECKOW aKTHBHOCTH TIOYB BBIIEISIETCS aKTUBHOCTD TTOYBEHHBIX
(bepMeHTOB. AKTUBHOCTh ()EPMEHTOB MpPEJCTaBIsET COOON CBOEOOPA3HYI0 OTBETHYIO PEAKIIHIO
MOYBBl HA BJIHMSHUE, OKa3blBaGMOE pa3W4YHBIMU (DakTOpamu, Kak MPUPOAHBIMH, TaK U
aHTPOINOTeHHBIMU. (DEepMEHTBI — O3TO CIOXKHBIE OCJIKOBBIC COCIWHEHHS WM WX KOMILUIEKCHI,
SBIIAIOIIMECS KaTalu3aTopaMu XUMHUYECKUX M OMOXMMHMYECKUX pPEeaklUid, KOTOpble MPOTEKalOT B
nouBe. depMeHTATUBHAS aKTUBHOCTh MOYB — 00Jiee YCTOMYMBBIM M YYBCTBUTEIBHBIN MMOKAa3aTEIh
OMOJIOTMYECKON aKTUBHOCTH, Y€M WHTEHCHUBHOCTH MPOTEKAHHUS MUKPOOHMOIOTHYECKUX MPOIIECCOB,
YUCJICHHOCTb U COCTaB MUKPOOHOTO Tysia. AKTUBHOCTh (DEPMEHTOB B IMOYBAX MPEACTABISAET COOOM
pe3yabTaT COBOKYMHOCTH MPOLIECCOB MOCTYIUIEHUS, MMMOOUIM3alMU U JIeHicTBUS (EepMEHTOB B
nouse. [Ipu 5ToM B movBax oTMedaeTcs HauOosiblee pazHooOpasue GpepmeHToB. Llenpio manHOM
palboThl sBIsAETCS H3ydyeHUe BIUAHUS OopiieBHka COCHOBCKOIO Ha HEKOTOpbIE IOKa3aTesH
OMOJIOTUYECKON aKTUBHOCTH II0YB. B 3amaum wWCClIeNOBaHUS BXOAWIO ONpEACTICHHE YPOBHS
aKTUBHOCTH MOYBEHHBIX (PEPMEHTOB B JEPHOBO-MOJ30JIUCTHIX MOYBAX, JUIUTEIBHO HAXOASILIMXCS
non1 6opieBukoM CocHoBcKoro. B pabore n3yueHa akTHBHOCTh HEKOTOPBIX MOYBEHHBIX (PEPMEHTOB
— (hocaraszpl, ypeaszbl U HHBEPTa3bl — B AEPHOBO-CIIA00I0/130JIUCTON CPETHECYTIIMHUCTON MOYBE 10T
BiusHHEeM OopieBuka COCHOBCKOrO B BeceHHMM mepuoa. OOpas3ipl MOYB OTOMPATUCH O]
6opuieBukoM COCHOBCKOTO U €CTECTBEHHOW TpPaBSIHUCTOW pacTUTENBHOCTBIO B Hauaie
BereTallMoHHOro mnepuonaa. OTdéop oO6pa3oB MOYBHI Mpou3BoAuics B TocHEHCKOM paiioHe Oiu3
DeopoBCKOro ropoJckoro noceneHus — 1. Ilnonep u 1. AHHOJIOBO, I'Ie CYIIECTBYIOT YYacTKU C
MHOT0JIETHUMU 3apocisimu OopuieBuka CocHoBckoro (Heracleum sosnowskyi). B o0pa3uax noussl,
HaxoduIecs mox MoHocoobecTBoM OopiieBrka COCHOBCKOI0, OTMeYallach BbICOKAst aKTUBHOCTh
dbepmenTa Qocdatasbl U ypeasbl, OKa3aTelb aKTUBHOCTH MHBEPTA3bl JTHMOO XapaKTEPU3YETCs Kak
OUYeHb CIa0BIN, JTUOO BOOOIIE OTCYTCTBYET.

Knroueevle cnosa: oOuonocuueckas axkmueHOCMb nouie, no4e6€HHbvle qbepmeHmbz, 6epH080-
noosonucmole nouesul, 60pu;eeul< CocHnosckoeo
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Abstract. Biological activity is an important indicator of the ecological condition of soil. Soil
enzyme activity is among the indicators of soil biological activity. The activity of enzymes is the
response of the soil to the influence exerted by various factors, both natural and anthropogenic.
Enzymes are complex protein compounds or their complexes, which are catalysts for chemical and
biochemical reactions occurring in the soil. Soil enzymatic activity is a more stable and sensitive
indicator of biological activity than the intensity of microbiological processes, the abundance and
composition of the microbial pool. The activity of enzymes in soils is the result of a combination of
processes of entry, immobilization and action of enzymes in the soil. At the same time, the greatest
diversity of enzymes is observed in soils. The purpose of this work is to study the influence of
Sosnowsky's hogweed on some indicators of the biological activity of soils. The objectives of the
study included determining the level of activity of soil enzymes in soddy-podzolic soils that have
been under Sosnowsky's hogweed for a long time.The activity of phosphatase, urease and invertase
in sod-weakly podzolic medium loamy soil under the influence of Hogweed Sosnowski in the spring
period has been examined in the work. Soil samples was taken under Sosnowski's hogweed and
natural herbaceous vegetation at the beginning of the growing season. Soil sampling was carried out
in the Tosnensky district near the Fedorovsky urban settlement, the villages of Pioner and the village
of Annolovo, where there are areas with perennial thickets of Sosnovsky's hogweed (Heracleum
sosnowskyi). In soil samples under the monocommunity of Sosnovsky's hogweed, a high activity of
the enzyme phosphatase and urease was noted; the indicator of invertase activity is characterized as
very weak or absent.

Keywords: biological activity of soils, soil enzymes, soddy-podzolic soils, Sosnowski's hogweed
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BJIUAHUE CPOKOB IOCEBA HA BUOMETPHYECKHUE ITIOKA3ATEJIA
N BUOXUMUNYECKHNHA COCTAB PACTEHUU DHAUBHUSA (CICHORIUM ENDIVIA L.),
BBIPAIIEHHOI'O B BECEHHE-JIETHEM OBOPOTE

TaTbsiHA AHeKcaHHPOBHa .JIaBpmueBa

Cankr-IlerepOyprckuii Tocy1apCTBEHHBIN arpapHbii yHuBepcuTeT, IlerepOyprekoe mocce, 1. 2,
[Mymkun, Cankt-Ilerepoypr, 196601, Poccus; ta.lavrishcheva@yandex.ru;
http://orcid.org/ 0000-0003-0432-9295

Pedepar. Llenp ucciienoBaHui 3aKiO4aiack B WU3YYEHUM BIIMSHUS Pa3IU4HBIX CPOKOB
rmoceBa Ha OHOMETpPHYECKHE IIOKa3aTedd M OHOXMMHUYECKHIl COCTaB pAacTEHUN OJHIUBHUSA,
BBIPAIICHHOTO B BECEHHE-JIeTHeM obOopoTte. [ns ananuza Obutn BeIOpaHbl 14 COPTOB SHIWBHSL:
Joxrop nuabera, Crespa Fina siempre blanca, Green curled, Frisee d Olivet, Broad Betavian full
hearted, Cornet d Anjou, Frisse grosse pommat seule, Scarola bionda, Mueau, Becennuii, Hexxupii,
[Tana Pocca, Pen bomn u Ctpenst Amypa. DKCIEpUMEHTHI IPOBOJWIN B TUICHOYHBIX TEIUIMIIAX Ha
TeppuTOpun y4eOHO-ombITHOTO cana Cankt-IleTepOyprckoro rocyaapCTBEHHOTO arpapHoOro
yHHUBepcuTeTa. PaccMOTpeHo BIMSIHHME MPOJOKUTENFHOCTH BETeTallMd Ha BBICOTY PACTEHHIA,
ANaMCTP PO3CTKHU, KOJIUYCCTBO JIMCTHEB U MX MACCYy, IIJIOIIA/1b aCCHMHHﬂHHOHHOﬁ IIOBCPXHOCTH,
BBISIBJICHA CBSI3b MEXKY MPOAOIKUTEIHHOCTHIO BBIPAIIMBAHUS U HAKOIUIEHUEM JIMCThSIMU PACTEHUN
SHJIMBUS CyXOTO BEIUIECTBA, CaXapoB, aCKOPOMHOBOW KHCIOTHI M MATMEHTOB. [l0Ka3aHO, YTO BBIXO.
3eNn€HOM MacChl IUCTHEB 3aBHCHUT OT CPOKOB MOCEBA U OMOJIIOTUYECKUX OCOOEHHOCTEH Pa3iIMuHbIX
COpPTOB OHAUBHUA. Pannue BeceHHne moceBHl OHAWBUS ITPUBOJAT K ITPEIKACBPCMCHHOMY O6pa3OBaHI/IIO
[IBETOHOCHOTO Mo0era B YCJIOBUAX JYTMHHOTO CBETOBOTO JIHS B JIETHUHN MEPUO/I, OTTOKY MUTATEIbHBIX
BCIICCTB B ICHCPATHBHELIC OPraHbl U CHUKCHHUIO MACChl JIUCTHCB. Haunbonee onTuMaibHBEIM CpOKOM
1oceBa IpPHU BO3JIENBIBAHUM SH/AMBUS B BECEHHE-JIETHEM 000pOTE SIBIISETCS CepeluHa arpes.
BrIsiBI€HO, UTO yBelIMUYEHUE KOJUYECTBA JIUCTHEB K MOMEHTY YOOPKU IPU JJINTEIbHON BEreTaluu
MPUBOJUT K UX 0OOMeNbUaHUI0. B CBSA3M ¢ 3TUM IUIOMIA/Ib ACCUMUIISIIMOHHON TTOBEPXHOCTH JINCTHEB
0oJbllle KOppelaupoBala € UX Maccoi, yeM ¢ KoiudecTBOM. KoapuiueHTsl KOoppemisiuu,
ITOKA3bIBAIOLIUE CBSI3b MEXY IIOIAAbI0 ACCHMUIISLMOHHON IOBEPXHOCTH M MacCOM JINCTBEB,
COCTaBWJIM T10 TOAaM, B KOTOPBIX TPOBOAWIUCE HcchenoBanus: I = 0,92, r = 0,85 u r = 0,88. Ananu3
JaHHBIX OMOXMMHYECKOTO COCTaBa PAaCTeHMI MOKa3all, YTO HAKOIUICHHWE PACTEHHUSIMH MUTATENbHBIX
BELIECTB U XJOpo(dusuia B OOJbIIeH CTENEeHN 3aBUCEN0 OT OMOJOTHYECKMX OCOOEHHOCTEH COPTOB,
4eM OT NPOJOJIKUTENBHOCTH BETE€TaLUH.

Kniouesnie cnoea: snousuii, buomempuueckue nokazamenu, OUOXUMUYECKULI COCMA8, NUSMEeHMbl
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Abstract. The aim of the research was to study the effect of different sowing dates on the
biometric indicators and biochemical composition of endive plants grown in the spring-summer
rotation. Fourteen endive varieties were selected for the analysis: Diabetic Doctor, Crespa Fina
siempre blanca, Green curled, Frisee d Olivet, Broad Betavian full hearted, Cornet d Anjou, Frisse
grosse pommat seule, Scarola bionda, Milady, Spring, Gentle, Pala Rossa, Red Ball and Strely
Amura. Experiments were carried out in film greenhouses on the territory of the educational and
experimental garden of St. Petersburg State Agrarian University. It is shown that the yield of the
green mass of leaves depends on the timing of sowing and the biological characteristics of various
endive varieties. Early spring sowing of endive leads to the premature formation of a flowering shoot
in conditions of long daylight in summer, the outflow of nutrients to the generative organs and a
decrease in leaf mass. The most optimal sowing period for endive cultivation in the spring-summer
time is the middle of April. It was revealed that an increase in the number of leaves by the time of
harvesting during a long vegetation period leads to their grinding. In this regard, the area of the
assimilation surface of the leaves correlated more with their mass than with their number. The
correlation coefficients calculated between the area of the assimilation surface and their mass were r
=0.92,r=0.85and r =0.88 according to the years of research. Analysis of the data on the biochemical
composition of plants showed that the accumulation of nutrients and chlorophyll by plants depended
more on the biological characteristics of the varieties than on the duration of vegetation.

Keywords: endive, biometric indicators, biochemical composition, pigments
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TOP®A
Maxkcum Bukroposuy Kucenés?l, UBan AnexceeBuy ®peiiakun?,
Maxkcum AsexceeBud Srio®
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Pedepar. BepxoBoili Topd — OIMH M3 CaMbIX PacHpPOCTPAHEHHBIX MaTEpUANIOB IS
IIPUTOTOBJIEHUST CyOCTpaTtoB U rpyHTOB. OH 00nazaeT OOJBIIMM KOJWYECTBOM IOJOKHUTEIbHBIX
KayecTB — BBICOKOH TIOPUCTOCTBIO, TIOIJIOTUTENIBHOW CHOCOOHOCTBIO, AHTUCENTUYECKUMU

CBOWCTBAMHM M HHU3KOH CTOMMOCTHIO. OIHAKO TPH TPAHCIIOPTUPOBKE OH YACTO TEPECHIXaeT M
npuobperaer ruApodoOHbIe CBOICTBA, YTO 3HAYMTEIBHO YXYAIIACT €ro XapakTepucTHkH. s
YBEIIMYCHUSI CIOCOOHOCTH K BOJIOMOTJIOMICHUIO BEPXOBOTO TOpda MPHUMEHSIOT pa3IHYHbIC
npernaparsl, 00J1aAa0e TOBEPXHOCTHON aKTUBHOCTBIO.

B nanHoit pabote Oblia mocTaBiieHa IJIaBHAs 1€JIb — IPOBECTH CPaBHUTENIbHBIN aHAIN3
OTEYECTBEHHOT'0 U 3apyOEKHOI0 ITPENapaToB, UCIOJIb3YEMbIX TP YBETMUSHHUH BJIArOMOIIIONIAOIIEH
CrocoOHOCTH Topda.

B cratbe uccienyercs Biusinue npenaparo «Fiba Zorb» u «Kiieon AM» B pa3nuuHbIX 103ax
Ha d3(QQEeKTUBHOCTb BOAOMOIJIOLIEHUS BepxoBoro Ttopda. Topd oOpadaTeiBamu pabouumu
pacTBOpaMH IpenapaToB C pa3IMyHON KoHIeHTpauueil. BHocunu 10 M pabouero pactBopa Ha 1 11
Top(a ecTecTBEHHOH MJIOTHOCTU M BblAepkHUBaIU 060 30 Munyt, 1160 60 munyt. MccnenoBanue
npoBoausiock Ha ocHoBaHun ['OCT 24160-2014. Merox wuccienoBaHuss OCHOBBIBAJICA Ha
BaKyyMHpOBaHUU 00pa3LioB Topda a1 yaaseHus Bo3ayxa. Top¢ Obul mOrpykeH B BOAY U MOIJIOMIAT
CTOJIBKO BJIard, CKOJBKO IO3BOJISUIO MOPOBOE MPOCTPAHCTBO MU CHOCOOHOCTH K abcopbumu. B
pe3yJibTaTe OmbITa CHeNaH BbIBOJ, YTO HauOoublIel 3¢ (eKTUBHOCTHIO 00agaeT pabounii pacTBOp
Ha ocHOBe mpenapata «Fiba Zorb» ¢ xonnentpanueii 0,1% npu BpeMeHH dKcrno3uiu 60 MHHYT.
Taxke yctaHoBneHo, uto uckoMmbli ['OCT He MoxeT OBbITh HCHOJNB30BaH Ha MpPAaKTHKE IS
oTpe/ielIeHUs] BOJIONOTIIOMIAIOIIEeH criocOOHOCTH Topda U TpedyeT MoauduKaiuu. ITO CBSI3aHO C
TeM, uto cornacHo ['OCTy crnenyeT 3amonHATh HUIMHAP I 0Opas3ia NoJIHOCThIO, 10 Kpaes. Ho B
TaKoOM cilydae Top( He MOXKET B MOJIHOM Mepe peaan30BaTh CBOM MOTEHIIMAJ BOIOMOTIOIEHUS, TaK
KaK IpH pa30yXaHUH UCIBITHIBAET COMPOTUBICHUE CO CTOPOHBI CTEHOK IIMIIMHJIPA.

Knroueewie cnosa: sepxosoii mopgh, cyocmpam, 6o0onoznoujenue, yiyduieHue xapaKmepucmux
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EFFECTIVENESS OF "FIBA ZORB" AND "KLEON AM" FOR INCREASING
THE WATER-ABSORBING CAPACITY OF UPLAND PEAT
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Abstract. High-moor peat is one of the most common materials for the preparation of
substrates and soils. It has a large number of positive qualities - high porosity, absorption capacity,
antiseptic properties and low cost. However, during transportation, it often dries up and acquires
hydrophobic properties, which significantly worsens its characteristics. To increase the water
absorption capacity of high-moor peat, various preparations with surface activity are used. In this
work, the main goal was set — a comparative analysis of domestic and foreign preparations used to
increase the moisture absorption capacity of peat. In this paper, we study the effect of preparations
"Fiba Zorb" and "Cleon AM" in various doses on the efficiency of water absorption of high-moor
peat. Peat was treated with working solutions of preparations with different concentrations. 10 ml of
the working solution was added per 1 liter of natural density peat and kept for either 30 minutes or
60 minutes. The study was conducted on the basis of GOST 24160-2014. The research method was
based on the evacuation of peat samples to remove air. The peat was immersed in water and absorbed
as much moisture as the pore space and absorption capacity allowed. It has been established that the
working solution based on the Fiba Zorb preparation with a concentration of 0.1% has the highest
efficiency with an exposure time of 60 minutes. It has also been established that the required GOST
cannot be used in practice to determine the water absorption capacity of peat and requires
modification. This is due to the fact that in GOST it is necessary to fill the cylinder for the sample
completely, to the brim. In this case, peat cannot fully realize its water absorption potential, since
during swelling it experiences resistance from the walls of the cylinder.

Keywords: high-moor peat, substrate, water absorption, performance improvement
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BJIMAHUE U3BECTKOBAHUA JEPHOBO-TIOA30JIUCTOM JETKOCYTJIUHUCTOM
IOYBBI PA3BHBIMH ®PAKIIUSIMM JJOJJOMUTOBOM KPOIIIKY HA U3BMEHEHUE
T'UAPOJTUTUYECKOM KUCJIOTHOCTH 1O IMPODPUIIO

Manakosa IQaust Cepreesna’, Manakos Iasea CepreeBuy?
!Cankt-TleTepOyprekuii rocyjapcTBEeHHBIH arpapHbIil yHuBepcuteT, [TeTepOyprekoe mocce, 1. 2,
[Tymxun, Cankt-IlerepOypr, 196601, Poccus;
golichena@yandex.ru; https://orcid.org/0000-0002-7851-0583
2OI'BHY Arpodusuueckuii HaydHO-ucciea0BaTeNbcKuil nHCTUTYT, CankT—IleTepOypr,

I'paxxmanckuit mpocnekr, 1. 14, 195220, Poccus;
manakov248@bk.ru; http://orcid.org/0000-0002-0196-4077

Pedepar. V3ydyenue nporecca H3BECTKOBAHUS KUCIIBIX I10YB HEBO3MOXHO 0€3 Mcciel0BaHus
IIPOLIECCOB, IPOUCXOASIIMX BO BHYTPUIIOYBEHHOW TOJmle. Takue HMCCIEAOBAHUSA HOCAT
UCKJIIOUUTEIIBHO HAYYHBI XapakTep, HO JaHHbIe, IOJyYEHHBIE B XOJ€ aHAJIM30B, BCE 4Yallle
MIOMOTAIOT CMOJICIIMPOBATH MPO(UIbHBIE TPe0OpPa30BaHus, a TAKIKE CKOPPEKTHPOBATH MEPOIIPHATHS
10 U3BECTKOBAHUIO II0YB B CTOPOHY UX OouiblIel 3¢ (eKTUBHOCTH U JIeII€BU3HbI. B HacTosee Bpems
BeAyTCsl pabOThl MO W3YYEHHIO BO3MOXKHOCTH pa3pabOTKM ¥ TMPUMEHEHHS MEIHOPAaHTOB
IIPOJIOHTUPOBAHHOIO JAEUCTBUS M3 KPYINHBIX (pakuuii oTceBa IEOEHOYHOro IPOU3BOCTBA,
IIPUMEHSIOIIETOCS AJIs TOPOKHOTO CTPOUTEIBCTBA.

Ilenpto HacTosiied CTaThbU SIBISETCS H3ydyeHUE TpaHchopManuu TI'MIPOTUTHYECKOI
KHCJIOTHOCTH BHHU3 O TPOQHII0 B M3BECTKOBAHHOW Pa3IMYHBIMU (PAKLIUSIMHU OTCEBA JOJIOMHTA
JEPHOBO-IIOA30JUCTON JIETKOCYIJIMHUCTOM IIOYBE, a TakkKe IPOCTEHIIMX MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEN B €€ BApbUPOBAHUMU.

B crarbe mnpuBeneHBl MaTepualbl, IOJydYeHHble Iociae |3 BereTaMoOHHBIX IIEPUOOB
MIPOBEJICHHBIX HCCIEIOBaHUI, TaKOM Mepuoj IMO3BOJISIET CYAUTh HE TOJNBKO 00 3(dexkTuBHOCTU
MEJIMOPAHTOB KPYMHBIX (pakUMid B YCTpPAHEHUHM TUIAPOJUTHYECKOW KHUCIOTHOCTH, HO M 00
W3MEHEHHUSX, IPOUCXOASIINX B TIOYBEHHOM Ipodusie. YCTaHOBJIEHO, YTO UCIIOJIb30BAHUE KPYITHBIX
YacTUL[ IOJIOMHUTA IPUBEIO K 3HAYUTEIBHBIM II€pEMEHAaM THAPOIMTUYECKOW KHUCIOTHOCTH B
MTOYBEHHOH TouIe. DTH U3MEHEHUS! HOCWIIM HEeJIMHENHBIN Xapaktep. B panpHeliem, onupasch Ha
MOJyYeHHbIE B XOJI€ HCCIIEJOBaHMs JlaHHBbIE, BO3MOXKHO MOJeNupoBaHue IuddepeHanuu
TUIPOJIUTHYECKON KUCIOTHOCTH MPOdUIIS.

Ilony4eHHBIE B CTaTbe PE3YJBLTATHI HA JAHHBIM MOMEHT UMEIOT UCKIIIOUUTEIBLHO HAyYHBIN
XapakTep, OJTHAKO MpH JaJIbHEHIIEM U3YUYEeHUHU JIEHCTBUS KPYIHBIX (ppakuuil oTceBa HIeOEHOYHOTO
NPOM3BOJICTBA Ha (PU3MKO-XMMHUYECKHE XapaKTEPUCTUKU TOYBBI TPU M3BECTKOBAHHUHM OHHU
OTKPBIBAKOT BO3MOYKHOCTH JIJIs1 KOPPEKTUPOBKU CTPATETMH CAMOI0 IPOLECCA U3BECTKOBAHUS.

Knioueevie cnoea: omces OOJZOMuma, 06[71-!060-1’10()30]11401’)161}1 nouea, 2uép0ﬂumuuea<aﬂ
KUCJI0nHOCmMbv
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Abstract. The study of the liming process of acidic soils is impossible without studying the
processes occurring in the subsurface thickness. Such studies are exclusively scientific in nature, but
the data obtained during the study increasingly help to simulate profile changes, as well as to adjust
measures for liming soils towards their greater efficiency and cheapness. Currently, work is underway
to study the possibility of developing and applying long-acting ameliorants from large fractions of
the screening of crushed stone production used for road construction. The purpose of this article is to
study the changes in hydrolytic acidity down the profile in sod-podzolic light loamy soil calcified by
various fractions of dolomite screening, as well as to identify the simplest mathematical patterns in
its change. The article presents data obtained after 13 growing seasons of the conducted studies, such
a period allows us to judge not only the effectiveness of ameliorants of large fractions in eliminating
metabolic and potential acidity, but also about changes occurring in the soil profile. It was found that
the use of large dolomite particles led to significant changes in hydrolytic acidity in the soil column.
These changes were nonlinear in nature and are described by polynomials of the third degree. In the
future, based on the data obtained during the study, it is possible to simulate changes in the hydrolytic
acidity of the profile. The results obtained in the article are of an exclusively scientific nature;
however, with further study of the effect of large fractions of the screening of crushed stone
production on the physico-chemical characteristics of the soil during liming, they open up
opportunities for adjusting the strategy of the liming process itself.

Keywords: dolomite screening, sod-podzolic soil, hydrolytic acidity
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IKOHOMUNYECKASA DOPEKTUBHOCTD UCITIOJIb3OBAHUA OTCEBA
CbIPOMOJIOTOT'O JOJIOMHUTA B KAYECTBE MEJIMOPAHTA
HA JEPHOBO-TIOA30JIMCTBIX IIOYBAX CEBEPO-3AITAJIA P®
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Pedepar. OTceB ChIpOMOJIOTOrO JTOJOMHUTA — IMOOOYHBINA MPOJAYKT MPOU3BOACTBA IEOHS —
SBJIACTCS LIEHHBIM MeNnuopanToM. [lonoxkuTenbHoe BIMSIHHE M3BECTKOBAHUS OTCEBOM Ha (PU3UKO-
XUMHUYECKHUE CBOMCTBA MOYBBI U YPOKAWHOCTh CETBCKOXO3AMCTBEHHBIX KYJIbTYp J0Ka3zaHa. OIHaKo
HE YCTaHOBIIEHA SKOHOMHYEcKas 3((HEeKTUBHOCTh M3BECTKOBAHUS JIEPHOBO-TIOJ30JIMCTON MOYBBI
OTCEBOM CBIPOMOJIOTOTO JojiomMuTa B ycioBusx CeBepo-3amama P®. llensto paboThl sBiIseTCS
orpeeNieHue KOHOMUYECKOW 3(P(PEKTUBHOCTH H3BECTKOBAHUS IMOYBBI OTCeBOM nonomuta. [lo
JAHHBIM IIECTUJICTHETO MHUKPOIOJIEBOTO ONBITa OBUT TPOU3BEAEH pPacu€T HSKOHOMHYECKOM
3¢ (}HEeKTUBHOCTH W3BECTKOBAHHUS KHCIOW JI€PHOBO-TIOJ30JIMCTON TMOYBBI Pa3HBIMH 1O pa3Mepy
(dpakusIMu 0TCEBA CHIPOMOJIOTOTO JIOJIOMUTA, BHECEHHOTO B BO3pACTAIOIINX J03aX. Pa3Mep yacrtuil,
HCIIOJB3YEMBIX MPU MEIHOpALUU, COCTABISUT 5S—7 MM U 7—10 MM. ABTOPBI NMPOU3BOJWIM TAKXKE
M3BECTKOBAHHE MOYBBI OTCEBOM JOJOMUTOBOM KpOIIKK Oe3 pasneneHus Ha ¢ppakuuu. [Ipu pacuere
7103 BHECEHMsSI MCXOJWIM U3 BEIWYMHBI TUIPOIUTUYECKON KucioTHocTd mouBel (Hr). ITommmo
Hay4HO O0OCHOBaHHOW HOpMbI — IHr, mpumeHsuim TpE€X- U MATUKPATHO MPEBBIMICHHBIE O3bI
ceipomotiotoro gonomurta — 3Hr u SHr. IlpuBenéunsie B crarbe pacy€THbIC AAHHBIE MO3BOJSIOT
CZeNaTh BBIBOJ] O BHICOKOM (D PEKTUBHOCTH TPUMEHEHHUS OTCEBA MO/ KaIbIIUETIO0NBBIC KYIbTYPHI U
oTCcyTcTBUH A()D(PEKTUBHOCTH MPU BHECEHHH OJOMHTOBON MYKM B Hay4HO OOOCHOBAaHHOH J103e,
CBSI3aHHOM C JOPOTOBU3HOM TPAIUIIMOHHOTO MeTMOpaHTa. B BapuaHnTax ombiTa, METHOPUPOBAHHBIX
oTceBoM I1eOHs pazmepom 5—7 mm (1Hr), 7-10 MM (SHr) 1 cmechro dpakiuii (3Hr), peHTabenbHOCTh
npesbimana 100%, Torna kak B BapUaHTE OIbBITA, TJI€ BHOCWIH JOJOMUTOBYIO MYKY, HE YIAlI0Ch
MOJIYYUTh TOJIOKUTENBHOTO 3Ha4YeHHs peHTabenbHOcTH. M3 nByx ¢(pakuwmii: 5-7 mm u 7-10 MM
HE3aBHCHMO OT JI03bI BHECEHHUSI JOJIOMUTA 00Jiee BHITOIHBIM SIBIISIETCSI IPUMEHEHHUE CHIPOMOJIOTOTO
nonomuta pazmMepoM 7—10 MM. PeHTabenbsHOCTh UCTIONB30BAHUS OTCEBA JI0JIOMUTA Oe3 pa3jeNeHus
Ha (ppakuuu ¢ yBenuueHueM 1036l BHeceHus ¢ 1Hr qo 3Hr yBenuumBanace coorBeTcTBeHHO ¢ 60%
1o 122%. Ycranosneno, uro Hanbonee 3(hPEeKTUBHO MPOU3BOIUTH METHOPAIIUIO KHUCIION JEPHOBO-
MO/I30JIUCTOM MOYBBI CHIPOMOJIOTHIM JIOJIOMUTOM pazmepoMm 7—10 MM B no3e 3Hr. PentabenbHOCTD
M3BECTKOBAHMS B ATOM ciiydae cocTtasisieT 217%.

Knrouesvie cnoea: uszeecmkosanue, 3K0HOMUUECKASA 3(ﬁd)€K7’l’lu6’HOCﬂ’lb, CblpOMOJZOmblIZ OOJZOMum,
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ECONOMIC EFFICIENCY OF USING RAW-GROUNDED DOLOMITE SCREENING AS
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Abstract. Crushed dolomite sift, a by-product of crushed stone production, is a valuable
ameliorant. The positive effect of liming with silt on the physicochemical properties of soil and crop
yields has been proven. However, the economic efficiency of liming sod-podzol soils with crushed
dolomite in the conditions of the North-West of Russia has not been established. The aim of this work
is to determine the economic efficiency of liming the soil with crushed dolomite. According to the
data of the six-year microfield experiment the calculation of economic efficiency of acidic sod-
podzolic soil liming by different in size fractions of granulated dolomite clippings applied in
increasing doses was carried out. Size of particles used for reclamation was 5-7 mm and 7-10 mm.
Liming of the soil was also carried out by screening out dolomite crumbs without separation into
fractions. The calculation of application doses was carried out based on the value of the hydrolytic
acidity of the soil. (Hr). In addition to the scientifically based — 1 Hr, three- and five-times exceeded
doses of raw dolomite — 3 Hr and 5 Hr were used. The calculated data given in the article indicate
the high efficiency of the application of raw dolomite for calcium-loving crops and the lack of
effectiveness when applying dolomite flour in a scientifically justified dose associated with the high
cost of traditional ameliorant. In the variants of the experiment of the application by crushed stone
with a size of 5-7mm (1Hr), 7-10mm (5Hr) and a mixture of fractions (3Hr), the profitability
exceeded 100%, whereas in the variant of the experiment where dolomite flour was introduced, it
was not possible to obtain a positive profitability value. Of the two fractions of 5-7mm and 7-10mm,
regardless of the dose of dolomite application, the use of raw dolomite with a size of 7-10mm is more
advantageous. The profitability of using dolomite screening without separation into fractions with an
increase in the dose of application - from 1 Hr to 3Hr — increased, respectively, from 60% to 122%.
It has been found that it is most effective to reclaim acidic sod-podzolic soil with raw-ground dolomite
of 7-10 mm in size in a three times higher scientifically justified dose of application. The profitability
of liming in this case is 217%.

Keywords: liming, economic efficiency, ground raw dolomite, increased doses
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HoABOP COPTOB PEMOHTA{-ITHOfI MAJIMHBI
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Pedepar. Ha ceromansumiHuii AeHb Ba)XHOM 3aJayedl CEJIbCKOXO3SIMCTBEHHOM OTpaciu
ABIISIETCST 0OECIieueHNe HACEICHUsI CBEXXKHMMHU U TepepaboTaHHBIMU TutoAaMu. B JIeHWHTpaackoi
o0JIacTH OJHAa M3 MEPCHEKTUBHBIX KYyJIbTYp JMAJS BO3ZEIbIBAHUS — MajlMHa PEMOHTAHTHAas.
PeMoHTaHTHBIE COpTa MaJlMHbI 00J1aJJal0T CBOMCTBOM, CYILIECTBEHHO OTIMYAIOIIUM €€ OT MaJIHBI
OOBIKHOBEHHOH — CIIOCOOHOCTBIO K IUIOJOHOIIEHHIO KAaK Ha OJHOJETHUX, TaK M Ha JBYJIETHHX
noOerax. BoznensiBaHue pEeMOHTAaHTHOW MaJMHBI MO OJHOJICTHEMY MPHHLUIY pEIIaeT MHOTHE
po0JIeMbl, BO3HUKAIOLIME MPH BBIPALIMBAHUM MaJIMHbl OOBIKHOBEHHOW. HecMoTps Ha mmpoxoe
pacnpocTpaHeHUE KyJbTYpbl MAJIMHBI peMOHTaHTHOM B Poccuiickoii deaepannu, NpoMbIIUIEHHOE
BO3I€JIbIBaHUE €€ B yCIOBUAX JIeHMHIpajacKoi 00aacTu He pa3BUTO. ArpOKIMMAaTHUECKUE YCIOBUS
pEeruoHa CyIEeCTBEHHO BIIMSIOT Ha OCEHHeEe IUIoJoHomeHue. [IpeacTaBisioT uHTEpeC U3y4eHUe U
oTOOp Hambosee MPOAYKTUBHBIX M aJalTUPOBAHHBIX K YCIOBUSIM MECTHOCTH COPTOB MaJlUHBI
PEMOHTAaHTHOM, a TaKke pa3padoTKa arpoTeXHUYECKUX I[PUEMOB BEICHHUS IPOMBIIIICHHBIX
HacaXJAeHUH OTOOpaHHBIX cOpTOB. Llenb uccnenoBaHus — U3y4UTh OMOJIOTMYECKHE OCOOCHHOCTU
pocTa, pa3BUTHSI U IUIOJOHOIIEHHS COPTOB MajuHbl B ycioBusx JleHuHrpajackoil obGmacru.
OObekTaMH HCCIEIOBAaHUN SBISIOTCS TPU COpPTa MaJUHBI PEMOHTAHTHOM CEJIEKLIMU MUTOMHUKA
Huxeropoackoit obnactu «lllkonbHbil can»: «ManunoBas rpaga», «Kapamenbka», «CaMoxBamy.
HccnenoBanus npoBogwinck B 2020-2021 rr. B ¢epMepckoM XO3sCTBE, PaCHOOKEHHOM B
latruunckom  paidioHe  JleHuHrpajackoil  obmactu.  OUEHUBAIMCh  CPOKM  IPOXOXKACHUSA
¢deHonornueckux a3 pa3BUTUS PA3IUYHBIX COPTOB, MOOErOBOCCTAHOBUTENBHAS CIIOCOOHOCTb,
CTENIEHb PEMOHTAHTHOCTH, a TaKKe Ouosiornyeckass M QaxTudeckast ypoxaitHocTs. [lomyueHHbIe
JaHHble W JajbHeHIlee M3y4eHUE COPTOB B YCJIOBUAX JIeHMHrpajackoid o0JacTé MO3BOJAT
pa3paboTaTh arpOTEXHUYECKHE MEPONPUATHS 1S UX 3(P(HEKTUBHOTO BHEIPEHUS B POMBIIIEHHOE
BBIPAILIMBAaHUE HA JAaHHOW TEPPUTOPUHU.

Knroueswie cnosa: PEMOHMARMHAA MATIUHA, ﬂeHqupachaﬂ 06]ZCICH1b, nobee 3amMeu{eHusl, KOpHeesble
OMnpwvICKU, 1amepall
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SELECTION OF REMONTANT RASPBERRY VARIETIES
FOR THE LENINGRAD REGION
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Abstract. Today, an important task of the agricultural industry is to provide the population
with fresh and processed fruits. In the Leningrad region, one of the promising crops for cultivation is
remontant raspberry. Remontant varieties of raspberries have a property that significantly
distinguishes it from ordinary raspberries - the ability to bear fruit both on annual and biennial shoots.
The cultivation of remontant raspberries on an annual basis solves many problems that arise in the
cultivation of common raspberries. Despite the widespread culture of remontant raspberry in the
Russian Federation, its industrial cultivation in the conditions of the Leningrad region is not
developed. Agro-climatic conditions of the region significantly affect autumn fruiting. It is of interest
to study and select the most productive and adapted to the local conditions, as well as the development
of agro-technical methods of industrial planting of selected varieties. The aim of the research is to
study biological features of growth, developing and fruiting of remontant raspberry varieties in the
conditions of the Leningrad region. The objects of the research are three varieties of remontant
raspberry selection of private nursery of Nizhny Novgorod region "Shkolni sad": "Malinovaya
griada"”, "Caramelka", "Samohval". The research was conducted in 2020-2021 in the farming of
Gatchina region of Leningrad district. The timing of the phenological phases of development of
different varieties, their shoot-growing ability, remontaneity parameters, as well as their biological
and potential yields were evaluated. The obtained data and further research of the varieties in the
conditions of the Leningrad region will allow developing agronomic measures for their effective
implementation in industrial cultivation in this area.

Keywords: remontant raspberry, Leningrad region, replacement shoots, rootstocks, lateral
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Pedgepar. Ilenmpto  paboTel  sIBISIETCS ~ OIEHKA  BO3MOXHOCTH  WCIOJB30BaHUS
reonH()OpPMallMOHHONW CHCTEMBI MPH MPOBEICHUM IMOYBEHHOIO OO0CIEOBaHUS y4EOHO-OMBITHOTO
cana Cankr-IleTepOyprckoro rocyJapcTBEHHOIO arpapHoro yHHUBeEpcuTeTa. B pesynbrarte
MTOYBEHHO-arpOXMMHYECKOr0 O00CIeqoBaHMsl OBLJIO YCTAaHOBJIEHO, YTO UCCIEIyEeMbIE I1OYBbI
OTHOCATCSI K CpElIHEe- W BBICOKOTYMYCHBIM, COJEp>KaHHE€ TIyMyca B T'yMYCOBO-3JIFOBUAIBHBIX
ropu30HTax kojebanoch B mpeaenax ot 2,13 no 4,15%. [lo ypoBHIO KHCIOTHOCTH HCCIETyEeMbIe
IIOYBBI BapbUpPYyIOT OT CuiIbHOKMCHBIX (PHker 4,11) mo wHeitpansubix (PHkcl 6,49). Bennunna
THAPOTUTHYECCKON KUCIOTHOCTH M3MEHSIETCS B IIMPOKHMX Tpeaenax or 1,75 mo 5,77 mMmoib(9KB)
/100 r. Cymma mornomgéHnbix ocHoBanuii Ca?* u Mg 2* B mousax u3y4aeMoii TeppUTOPHH BAPHUPYET
ot 11,2 o 21,8 mmoinb(3kB) /100 . CymMa 0OMEHHBIX OCHOBAHHH CHIILHO KOPPEIUPYET C EMKOCTHIO
katuoHHoOro oomena (r = 0,94), kotopas uamensiercsi B npenenax 14,37-25,72 mmoinb(3kB)/100 T.
Copep:xaHue MOABIKHBIX coeMHeHul Gocdopa B mouBax 3HAYUTENILHO BapbUPYET MO TEPPUTOPUU
y4e0HO-OIBITHOTO CaJia — OT MOBBIIIEHHOTO JI0 OY€Hb BBICOKOTO 1 cocTamisieT oT 112,5 no 1008,95
Mmr/kr. CopeprkaHue MOJBMKHBIX COCTMHCHHUH Kalus Kosebercs B npenenax 74,6—558,5 mr/kr (ot
HU3KOTO J0 O4eHb Bbicokoro). C momomipto mporpammbel QGIS Obuta co3mana 06aza JaHHBIX
OTJENbHBIX MOJeH (KBapTanoB) caga. ATpuOyTtuBHas uHbopMalus 0a3bl MO MO0 BKIIOYAET TUI
MOYBBI, TYMYCHPOBaHHOCTb, pHkcl, THIPOIUTHYECKYIO KHCIOTHOCTh, COJCpXKaHHUE OOMEHHBIX
katnonos Ca®*, Mg?*, obecrieueHHOCTh MOBIKHBIMU COSAMHEHMsIMH (ocdopa n kamus. Jan
CPaBHUTEIBHBIN aHAIN3 CO3JaHMUS KapThl penbeda nByms crocobamu: depe3 omudpoBky SRTM-
CHUMKOB, TIONyYEHHBIX C caiita reorpaduueckoir ciayxObl CIIIA, 1 ¢ moMoupl0 BU3yalH3alun
penbeda, moayuenHoro ¢ cepsuca Google Earth Pro. [ToctpoeHb! arpoxuMudecKue KapTorpaMMBI 110
KKJOMY U3y4YE€HHOMY TOKa3aTelo.

Knrwouesvie cnosa: ceounghopmayuonnvie cucmemst, yugposuzayus, QGIS, @usuxo-xumuueckas
Xapakmepucmuka nous, Kapmozpammbl

HutupoBanue. Knareimesa A.U.. Jlapumies A.B. Hcnonb3oBanue reonH(QOPMAIMOHHBIX CUCTEM
IPU H3Yy4EHUM ITOYBEHHOI'O NOKpoBa yueOHo-omblTHOro cana CIIBI'AY // Ussectuss CaHkr-
[TeTepOyprckoro rocyaapcTBEHHOTO arpapHoro yHuBepcutera. — 2022. — Ne 4(69). — C. 101-113.
doi: 10.24412/2078-1318-2022-4-101-113

THE USE OF GEOINFORMATION SYSTEMS IN THE STUDY OF THE SOIL COVER
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Abstract. The purpose of the work was to assess the possibility of using a geoinformation
system during a soil survey of the educational and experimental garden of St. Petersburg State
Agrarian University. According to the results of the soil-agrochemical survey, it was found that the
humus content of the studied soils is medium- and high-humus, the humus content in the humus-
eluvial horizons ranged from 2.13 to 4.15%. The level of acidity of the studied soils varies from
strongly acidic (pHkci 4,11) to neutral (pHkci 6,49). The value of hydrolytic acidity varies widely
from 1.75 to 5.77 mmol (eq)/100 g. The sum of absorbed Ca?* and Mg?* bases in the soils of the
studied area varies from 11.2 to 21.8 mmol (eq)/100 g. The sum of the exchange bases strongly
correlates with the capacity of the cation exchange (r = 0.94), which varies in the range of 14.37 —


mailto:aklyatisheva@mail.ru
mailto:av.lavrishchev@yandex.ru

AI'POHOMUA
AGRONOMY

25.72 mmol (eq)/100 g. The content of mobile phosphorus compounds in soils varies greatly across
the territory of the training and experimental garden and ranges from 112.5 to 1008.95 mg /kg, i.e.
from elevated to very high. The content of mobile potassium compounds ranges from 74.6-558.5
mg/kg (from low to very high). With the help of the QGIS program, a database of individual fields
(quarters) of the garden was created. The attribute information of the database by field includes soil
type, humus content, pHKCI, hydrolytic acidity, content of exchange cations Ca?*, Mg?*, availability
of mobile compounds of phosphorus and potassium. A comparative analysis of the creation of a relief
map is given in two ways: through the digitization of SRTM satellite images obtained from the US
Geographic Survey website and using the visualization of the relief obtained from the Google Earth
Pro service. Agrochemical cartograms were constructed for each studied indicator.

Keywords: geographical information systems, digitalization, QGIS, physical and chemical
characteristics of soils, cartograms
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BJIUSTHUE OCAJIKA CTOYHbIX BO/J1 HA HAKOIIJIEHHUE Pb, Cd
B CUCTEME IIOYBA-PACTEHHUE
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Pedepar. Bo3MOXXHOCTH HCIOJIB30BAaHUS OCAJKOB CTOYHBIX BOJl B KauecTBE YAOOpeHUi
OIPENIENIAIOTCA UX XUMHUYECKUM COCTaBOM, CAHUTAapPHO-TOKCHUKOJIOTHYECKUM U (U3NYECKUM
COCTOSIHMEM. B KaXIoM ciy4yae HCHOJB30BAaHUIO 3THUX OTXOJOB JIOJDKHBI TPEIIECTBOBAThH
HCCIIEIOBaHMs, JIOKAa3bIBAIOLIME HE TOJBKO MX NHIIEBYIO IIEHHOCTh, HO M 0€30IacHOCTb, U
pa3paboTKa SKOJIOTMYECKM YHMCTOM TEXHONOrMM uX yruiuzauuu. llenpio paloTsl sBisercs
TOKCHUKOJIOTMYECKasl OLIEHKA TEXHOT€HHOT0 I'PYHTAa HAa OCHOBE OCAJKOB CTOYHBIX BOX M 30J1b1 TOLI,
MCIIOJIb3YEMOTO /111 BOCCTAHOBJIEHUS HAPYIIEHHBIX aHTPOIIOI€HHOM AESITEIbHOCThIO 3eMeb. 3aaun
UCCIIEIOBAHMS 3aKJIIOYAIOTCA B CIIEAYIOIIEM: OIPEAEICHUE KOHLEHTPALMU TSKENBIX METaIoB
MepBOro Kjiacca OMacHOCTU (KaJMHUs U CBHHIA) B TEXHOTPYHTE MPU BHECEHUH PA3IMUHBIX 103
KOMMYHQJIBHBIX OTXO/I0B; aHAJIN3 MOCTYIIJIEHUS JaHHBIX TSDKEJIBIX METAIOB B PACTEHUSI B YCIOBUX
BEreTAllMOHHOTO ONBITA; HMCCIIEJOBAHUE BIUSHUS arpoXMMHYECKHX YCIOBMM Ha HaKOIUIEHUE
TOKCHKAHTOB 3JIaKOBBIMU TpaBaMu. D()(HEeKTUBHOCTD AEHCTBHS IPYHTA Ha OCHOBE OCA/IKOB CTOYHBIX
BOJ OIIpEJIeNsIach B CPABHEHUH C U3BECTKOBAHHBIM TOP(OTPYHTOM (KOHTPOIb-POH), TPAAUIIMOHHO
MCIOJIb3YEMBIM JJIs1 BIpAlIBaHUs ra30HHBIX TpaB. B paboTe oTMeueHa yeTkas B3aMMOCBSA3b MEXKIY
yBenuueHueMm 11036l OCB U copepkaHueM TsDKeNbIX MeTauioB B TopdorpyHre. IIpoBeneno
CpaBHEHHUE MOCTYIJICHUS CBUHIIA M KaIMUS B pacTeHUsI U3 TOp(GOTrpyHTa 3a 2 roJia ONbITa, pacCUUTaH
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KOA((UIIMEHT HAKOTUICHUS TSKEIbIX METAUIOB pPACTEHUSMHU. YCTAHOBJICHO, YTO HAKOIUICHUE
UCCIIEYEMbIX TSDKEJIBIX METAJUIOB B PACTCHUSAX B OOJBIICH CTENCHH 3aBUCHT OT KHCIOTHOCTH U
conepkanust pocdopa, 4eM OT 1036l OTXOA0B B rpyHTE. KoappuiimeHTs KOppesiuu moKka3spBakoT,
YTO CBS3b MEXY IBYMs arpOXUMUYECKUMH TToKazaressimu cuibHee (R=0,84, R=0,83) B mepBbIii ro
ombITa, 4eM Bo Bropoit (R=0,56, R=0,57). [1o pe3ynbraTam MOJTy4CHHBIX UCCIICOBAHHM OTpeIelieHa
npeJenbHas 1032 BHECEHHS OTXO/IOB.

Knroueevte cnoea: ocaoku cmounwvix 60(), maoicesible Mmemailibl, mpasocmecu, 60CCnmaHoslenHue
HAPYUIEHHbIX 3€MEJIb
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Abstract. The possibilities of using sewage sludge as fertilizers are determined by their
chemical composition, sanitary-toxicological and physical condition. In each case, the use of these
wastes must be preceded by research that proves not only their nutritional value, but also safety, and
the development of an environmentally friendly technology for their disposal. The aim of the work is
the toxicological assessment of technogenic soil based on sewage sludge and ash from a thermal
power plant used to restore lands disturbed by anthropogenic activity. The objectives of the study are
as follows: determination of the concentration of heavy metals of the first hazard class (cadmium and
lead) in the techno-soil when various doses of municipal waste are introduced; analysis of the input
of these heavy metals into plants under the conditions of a vegetation experiment; study of the effect
of agrochemical conditions on the accumulation of toxicants by cereal grasses. The effectiveness of
the action of the soil based on sewage sludge was determined in comparison with the limed peat soil
(background control), traditionally used for growing lawn grasses. The work noted a clear relationship
between an increase in the dose of SS and the content of heavy metals in the peat soil. A comparison
was made of the intake of lead and cadmium in plants from peat soil over 2 years of experience, and
the coefficient of accumulation of heavy metals by plants was calculated. It has been established that
the accumulation of the studied heavy metals in plants depends largely on acidity and phosphorus
content than on the dose of waste in the soil. The correlation coefficients show that the relationship
between the two agrochemical parameters is stronger (R=0.84, R=0.83) in the first year of the
experiment than in the second (R=0.56, R=0.57). Based on the results of the studies obtained, the
maximum dose of waste was determined.

Keywords: sewage sludge, heavy metals, leguminous-cereal mixed grass crops, restoration of
disturbed lands
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Pegepar. Ha Ttepputopun CeBepo-3anagnoro peruona Poccum wumeercs Oosblioe
KOJIMYECTBO €CTECTBEHHBIX KOPMOBBIX yroauii. Hanbomnee s ekrrBHOE NCTI0Ip30BaHNE KOPMOBBIX
IJIOIIAAeH  CEIbCKOXO3AWCTBEHHbIE  OpraHU3allud  MOTYT  OCYLIECTBUTb B CHUCTEME
pecypcocOeperaroiero CblpbeBOro Konpeiiepa. llenmplo  uccienoBaHUN — SBISUIOCH  HAyYHOE
000CHOBaHHE HEOOXOJUMON CTPYKTYPhlI IOCEBHBIX ILIOMIAZCH IMOJ KOPMOBBIMU KYJIbTYpamMH B
CHUCTEME pecypcocOeperarolero cblpbeBOro KOHBelepa /uisi yCOBEPILIEHCTBOBAHUSI KOPMOBOM 0a3bl
XKUBOTHOBOJIcTBa HoBropoackoii o6mactu Ceepo-3amannoro peruoHa Poccun. Ha ocHoBe
IIPOBEJICHHOW Hay4HO-HMCCIEA0BAaTENbCKOM paboThl MO OOOCHOBAHMIO YCOBEPLICHCTBOBAHUS
KOpMOBOH 0a3bl KHBOTHOBOJCTBa HOBropozckoit obiactu paccuutaHa HeoOXoauMas IUIOIAAb B
CHUCTEME pecypcocOeperarolero ChIpbeBOro KOHBeWepa Uil BO3ZENbIBAaHUS KOPMOBBIX KYJBTYP,
KOTOpass 00eCHneunuT MaKCHUMAaJbHBIH BBIXOJ| MHUTATENbHBIX BEIIECTB C €IUHHIBI IUIOMAANd MpU
MUHUMAaJbHBIX 3aTpaTax TPy/a, I€HEKHO-MaTEepPHATbHBIX CPEJICTB U HaUMEHbIIEH MOTPeOHOCTH B
KOpMOYOOpOo4HOI TexHuke. OCHOBOH Ul NMPOEKTHPOBAaHUS CBHIPHEBOIO KOHBeWepa M pacuera
CTPYKTYphl TOCEBHBIX IUIOLIa/IeN SIBISETCS ONpeiesieHue NOTPEOHOCTH B KOpPMax BCEro cTajaa
CeNIbCKOX 035 ICTBEHHBIX KMBOTHBIX C YUYETOM UX MPOAYKTUBHOCTH U (PU3HOIOTHYECKOTO COCTOSHUS.
[IpoBeneHHBI aHANU3 pallMOHa KOPMJIEHUS! KPYITHOI'O POraTroro CKOTa B OOJBIIMHCTBE XO3SHCTB
Hosropojckoii 00:1acT moka3ai CyIecTBEHHOE 3aBBIIIEHUE 10U KOHIEHTPUPOBAHHBIX KOPMOB IO
CPaBHEHHIO C HOPMAaTUBHBIMH JaHHBIMU. [103TOMY 117151 COBEpIIEHCTBOBAHHUS palliOHa KOPMIICHUS
CEeNIbCKOXO35MICTBEHHBIX KMBOTHBIX U TOBBIIIEHUS 3()(PEKTUBHOCTH HCIOIB30BaHUS KOPMOB
PEKOMEHIYeTCsI CHU3UTh JOJII0 KOHLIEHTPATOB /10 30% Npu KOPMIIEHUH MOJIOYHBIX KOPOB, HETEJEH
u MoslofHska crapme 1 roma. B panuoHe KopmileHHMs MOJNOAHSKa 1O 1 roga Ha JA0MdIO
KOHILEHTPHUPOBAHHBIX KOPMOB JOJDKHO NPUXOAUThCs He Oonee 20% mno mnuratenbHOCTH. s
o0ecrieyeHrs: HeTIPEephIBHOCTH 3arOTOBKM KOPMOB B CHIPhEBOW KOHBEWEp HEOOXOIMMO BKJIIOYUTH
pa3IMyYHbIE IO CKOPOCIIEIOCTH U TEMIIaM POCTa KOPMOBBIE KyJIbTypbl. OCHOBY CHIpHEBOTO KOHBEHEpa
JIOJDKHBI COCTaBJISITh 000OBO-311aKOBbIE JIYTOBBIE TPABOCTOU, PA3IUYAOLINECS 110 CKOPOCHENIOCTH:
paHHECIIENbIe, CPEAHECTIENBIE U TTO3HECTIENBIE.

Knrouesvie cnoea. xopmosas 6aza, nocesHas niowadb, RUMAMENbHOCMb KOPMOS, Cblpbegoll
KOH8eliep, pecypcocbepediceHue
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STRUCTURE OF SOWING AREA IN THE SYSTEM OF RESOURCE-SAVING RAW
MATERIAL CONVEYOR
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Abstract. On the territory of the North-West region of Russia, there is a large number of
natural fodder lands. Agricultural organizations can make the most effective use of fodder areas in
the system of a resource-saving raw material conveyor. The purpose of the research was the scientific
substantiation of the necessary structure of acreage under forage crops in the system of resource-
saving raw material conveyor to improve the feed base of livestock breeding in the Novgorod region
of the North-West region of Russia. Based on the research work carried out to substantiate the
improvement of the livestock feed base of the Novgorod region, the necessary area in the system of
a resource-saving raw material conveyor for the cultivation of forage crops has been calculated, which
will ensure the maximum vyield of nutrients per unit area with minimal labor, monetary and material
resources and the least need for forage harvesting equipment. The basis for the design of the raw
material conveyor and the calculation of the structure of the acreage is the calculation of the feed
needs of the entire herd of farm animals, taking into account their productivity and physiological
state. The analysis of the feeding ration of cattle in most farms of the Novgorod region showed a
significant overestimation of the proportion of concentrated feed compared with the normative data.
Therefore, in order to improve the diet of feeding farm animals and increase the efficiency of feed
use, it is recommended to reduce the proportion of concentrates to 30% when feeding dairy cows,
heifers and young animals older than 1 year. In the diet of feeding young animals up to 1 year, the
share of concentrated feed should account for no more than 20% in nutritional value. To ensure the
continuity of forage harvesting, feed crops of different maturity and growth rates must be included in
the raw material conveyor. The basis of the raw material conveyor should be legume-cereal meadow
grass stands, differing in maturity: early ripening, mid-ripening and late ripening.

Keywords: feed base, acreage, feed nutrition, raw material conveyor, resource conservation
Citation. Bevz, S.Y., Toshkina, E.A., (2022), "Structure of sowing area in the system of resource-

saving raw material conveyor”, lzvestiya of Saint-Petersburg State Agrarian University, vol. 69, no.
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Pedepar. MuxpoOnom KBayHBIX >KUBOTHBIX JaBHO pPACCMATPUBACTCS KaK OTACIbHBIN
«Opran», KOTOPHIN BBIMOIHSAET MHOXKECTBO BKHBIX (QyHKIM. Ha cocTaB MUKpOOMOMa MO3UTUBHO
BJIUSIET BBE/ICHUE B PAaLlMOH NMPOOMOTHUYECKUX 100aBOK. AKTyallbHO M3yYEHHE COCTaBa MOMYJISLUN
MUKpPOOPTaHW3MOB Ha OCHOBe cekBeHupoBaHusa reHoB 16S pPHK. Ilensio uccrnegoBanus ObLIO
nzyuenue ¢ npumeHearneM NGS-cekBeHHpOBaHMsI COCTaBa MUKPOOHOIICHO3a PyOIla JTAKTHPYIOIIHX
KOpPOB Ha (pOoHE HCIOoNIb30BaHUA mpobuoTrka Llennobakrepun+. 3amaun Mccaea0BaHUs BKIIOYAIN
Beienienne JIHK u3 tectupyembix 00pas3ioB ¢ MCIOIB30BAaHHEM HAa0Opa JUIsi OYMCTKH T€HOMHOU
JIHK ("Fermentas, Inc.", JluTBa) B COOTBETCTBUM C MpUTaraéMbIMH HHCTPYKIUSIMHU, a TaKKe
IIPOBEJICHUE CPaBHUTEJILHOTO aHaJIN3a MHUKPO(MIOpPHl y KOPOB ONBITHOW M KOHTPOJBHOW TpYIIl C
npumenenneM NGS-cekBenupoBanus u npubdopa MiSeq («llliumina, Inc.», CIIIA). B pe3synbrare
IIPOBEJICHUS aHaiIM3a B oOpa3uax Obulo BbIsABIEHO A0 530 BUIOB MuKpoopranusmos. Hanbonbiee
CYMMapHO€ KOJIMYECTBO IIOJIE3HBIX BEWUJIMOHEIUI, CUHTE3UPYIOIIUX JIETY4YHE JKUPHBIE KHCIIOTBHI,
JNETEeKTUPOBAIOCH B pyOlle KOPOB OIBITHOM TpyNnbl TOCiA€ MPUMEHEHHUS MpoOMOTHKA
Hennobakrepun+ (21,1%). Y KOpoB ONBITHOM TIpynmbl HAOMIOJAIOCh TaKXe HauMEHbIlee
cojepkaHue akTtuHomuieToB (He Oonee 0,04%), KoTOopble SBISIOTCA HEXEIATEIbHBIMU
MHUKpOOpranuzMamu. Takum o6pa3om, B TpyIIe KOpoB, MOJIy4aBIIUX NpooroTuk Llemnobakrepunt,
[0 CPAaBHEHHUIO C KOHTPOJIbHOM TpYyNIod A0 MpoOHOTHKA OBLIO BBISIBIEHO BBICOKOE KOJUYECTBO
«TOJIE3HBIX» MUKPOOPTaHU3MOB U HU3KOE COJIep’KaHHE HEXKEeNaTeIbHbIX OaKTepUi.

Knroueswie cnoea: llennobaxtepun+, NGS-cekBeHHpoBaHNE, MOJIEKYJIIpHasl FeHETUKa, pyOILlOBbIE
OaxkTepuu U MUKpOdIIopa, )KUPHBIE KUCIOThI, MUKPOOPTaHU3MBbI, TIPOOUOTHK
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Abstract. The ruminant microbiome has long been regarded as a separate "organ™ that
performs many important functions. The microbiome composition is positively influenced by the
introduction of probiotic supplements into the diet. It is relevant to study the composition of microbial
populations based on 16S rRNA gene sequencing. The aim of the research was to study the
composition of the rumen microbiocenosis of lactating cows against the background of Celobacterin+
probiotic using NGS sequencing. The objectives of the study included DNA extraction from test
samples using a genomic DNA purification kit (Fermentas, Inc., Lithuania) in accordance with the
attached instructions, as well as a comparative analysis of the microflora in cows of the experimental
and control groups using NGS sequencing and the device MiSeq (llliumina, Inc., USA). As a result
of the analysis, up to 530 types of microorganisms were identified in the samples. The largest total
amount of useful veillionella synthesizing volatile fatty acids was detected in the rumen of cows of
the experimental group after the application of the probiotic Cellobacterin+ (21.1%). The cows of the
experimental group also had the lowest content of actinomycetes (not more than 0.04%), which are
undesirable microorganisms. Thus, in the group of cows treated with the Cellobacterin+ probiotic,
compared with the control group before the probiotic, a high number of “beneficial” microorganisms
and a low content of undesirable bacteria were revealed.

Keywords: Cellobacterin+, NGS sequencing, molecular genetics, rumen bacteria and microflora,
fatty acids, microorganisms, probiotic
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Pegepar. Cpenu BepXoBBIX TMOpPOA CHOPTCMEHAMU-KOHHHUKAMHU Hauboyee IMIHUPOKO
WCIIONB3YIOTCS TAHHOBEPCKUE, TPAKCHEHCKHME H TOJNINTHHCKHE Jomaan. KOHHBIN 3aBOA
«"eoprenOypr» Kanununrpanackoit o01acTu MpoOU3BOAUT BBICOKOKJIACCHBIX BEPXOBBIX JIOLIAJIEH,
OTBEUAIONINX BCEM TPEOOBAHMSAM OJMMIIMMCKMX BHJOB KOHHOTO CIIOPTa, HCIOIB3YS B
BOCIPOU3BOICTBE Harboliee EHHBIX xKepeO1oB 1 KoObuL. [ly1g oTOOpa Nommajeii B mieMeHHoe apo
HEO0OXOIMMO €KET0THO TIPOBOJIUTH UX OIICHKY IT0 OCHOBHBIM XO3SHCTBEHHO-ITOJIC3HBIM MTPU3HAKAM
myTeM OOHUTHPOBKHU U MCIIBITAHUM pabOTOCIIOCOOHOCTH, C JANbHEHUIIIUM aHAJIU30M PEe3yNbTaToB. B
CBSI3M C 9TUM I[eJIb HAIIIUX MCCIIEI0BAaHUI — MIPOaHATM3UPOBATh X039 CTBEHHO-TIONE3HbIC TPU3HAKU
Jolae BEPXOBBIX IOPOJ, Pa3BOJMMBIX B KOHHOM 3aBoje «l'eopreHOypr». Matepuanom ais
UCCJIEIOBAHUM MOCTYXWINA JTaHHble OOHUTHPOBOK, IJIEMEHHBIX KapTOUYEK, IIEMEHHBIX MMacloOpTOB
JIOTIaIel BEPXOBBIX MOPO/I, JIMIIEH3UH Ha MJIEMEHHOE MCIOJIb30BaHKE KEPEOIOB-TIPOU3BOAUTENEH,
UCIONIb3YEMBIX B KOHHOM 3aBojie «['eopreHOypr». OO01miee KOITUYECTBO JIOIaiel B UCCIEI0BAaHUU
coctaBmwio 89 royos. B pe3ynbrare uccineqoBaHuil yCTAaHOBIICHO, YTO B KOHHOM 3aBojie U3 89 royios
nomanen 68,5% ranHoBepckoi nopoasl, 16,9% — tpakenenckoi, 12% — rommTuHckor u no 1% —
BecTQasibckOil U onbeHOyprckoi. [lneMeHHble JIomaa TaHHOBEPCKOW W TPaKEHEHCKOW MOpOJ
npogomxaroT muHuu Goldammer, Cor de la Bryere, Alme Z, Ladykiller, ®nunra, [lapk Ponanbna u
[Tunerepa, 4To TOBOPUT 00 WX BBICOKOM T€HETHUECKOM ToTeHIuane. [lo mpomepam m mHAEKCaM
TEJIOCIO0XKEHUS JIOMAAN ATUX MMOPO]] UMEIOT BRIPAXKEHHBIN BepXOBbIi TUI. ['aHHOBEpHI OoJiee pocibie
Y IIHUPOKOTENBIE IO CPaBHEHUIO ¢ TpakeHamu. VIMeromuecs: HeTOCTaTKU dKCTEphepa HE BIMSIOT Ha
paboToCOCOOHOCTh U TUIEMEHHBIE KauecTBa Jomaael. XKepeOubI-mpon3BoAUTENN KOHHOTO 3aBOJa
BBICOKO OIIEHEHBI TT0 PabOTOCTIOCOOHOCTH, UTO TTO3BOJISIET UM TOKA3bIBATh BHICOKHE PE3YJIHTATHl HA
COPEBHOBAHMIX U CTOMKO MepeaaBaTh OTINYHBIC IBUTATEIbHBIE U MTPHIKKOBBIC KAYeCTBa OyIyIIeMy
MOTOMCTBY. BC€ mieMeHHoe moroyioBbe KOHHOTO 3aBona «leopreHOypr» — anmutHOe. B cimyuHoit
kamnanuu 2020 r. ydacTBoBanmM 7 kepebuoB-mpousBoauTeneit u 33 koHemarku. IIporeHt
3axkepedsiemoct coctaBui 81,82 %, Omaromony4aHoi Benkepedku — 74,10 %.

Kniouesvie cnosa: cannosepckas nopooa, MmMpaxKewencKkas nopood, 2OMUMUHCKAS Nopood,
gecmeanvckas nopood, 01bOeHOYpecKas nopood, HPOUCXOdHCOeHUe, IKCmepvbep, KIACCHOCb,
pabomocnoco6HOCmb, 80CHPOU3B00UMENbHBIE KAYECMBA

HurupoBanue. Canranaesa A.B., TalirynoB M.E. AHanu3 X034iCTBEHHO-TIOJIE€3HBIX IPU3HAKOB
Jomraeil BepXoBbIX Mopoja koHHoro 3aBoja «I'eoprenOypr» // U3sectus Cankr-IleTrepOypreckoro
rOCy/IapCTBEHHOTO arpapHoro yuusepcutera. — 2022. — Ne 4(69). — C. 139-148. doi: 10.24412/2078-
1318-2022-4-139-148


http://orcid.org/0000-0002-5529-9949
mailto:m.taigunov@yandex.ru
https://orcid.org/

BETEPHUHAPHUA U 300TEXHUA
VETERINARY MEDICINE AND ANIMAL SCIENCE

ANALYSIS OF ECONOMICALLY USEFUL FEATURES OF RIDING HORSES BREEDS
OF THE STUD FARM "GEORGENBURG"

Anastasia V. Sanganaeva!, Mihail E.Taigunov?

1Saint-Petersburg State Agrarian University, Peterburgskoye shosse, 2, Pushkin, Saint-Petersburg,
196601, Russia; asyvs@mail.ru, http://orcid.org/0000-0002-5529-9949
2Nizhny Novgorod State Agricultural Academy, Gagarin Avenue, 97, Nizhny Novgorod,
603107, Russia; m.taigunov@yandex.ru, https://orcid.org/ 0000-0003-4369-7066

Abstract. Among the riding breeds, Hanoverian, Trakenen and Holstein horses are most
widely used by equestrian athletes. The Georgenburg Stud Farm of the Kaliningrad region produces
high-class horses of riding breeds capable of fulfilling all the requirements of Olympic equestrian
sports, using the most valuable stallions and mares in reproduction. To identify and select horses in
the breeding core, it is necessary to evaluate them annually according to the main economically useful
characteristics by means of body conformation and performance tests, with further analysis of the
results. In this regard, the purpose of our research is to analyze the economically useful characteristics
of horses of riding breeds bred in the Georgenburg stud farm of the Kaliningrad region. The material
for the research was the data of bonitations, breeding cards, breeding passports of horses of
Hanoverian, Trakenen, Holstein, Westphalian and Oldenburg breeds, licenses for the breeding use of
breeding stallions bred in the stud farm "Georgenburg"”. The total number of horses in the study was
89 heads. As a result of the research, it was found that 68.5% of the 89 heads of horses in the stud
farm are Hanoverian, 16.9% are Trakenen, 12% are Holstein, and 1% each are Westphalian and
Oldenburg. The breeding horses of the Hanover and Traken breeds used at the Georgenburg stud farm
have excellent origins and belong to the lines: Goldammer, Cor de la Bryere, Alme Z, Ladykiller,
Fling, Dark Ronald and Pilger, which indicates their high genetic potential. According to
measurements and body indices, horses of these breeds have a pronounced riding type. Hanoverians
are taller and more broad-bodied compared to Traken. The existing shortcomings of the exterior do
not affect the performance of horses and their breeding qualities. Stud breeders of the stud farm are
highly appreciated for their performance. They have excellent motor and jumping qualities, which
allows them to show high results in competitions and steadfastly transmit working qualities to future
offspring. All breeding stock of the Georgenburg stud farm is elite. 7 breeding stallions and 33
stallions participated in the 2020 breeding campaign. The percentage of foalability was 81.82%,
successful foaling was 74.10%.

Keywords: hanoverian breed, trakener breed, holstein breed, origin, exterior, classiness, working
capacity, reproductive qualities
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Pedepar. Ha teppuropun P® u3 ny0sHBIX KylbTYp paclpOCTpaHEHbI JIEH-OJTYHEL, JIEH
MacCJIMYHBI U TeXHH4YeCKas KOHOIUIA. COBpEMEHHBbIE MHHOBALIMOHHBIE TEXHOJIOTHMH IO3BOJISAIOT
BBIIYCKATh U3 ATHX KyJbTyp Oosiee 25 ThICSY BHUJIOB NMPOAYKLIUU B XUMHUYECKOW, CTPOUTEIHHOM,
00OpPOHHOW, aBTOMOOMJIBHOM, TEKCTHJIBHOM M JAPYIMX OTpacisX MPOMBIIUICHHOCTH. Bee uarne
CEJIbXO3MPOU3BOJUTENN CTaJId CeATh HE OJHY, a JIB€ U JaKe TPH JIyOsIHbIE KYJIbTYpbl. DTHUM
NpeanpusATHsIM HeoOXOoauMa OJlHa YHUBEpcCallbHas JIMHUS MEepBUYHON mepepaboTku. B Hactosiee
Bpems B PD orcyrcTByeT addexkTuBHas IMHUSA, KOTOpas cMorjia Obl rmepepadaThiBaTh yKa3aHHbIE
TyOstHBIE KYJIbTYpPbI B OJIHOTUITHOE HEOPUEHTHUPOBAHHOE WM KOPOTKOE BOJIOKHO.

[IpencraBieHHblE B HACTOSILENH CTAaTh€ MCCIEIOBAaHMUS HANpaBiE€Hbl HA CO3JaHUE HAYYHO
O0OCHOBAHHBIX MAIIMHHBIX TEXHOJOIMH TEpBUYHOW mepepaboTKH JIbHA-JONTYHIA, JIbHA
MacCJIMYHOTO U TEXHUYECKOW KOHOIIJIM B BOJIOKHO ISl TEKCTUJILHOW M JIETKOW MPOMBILIUIEHHOCTH JJIs1
MIPOM3BOJICTBA U3 HETO HATYpaJIbHOM, SKOJIOTMUECKH YUCTON MPOTYyKIIMKA HAPOTHOTO MOTPEOIeHus.

[lenb uccnenoBaHuil — U3ydyeHHE MOKa3aTeled KayecTBa KOHOIUIECHIPhS B BUJE CIyTaHHBIX
JIOMaHbIX CTeOJe TEXHUUECKOW KOHOIUIM MOBBIIIEHHON BJIQXKHOCTU M MEHBKU OJAHOTHUITHOW MOCIe
MEepPBUYHON nepepabOTKU Ha JUHUM C UCIOJIb30BaHUEM JIE3UHTErpaTopa.

[TpenyioskeHO KaXIblii THI KOHOIUIECHIPhSl IepepabaThiBaTh MO TpPeM BapHaHTam: 1 —
OJIHOKPATHBII MPOIYCK Yepe3 JIMHUIO NEPBUYHOMN MepepadoTKH; 2 — IBYXKPATHBIM MPOIYCK uepe3
JMHUIO, 0€3 M3MEHEHHs] HACTPOEK TEXHOJIOTMYECKOro o0opyaoBaHusi; 3 — A00aBleHHE B JMHHUIO
MsUTbHOM MaluHbl Jy1s ibHa M-110J12.

ITo pe3ynpraTaM MNpPOBEAECHHBIX OKCIEPUMEHTOB MOXHO OTMETUThH CIEAYOIee: s
MEePBUYHON TepepaboTKU KOHOIIECHIPhSI MOBBIIIEHHONW BIQKHOCTH HYXEH MPOIECC CYIIKH, IS
CHIDKEHHSI MacCCOBOM JIOJIM KOCTPBI BOJOKHA HEOOXOAMMO YBEIHMUUTh YHCIIO TPENaJbHBIX MAIllUH B
JIUHWH, TOTJ]a BO3MOXHO MepepadaThiBaTh JIYOsTHOE CHIPhE C BIAKHOCTHIO 10 30%, CyIeCTBEHHO HE
CHMKasi POU3BOAUTEIBHOCTD, M 00E€CTIEUUTh IOCTATOYHOE KaueCTBO BOJIOKHA.
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INVESTIGATION OF PRIMARY PROCESSING OF BAST CROPS
WITH INCREASED HUMIDITY
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Abstract. On the territory of the Russian Federation, flax, oilseed flax and technical hemp are
common from bast crops. Modern innovative technologies make it possible to produce more than 25
thousand types of products from these crops in chemical, construction, defense, automotive, textile
and other industries. Increasingly, agricultural producers began to sow not one bast crop, but two or
even three named crops. These enterprises need one universal primary processing line. Currently,
there is no effective line in the Russian Federation that could process these bast crops into the same
type of undirected or short fiber. The research presented below is aimed at creating scientifically-
based machine technologies for the primary processing of flax, oilseed flax and technical hemp into
fiber for the textile and light industry in order to produce natural, environmentally friendly consumer
products from it. The purpose of the research is to study the quality indicators of hemp raw materials
in the form of tangled broken stems of technical hemp of high humidity and hemp of the same type
after primary processing on the line using a disintegrator. It is proposed to process each type of hemp
raw materials in three ways: 1 - a one-time pass through the primary processing line; 2 - a two-time
pass through the line without changing the settings of the technological equipment; 3 - a flax milling
machine M-110L2 was added to the line. According to the results of the experiments, the following
can be noted: for the primary processing of hemp raw materials with high humidity, a drying process
is needed, in order to reduce the mass fraction of fiber fires, it is necessary to increase the number of
threading machines in the line, then it is possible to process bast raw materials with a humidity of up
to 30% without significantly reducing productivity and to ensure sufficient fiber quality.

Keywords: bast crops, primary processing, scutching machine, single-type flax fiber

Citation. Shushkov, R.A., Smelik, V.A., Perekopsky, A.N. (2022), "Investigation of primary
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Pedepar. IlepcriekTUBHONM TEXHOJOTHMEH YTUIM3ALMU HPOAYKTOB IKHU3HEAEATEIbHOCTH
CEJIbCKOXO3SMICTBEHHBIX JKMBOTHBIX Ha KPYIHBIX JXMBOTHOBOJYECKUX KOMIUIEKCAX SIBIISETCS
BHYTPUIIOYBEHHOE BHECEHNUE KUIKOTI'0 HaB03a Ha Oiu3nexarue nois B go3zax 100 1/ra u 6onee. s
3TOr'0 UCHOJIB3YIOTCS LIIIAHTOBBIE CUCTEMBI, [IEpEKAUNBAIOIINE KUJIKUIM HAaBO3 HA PACCTOSIHUS S5 KM U
Oosiee, U MHXKEKIMs €ro B MOYBY Ha Oonblyto r1yOuHy. OOBEKTOM HCCIIEAOBAaHMS SIBIISETCS
pa3pabOTaHHBIN OMBITHRIA O0pa3er] KOMOWHMPOBAHHOW MAIIMHBI JUIi BHECCHHS  KUIKUX
OpraHUYecKuX ynoOpeHui ¢ pabouyuMH OpraHaMu B BHJIE YM3ENbHBIX JIall ¢ OTKpbUIKamu. Llenb
UCCIIEIOBaHUsI — OOOCHOBaHME METOAMKM pacyueTa CWJI, JAEMCTBYIOUIMX Ha YU3EIbHBIN
IITyOOKOPBIXJIUTENb [l BHYTPUIIOYBEHHOTO BHECEHUS JKUKOTO HAaBO3a, U OLIEHKA 3aTpaT SHEPIUu
npu paboTe MaIIMHHO-TPAKTOPHOIO arperata s TIJIyOOKOro BHYTPUIIOYBEHHOI'O BHECEHUS
KMJIKOTO HaBO3a C MCIIOJb30BaHMEM IIUIAHTOBBIX cucTeM. Pa3zpaboraHa MaTeMaTHyeckas MOJAETb
pacuera cuJl, IeHCTBYIOIIMX Ha NIyOOKOPBIXJIUTENb B 3aBUCUMOCTH OT YCJIOBUN pabOTHI (yI€IbHOTO
COIIPOTHBIICHUS TIOYBBI, TTIYyOMHBI 00OpPaOOTKU U CKOPOCTH) U MapaMeTPOB KOHCTPYKIIMH YU3EIbHBIX
nan (MX KoJIM4YecTBa U reoMeTpun). IlomyyeHsl 3aBUCHMOCTH TEXHOJIOTMUYECKUX U SHEPTeTUYECKUX
apaMeTpoB MPH PA3INYHBIX MOYBEHHBIX YCIOBHUAX: PEKOMEHAyeMas ITyOuHa BHECEHHS KHUJIKOTO
HaBO3a JJIS YM3EIbHBIX JIall C OTKPBUIKAMM JOXOJUT 10 36 cM; Ha MOYBaxX C YAEIbHBIM
conpotuBienueMm 35 klla mpu ckopoctu 0,6...0,8 mM/c moTpeOHOE TAroBoe ycwiMe TpakTopa
cocraBisier 70...72 kH. Jna arperara Ha Oa3ze Tpakropa K-744 ynenbHas sHEproeMKoCTb
TEXHOJIOTHYECKOTO Tporiecca paBusercs 46...47 kBt-u/ra 6e3 yuera MOITHOCTH HACOCHOM CTaHIIUU
JUIs IPOKAYKH KHUJIKUX OpPraHUYEeCKUX YA0OpEeHHi depe3 IIIaHTOBYIO CUCTEMY.

Kniouesvie cnoea: sxcuokue opeanuueckue y00oOpeHus, SHYMPUNOUGEHHOE GHeceHue YOoOpeHul,
yuzenbHble padodue Opeanbvl, 3ampamsl IHEPeUU
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N3Bectus CavkT-ITeTepOyprckoro rocyaapcTBeHHOTO arpapHoro yauBepcuteTa. — 2022, — Ne 4(69).
—C. 158-171. doi: 10.24412/2078-1318-2022-4-158-171.
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Abstract. A promising technology for the utilization of slurry at large livestock complexes is
its intra-soil application to nearby fields at doses of 100 t/ha or more. For this, hose systems are used
to pump liquid manure over distances of 5 km or more and inject it into the soil to a greater depth.
The object of the study is the developed prototype of a combined machine for applying liquid organic
fertilizers with working tools in the form of chisel paws with openings. The purpose of the study is
to substantiate the methodology for calculating the forces acting on a chisel subsoiler for the subsoil
application of liquid manure, and to estimate the energy consumption during the operation of a
machine-tractor unit for deep subsoil application of liquid manure using hose systems. A
mathematical model has been developed for calculating the forces acting on the subsoiler depending
on the operating conditions (soil resistivity, processing depth and speed), as well as the design
parameters of chisel shares (their number and geometric parameters). The dependences of
technological and energy parameters under various soil conditions were obtained: the recommended
depth of application of liquid manure for winged chisel paws is up to 36 cm; on soils with a specific
resistance of 35 kPa at a speed of 0.6...0.8 m/s, the required tractor pulling force will be 70...72 kN.
For the unit based on the K-744 tractor, the specific energy intensity of the technological process will
be 46...47 KW h/ha, excluding the power of the pumping station for pumping liquid organic fertilizers
through the hose system.

Keywords: liquid organic fertilizers, intra-soil fertilization, chisel working tools, energy costs
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CTPYKTYPA Y COCTAB 3AKPBITOM CUCTEMBI OPOIIEHMS
C MEXAHUYECKUM TIOABEMOM BO/IbI 1 ITIOJINBOM HINPOKO3AXBATHBIMH
KPYI'OBbIMH JOKAEBAJbHBIMHN MAILIMHAMM
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Pedepar. B cratbe paccmoTpeHa cxema IMOCTPOEHHUS 3aKPBITOM OPOCUTEIBHOM CUCTEMBI
CHOCcOO0M JOKJEBAHUSI C MEXAHUYECKHM IMOJBEMOM BOJIbI OT OTKPBITOIO C MPUPOIHBIM BOJIHBIM
IMIOTOKOM HMCTOYHHKA, YAAJICHHOI'O Ha 3HAYWUTCIBHOC PACCTOAHHUEC OT MCECTa OPOUICHUA. Hamune
TPAHCIIOPTHOT'O 3aa3/bIBaHus Ha MPOLIECC ABUKEHHS BOJBI OT UCTOUYHUKA K MECTY MOJIMBA BHOCUT
CYIICCTBCHHBLIC OTPAHUYCHUS 110 YIIPABJIICHHUIO paCX0J0M BO/bI. OI[I/IH 13 BOBMOXHbBIX TEXHUYCCKUX
Croco00B yCTpaHEHUsl JAaHHOTO 3ama3/bIBaHUS MEXIY HCTOUYHHUKOM U JOKIEBAIBHON MAIIMHON
3aKJIIOYAETCSl B YCTAHOBKE B 30HE IOJIMBA BOJOW HAKOIMMUTEIBHBIX pe3epByapoB. Hamnuue B
CTPYKTYpE CUCTEMBI pe3epByapa MO3BOJISIET TEXHUUECKH U3MEHHUTh CUCTEMY €€ M0JIayl He TOJIBKO K
AO0XKIACBAJIbHBIM MalllMHaAM, HO U B CCTMCHTHPOBAHHBIC YYAaCTKH I10 Bceit miomaay OpoumICHus . Taxoi
croco6 mogayu BOJAbI MO3BOJIUT B MOJIEBBIX YCIOBUSIX B PEXKHME PEAIbHOTO BPEMEHH IMHAMUYECKU
YHOPaBJIATE JAaHHBIM ITPOLCCCOM. HGJH)IO IIaHHOﬁ CTaTbU SABJSACTCA TCOPETUUCCKOC M MPAKTUYCCKOC
uccienoBaHue paboThl MPEJIOKEHHOW CTPYKTYpPbl OPOCUTENIBHONM CHCTEMBI C y4ETOM BIUSHUS
PAa3JIMYHBIX BO3MYIIAIOIIUX q)aKTOpOB. I[JI?I JOCTHOKCHUA 1CJIN UCCICIOBAHUA Hpe[[CTaBJIeHHI)If/'I B
CTaThe TEOPETUUECKHM U MPAKTUYECKHI MaTepHuall HalpaBJIeH Ha pelleHue psaaa 3a1ad. Bo-nepBoIx,
MOSICHEHA 11e7IeCO00Pa3HOCTh BKIFOUEHUS B TPYOOTIPOBOJHYIO CHCTEMY HAKOIIUTEIILHOTO pe3epByapa
JIBYX LEHTPOOEKHBIX HACOCOB. Bo0-BTOpBIX, TeopeThdeckd OOOCHOBBIBAETCS HEOOXOIUMOCTD
JOTIOTHUTEIBFHOTO TPYOOTpoBOAa. B-TpeThuX, ¢ UCIOIB30BaHUEM TIPEITIOKEHHON 0aUTMCTHYECKOM
TEOPUM TOJIETa KAaIUIM TOSICHSETCS METOAMKA MPAKTHYECKOTO HMCIOJIb30BAHUS MOJYyYaEMBIX C €€
IMOMOIIBIO PEIYJIBTATOB MPUMECHUTCIIBHO K TCOMETPUYCCKUM U DHECPICTUYCCKUM IIapaMETpaM Kalrljin
U JaJbHENIIee UX MPUBEACHUE K LEIEBbIM 3HAUYEHUSM C MOMOIIBI0 HACOCHOTO U PEryJIupyeMoro
3aropHOro O60p}/I[OBaHI/I$I CHUCTEMBI. B-LICTBepTI)IX, B TIOJICBBIX YCJIOBHUAX OSKCICPUMCHTAJIBHO
uccienoBaHa paboTa COCTABISIFOIIMX DJIEMEHTOB M Y3JI0B CHUCTEMBI, a TaKKe OIBITHBIM IyTeM
MPOBEPEHA JOCTOBEPHOCTh OCHOBHBIX BBIKJIAJIOK OQJTTUCTHYECKON TeopuH. Pe3ynbTaThl
MPOBEJICHHBIX HCCIEAOBaHUN TOATBEPKIAIOT PabOTOCIOCOOHOCTh MPEATOKEHHON CTPYKTYPHI
3aKpBITOM OPOCUTEIBHOW CHCTEMBI JUIS 3asBJICHHBIX LIEJICH YIPABJICHUS ITapaMeTpaMH IOJWBA B
3aIaHHOM TE€OMETPUU M KIMMAaTHYECKUX XapaKTEPUCTHKAaX B KBAa3MYCTAHOBUBIIMXCA PEXHMMax
paboTHI.

Knrouegvie cnoea: 3axkpvimas cucmema oOpouieHus, 00XHCOEBANbHAS MAUUHA, 00N COeBATbHAS
20/106Kd, HAKONUMENbHYIL pe3ep8yap, YEeHMPOOEHCH I HACOC, UCKYCCMBEHHbI 004#COb, Kani,
nouea, yeuadxcHenue

HuTupoBanne. YepHsix A.I'. CTpyKTypa U COCTaB 3aKPbITOH CUCTEMBI OPOIICHHUS! C MEXaHUYECKUM
MOJTHEMOM BOJBI W TOJMBOM IITHPOKO3aXBATHBIMH KPYTOBBIMHU JOKIEBAIbHBIMA MalIMHAMH //
N3zBectust Cankr-llerepOyprckoro rocy1apcTBEHHOT0 arpapHoro ynusepcureta. — 2022. — Ne 4 (69).
— C. 171-183. doi: 10.24412/2078-1318-2022-4-171-183


mailto:kandida2006@yandex.ru
https://orcid.org/

ITPOLECCHI U MALIMHBI ATPOUH>KEHEPHBIX CUCTEM
PROCESSES AND MACHINES OF AGRO-ENGINEERING SYSTEMS

STRUCTURE AND COMPOSITION OF A CLOSED IRRIGATION SYSTEM WITH
MECHANICAL WATER LIFTING AND IRRIGATION BY WIDE-REACH CIRCULAR
SPRINKLER MACHINES

Alexey G. Chernykh

Irkutsk State Agrarian University named after A.A. Yezhevsky, Molodezhny settlement, Irkutsk
district, Irkutsk Region, 664038, Russia; kandida2006 @yandex.ru;
https://orcid.org / 0000-0003-3498-6579

Abstract. The article considers the scheme of construction of a closed irrigation system by
sprinkling with mechanical lifting of water from an open source with natural water flow, remote at a
considerable distance from the place of irrigation. The presence of a transport delay during the
movement of water from the source to the watering place imposes significant restrictions on the
management of water flow. One of the possible technical ways to eliminate this delay between the
source and the sprinkler machine is to install storage tanks in the irrigation zone. The presence of a
reservoir in the structure of the system allows technically changing the system of its supply not only
to sprinklers, but also to segmented areas throughout the irrigation area. This method of water supply
will allow you to control dynamically this process in the field in real time. The purpose of this article
is a theoretical and practical study of the proposed structure of the irrigation system, taking into
account the influence of various disturbing factors. To achieve the research goal, the theoretical and
practical material presented in the article is aimed at solving a number of tasks. Firstly, the expediency
of including two centrifugal pumps in the pipeline system of the storage tank is explained. Secondly,
the need for an additional pipeline is theoretically justified. Thirdly, using the proposed ballistic
theory of the droplet flight, the methodology of practical use of the results obtained with its help is
explained in relation to the geometric and energy parameters of the droplet and their further reduction
to target values using pumping and regulated shut-off equipment of the system. Fourth, in the field,
the operation of the components and components of the system was experimentally investigated, as
well as the reliability of the basic calculations of the ballistic theory was experimentally verified. The
results of the conducted studies confirm the operability of the proposed design of a closed irrigation
system for the stated purposes of controlling irrigation parameters in a given geometry and climatic
characteristics in quasi-stationary operating modes.

Keywords: closed irrigation system, sprinkler machine, sprinkler head, storage tank, centrifugal
pump, artificial rain, drop, soil, humidification
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