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Co3naHue M OLleHKA HOBbIX T€HOTUIIOB KapTogeJisi
¢ NIpUMEeHEeHUEeM MeTO/I0B TPAAUIIMOHHON ceJIeKIIUH

Oxcana BacuibeBHa AunkuHa', Upuna BsiveciaoBna Kum?
1.2 ®enepanbHBI HAYYHBIN TIEHTp arpoduorexHonoruit lansaero Bocroka nmenn A. K. Yaiiku
IIpumopckuii kpaii, Tumupszesckuid, Poccus

! oksanavas1975@mail.ru, ? kimira-@mail.ru

Annomayua. B cratbe NpenCTaBICHBI PE3YJIBTAThl CPABHUTENBHON OLICHKH KOJUIEKIIMU CO-
PTOB KapTodes M0 XO3sIMCTBEHHO LIEHHBIM NMPU3HaKaM. BblieleHHbIe TeHOTUIIBI BKIIFOYEHBI B 1ie-
JeHanpaBlieHHoe ckpemyBanue. [Toaydensl 1 0ToOpaHbl HOBbIE THOPHUIHBIE KOMOWHAIMY IS Ce-
JIEKIMU KapTodes, XapaKTepu3yIoIHecs HATMYneM BaXKHEHIINX roka3aresneil. PaboTa BbInmonHeHa
Ha KOJJIEKIIMOHHO-CEJIEKIIMOHHOM y4yacTke DeiepanbHOro HayqyHOTo IIEHTPa arpoOHOTEXHOIOTHIA
Hansnero Boctoka nmenu A. K. Yaiiku, pacnionoxkeHHom B ¢. [lynunoBka Yccypuiickoro paiiona
[Tpumopckoro kpas. [Ipu BBITOJIHEHUMU MCCIIEIOBAHUI 3a OCHOBY NMPUHSATHI MeTonuku denepanb-
HOTO HCCIIEI0BATENILCKOTO IIeHTpa KapTodens umenu A. I'. Jlopxa u Beepoccuniickoro HHCTUTYyTa
reHeTHYeCcKUX pecypcoB pacteHuit umenu H. Y. BaBunosa. buoxumuueckuit ananus kiyOHei (co-
Jiep>KaHUe CyXOro BEILECTBA M KpaxMajia) BHITOJHSIIN 10 METOIUKE Y/IEIbHOTO Beca HU(PPOBBIMU
Becamu PW-2050 (BenukoOputanus); conepxanue Oenka, BuraMuaa C, peayHpyOLIIMX caxapoB
MIPOBOJWIIN B Ta0OpaTOPUU arpOXUMHUYECKUX aHAJIN30B. B KOIEKIIMOHHOM MUTOMHHKE U3y4anoch
368 copToB KapTodenss pocCuiicKol 1 3apy0OeHON cenekiuu. B pesynbrare nuccieaoBaHuil BbIje-
JIEHBI COpTa C BEICOKUMH MOKa3arensaMu poxykruBHocTH (700 r/kycT u 6osiee); paHHUM 00pa3oBa-
HUEM TOBapHOM nmpoxykiuu Ha 70-i genp nocie nocaaku (500 r/KycT u Bbllle); OMOXUMHYECKUM
MOKa3aressiM; CTOJOBBIM KadecTBaM (BKyc 7,0-9,0 6asioB); BEIXOJOM MOJHOIIEHHOTO KapToQes
(88,10 % u Gonee) mocie ATUTETBHOTO XpaHeHHs (9 MecsIeB); MPUTOAHOCTH K MPOMBIIIIICHHON
nepepaboTke. K yka3zaHHBIM copTaM oTHeceHbl Apuanb, Bapsar, Kemuyxnna Kamuarku, Kymad,
Mepnot, Hukynunckuii, TpeTpsikoBKa, a Takxke rubpust 4634-34 Kpenbim x Bora Valley, 14-11-8,
17K10-2, 55-10-38. [Ipu yyacTuu BbIICICHHBIX HCTOYHUKOB MOTYYEHbI THOPUTHBIE KOMOWHAIIHH,
KOTOPbIE XapaKTepU3yIOTCs KylIbTypHOU (hopMoil KiTyOHEH 1 yCTOHYMBOCTBIO K Oone3HsaM: Ouapo-
Banue X Perru, Yapout x apuuna, Yapout x Manucdect, bapun x Perru, OuapoBanue x Jltokc,
Koponesa Anna x Kazauok, ABpopa % Jlapuuna, Upourckuit x Kazauok. [lonydeHHbIe TEHOTUTIBI
OyAyT U3Yy4EHBI 110 CXEME CEJIEKI[MOHHOTO IpoIiecca.

Knroueevle cnoea: xaprodenb, CeIEKIUs, COPT, THOPHUA, THOPUAN3ALINS, TTPOTYKTUBHOCTb,
OMOXUMUYECKUN COCTaB

Jna yumuposanua: Auvkuna O. B., Kum W. B. Co3nanue u orieHka HOBBIX T€HOTHUIIOB

KapTodens ¢ IPUMEHEHUEM METOI0B TPAIUIIMOHHON cenekuuu // JlanbHEeBOCTOUHBIN arpapHbIi
BecTHUK. 2024. Tom 18. Ne 1. C. 5-15. doi: 10.22450/1999-6837-2024-18-1-5-15.
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Creating and evaluating new potato genotypes
using traditional breeding methods

Oksana V. Anikina', Irina V. Kim?

1.2 Federal Scientific Center of Agricultural Biotechnology of the Far East named after A. K. Chaika,
Primorsky krai, Timiryazevskii, Russian Federation
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Abstract. The paper presents a comparative evaluation of economically important traits of
potato variety collection. Selected genotypes were included in directed crossbreeding. New hybrid
combinations with the most significant parameters were created for potato breeding. The research
was carried out in a breeding field plot of Federal Scientific Center of Agricultural Biotechnology
of the Far East named after A. K. Chaika, Putsilovka, Ussuriysk district, Primorsky krai. The re-
search was based on the methodology developed by Federal Potato Research Center named after
A. G. Lorkh and the All-Russian Institute of Plant Genetic Resources named after N. I. Vavilov.
The biochemical analysis of tubers (the content of dry matter and starch) was performed by the
method of the specific weight using a digital scale PW-2050 (UK). The content of protein, vitamin
C, and reduced sugars was determined by the Laboratory of Agrochemical Analysis. In a collection
nursery 368 potato varieties of Russian and foreign breeding were studied. The conducted research
allowed the selection of genotypes with high productivity indicators, biochemical parameters,
taste qualities and processing profitable. Such genotypes included varieties Ariel, Varyag, Zhem-
chuzhina Kamchatki, Kumach, Merlot, Nikulinskii, Tretyakovka and hybrids 4634-34 Krepysh x
Bora Valley, 14-11-8, 17K10-2, and 55-10-38. The selected genotypes were used to obtain hybrid
combinations characterized by correct tuber shape and resistance to diseases: Ocharovanie x Reggi,
Charoit x Darnitsa, Charoit x Manifest, Barin x Reggi, Ocharovanie x Lyuks, Koroleva Anna x
Kazachok, Avrora x Darnitsa, and Irbitskii x Kazachok.

Keywords: potato, breeding, variety, hybrid, hybridization, productivity, biochemical com-
position

For citation: Anikina O. V., Kim I. V. Creating and evaluating new potato genotypes using

traditional breeding methods. Dal nevostochnyj agrarnyj vestnik. 2024;18;1:5—15. (in Russ.). doi:
10.22450/1999-6837-2024-18-1-5-15.

BBenenne. Kaprodenr — BaxHeliee
KyJIbTYpHOE pacTeHHe Pa3sHOOOpPA3HOTO HC-
nonb30BaHus [ 1]. OH BXOAUT B epey€eHb OC-
HOBHBIX COLIMAJIBHO 3HAYMMBIX MPOJIOBOJIb-
CTBEHHBIX MPOAYKTOB B CTPAHE.

B npoMBINIZIEHHOM CeKTope IIIOMaIH,
3aHSATHIE TOJA ATOW KYJBTYpOH, BBIPOCIH C
301,9 (2022 r.) no 305,0 TeIC. T2 (2023 1.) [2].
[Tpu BbICOKOM KyJNbType 3eMJIeACTusl KapTo-
(benb sABISETCS CaMbIM BBICOKOYPOXKalHBIM
u peHTabenpHbIM [3]. OOmmii BaaoBbIid cOOp
KapTodesns B arpONpOMBIIUIEHHOM CEKTOpe
Ha oKTA0pb 2023 1. cocTtaBmi 6,7 MITH. TOHH.

[lo cpaBHeHMIO ¢ APYrUMHU KYJIbTypa-
MH, KapTO(esib COAEPKUT OOJbIIOE KOJTUYe-
CTBO OesKka 1 borat BUTaMUHAMH [4], CITy>KUT
LIEHHON CEJIbCKOXO03AMCTBEHHON KYJIbTYpOH,
MOTPEOHOCTh B KOTOPOM COXpaHseTcsl Kpy-

[JIBIA TOJI, MO3TOMY BaXXHBIM acCIEKTOM B
KapTOo(esIeBOJICTBE SABISETCS BHIBEAECHUE CO-
PTOB, HE TEPSIIOIIUX CBOICTBA B TEUEHHUE TIe-
pHO/a XpaHEeHUs, IPUTOJIHBIX K MepepadoTke
HE TOJIBKO cpa3y nocie cOopa yposxas, HO U B
TEUEHHUE Neproia XpaHeHus [5].

OnHO# W3 TJIaBHBIX MPOOJIeM, C KO-
TOPOIl CTaJKUBAIOTCA MPOU3BOJUTENN MpPU
nepepaboTke KapTodesi, BHICTYIAET OTCYT-
cTBUE HeoOxoaumon ceipbeBor 6a3wl. Co-
pTa, NPUTOAHBIE AJISl IPUTOTOBJICHUS PpU U
YUIICOB, MPEUMYLIECTBEHHO WHOCTPaHHON
CEJIEKIINH, ChIPhE U CEMEHa KOTOPBIX MOCTaB-
JSI0TCS 3apyOeKHBIMU CTpaHaMmHu [6].

[TosToMy B pelIeHMHM COBPEMEHHBIX
mpoOjemM KapTo(eneBoacTBa POJb COPTOB
Bo3pacrtaeT. OHH JOJIKHBI OBITH TUTACTUYHBI,
JIlaBaTh BBICOKHME YPOKaW JTaKe IPU BO3ICH-
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CTBHHM HEOJIAaronpHsATHBIX (PaKTOPOB, a TAKKE
OBITh NMPUTOJHBIMU JJII COBPEMEHHOTO HH-
TEHCUBHOTO YPOBHS MX BO3JICJIbIBAHUS.

BaxxneimuM CcBOHCTBOM cOpTOB Oy-
IYLIETO SIBISIETCS UX aJanTUBHOCTh. Cren-
ududeckas aganTHBHAs CIIOCOOHOCTh — 3TO
CBOMCTBO pACTEHUS MAaKCHUMAaJbHO YTHIIU-
3UpOBaTh ONArONpPUATHBIE YCIOBHS CpEIbl
(conmHeuHyro paaualuio, JUIMHY THS, Biary
U JIp.) U TPOTHUBOCTOATH CYIIECTBYIOUIUM
B JJaHHOW MECTHOCTU cTpeccaM (0oie3HsM,
BpPEIUTEIISAM, 3aCyX€, TOBBIIIEHHON WM TI0-
HIDKEHHOUM Temmiepatype u Ap.). Hapsmy co
cnenuguIeckor, copra TOJKHBI 00IagaTh
U 001Iel aJanTUBHONM CIIOCOOHOCTBIO — pea-
JIM30BaTh NMOTEHUHUAIBHYK MPOIYKTUBHOCTD
IPU €KETOJAHBIX U3MEHEHMSIX MOTOBI [7].

Mycconnplii knumatr Ha tore Jlanb-
Hero Bocroka (IIpumopckuii kpaif) kpaitHe
3aTpylnHseT BeACHHE KapTodeneBoacTBa.
OOunbHbBIE TOXKIU ABISAIOTCS MPUYMHON Ha-
BOJIHEHUH, KOTOPbIE MOTYT MOBTOPSTHCS 3a
JEeTHUM mepuosl Heckonbko pa3 [8]. C yue-
TOM creuu(UKN MPUPOTHO-KIUMATHUYECKUX
yCIIOBUH, HEOOXOAMMO CO3/1aBaThb T€HOTHU-
bl KapTo(ens, yCTOMYUBbIE K CTPECCOBBIM
(dakTopaM, OCOOEHHO K IMepeyBIaKHEHUIO
nouBbl. B cBsi3U ¢ 3TUM cyliecTByeT noTpeo-
HOCTb B COpTaxX paHHEro cpoKa CO3peBaHUsl.

Iean» wuccaexoBaHMi — ouyeHumo
KOMIEeKYUIO COPpMos8 Kapmodeus no xossii-
CMBEHHO YEeHHbIM NPUSHAKAM, 8blOE/IeHHbLE
2EHOMUNDBL BKIIOYUMb 8 YETIeHANPABIeHHbIe
CKpewju8anusi, Noxy4Yums U omoopame
nepcnekmusHovle 2UOPUOHble KOMOUHAYUU
U 2ubpuowl.

YciaoBusi, 00beKThl 1 METOAMKA MC-
cJenoBaHuii. PaboTa BeInoIHEHA HA KOJIJICK-
LIUOHHO-CEJIEKITMOHHOM y4dacTke Denepaib-
HOTO HAay4HOTO LIEHTPa arpoOMOTEXHOJIOTHI
Hanbuero Boctoka nmenu A. K. Yaiiku, pac-
IIOJIOKEHHOM B ¢. [IynnnoBka Y ccypuiickoro
paiiona [Ipumopckoro kpasi, B TOJIHHE PEKU
Kazauka.

[Tocanky 00pa3oB B KOJUIEKIIMOHHOM
MUTOMHHUKE OCYIIECTBIISUIN B IIEPBOM JeKaie
Mas. [loceB ceMsiH B TEIUIMIE BBITOJIHSIICA
25 Mas, nTuKupoBKy — 21 uroHs, yOOpky ce-
JICKIIUOHHBIX TUTOMHUKOB HadalH ¢ § CEH-
TA0psi. BereTanmoHHbIN mepuon y wu3ydae-
MBIX cOpTO000pa3noB cocraBui 90—120 nueil.

[louBa OMBITHBIX YYacTKOB AaJlIIOBU-

ajbHasi, JIETKO-CYIJIMHUCTAas, C COJlep KaHU-
eM: rymyca — 2,1-2,9 %; nerkoruaponusye-

moro azora — 7,0~7,7 mr/100 r nmoussr; PO, n
K,0-18,1-19,1 n 10,2-11,8 mr/100 r mo4BsI
COOTBETCTBEHHO; pH COJIEBON BBITSIKKHU CO-
crasjseT 5,4-5,8.

VYcnosusa npoumspactanust B 2023 T.
ObulM HEOJIArONpUATHBIMU JUId  (OPMHPO-
BaHUs KapTodens, riaaBHbIM 00pa3oM H3-3a
HEPABHOMEPHOTO pachpeaeNieHuss U H30bl-
TOYHOT'O KOJIMYECTBA OCA/IKOB B TEUECHUHU Be-
retaiuu. B JOBCXOJ0BBIN 1epruoj 3HaUCHUE
rusporepmudeckoro kosgpounmenra (I'TK)
n3MeHsock oT 0,4 10 4,6; B ITOCIEBCXO0-
BBl mepuon HaOmonancs HM30BITOK TMpPo-
TyKTUBHOU Biaru — ypoeHb ['TK moxoaun
no 10,2 (coriiacHO NaHHBIM METEOCTAHITUH
AMC «TumupszeBckuit») (puc. 1).

YcaoBust mpouspacTaHus IO TEMIIe-
paTypHOMYy (aKTOpy B Hayaje OHTOTCHEe3a
MIPEBBIIAIA COOTBETCTBYIOIINE CPETHEMHO-
TOJICTHUE 3HAYCHHUS: B MEPUOJ MPOPACTAHMS
U TIOSIBJICHUS €IMHHYHBIX BCXOJOB IPEBHI-
menne coctaBuiio 1,2-2.4 °C; MaccOBBIX
Bcx010B — 1,9 °C; Oyronmu3anuu — 2,9 °C.

B wmexdasznpiii nmepuon «mocamka —
MacCOBBIE BCXOBD» THIPOTEPMHUYECKUN KO-
s¢ppunment cocrasun 0,1-0,7, 9TO HEeraTUB-
HO TIOBJIMSIIO HA MOSIBIIEHUE BCXOOB (puc. 2).

JanpHenniee pasBUTHE PACTEHUM Kap-
TodeNss MPOXOaUI0 Ha ()OHE IMOBBIIICHHBIX
TEeMIIepaTyp BO3JyXa M JOCTATOYHOU 00e-
CIIEYEHHOCTH MPOAYKTHBHOM BJIarou: yc-
JIOBUSI TIPOM3PACTAHUSI MEHSUIUCh OT OYCHb
BJIQXHBIX J10 M30BITOYHO BJIAKHBIX (3Haye-
Husa ['TK ot 2,0 go 4,6). Ilokazarenu Tem-
nepaTypsl BO3yXa B MEX(a3HbIN IMEepHO
«HaUB KIyOHe» Ha 1,2-4,2 °C npeBbICHIN
COOTBETCTBYIOIIUE CPETHEMHOTOJICTHUE 3HA-
YeHUSI, TIPU M30BITOYHOM KOJIMYECTBE OCAJI-
koB (I'TK coctasui ot 5,2 no 10,2).

B nepuon ¢ 11 no 25 aBrycra B kpae
NPOM30LUI0 CTUXUIHOE SBJICHHE B BHUJE
taiipynoB XanyH u JlaH; cymma ocaakoB
3a Mecsn coctaBuwia 461,7 Mmm npu cpenHe-
MecsauHoi HopMme 134,0 MM, 4TO mpuUBENoO K
CHJIBHBIM BBIMOKAHHSIM MTOCAZIOK KapToQes.

OOBEKTOM HCCIEIOBAHUN TOCTYKUIH
COpTa OTEYECTBEHHOU U 3apyOeKHOI cerek-
1IUH, COpTo0Opasubl DeaepanbHOro HaAyIHO-
ro IeHTpa arpobwoTexHonoruii JlampHero
Bocroka umenu A. K. Yaiiku, IIpumopckoit
OBOIITHOM OMNBITHOM cTaHIMM, KamuyaTckoro
HUMMUN cenbckoro xo3siicrBa, Maraganckoro
HUN cenbckoro xossiictBa, PenepanbHO-
r0 MCCIEI0BaTENbCKOTO IIeHTpa KapTodens
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Pucynok 1 — MeTteoposiornueckue ycja0BHUs BereTallMOHHOro nepuoxa 2023 r.
(mo nanabiM AMC «TumupszeBckuii» (c. [lynunoBka)
Figure 1 — Meteorological conditions during the growing period of 2023
(according to Timiryazevskii Agricultural Meteorological Station, Putsilovka
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Pucynok 2 — I'maporepmudecknii Ko3pGuuueHt
3a nepuoJ aKTUBHBIX Temneparyp (6osee 10 °C)
Figure 2 — Hydrothermal coefficient
for the period of active temperatures (above 10 °C)

umenu A. I'. Jlopxa, HUU cenbckoro xo3si-
ctBa CesepHoro 3aypanbsi, Hayuno-npakru-
gyeckoro neHtpa HamuoHanbHON akagemMuu
benapycu no kaprodeneBoacTBy M IMI0A00-
BOLICBOJCTBY.

B KonneknuMoHHOM NUTOMHMKE 00pas-
bl pacronarajuch Ha 1—6-psAKOBBIX JOENSH-

Kax, B psaay no 10-25 pacrenuii; B cenek-
LIUOHHBIX NMUTOMHHUKAX — Ha 1—-3-psAaKOBBIX
JeNsHKax, B paay no 5—60 pacrenuii. Cxema
nocagku 90x30 cm.

B xadecTBe cTaHIapTOB UCIOJIB30BAIU
copra /[launsii, XKykoBckuii paHHui, SIn-
Tapsb, FO6umnsp, Adretta, Sante.
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[Ipu ucnpiTaHnK MaTepuaia 3a OCHOBY
OBLTH IPUHSATHI MeTOANKN DenepanbHOrO Uc-
CJIEJIOBATEIHCKOTO [IEHTPa KapTodesss UMEHU
A. T Jlopxa (®ULI) [9, 10] u Becepoccuiicko-
IO MHCTUTYTa TEHETHYECKUX PECYPCOB pacTe-
uHuii umenu H. . Basunosa (BUP) [11].

[Ipu onpeneneHnn CKOPOCHIENOCTH 00-
Pa3loB PYKOBOJACTBOBANUCH MeToAMKoM BHUP
(2010) [11]; mpu >TOM TIEpBOE OMpeAeTICHHUE
BBINIOJIHSJIOCH HA 60-i1 1eHb MOCIIe TOCAIKU U
3aTteM Kaxaple 10 gHeit, mo 80-ro mHSA mocie
HOCAAKH KITyOHE.

buoxumuuecknii ananu3 KiryoOHeH (co-
JIep’KaHUEe CyXOro BeEIIecTBa M Kpaxmala)
BBIMOJHSUIA 110 METOJUKE YAENBbHOTO Beca
udposeiMu Becamu PW-2050 (BenukoOpu-
TaHus) [9]; ycraHoBIeHUE coqep)kaHus Oer-
ka, BuTamuHa C, peaynupylolx caxapos
IPOBOAMIIU B Ta0OPATOPUU arpOXHUMHUYECKO-
ro ananuza denepasbHOr0 HAYYHOTO LIEH-
Tpa arpoouoTtexnonoruii Jlanmpaero Boctoka
uMenu A. K. Yaiiku.

Pe3yabTarsl Hcciae10BaHMH U UX 00-
cyxaenue. B 2023 r. B KOJJIEKIIUM HAXOU-
7ochk 368 copToB KapTodemnss pOCCUHCKONU U
3apyOeKHOU CENEKINH. | e HOTUTIBI OlICHUBA-
JIUCh TI0 OCHOBHBIM XO3SIUCTBEHHO IIEHHBIM
Mpu3HaKaM (TPOAYKTUBHOCTh, CTIOCOOHOCTH
paHHEro HAKOIJIEHUS TOBAPHOW MPOIYKITUH,
OMOXMMHYECKHE TOKa3aTeIu, CTOJOBBIC Ka-
YEeCTBa, JIEKKOCMOCOOHOCTh KIIyOHEH B Tie-
pUOJ JJIUTETLHOTO XpaHEHUs, MPUTOTHOCTh
K MPOMBIIIJICHHOHN TIepepadoTKe).

B pesynbrare ucciae10BaHUN Hamu Gbl-
0eleHbl COpMa ¢ BbICOKUMU NOKA3AMENAMU
nO HANPABTICHUAM.

1. Iosviwennas npodykmusHocmes (Ha
yposae 700 r/kyct u 6onee) — Apudis, Bapsir,
Kemuyxuna Kamuatku, Kymau, Mepior,
Huxynuuckuit (Poccust); Tapantus, Jlan,
Hapa; rubpuaer 021521-44 u [204yal7-5
(Pecny6nuka bemapych).

2. Pannee obpaszosamnue moeapHou npo-
oykmuernocmu Ha 70-i OeHb nocie nocaoku
(500 r/kycT u BbILIe) — AnbBapa, Appoy, Apu-
anb, Bapsar, Bocropr, XXykoBckuii paHHuit
(st), XKemuyxuna Kamuatku, Uaauro, Ucert-
ckuii, Kapmen, Kyspmuu, Kynen, Kywmau,
Konbmvmckuii, Jlopx, JIbikoBckuii, HoBu4OK,
Hukynuuckuii, Ilpaitm, [lnams, Cunernas-
ka, CeHtsa0pb, TperbsikoBKa, TrOMEHCKUH,
®namunro, ®dmarman, Xossrwouika, SHTapb
(st) (Poccus); baspcki, Makcumym, MacTax,
HOmus (PecriyOnuka benapycs); Adretta (st),

Epoka, Isola (I'epmanus); Latona, Sante' (st),
Saturna (Hunepmannsr); Lastrada (Bemuko-
Oputanus); 4634-34 Kpensimn x Bora Valley
(rubpun ®ULL); rubpuasl Oenopycckoit ce-
nexuuu 1'204yal7-3a, 021521-45, 0213230-
15, 234xy04-11, 0215258-4, 142-14-40.

3. Buvicoxoe codepaicanue cyxoeo geuje-
cmea (22,2-27,8 %) — Huxynuuckuii (Poc-
cus); baspcki, BeiTok, 3mabsiTak, Makcumym
(Pecy6nuka benapycs); rubpuasl 6enopyc-
ckoit cenexnuu 17K10-2, 55-10-38, 14-11-8.

4. Bvicokoe cooepoacanue Kpaxma-
na (18,0 % u Gonee) — Makcumym, rudbpuj
17K10-2 (Pecy6onuka benapych).

5. Huzkoe conepxkanue kpaxmania (OT
12,0 % u menee) — AnbBapa, Apusib, bankup,
Bapsr, Kykockuii panumii (st), XKemuy-
)kuHa Kamuatku, MUnauro, Kapmen, Kymau,
KonbimMckuid, JIsikoBckuii, Mepnor, Hou-
yok, I[Ipaiim, [Tnams, Copunarep, CeHTAODSD,
Canon (Poccust); Epoka, Isola (I'epmanus);
Fresco, Latona (Hunepnannsl); [lepmranger,
[Tanan, Candup, rubpuasr 02.15.258-3, 144-
05-9, 201.206-48 (Pecnybnuka benapycs);
I'K 17-7 (rubpun BUP).

6. Boicokoe cooepixcanue eumamuna
C (15,1 % w BbIIIE) B OCEHHUN NEpUoOa —
Anyst, Apusona, Apusnb, Boctopr, ['omy-
ousna, [lapenka, XXykoBckuii panHuii (st),
Kemuyxuna Kamuarku, W3romubka, He-
nuro, Cunernaska, Cnpunrep, CBEHCKHH,
Canon (Poccus); Beitok, 3oaap, 31a0bITaxK,
Kpok, Makcumywm, Ilanan, Temmn, FOnus, ru-
Opunsl 24xy99-1, '204yal7-3a, 021521-44,
0213230-14, 17K10-2, 55-10-38, 14-11-8, 02
15.79-7, 13-12-10 (Pecny6muka benapych);
Isola (I'epmanus); Sante' (st) (Hunepnaumsi);
4634-34 Kpensimn X Bora Valley (rubpua
OUILI); 'K 17-7 (rubpun BUP).

7. Husxkoe cooepoicanue peoyyupy-
rowux caxapos 6 ocennutl nepuoo (0,4 % un
meHee) — [onmybusna, U3romunka, Mepror,
[Mnams, Cunermazka (Poccus); 3omap, ru-
Opunst 021521-44, 16608-9, 14-11-8 (Pecmy-
onuka bemapycs); Sante' (st) (Hunepnaumasi);
Isola (I'epmanus); 4634-34 Kpensimr X Bora
Valley (rubpua OULL).

8. [Ilogviuennoe coodepoicanue Oei-
ka (1,4 % u 6onee) — Kypax, TpeTbsikoBka
(Poccust); Ynnovator (Hunepnanaer); 16-77-
63 u 1688-2 (rubpuast OULI).

9. Boicokuii 6bIX00 NOIHOUEHHO20
kapmogens (88,10 % u 6onee) nocre onu-
menvHo2o xpanenus (9 mecayes) — HoBudaok
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(Poccus); Margarita, Fridor (Hunepnaumasi);
FL-2434 (BP808 x Carypna) u 16882-2 (tu-
opunsr OULY).

10. Omauunvie 6xycoevie kauecmea
(8,0-9,0 6annoB) oceHblo U BeCHOI — Bapsir,
Kemuyxuna Kamuatku, Hukynuuckuii (Poc-
cus); lapantusa, 3pmabwitak, 3omap, Kpox,
Maxkcumym, HOmus (Pecnybnuka benapycs);
Latona, Sante' (st), Saturna (Hunepnannsr).

11. C komnaexcom xo3aticmeenno 3ua-
yumslx npusHakos — Apudinb, Bapsar, XKewm-
yyxuHa Kamuatku, Kymau, Mepnot, Huky-
nuHCKUH, TpeThsikoBka, rudpunbl 4634-34
Kpenpsimm x Bora Valley, 14-11-8, 17K10-2,
55-10-38.

OmauM #W3 Ba)XHBIX HaINpaBlIEHUH B
CeJNeKIIMU KapTodens sBISETCS MU3yYCHHE U
MOUCK MCTOYHUKOB, TIPUTOJHBIX Ha Tepepa-
0O0TKy U ToTydeHue mpoaykTosB [12, 13, 14].

Haubonee 3HAYMMBIMH HMCXOIHBIMH
dbopmamu ObUTH 36 COPTOB OTEYECTBEHHOM
u 3apyOeXHOU ceyieKuMH, oOjajarolue re-
HETHYECKUMH CBOMCTBAMHU POJIUTEIBCKUX
¢dopm. Ha ux ocHOBe 1mo100paHbl pOAUTENb-
CKHE TIapbl ¥ IPOBEICHO IIeTICHANPaBICHHOE
CKpeLIMBaHKUE MO 72 TUOPUIHBIM KOMOHMHA-
musM. HecMoTpst Ha TO, YTO TOTOJHBIE yC-
JIOBHS B TIEPHOJ OIBUICHUS CKJIAIbIBAIUCH
BIIOJIHE OJIArONPUATHO, HE BCE POJUTEIb-

ckre GopMBbI OKa3aIUCh OUOJIOTHYECKU MPH-
TOJIHBIMH KOMIIOHEHTAMU JIJIsl CKPEIMBAHUSL.
Tax, npu onbleHuy 2 732 1BETKA MOJIYyYEHO
Bcero 668 srox. [IpoueHT ynayHbIX CKpelu-
BaHMI ObLT HEBBICOKHM (24,5 %).

BHyTpHuBHIOBOE CKpeIMBaHUE OCY-
IIECTBISUIUCH B MOJIEBBIX YCIOBHSX. Bblae-
neHsl HamOosee >(PQPEKTUBHBIE OTIIOBCKUE
(opMBI IO OIIIOJOTBOPSIOIEH CIOCOOHOCTH
(6onee 50,0 %) — Hapuuna, Kazauoxk, JIrokc,
Manudect, Perru; a takxke yydnive mate-
puHckue Gpopmbsl — ABpopa, bapun, Bektop,
KoponeBa Anna, UpOGutckuii, Jltoke, Oua-
poBanue, Tanau, Y naua, Yaponeu, Hapowur.
BrisBiieHBl camble pe3yibTaTUBHbBIE KOMOU-
HalluK, 00ecreuuBIINe BBICOKOE Arof000pa-
3oBaHue — cBbiuie 50,0 % Ha Kaxayro MoIy-
YEHHYIO0 THOPUAHYI0 KOMOMHAIIHIO.

Jlns co3naHusi HOBBIX T€HOTHUIIOB HC-
MOJIb30BaHbl copTa KapTodeis, KOTopble MO0
JUTEPAaTypHBIM JaHHBIM TPUTOIHBI Ha Tie-
pepaboTKy ¢ LEeNbI0 MOoTyueHus Kaptoderne-
OPOAYKTOB (4UuIicel U kaprodens ¢ppu) [15,
16, 17]. IlpennonoXKuTenbHO, MOIy4YEHHbIE
0o0pasipl, Hapsay C BBICOKOW aJanTUBHOU
CIIOCOOHOCTBIO K MECTHBIM arpoKJIMMaTu-
YECKUM YCIJIOBUSIM, OyJIyT COOTBETCTBOBATh
TpeOOBaHUSAM MIPOU3BOJICTBA KapTOQeenpo-
TyKTOB (Tabm. 1).

Tabanna 1 — Pe3yabTaThl CKpelIMBaHUH 110 JTy4YIIHM THOPUAHBIM KOMOMHAUMAM, 2023 T.
Table 1 — Crossing results for the best hybrid combinations, 2023

I'mOpuanbie KOMOMHAIUM OnsLieno Moaytero sron
OBE€TKOB, IIT. IIT. MPOLEHT
OuapoBanue x Perru 23 21 91,3
Yapout x JlapHuiia 29 25 86,2
Yapout x Manudect 28 22 78,6
bapun X Perru 55 42 76,4
OuapoBanue X JIrokc 22 16 72,7
Koponesa Anna x Kazadok 11 8 72,7
ABpopa x JlapHuna 40 29 72,5
WpOutckuii X Kazauok 36 26 72,2
WpOutckuii X JlapHuna 47 32 68,1
Tanaii X Perru 36 23 63,9
Yaponeii x JlapHuna 51 31 60,8
VYpada x JIrokc 42 24 57,1
Bekrop x/lapHuiia 36 20 55,5
bapun x JIrokc 54 30 55,5
Bekrop x Ka3zauok 27 14 51,8
Jlrokc x Manudect 47 24 51,1
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Haubosnpiiee  KOJIMYECTBO — I[BETKOB
(40-50 mmT.) OBUTO OMBIICHO C YYAaCTHUEM CO-
pToB ABpopa, bapun, Jlapauna, Upourtckuii,
JIroke, Manudect, Perru, Y naua, Yaponeii.

[ToBeIIeHHOM Aro1000pa3yromen
cnocobHocThioO (72,2-91,3 %) obnamanu ru-
Opunnbie koMOuHanuu OvyapoBanue X Perru,
Yapout x Jlapauna, Yapour x Manudecr,
bapun x Perru, Ouaposanue x JIrokc, Kopo-
neBa Anna X Kaza4yok, ABpopa x [lapHuna,
HpOutckuii x Kazauok. MakcumanabHOe KO-
JMYECTBO Ar0J] MOJIYYEHO OT TMOPHUIHOMN T0-
nyssaunn bapun % Perru — 42 mr.

Takum 00pa3oM, BBIICJICHHBI HaMH
CEJICKIIMOHHBIM MaTepuaj XapaKTephu3yeTcs
BBICOKOH CTEINEHBLIO I[BETEHHS, OOWILHBIM
SITOA000pa30BaHUEM, a TaKKe HMEET KOM-
IJIEKC TTOJOKUTEIBHBIX MOP(OJIOTHIECKUX
MPU3HAKOB JIJII CO3JaHHS COPTOB, MPHUTO-
HBIX K TIepepaboTKe.

B mutomamke cesuneB B 2023 1. m3-
yueHo 7 848 pactenuil mo 43 ruOpUIHBIM
koMOuHanusiM. [IponeHT 3apax€HHOCTH BHU-
PYCHBIMU 3a00JIeBaHUSAMHU ObLT HE3HAUNUTEb-
HbIM # coctaBun 2,3 %. OcrtanpHbIE pacTe-
HUS TIO pe3ysIbTaTaM OLIEHKH OKa3alluch 0e3
BHEUIHUX MPU3HAKOB MOPaKE€HUs (MX KOJIU-
4ecTBO 3apukcupoBaHo B mipeaenax 97,7 %).
[Ipu Bu3yanbHOM ydere rpuOHBIX OoJe3Hel

wr.
N
w
o

g

150

Konudecreo orobpanHbix rubpnaos,
15
8

39

H =
5 ]

Npu-22-12 Perrmx  MNpK-22-19 CesepHDIN X
MpGHTCKMI Aybpasa

8

B TMOpUIHOM TOTOMCTBE BBISIBJICHA YCTOM-
yuBocTh (7,0-9,0 6amioB).

B cBsI3M ¢ IOTOAHBIMH yCIIOBHSIMH, 00-
YCIIOBJICHHBIMH HAJIMYMEM OOWMIIBHBIX OCal-
KoB (444,0 MM B aBrycre), 4acTh CEJCKIIHU-
OHHOT'0 MaTrepuaia TEIUIHIbI MOTepPsHA, YTO
coctaBuiio 23 obpasua (53,5 %).

I'maBHOM 3amadell CEJIEKIIMOHHOIO OT-
0opa B MUTOMHUKE CESHIIEB SBIISIETCS 0TOpa-
KOBKa TI0 HETaTHUBHBIM MpH3HaKaMm (Hempa-
BWIbHAas (popma KiyOHEH, TTyOOKHe TiIa3KH,
JUTMHHBIE CTOJIOHBI, BOCTIPUUMYHBOCTD K 00-
ne3HsM). B Hammx uccnegoBaHUAX MO pas-
HBIM KOMOHMHAIIMSIM CEJIEKTUBHOCTh BapbU-
poBana ot 6,7 1o 35,4 %. [Toka3arens or6opa
(6onee 30,0 %) umenu rudbpuaHbIC KOMOWHA-
I[UH, IOKa3aHHbIE Ha PUCYHKE 3.

B pesynpraTe aHammsza HMeronien
BBIOOPKH 00pa3ioB otodpano 933 onHo-
KIyOHEeBbIX THOpuma mo 20 THOPUAHBIM
KOMOWHANMSIM. JlaHHBIC TEHOTHIIBI HMEIU
IpUBJIEKAaTEIbHYI0 (hopMy, HEriyOoKoe 3a-
JIeTaHWE TJIa3KOB, YTO SIBJIICTCS OCHOBHBIM
MIPU3HAKOM JIJIs1 IepepadoTKU Ha KapTodere-
TIPOIYKTHI.

B nutoMHuKe mepBoil KiyOHEBOU pe-
NpOayKIMH u3ydanoch 3 821 pacreHue 1o
98 THOPUIHBEIM KOMOWHAIUSIM MECTHOM Cce-
JICKIIMY, a Takxke ceneknuii KamaaTckoro

226

74
45 I

Npn-22-21 Ubnc x

Npw-22-35 UpEHTCKMN
x Aybpasa

npu-22-23 Ubuc x
BP808 Kaza4ok

Pucynok 3 — CeslekumoHHBIH 0TOOP 00pa310B
B NUTOMHUKe cessHueB (0osiee 30 %), 2023 .
Figure 3 — Selective samplings
in seedlings nursery (above 30 %), 2023

HanbHegsocmouHbIl azpapHbil secmHuk. 2024. Tom 18. Ne 1 11



AepoHomusi

HayyHoe obecrieueHue AlK

HHUN cenbckoro xossiicrtBa, Bcepoccuii-
CKOI'0O MHCTUTYTa T'€HETHYECKUX PECYypPCOB
pacrenuii umenu H. M. Basunosa, ®ene-
PaJIbHOTO UCCIIEN0BATENBCKOTO LIEHTPA Kap-
todens numenu A. I'. Jlopxa.

B nepuon Bererauuu pacTeHUi INpu
BU3yaJIbHOW OILIEHKE K BUPYCHOM MH(pekuun
orMeudeHa 71 ruOpuHast KOMOMHALUS, KOTO-
past OTINYWIACh OTCYTCTBUEM BHEIIHUX IIPU-
3HAKOB IOPAYKEHUS, UTO cocTaBmio 72,4 %.

B a3y Oyronuszamum pacteHuii pas-
BUTHE PUTO(TOpPO3a U anbTepHApHUO3a ObLIO
He3HaunTenbHbIM (7,0-8,0 Gamios). [dpyroe
rpubOHOe 3a0oneBaHne (PU30KTOHHO3) OTMeE-
yeH Ha 342 rubpunax (8,9 % ot obmero yuc-
Ja OAHOKITyOHEBOK).

B pesynbrare xecTkoro orbopa B mu-
TOMHUK MCIIBITAHHS KJIOHOB OBLJIO BBIJICICHO
54 rubpwuna o 25 ruOpuIHBEIM KOMOHHAIIUSM
(25,5 % OT BBIpalICHHBIX OJHOKIYOHEBOK);
73 oOpasia CTHWIN B pe3yibTaTe OOMIBHBIX
0CaJKoOB, 4TO cocTaBuiio 74,5 % oT oOuiei
BBEIOODKH.

3akiouenue. [/IpogedenHvie uccie-
008aHUsI NO3BOTUNU BbLOCIUMb 2EHOMUNDBL C
KOMNIEKCOM XO3AUCMBEHHO 3HAYUMbIX NPU-
3Hako8 (npodykmusrnocmo om 700 e/kycm u
bonee, obpazoeanue mo8apHoU NPooyKmMus-
Hocmu Ha 70-i OeHb nocie nocaoku, nogul-
wenHvle Ouoxumuyeckue nokasamenu). K
Hum omuocam Apusne, Bapse, Kemuyocuna
Kamuamxu, Kymau, Meprom, Huxynuncku,
Tpemvsaxoska, a makce cubpuovi 4634-34
Kpenviuw % Bora Valley, 14-11-8, 17K10-2,
55-10-38.

Onpeoenenvl Hauboee 3¢hpexmusrvie
onviiumenu: /lapnuya, Kazauok, Jloxe, Ma-
Hugecm, Peceu. Bvioenenwvr nyuwiue mame-
punckue opmel — Aépopa, Bapun, Bekmop,
Koponesa Auna, Upoumcxuii, Jlroke, Ouapo-
sanue, Tanau, Yoaua, Yapooeu, Yapoum.

Ha ux ocnose nooobpanvl pooumens-
CKUe napul U npogedeHo YeleHanpagieHHoe
CKpewusanue Osi CO30AHUL HOBbIX 2eHOMU-
n08, NPUCOOHLIX HA NEPepabomKy ¢ Yerbro
noaydenus Kapmoghenenpooykmos (duncwl u

Kkapmogenv ¢pu).
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Co31aHue HOBOI0 HCXOJAHOI0 MATEePHUAJIa APOBOM MIIEHUIIbI
B ycjaoBusix Cpennero Ilpuamypbst

Tarbsina AjlekcanapoBHa AceeBa’', Kpucruna BaagumupoBna 3eHknHa?,
Hpuna BukropoBHa Jlomakuna’

12.3 JlabHEBOCTOYHBIN HAYYHO-HCCIICIOBATEIBCKUI HHCTHTYT CEITLCKOTO XO3SIHCTBA
XabapoBckuil kpaii, XabapoBck, Poccus

'aseeva59@mail.ru, ? polosataya-zebra@mail.ru, * dvniish_delo@mail.ru

Annomayusn. Viccnenosanus npoBoauwinnck B 20182023 rr. Ha 6a3e J[aJbHEBOCTOYHOTO
Hay4HO-UCCIIEI0BAaTEIbCKOTO HHCTUTYTA CEIbCKOTO XO3SHMCTBA € LENIBIO0 CO3/1aHUSI HOBOTO MCXO/I-
HOTO Marepualia SpOBOM MSTKOW MIIEHUIIBI 7S MOYBEHHO-KIMMATHYECKUX ycioBuit CpemaHero
[Ipuamypssi. YcTaHOBIEHO, YTO JOJIS1 BKJIA/la «TO» cocTaBmia 56,25 %, moms BKIaga «CopT» —
34,43 %, Bo3neiicTBUe (HaKTOPOB «COPT X Tom» — 9,32 %. B pesynbrare rccinenoBaHuil BbIIEICHO
25 KOJJIEKIIHOHHBIX COPTOB SIPOBOM MSATKOM MIIEHUIIBI C BEICOKOW YCTOWYMBOCTHIO K TIOJIETaHUIO,
MPEBBINIAIONINX CTAHIAPTHBIN copT Xabapopuanka (363 r/m?) B cpeanem Ha 29—412 r/m*: Audes,
HNamupa (Poccus, Xabaposckuii kpait), Kanunka (Poccus, MockoBckast o0macts), bymsk, Xasr,
Anb Bapuc, Momnmsis (Poccus, Tatapcran), Anabyra, Tromenouka (Poccusi, ToMeHCKas 061acTs),
Owmckas robuneitnas, Cronsinunckas 2 (Poccus, Omckas obnacts), BoeBoaa, [Ipoxoposka (Poc-
cust, CaparoBckast 06macte), TynaiikoBckas 108, Tynaiikockas 110 (Poccus, Camapckast 0011acTs),
Mepnana (Poccus, TamGoBckast o6macts), Poqnuk (Poccus, YensOunckas obmacts), Sr9b, Srd
(ABcrpanus), Calispero (®panmus), Morocco (Adpuka), Jasna (ITonsima), Crernnas 100, Anma-
keH (Kazaxcran), Boett (ILIBerust). OTMeueHsI copTa ¢ BHICOKHM U CTaOUIBHBIM (HOPMUPOBAHUEM
YPOXaHOCTH 3epHA HE3aBUCHMO OT BIIMSIHUS HETaTUBHBIX (PaKTOPOB OKpY>Karollel cpepl: Jasna
(TTonbira) — 475 /Mm%, Morocco (Adpuka) — 499 r/m?, TynaiikoBckast 110 (Poccust, Camapckas
obnacte) — 568 r/m?, Anabyra (Poccus, TromeHckast obmacts) — 621 r/m?, BoeBoaa (Poccus, Ca-
partoBckast 00macTp) — 775 r/M*. B pesynbrare npoBeeHHs BHYTPUBHIOBON THOPHIU3AIINHN ObLIO
MOJTY4YeHO 46 THOPUIHBIX KOMOWHAIHIA C OOLIMM KOJTMYECTBOM THOPUIHBIX 3epeH — 1 685 mTyk u
CpeIHe 3aBs3bIBAEMOCTHIO 110 ONbITY — 44,5 %. B 8 koMOnHanusx cienanpl NpsiMble U 00paTHbIE
CKpEIlMBaHUA. YCTAHOBJIEHO, YTO MPOIEHT 3aBA3bIBAEMOCTH 3HAYUTEIHHO BBIILIE MPH MIPHUBIICUE-
HUU COPTOB MeCTHOM cenekiuu AHdes u [Janupa B kadecTBe MarepuHCKOi (hopmbl (AHPes X
Kanunka — 66 %, Hamupa x Kanunka — 62 %), ueM B kauecTBe OTIOBCKOU (opmbl (KanmnHka x
Andes — 17 %, Kanunka x Jamupa — 2 %).

Knrwouesvie cnosa: mieHuna MsTKas spoBasi, KOJUICKIHSA, YPOKAWHOCTh, THOPUIM3AIINS,
CKpelllMBaHue, THOPUIHBIE KOMOWHAIIUI

Jna yumuposanua: Aceesa T. A., 3enkuna K. B., Jlomakuna U. B. Co3nanue HOBOro uc-
XOJIHOTO MaTepuaia spoBoi MineHuIsl B ycnoBusix Cpeanero [Ipuamypsst // JlanbHEBOCTOYHBIN
arpapubiit BecTHUK. 2024. Tom 18. Ne 1. C. 16-25. doi: 10.22450/1999-6837-2024-18-1-16-25.
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Creation of new source material of spring wheat
in conditions of Middle Priamurye
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Abstract. The studies were conducted in 2018-2023 in the Far Eastern Agricultural Research
Institute with the aim of creating new source material of spring soft wheat for the soil and climatic
conditions of the Middle Priamurye. It was established that the share of the "year" contribution was
56.25%, the share of the "variety" contribution was 34.43%, and the influence of the "variety x year"
factors was 9.32%. As a result of the research, 25 collection varieties of spring soft wheat with high
resistance to lodging were identified, exceeding the standard Khabarovchanka variety (363 g/m?) by
an average of 29-412 g/m* Anfeya, Dalira (Russia, Khabarovsk krai), Kalinka (Russia, Moscow
region), Bulyak, Hayat, Al Varis, loldyz (Russia, Tatarstan), Alabuga, Tyumenochka (Russia, Tyu-
men region), Omskaya Yubileinaya, Stolypinskaya 2 (Russia, Omsk region), Voevoda, Prokhorovka
(Russia, Saratov region), Tulaikovskaya 108, Tulaikovskaya 110 (Russia, Samara region), Mertsana
(Russia, Tambov region), Rodnik (Russia, Chelyabinsk region), Sr9b, Sr5 (Australia), Calispero
(France), Morocco (Africa), Jasna (Poland), Stepnaya 100, Almaken (Kazakhstan), Boett (Sweden).
Varieties with high and stable formation of grain yield were noted, regardless of the influence of
negative environmental factors: Jasna (Poland) — 475 g/m? Morocco (Africa) — 499 g/m?, Tu-
laikovskaya 110 (Russia, Samara region) — 568 g/m?, Alabuga (Russia, Tyumen region) — 621 g/m?,
Voevoda (Russia, Saratov region) — 775 g/m?. As a result of intraspecific hybridization, 46 hybrid
combinations were obtained with a total number of hybrid grains — 1 685 pieces and an average set
rate of 44.5%. In 8 combinations, forward and reverse crossings were made. It has been established
that the percentage of setting is significantly higher when using local selection varieties Anfeya and
Dalira as a maternal form (Anfeya x Kalinka — 66%, Dalira x Kalinka — 62%) than as a paternal
form (Kalinka x Anfeya — 17%, Kalinka x Dalira — 2%).

Keywords: soft spring wheat, collection, productivity, hybridization, crossing, hybrid com-
binations

For citation: Asceva T. A., Zenkina K. V., Lomakina I. V. Creation of new source ma-

terial of spring wheat in conditions of Middle Priamurye. Dal’nevostochnyj agrarnyj vestnik.
2024;18;1:16-25. (in Russ.). doi: 10.22450/1999-6837-2024-18-1-16-25.

BBenenne. Crtparerusi pa3BuTusi ce-
JCKIMU ¥ CEMEHOBOJCTBA CEIbCKOXO03sIH-
CTBEHHBIX KyJIbTyp B Poccuiickoit dexnepa-
1My Ha nepuoj 10 2025 r. npenycMaTpuBaeT
HEOOXOJMMOCTh CO3JIaHUSI BBICOKOTIPOIYK-
THUBHBIX COPTOB, CTAOMIIEHO (hOPMHUPYIOIIIHX
ypo>kail BBICOKOTO KadecTBa M CIOCOOHBIX
IPOTHUBOCTOSTH HEOJIAronpuATHBIM (PaKTo-
pam cpensl [1, C. 57].

Msrkast MIieHMIa — OCHOBHAs IpoO-
JIOBOJILCTBEHHAs KyibTypa B Poccum [2, C.
24], urparomasi KJII0UEBYI0 pojib B obecre-
YEeHWU MPOJOBOJIBCTBHEM HACENICHHUS BO
Bcem mupe [3, C. 198]. DToii KyJIbType HET
PaBHBIX 10 apeary BO3JEJIbIBAHUS U CIIOCO0-
HOCTH AJaNTUPOBAThCAd K PA3JIMYHBIM TOY-

BEHHO-KJIMMAaTHYECKUM YCIIOBHSM, a TIOBBI-
IIEHUE CIIOCOOHOCTH PACTEHUH MEePEHOCHTH
HEIOCTaTOYHYIO BJIAaroo0ecrne4eHHOCTh UMe-
€T OIPOMHOE 3HAueHHE Ul CEeIBCKOXO3si-
CTBEHHOTO Mpou3BojicTBa [4, C. 43].

Pe3koe cokpaiieHue crnpoca Ha ceMeHa
BBICOKUX PENPOIYKIINNA, CHIYKEHHE ITOCEBOB
ApOBOM MSTKOW MIIEHULbI IPOU3OIILIO B pe-
3yJbTaTe U3MEHEHUH B CTPYKTYpE MOCEBHBIX
wowane# [5, C. 113]. Mcnonb3oBaHue BbI-
COKOKa4eCTBEHHBIX ceMsiH Hanboee 3 dek-
TUBHBIX W TIPUCIIOCOOJIEHHBIX K MECTHBIM
YCIOBHUSIM BBIPAIIMBAHUS COPTOB MO3BOJISIET
0€e3 JOMOJHUTENbHBIX 3aTpaT MOBBICUThH Ba-
JIOBBIN cOOp 3€pHA, €ro KaueCTBO U CTA0MIIb-
HOCTh ypo>kaeB 1o rojaam [6, C. 42].
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Ycmex ceneKkmuoHHON paboThI orpe-
JENSIETCs] HATMYUEM M3YYEHHOI'O HCXOIHOTO
marepuana [7, C. 75]. Ins co3gaHusi TeHETH-
YeCKOM M3MEHYHUBOCTH, aJIcKBaTHOI U3MEHE-
HUSIM YCJIOBUU CPEZIbl, HY’KE€H HEIIPEPBIBHBIN
IIOMCK U BOBJIEUEHHUE B CEJIEKIIMOHHBIN IIPO-
LIECC Pa3HOOOPA3HOr0 HMCXOJHOTO MaTepH-
ana [8, C. 42]. ITonbop poAMTEIHCKUX Tap
JUISl CKpPEIIMBAaHMS MPU CEJEKIUU Ha Mpo-
JTYKTUBHOCTb SIBJISIETCSI OJJTHUM U3 HauOolee
BAXXHBIX U B TO K€ BPEMs CaMbIX TPYJHBIX
MOMEHTOB B cenekiuu [9, C. 26].

W3BecTeH 1enslii psiji METOAOB MOJTyye-
HUS UCXOJHOTO MaTepuaia: MyTareHes, pe-
KOMOMHOTEHE3, TPaHCTPEeCCUBHBIE 3(D(HEKTHI,
ouotexHoiorus, rudpuauzanus u gap. [10],
onHako Haubosee 3(p(PEeKTHBHBIM METOJOM
CO3JIaHMsI TeHETUYECKOil BapuaOenbHOCTH B
MOMYJIALUAX 0 CUX HOP OCTAeTCsl BHYTPH-
BuoBas rubpuauzanus [11, C. 34].

CyImiecTByeT TpU METOJa OIBUICHHUS:
npuryoumenvbHoe, KOTia Ha PhUIbIE MTeCTUKA
Ka)KJIOTO KACTPUPOBAHHOTO I[BETKA MAaTEPHH-
CKOT'O COpTa KUCTOYKOW HAHOCHTCS TBLIbIIA
OTIIOBCKOTO COPTA; epynnosoe, Korna K rpyn-
e KaCTPUPOBAHHBIX MATEPUHCKUX KOJIOCHEB
MOACTABJISICTCS TPYIINA OTIIOBCKUX KOJIOCHEB
C CO3PEBIIMMU NBUTLHUKAMU U ONblLICHUE KO-
JI0COM, KOT1a HaJl K&KJIBIM KaCTPUPOBAHHBIM
MaTEepUHCKUM KOJIOCOM BPAIIAtOT OTIIOBCKHI
KOJIOC, TBUTbHUKY JIOTIAIOTCS ¥ TTBUTBIIA MTOTIa-
JTAeT Ha PBUIBIIE MECTHKAa MAaTEPUHCKOTO CO-
pra[12, C. 26].

Co3gaHue COpTOB C BBICOKOW aIalTUB-
HOHM CITOCOOHOCTHIO Ha (hOHE O0KHTAEMOTO
MI00ANTBHOTO W3MEHEHHS KJIMMaTa TpHoO-
peraeT uYpe3BBHIYATHO Ba)XHOE 3HAYCHUE.
[TouBeHHO-KITMMATHYECKUE XaPAKTEPUCTUKHI
CBUJICTEIILCTBYIOT O 3HAYNTEIILHOM BapbHPO-
BaHUM OMOTHYECKUX U a0UOTHYIECKUX (PaKTO-
POB CpeIibl, 4TO 00YCITOBIMBAET TOCTOSTHHBIN
MOUCK MCXOIHOTO MaTepHuaia JJis CO3TaHHs
HOBBIX COPTOB, CIIOCOOHBIX MPOTHBOCTOSTH
BO3JICHCTBUIO HEOJIArONPHUATHBIX YCIOBUM B
nepuoa Beretanuu. Hapacrtanue moromHbIX
AHOMAaJIMK, HECTAOWJIBHOCTh METEOPOJIOTH-
YECKMX TIOKa3aTesiel B BaYKHBIE TIEPUOIbI OH-
TOTE€HE3a JCJIAl0T MPOoOJIEeMy CTPECCOYCTOM-
YUBOCTH 0coOeHHO akTyanbHOu [13, C. 27].

Co3anne HOBBIX BBICOKOYPOXKAaHHBIX
COPTOB, JaNTHPOBAHHBIX K HECTAOMIHHBIM
norofubM ycioBusiM Cpennero Ilpuamypbs
aKTyaJIbHO, U UIMEET IPAKTHYECKYIO IEHHOCT.

Heas uccienoBaHuii — cozdams Ho-
8blll UCXOOHBIU MAMepUuan Apoeol NUEeHUYbl

6 nougenHo-KauMamuieckux yciosusax Cpeo-
nezo Ilpuamypos.

Marepuaasl 1 MeTOAMKA HCCJIeI0-
BaHuii. B mepuon uccnenosanuii (¢ 2018
no 2023 rr.) myuunu 6omnee 250 oOpasios
MIICHUIIBI Pa3INYHOTO JKOJIOro-reorpadu-
YECKOI'0 MPOUCXOKIACHUS U3 KOJUICKIUHU Te-
HETUYECKUX PECYPCOB PACTEHUM U BBIICIHIN
25 nepcrneKTUBHBIX COPTOB 0 YpOKaTHOCTH
3epHa, TaKk KaK MEpBOCTEIECHHAs 3ajaya ce-
JICKIIMOHHON PabOThl B PErMOHE — TOBHIIIIE-
HUE YpOXKANHOCTH COPTOB.

[TouBa ONBITHOTO y4YacTKa — JIyro-
BO-Oypasi ONOA30JICHHO-TJieeBast TsKe-
J'IOC}/FJ'II/IHI/ICTaSI (pH_ ,<4,5; mOABMXKHBIN

— 99-155 MI/KT; OBMEHHBIH KO —
237 304 mr/kr; rymyc — 3,6-3,8 %).

Crangaprom SIBISUICS palilOHUPOBAH-
HBII COPT MECTHOM cenekiuu XabapoByaH-
ka. [IpenmecTBeHHUK — yepHblid nap. [loces
MIPOBOAMIIN BPYUYHYIO B ONTUMAJIbHBIE CPOKHU
(ITI nexana anperns).

ITmomane IOeasHOK cocraBwia 1 M2,
HopMa BbiceBa — 500 BCXOKHX 3€peH. Y UeThbl
¥ HaOJIIOACHHS MPOBOIMIINCEH TI0 OOIICTpPH-
HATBIM MeToauKkam [14, 15].

CozilaHue HOBOTO MCXOJHOTO MaTepu-
aJla B MUTOMHUKE THOPHUIU3AIIH IPOBEICHO
B 2023 r. METOOM BHYTPHBHIIOBOW T'HOpH-
JU3alUU C UCTI0JIb30BAaHUEM NTEPCIIEKTUBHBIX
COPTOB SIPOBOM MATKOM MIIEHULIBI.

l'ogsl vccnenoBaHuii CynIECTBEHHO OT-
JMYAITUCh M0 TIOTOAHBIM ycoBusM (puc. 1). B
nepuo aktuBHoM Beretauuu 2018 u 2019 rr.
OTMeuaNnyd KU30BITOYHOE TEepPEeYyBIAKHEHHUE: 3a
Mail — MIONb THAPOTEPMHUYECKUN KOADPUIIU-
enT (I'TK) cocraBun 2,4 u 2,6 COOTBETCTBEHHO
pU CPEAHEMHOTOJIETHEM 3HaueHuu 1,7; mpu
sToM BhImano 393 u 407 MM ocaakoB (cpea-
HEMHOTOJIeTHee 3HaueHue — 270 Mm).

Henmocrarok  BIaroo0ecne4eHHOCTH
U BBICOKHE JHEBHBbIC U HOYHBIC TEMIIEparTy-
pBl TPU3EMHOTO CIIOS BO3[IyXa HaOIromanu
B 2021-2023 rr.: 3a mait — mions I'TK co-
craBuia 1,4; 1,3; 1,0 coOTBETCTBEHHO, KOJIH-
YeCTBO BBINABIINX 0CAgKoB — 163-223 MM,
YTO HM)KE CPETHEMHOTOJICTHUX 3HAYCHHUH Ha
47-107 mm; 2020 1. HaXOaUJICA B TIpeaeaax
KJIMMaTH4Yeckoil Hopmel. B utone 2021 r. Ha-
Onmonanach 3acyxa C KpPUTHYECKHMMH IOKa-
3aTeNsiMU — CpeHeCyTOYHas TemrepaTypa
BO3/yXxa BbIIe 25 °C 1 KOJIMYECTBO OCAJIKOB
26 MM (TIpY CPETHEMHOTOJICTHUX 3HAYCHHSX
21,4 °C u 132 MM COOTBETCTBEHHO).
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Pucynok 1 — ArpoMeTeopoJioruyeckne yCJI0BUsl B IEPUOJ BereTanumn

pacTeHuii ApoBOi MATKOI nmennusbl, 2018-2022 rr.

Figure 1 — Agrometeorological conditions during growing season
of spring soft wheat plants, 20182022
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Pe3yabTaThl HCc/Ie0BaHU U X 00-
Cy’KIeHMe. YBEIMYEHUE NPOAYKTUBHOCTH
3epHa — 0/IHA U3 BAKHEHIIMX CEJIEKIIMOHHBIX
3aJ1a4 MpU CO3AaHUU COPTOB SPOBOM MIIEHU-
bl B COBPEMEHHBIX YCIIOBUSX CEJIbCKOXO-
35IMCTBEHHOI'O ITPOU3BOACTBA. Y pPOKANHOCTD
KOJUIEKIIMOHHBIX 00pa3loB B Ojaronpusr-
HBIX W HeONmarompusaTHbIX ycioBusx Cpen-
Hero [lpuamypbsi CylIECTBEHHO M3MEHSIACh
Kak 1o rogam (ot 292 no 959 r/m? B 2021 r.),
Tak ¥ 1o coptam (ot 93 o 726 r/m? y copra
CronbInmuHCKas).

Ha ocHOBaHMM NpOBENEHHOTO AMCIIEP-
CHOHHOTO aHalM3a OLIEHEHa J0Js BKJIaja
TE€HOTUIIA ¥ TNOTOJHBIX YCIOBHUH OKpY’Karo-
meil cpenpl. BwisgBieHo, 4TO Hambobiee
BIUSHUE Ha pEAIU3alUI0 NOTEHUUAIbHON
YPOXXKallHOCTH KOJUIEKLIMOHHBIX 00pa3IoB
SPOBOM MSTKOM NIIEHUIIBI OKa3bIBal (hakx-
TOop «rom» — 56,25 %. Jlonsa Bkiaga «copm»
coctaBuna 34,43 %; BozneiicTBue (GpakTopoB
«copT X roa» — 9,32 %. YcraHoBIIE€HO, UTO B
roJpl MIPOBEIEHUS MCCIEIOBAHUN Pa3IUuus
MEX]y YpO>KalfHOCTBIO COPTOB OBUIM CyIIe-
CTBEHHBI HA YPOBHE 3HAUUMOCTH 5 %o.

B pesynbraTe uccienoBaHUil BbIaeNe-
HO 25 KOJUJIEKIIMOHHBIX COPTOB SIPOBOM MsIT-
KO MIICHUIIBI, KOTOPBIE MPEBBIMIAIOT CTaH-
JIapTHBIA copT XabapoBuaHKa B CpEHEM Ha
29-412 r/m? (Tabu. 1), OTIMYAIONIMXCS BHICO-
KOW YCTOMYMBOCTBIO K IOJICTAHUIO HE3aBU-
CHUMO OT MOTOAHBIX YCIOBUH TOAA.

Y 060JbIIMHCTBA TEHOTUIIOB MIIEHU-
bl IPU YXYAIIEHUN YCIOBUM BBIPAIIUBAHUS
OTMEYaJld CYIIECTBEHHOE CHIKEHHUE JAaHHO-
ro nokasaresnsi MPOAYKTUBHOCTH, OCOOCHHO
y coptoB Crennas 100 (Kasaxcran), Boett
(IIBemwms), Monae3, Xast (Poccus, Tarap-
cran), Croneimuuckas 2 (Poccus, Omckas
obnacte) — B 5,5-7,8 paza. B Toxe Bpems
BhIZIcNIeHBI copTa Anabyra (Poccust, Tromen-
ckas obnacte), BoeBonma (Poccus, CapaTos-
ckast obnacte), Morocco (Adpuka), Tynaii-
koBckas 110 (Poccus, Camapckast 06acTs),
Jasna (ITospma), oTMYaromKecs: CTaOUILHO
BBICOKOH YPOXKalHOCTHIO HE3aBUCHUMO OT I10-
TOJTHBIX YCIOBHI.

OCHOBHBIM €TIOCOOOM CO3AaHUS TIOITY-
JAUUNA SPOBOM MATKOW IIIEHUIBI SBIISETCS
BHYTpUBHJIOBas rudpuausanus. Bpems ko-
JIOUIEHUS] W LIBETEHUS KOJIJIEKIMOHHBIX CO-
PTOB MILIEHUIBI B TOYBEHHO-KIMMATHUYECKUX
ycnoBusix Cpennero [lpuamypes pasznuya-
J10Ch, IOATOMY OOpaTHbBIE CKPELTUBaHUS ITPO-
BEJICHBI 11 8§ KoMOuHanui (Tab. 2).

OTMedeHo, 9TO B KOMOMHAIMSIX CKpe-
[IMBAHMS C YYaCTHEM MECTHBIX COPTOB AH-
des u [lanupa B KauecTBE MaTEPHUHCKOMN
dbopMbI chopMupoBanoch Oobliee Koamye-
CTBO 3€pEH M MPOIEHT 3aBSI3bIBACMOCTH OBLIT
CYIIECTBEHHO BHIIIIE, YeM TPU UCIOIH30Ba-
HUU JaHHBIX COPTOB B Ka4eCTBE OTIIOBCKOM
bopMBI.

B pesynbrare mpoBeneHus CKpeuiuBa-
HUll Takxke ObUTo moiydeHo 30 ruOpUIHBIX
KOMOMHanui (B CKOOKax yKa3aHO KOJHye-
CTBO 3€peH):

Honmez x Audes (57);

Kannnka X TromeHouka (4);
Kanunka x Nonne3 (46);
TymnaiikoBckas 108 x Morocco (42);
Mepuana x TynaiikoBckas 110 (21);
Calispero x TymaiikoBckast 110 (48);
Sr5 x Anbs Bapuc (18);

Xast x Anabyra (39);
Tynaiikosckas 110 x Mepana (8);
Hamupa x Mongsiz (56);
CronbmuHckas 2 X Mepuana (32);
Morocco x BoeBona (36);

Jasna x IIpoxopoBka (44);

Crennas 100 x Tromenouxa (39);
Xaar x OmMckas robueitnas (38);
Nonnp1z x Crennas 100 (42);

Sr9b x Boett (19);

Sr5 x Boesona (10);

bymsix x Amabyra (34);

Anp Bapuc x Tromenouka (27);
Anb Bapuc x Omckas robuineiinas (16);
Anp Bapuc x Anadyra (8);

Anp Bapuc x [Ipoxoposka (21);
Ponuuk x Crennas 100 (47);
Ponnuk X Mepuana (33);
Tromenouka x Monneis (52);
Anmaxken x Xast (70);

[TpoxopoBka x bymsik (55);
ITpoxoposka x Xast (17);

Calispero x Meprana (44).

[TporieHT 3aBS3BIBAEMOCTH Y KOMOWHA-
i Kosebancs oT HU3KoH (2 %) 10 BBICOKOM
(85 %), uTo 00YCIOBIEHO MOTOJHBIMU YCIIO-
BUSIMU OKPYXKAOIIEH Cpellbl, TEHETHYSCKON
COBMECTHUMOCTBIO MCXOJHBIX POTUTEIHCKUX
(GOpM 1 HEKOTOPBIMU JAPYTUMH (HhaKTOpaMH.

OO0r1ee KOIMYECTBO THOPUAHBIX 3€pPEH
B ONbITE cocTaBWiIO | 685 mTyk, cpeaHss
3aBs3bIBaEMOCTh — 44,5 %. [lonydeHHbIe ru-
OpuIbl pPEeKOMEHAYIOTCS IS JallbHEHIIero
U3YYEHHUS B CICAYIOUINX MOKOJCHUSX.

20 LanbHesocmouHbIl azpapHbil eecmHuk. 2024. Tom 18. Ne 1



HayuyHoe obecrieueHue AlK

AepoHomusi

Tabamua 1 — YpoxkailHOCTh KOJJIEeKIIMOHHBIX 00pa3l0B sIpOBOil MATKOW mimeHunbl, 2018—

2023 rr.

Table 1 — Productivity of collection samples of spring soft wheat, 2018-2023

B rpammax Ha OIMH KBaJpaTHBLIA MeTp

YpoxailHOCTh
Copr IIpouncxoxnenue
MUHMMAJIbHAasI CpeaHas MaKCHUMAJIbHASA
XabapoBuyaHka Poccus, 5 179 363 484
(crannapr) XabapoBckuil Kpaii
Poccus,
Audes Xabaposckuii kpait 281 340 405
Poccus,
HAamapa XabapoBckuit Kpait 265 392 >82
Kanumka Poccn, 237 487 585
MockoBckast 001acThb
Bynsax Poccust, Tarapcran 220 528 770
Anabyra Pocen, 545 621 696
TromeHCKast 00J1acTh
Xadr Poccus, Tarapcran 113 467 675
S19b ABcTpamus 244 398 533
Sr5 ABcTpanus 292 544 796
OMcKas to6ueitas Poccus, 236 552 660
Owmckast 00acth
Anp Bapuc Poccus, Tatapcran 207 489 770
Boesosa Pocens, 630 775 959
CaparoBckas 0071acTh
Calispero Opanius 228 567 676
TroMeHouKa Pocens, 203 448 591
TroMmeHckas 001aCcTh
Nonnsz Poccus, Tarapcran 116 548 675
Morocco Adpuka 406 499 592
Tysaiikosckas 108 C Poccus, 314 512 617
amapckasi 001acTh
Tynaiixosckas 110 Poceu, 467 568 630
Camapckast 00J1aCcTh
Poccws,
Mepuana TamOboBcKkas 06acTh 363 575 728
CronpInuHCKas 2 Poccus, 93 480 726
Omckast 001acTh
Jasna [Tonpra 390 475 560
Poccus,
IIpoxopoBka CapaToBckas o6TACTS 428 552 756
Crennas 100 Kazaxcran 126 393 696
Boett Isenus 88 437 510
Poccus,
Ponnmk YensbOuHckas 001acTh 336 428 548
AnmakeH Kazaxcran 256 411 565
HCP =21
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Tabauua 2 — I[psimMbie 1 00paTHbIe KOMOMHALIMU CKpeluBanus, 2023 r.
Table 2 — Direct and reverse crossing combinations, 2023

IIpsimoe ckpemmBanue Oo0paTHOe ckpemuBaHue
Marepunckas | OTuoBcKasi YUCI0 qYuCI0
dopma dopma 3epen, 3aBﬂ3I>IB0/aeMOCTL, 3epen, 3aBH3bIBo/aeMOCTL,
LIT. 0 ILIT. °
Audest Kanunka 40 66 11 17
TynaiikoBckas Bymsx 40 45 37 47
Analyra TynaiikoBckas 110 53 51 12 12
TymnalikoBckas 110 Xast 57 66 42 46
Sr9b Sr5 64 51 57 45
Hammpa Kanmaka 63 62 2 2
Owmcias Bymix 64 50 36 38
1o0ueiHas
Axs Bapruc Boepona 58 85 26 50

3akioueHue. Buloenenvl KoJeKyu- KOIUYeCme8om 2ubpuoHulx 3eper 1 685 wmyx.

OHHble copma SAPOo8Ol NULEHUYbL C BbICOKOL
U cmabunbHoU ypooicaunocmvo — Anaody-
ea, Boesooa, Morocco, Tynatikosckas 110,
Jasna, komopwie pekomeHOyromcs 015 KO-
YeHus 8 celleKYUOHHDbIU npoyecc.

B pezynomame nposedenusi ckpewusa-
HUL ObLI0 noTy4eHo 46 komourayuii ¢ 0owUM

B 8 kombunayusix coenamvt npsamvie u oopam-
Hble CKpewWUBanus, npu SMoM CpeoHsis 3a65-
3vleaemocms 6 onvime cocmasuna 44,5 %.

B nepcnexmuénvix HayuHvlX ucciedo-
BAHUSX DPEKOMEHOYemcsi NposedeHue 0djlb-
Helue2o U3yueHus: 2UOPUOHBIX NONYAAYUL
APOBOU MALKOU NULCHUYDBL.
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Annomayusa. AKTyanbHOCTb PabOTHI 00yCIIOBIEHA HEOOXOAMMOCTBIO OTIPEeIICHHS TOBAPO-
BEHBIX XapaKTEPUCTUK COPTOB SITOJIbl aKTUHUUH apryTa, pouspacTaromiei Ha reppuropuu [Ipu-
MOPCKOTO Kpasi, IpH €€ palMoHaJIbHOM HCIIOJIb30BaHNH. B KauecTBe 00bEKTOB HCCIICIOBAHUS UC-
MOJIb30BaHbI SATO/ABI AKTUHUANU apryTa (Actinidia arguta) copToB «AHaHacHas», «lIpumopckas»,
«["annbep» u «Mccany», cobpannsie B 2020—2022 rr. Ha ¢pepmepckux miantanusx Crnacckoro paio-
Ha [Ipumopckoro kpas. B pabore nmpuMeHeHbl cTaHIapTHbIE METOAUKH UCCIEI0BaHUi U 00paboTKU
SKCTIEPUMEHTANBHBIX JJAHHBIX. Macca Aroj pa3HbIX COPTOB aKTUHHIUH apryTa Kojebasiach B Tpe-
nemnax ot 3,0 no 10,0 r. ITpu 3TOM sIrOABI pa3HBIX COPTOB OJM3KH 1O CPOKAM HACTYTUICHUS (DEHOTH-
MUYHBIX (pa3 U OPraHOJIETITUYECKUM CBOMCTBAM, COJICPIKAHUIO CyXHX BEIIECTB, CaXapoB, BATAMUHA
C. COop darox cnenyer oCyLIeCTBIATH OMHOBPEMEHHO 0€3 pa3/ielieHns TIOMOJIOTUYECKUX COPTOB B
BUJIE COPTOCMECH M HAINPABIATh HA PEaM3aIMI0 WK POMBIIUICHHYIO TepepadoTKy.

Knrouesuie cnosa: Aroabl aKTUHUAWHK apryrta, COpT, XHUMHYCSCKUN COCTaB, BUTAaMHWHBI, ITUIIC-
Bas ICHHOCTb

Jlna ywumupoeanun: Mensenesa J. A., Ulynsruna JI. B. MccnenoBanne XuMrueckoro co-
CTaBa SO/l aKTUHUINK apryTa (Actinidia arguta), mpouspactatoieii B [Ipumopckom kpae // Jlanb-
HEBOCTOYHBIHN arpapHbiii BecTHUK. 2024. Tom 18. Ne 1. C. 26-34. doi: 10.22450/1999-6837-2024-
18-1-26-34.
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Abstract. The relevance of the work is due to the need to determine the commodity character-
istics of varieties of Actinidia arguta berries growing in the Primorsky krai with rational use. The
objects of research were Actinidia arguta berries of "Ananasnaya", "Primorskaya", "Ganiber" and
"Issai" varieties picked on farm plantations in Spassky district of Primorsky krai in 2020-2022.
The work used standard methods of research and processing of experimental data. The weight of
berries of different varieties of Actinidia arguta ranged from 3.0 to 10.0 g. Berries of different va-
rieties are close in terms of the onset of phenotypic phases and organoleptic properties, content of
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dry matter, sugars, vitamin C. Berry picking should be carried out simultaneously in the form of a
variety mixture without separating pomological varieties and sent for sale or industrial processing.
Keywords: Actinidia arguta berries, variety, chemical composition, vitamins, nutritional value
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Beeagenne. CornacHo Crpareruu mno-
BBIIIICHUS KAa4yeCTBa MUIIEBOW MPOIYKIHH B
Poccuiickoit @eaepanmu 10 2030 rona, ogHOM
U3 OCHOBHBIX 3aJau SBISIETCS MPOU3BOJICTBO
NUIIEBONW MPOAYKIUU HOBOTO IMOKOJCHHUS C
3aJJaHHBIMH XapaKTEPUCTHUKAMH KadecTBa H
OTBEYAIOIIEH MPUHIMIIAM 3]I0POBOTO MHUTA-
Hust. OHa NPOJMKTOBaHA HEOOXOIUMOCTBIO
CO3JIaHMsI U aKTUBHOTO BHEAPEHHS B CTPYK-
TYpY NUTAHHSA TOJIE3HBIX VIS 3I0POBBS TPO-
JTYKTOB MaccOBOT0 TOTpeOieHus, 6maronaps
HAJIMYAI0O B MX COCTaBe (hM3MOJIOTHUECKU
[ICHHBIX HYTPUEHTOB, BOCHIOJIHSIOMUX Ae(u-
IIUT MUIIEBBIX, & TAKKE MHHOPHBIX 3CCEHIIH-
QJIBHBIX BEIECTB, BHICTYMAIONINX B KAYECTBE
3¢ (PEKTUBHOTO HMHCTPYMEHTa 3alllUTHI Op-
raHW3Ma OT HETaTUBHBIX OWOJIOTUYECKUX H
TEXHOTE€HHBIX BO3/ICHCTBUL.

Jl1s co3iaHust HOBBIX IPOAYKTOB 3710~
POBOrO MHUTAaHMS, COAEpPNKAMMX (PyHKIMO-
HaJbHBIC MHIPEIUEHTHl U CHIDKAIOIIUX Je-
(UIUT OTIENBHBIX BELIECTB, HEOOXOAUMO
PalMOHATILHO MCIOJIb30BaTh PETHOHAIIbHBIC
pecypchl. McTOYHMKaMU KOMILIEKCa KH3-
HEHHO BaXXHBIX BEILECTB SBJIAIOTCS STOJBI,
B TOM 4YMCIe aKTUHHIUA apryTta (Actinidia
arguta) [1, 8, 15]. Ha teppuropun Ilpu-
MOPCKOIO Kpasi BBICOKOM YpPOKalHOCTBIO
XapaKTepU3YIOTCS HECKOJIBKO €€ COPTOB
(«AnanacHas», «IIpumopckasy, «["anubGep»
u «HMccan»). OnHako, 10 HACTOSIIETO Bpe-
MEHU aKTUHUAMS apryTa SIBISIETCS Majou3-
Y4EHHBIM 00BEKTOM M OCTaeTcs 3a Ipeeia-
MU BHUMaHHS JUIsl TPOMBIIIJICHHOTO cOopa,
nepepadoOTKH U peaiv3allid B TOProOBOM
ceTH. Vcnonb30BaHue 3TOTO IUIOA0BOTO Chl-
pbsl MOXET CIOCOOCTBOBATh YBEIUYECHUIO
CBIPBEBOI 0a3bl ISl MPOM3BOACTBA MPOIYK-
TOB MHTaHUS, YaCTUYHO 3aMEHUTh HCKYC-
CTBEHHbIC XMMHUYECKHUE JOOABKH U 3aMEHHU-
TEJIU, CHU3UTh TPAHCIOPTHBIE M3JCPKKU B
JIOTUCTHKE SITOAHOTO CBHIPBSI.

Heab wucciaenoBaHuii 3axnouaemcs
8 U3YYeHUU XUMUUEeCKO20 COCmasa 1200 aK-
munuouu apeyma (Actinidia arguta) copmos
«Ananacnasny, «Ilpumopckasy, «l anubep» u

«Hccau», npouspacmarowux Ha meppumo-
puu IIpumopckozo kpas.

Marepuajsl 4 MeTOAMKA HCCJIEI0-
BaHuii. OOBEKTOM HCCIEeIOBAHUS SBIISUIUCH
CBEXXHE ATOJbl aAKTUHUANU apryTa (Actinidia
arguta) copToB «AHaHacHas», «IIpumop-
ckasy, «lamubep» u «Mccamy. Ilpenmer
UCCJIEIOBAaHUM — INHUIIEBas LIEHHOCTb U Ka-
YECTBEHHBIE XaPAKTEPUCTUKU JaHHBIX ATOM.
Martepuan nccienoBaHus — AroHas NPOaYyK-
s, BBIpalBaeMas Ha (pepMepCKUX IJIaH-
tauusx Cnacckoro paiiona IIpumopckoro
Kpas. YKa3zaHHbIE cOpTa aKTMHHUJIUU apryra
IIPEJICTaBJICHbI HA PUCYHKE 1.

COop srom akTHHHIWU apryTa ocy-
HIECTBISJICS B (DepMEPCKUX XO34iCTBaxX B
CEHTSI0pe ¢ paslieleHHeM MOMOJIOTHYECKUX
COPTOB Ha TEXHUYECKOW CTaIuU 3pPETOCTH.
B nanHoli paboTe MpHUBEAECHBI pPe3yIbTAaThI
WCCJICTIOBAaHHUM AT0J] aKTUHHUIUU apryTa, BbI-
MOJTHEHHEIX B Teuenue 2020-2022 rr.

Uccnenosanue nuIeBod IIEHHOCTHU
SATOJ OCYHIECTBJISUTM IO COOTBETCTBYIOIINM
MEeTO/JaM, U3JI0’)KECHHBIM B HOPMAaTHUBHO-IIpa-
BOBBIX JIOKYMEHTAaX, CIPAaBOYHBIX MCTOYHH-
KaX U METOJMYECKUX YKa3aHUSIX.

B kadectBe METOJO0B HCCJICIOBaHUA
HCIIOJIB30BAIUCH CIICAYIOIINEC:

1) conepxkanue Buramuna C onpenens-
JA TUTPUMETPHUYCCKUM METOJOM COIJIaCHO
tpeboBanusiM ['OCT 24556—89 «IIpoaykTsl
nepepaboTKH TUIONOB M OBOMICH. MeTobl
onpeneneHusi ButTamuHa C;

2) copepxaHue P-akTUBHBIX BEIIECTB B
nepepacuere Ha pyTUH ONPEEIsIN CIIEKTPO-
(hOTOMETPUYECKUM METO/IOM B COOTBETCTBHH
¢ 'OCT P 55312-2012 «IIpononuc. Meroa
onpezeneHus: (IaBOHOUIHBIX COSIUHEHU;

3) conepkaHue MEKTHUHOBBIX BEIIECTB
B sirosiax — cornacHo ['OCT 29059-91 «IIpo-
IYKTHI TiepepaboTKu TII0A0B U oBolen. Tu-
TPUMETPUUECKUI METOJ| ONpeAeNeHUs] MeK-
THUHOBBIX BEIIECTBY;

4) conepaHue caxapoB — B COOTBET-
ctBuM ¢ ['OCT 8756.13—-87 «IIpoayKThI

HanbHegsocmouHbIl azpapHbil secmHuk. 2024. Tom 18. Ne 1 27



AzpoHomusi HayyHoe obecrieueHue AlK

a) copT «AHanacHas»; 0) copt «IIpumopckas»; B) copT «I"anudep»; r) copt «Mccan»
Pucynoxk 1 — Bujx pacrennii u siroa akTUHHUAMU apryTa (Actinidia arguta)
a) "Ananasnaya" variety; b) "Primorskaya" variety; c) "Ganiber" variety; d) "Issai" variety
Figure 1 — Species of plants and berries of Actinidia arguta
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nepepaboTKU TUIOI0B U oBoIei. Me-
TOJIbI OIIPENICTICHUSI CaXapOBy;

5) cyxue BelecTBa OnpeAeIIsiiin TepMO-
rPaBUMETPUYECKHM METOJIOM 110 TPeOOBaHU-
am [OCT 28561-90 «IIpoaykThl mepepaboT-
KU IJI0JIOB U OBOILIEH. MeTo bl onpeiesieHus
CYyXHX BEILECTB WUJIU BIarm»;

6) conepkaHue TUTPYEeMOW KHUCIOTHO-
CTH yCTaHaBIMBaJIM MOTEHLIUOMETPUUECKUM
TUTPOBAHHUEM B COOTBETCTBHH C TPEeOOBAHU-
amu ['OCT ISO 750-2013 «IIpoxgyxTsl nepe-
pabotku ppykToB u oBoieil. Onpenenenue
TUTPYEMOU KHUCIIOTHOCTHY;

7) coaep)aHUe 30Jbl OIpPEAesIH
cormacHo ['OCT 25555.4-91 «IIponykTsl
nepepaboTKU TUTOJIOB U OBOIIEH. MeTob
orpezieNieHus 30JIbl U IIEJI0YHOCTH O0IIel 1
BOJIOPACTBOPUMOM 30JIbI»;

8) comepkaHWE KalbIUsi W MAarHUA
OTIPE eI KOMITIEKCOHOMETPHYECKIM Me-
toaoM [2], bochopa — merogom [enumxe [3],
xene3a — o 'OCT 26928-86 «IIpoaykTsl
NUIIEBbIe. MeTO T ONIpeIeIICHUS JKEIe3a.

OpraHonenTHUecKyr0 OLEHKY OCy-
HMICCTBISUTM 110 S5-OayibHOM cucteme [4].
DOHEPreTHYecKyl0 IIEHHOCTh  MPOIYKIIUU
YCTaHABJIMBAJIN PACYETHBIM METOAOM [5].

PesynbTaThl HCce10BaHUH U UX 00-
cy:xkaenue. Pe3ynbrarbl UCCIIENOBaHUN XU-
MHYECKOI0 COCTaBa SroJl IPEACTABICHBI B
tabmuue 1. Kak BuaHoO, conepxaHne BUTaMu-
Ha C B SIro1ax akTHHUMY apryTa pa3jIMuHbIX
coptoB BapsupyeT ot 104,3 no 223,8 mr%,
IIPUYEM CaMO€ BBICOKOE COJEp:KaHUE OTMe-
qaerca B muojgax copra «lIpumopckas», a
HU3KOe — B Arojax copta «['anubep».

AcCKOpOMHOBAsI KHCJIOTa OTHOCHTCSI K
rpymmne He(pepMEHTHBIX aHTHOKCHIAHTOB.
Ona aKkTHBU3UpPYET OMOCHHTE3 KOPTHKOU/I-
HBIX TOPMOHOB, OTBETCTBCHHBIX 32 aJIalITHB-
HbIC pEaKIUU OpraHu3Ma, OOYCIIOBJIMBas
AHTHCTPECCOPHOE BIIMSHUE; TOPMO3UT IIPO-
IIECCHI TIEPEKUCHOTO OKHMCIICHHS JIUIHIIOB, C
4YeM CBsI3aH MeMOPaHOCTAOMIU3UPYIOIIHN
3¢ddeKT; HMeeT KaWUISPOYKPEIUITIONIHMA
3¢ dexT (KOTophIi peanu3yercs MyTeM TOro,
yro BuTaMUH C CYIIECTBEHHO BIMSET Ha
(dbopMHpOBaHUE KOJIJIATEHOBBIX BOJIOKOH CO-
CYJIOB, KOXH, KOCTHOH TKaHH H 3yOOB); CITO-
COOCTBYET YCBOCHHIO JKeJIe3a U HOPMAITU3yeT
IPOIIECChI KPOBETBOPCHHMS, 2 TAKIKE YUACTBY-
€T B OKHCJIHTEIbHO-BOCCTAHOBHUTEIBHBIX
peakiusax, (yHKIIMOHUPOBAHUU HMMYHHOM
CUCTEMBI.

Cornacno Hopmam ¢u3nonoruueckux
noTpeOHOCTEH B SHEPrHMM W THILIEBBIX Be-
IIeCTBAX JJISi Pa3M4YHBIX I'PYMI HAaceJIeHHUs
Poccuiickoit  ®@enepauyu, yTBEPKICHHBIX
Pocnorpebnanzopom (2021 r.), ¢usuonoru-
YyecKas MOTPEOHOCTD ISl B3POCIBIX B aCKOP-
O6unoBo# Kucnore coctasiseT 100 Mr/cyTku.

Ilo monmyuyeHHBIM JaHHBIM, HAaUMEHb-
niee coaepkaHue P-akTHBHBIX BEILIECTB,
OCHOBHBIMM  IIPEACTABUTEISIMU  KOTOPBIX
ABIISIOTCS (DITaBOHOM[IBI, BKJIIOYAsi PYTHH, B
Arojjax aKTUHUJIUHM apryTa ObLJIO OTMEYEHO
y coprta «lanubep» — 20,5 mr%, a makcu-
MajbHOE y copTa «AHaHacHas» — 26,1 Mr%.
dusunosornyeckas pojib pyTHHAa CBOAUTCS B
pEryJsSIIMM  3aIMTHO-aJalTAllMIOHHOIO  I10-
TEHIMaja OpraHu3Ma, oH 00J1a/1aeT aHTHUOK-
CU/IAHTHBIM JICHCTBUEM.

CopepxaHue MEKTUHOBBIX BEIECTB B
Arofax AakTUHUAMMU apryTa, MpOH3pacTaro-
mieit B [IpuMopckoM Kpae, COMoCTaBUMBI C
MMEIOIUMUCS B JIUTEpAType NaHHBIMU [1],
OJTHAKO UMEET MECTO HEKOTOPOE UX MpPEBbI-
[IEHHE B SroJax MPUMOPCKUX COpTOB. M3-
BECTHO, YTO MEKTHHOBLIE BEIIECTBA CIIOCO0-
HBI OKa3bIBaTh OMOCPEJIOBAHHOE BIUSHUE HA
MeTaboIM3M XOJIECTEPUHA U JTUIUIOB (JIHUIIO-
MPOTEUHBI HU3KOW TJIOTHOCTU W TPUIIIHLIE-
pHUIbl); HA TIMKEMHYECKYIO0 Harpy3Ky MHIIH,
YPOBEHb TJIIOKO3bl U WHCYJIMHA; MPOSBIATH
npeOuoTHYECKOE EHCTBHUE; CBSI3bIBATH U BbI-
BOJIUThH TSIKEJIbIE METAJUIBI [6].

Ob6miee conepkaHne caxapoB B UCCIIe-
JIyeMBIX SATOAaX M3MEHSETCS B Ipejaeiax OT
9,2 1o 10,7 %, 94TO COIMOCTaBHMO C JAHHLIMHU
0 COJICPYKAHUIO CaXapoB B SATOJaX aKTHHHU-
JIAY, TIPEJICTaBIICHHBIMU B pabdoTax [1, 8, 15].

W3BecTHO, 4yTO Ha coiepKaHUE PACTBO-
PUMBIX CYXHX BEIIECTB OOJIBIIOE BIIUSHUE
OKa3bIBalOT KJIMMATUYECKUE YCJIOBUS 30HBI
npouspactanus [4]. IlpuBenennsie B TabauU-
ne | maHHbIe MMOKa3aid, YTO MaccoBas JOJSA
PacTBOPUMBIX CYXHUX BELIECTB SITOJ paziuy-
HBIX COpPTOB aKTUHHWJIMUU apryTa, Ipouspac-
tarome B [IpumMopckoM kpae, Bappupyer B
npexaenax ot 18,1 mo 21,3 %. Ilo-Bunumomy,
YCIIOBUSI IPOU3PACTAHUSI STUX PACTEHUM 5IB-
JSI0TCS OJIarONPUSITHBIMU.

Cyxue BemiecTBa Aroj akTUHWIWU B
OCHOBHOM IIPEJCTaBJIEHbl caxapamu (Tmpe-
UMYIIECTBEHHO TJIOKO30H M (PYKTO30H, B
HE3HAUYUTEJbHOM KOJIMYECTBE — Caxapo30ii).

Kucblil BKyc 11010B 1 Aroj] 00ycioB-
JIeH HaJM4YueM CBOOOJHBIX (OPM KHUCIOT
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Tabanna 1 —-XuMHU4eCKHii cOCTaB Aro pa3HbIX COPTOB AKTHHH/IMHU apryTa, Ipou3pacTaomei

B IIpumopckom kpae

Table 1 — Chemical composition of berries of different varieties of Actinidia arguta growing

in Primorsky krai

CopT aKkTHHMIUY aAPryTa
Iloka3zarenn
AnanacHas | [Ipumopckas | I'anudep Hccan
MaccoBas 107151 paCTBOPUMBIX CyXHX 19.940.15 18.140.15 20.620.15 | 21.3+0.15
BeHIeCTB, % > > > > s s s s
MaccoBas fons caxapos, % 9,9+0,15 10,2+0,15 10,7+0,15 | 9,2+0,15
MaccoBas 10715 TUTpYyeMbIX Kuciot, % | 1,4+0,10 1,8+0,10 2,1£0,10 2,8+0,10
MaCCOBaHOI[OJBI MMEKTHHOBBIX 1,5+0,10 1,6+0,10 1,6+0,10 1.7+0,10
BEIIeCTB, %
MaccoBas nois Butamuaa C, Mmr% 168,6+0,15 | 223,8+0,15 | 104,3+0,15 | 186,7+0,15
Maccosas iox P-akTuBHbIX 26,120,05 | 22,6£0,05 | 20,5:0,05 | 21,3+0,05
BEIIECTB, MI'% (PyTHH)
MaccoBas 10 307561, % 0,79+0,05 0,75+0,05 0,68+0,05 | 0,71+0,05
MaccoBas 10715 Kanblys, Mr% 4,16+0,10 4,24+0,10 4,29+0,1 4,54+0,10
MaccoBast 10J1s1 Maruust, Mr% 1,7+0,10 1,5+0,10 2,1+0,10 2,3+0,10
Maccosast noins pocdopa, Mmr% 46,6+0,10 44,2+0,10 47,6+£0,10 | 51,6+0,10
MaccoBas 101 Kenesa, Mr% 0,21+0,10 0,23+0,10 0,19+0,10 | 0,17+0,10

(Ha3bpIBaeMbIX TUTpyEeMbIMH). OpraHudeckue
KHUCJIOTHI B aKTUHUIUU TPEJICTABIICHBI MIPEU-
MYIIECTBEHHO S0JIOYHON, TUMOHHOW M IIa-
BEJIEBOM KHUCJIOTaMH, KOTOPBIE Y4YaCTBYIOT
B (hopMHpOBAaHUHM TPUATHOTO KHCIOBATOTO
BKyca sroi. VX coxmepxaHue BapbUpYET B
npenenax ot 1,4 1o 2,8 % u npespimaeT ypo-
BEHb COJIEPKAHMS B SITOJIaX, BBIPAIIIUBAEMBIX
B Ipyroit mectHoctu [1, 8, 9, 10, 11, 12].
CornacHo uccinenoBanusm [1, 8, 9, 10,
11, 12], B Arogax akTUHUJIUU apryTa COAEp-
’)KaHW€ MMHEpPAJbHBIX BEHIECTB COCTaBJIs-
et 0,68-0,79 %. OcHOBHblE MUHEpaIbHBIC
BEILIECTBA MPEACTABICHbI COJIAIMHU KaJbIIUs,
docdopa, Maraus u xeje3a, KOTOpble HaXO-
JISITCS B JIETKO YCBOSIEMOM (hopMe B ONITUMAITb-
HBIX JJI OpraHu3ma cooTHoeHusax. O1HaKko
COJ/IepKaHUE TAKUX IIEMEHTOB, KaK KaJlbIUH,
dbocdop, MarHuii 1 kene30 B Aroax aKTUHU-
JIM HE3HAYUTEJIbHO 10 CPaBHEHUIO C PEKO-
MEHAyeMOi HOpMoO# moTpebnenus. Ux gomns
OT CpeHECYTOUHON NOTPEOHOCTH /ISt B3pOC-
JIoro 4yenoBeka cocrasisieT Bcero 0,4-6,7 %.
DHepreTuveckas IEHHOCTh HCCIeIye-

MBIX SITOJ] AKTUHHUJIUU JOCTUTAET B CPETHEM
40 xkan Ha 100 rpamm.

Hamu mpoBeneHbI ucciaeaoBaHusl Mac-
ChI ATOJT aKTUHUJIUW apryTa B 3aBHCHUMOCTH

OT €€ copTa. YCTaHOBJIEHO, YTO Macca SIrof
pa3HBIX COPTOB Kosiebanach B IMpeaesiax oT
3,0 mo 10,0 r. K uncny nHambosee KpymHO-
IUIOJHBIX OTHOCATCA copTa «laHubep» u
«IIpumopckas», UMEIOLINE CPEIHIOI0 Maccy
srog Oonee 5,0 T (mpuyeM MakcUMalbHas
Mmacca coctasisiet 5,5-10,0 ). Ipyrue copra
(«Ananacnas» u «lccam») HUMEIOT STOAbI
cpenneit senuuunsl (3,0—4,0 r).

B 3aBucumoctu OT roja oTmeuanach
HEKOTOpasi M3MEHYHMBOCTh CpPEIHEH Macchl
SAroj aKTHHUAMK apryTa (Tadu. 2). Y copToB
«AnanacHas» u «['aHnOGep» K03 huUIUCHT
Bapualnuu maccel sroxa (V) Obl1 HE3HAYM-
TenbHBIM U coctaBun 1,4-1,9 %. Cpenneit
M3MEHUYUBOCTbBIO 3TOTO MTPU3HAKA XapaKTepHu-
30Banmch copra «IIpumopckas» u «Mccam» ¢
koa¢dunmentom Bapuanuu 7,1-8,1 %.

B Tabnuie 3 mpeacraBieHsl pe3yibTa-
ThI I/ICCHGI{OBaHHﬁ OpPTaHOJICIITUYICCKUX Xa-
PAKTEpPUCTUK COPTOCMECHU AT0J] aKTUHUJIUU
apryTa.

B xaxx10ii mapTun COPTOCMECH C HE3HA-
YUTEIbHBIMU JepeKTaMu (POPMbI U OKPACKH,
HE3HAYUTEJIbHBIMU BMATHHAMM, HEOOJbIIH-
Mu Oyropkamu otmeuanoch 1,13+0,52 %
MaccoBOM J0Ju AT (Tad. 4).
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Tabanna 2 — Macca firoJ cOpToB aKTHHHUIMHU apryTa
Table 2 — Weight of berries of Actinidia arguta varieties

Macca siroa, r HSIST .

Copra 2020r. | 2021 . | 2022 . f«geclcla,r V2% | Min,t | Max, ©
AHaHacHas 2,9 3,2 3,2 3,1 1,9 2,7 3,7
[Tpumopckas 7,3 8,1 8,3 7,9 7,1 7,1 8,4
Iaaubep 9,5 10,0 9,6 9,7 1,4 9,1 10,5
Hccan 3,6 4,2 3,5 3,7 8,1 2.4 4.8
Tadauma 3 — OprasHoJienTu4ecKkHe TMNOKAa3aTe/ld KavyecTBa froJl AKTHHMIMH apryra,

npouspacrtaouux B [Ipumopckom kpae

Table 3 — Organoleptic quality indicators of Actinidia arguta berries growing in Primorsky
krai

Iloxa3zarenn dakTHYeCKasi XapaKTePUCTHKA

STOJIbI CBEJKUE, YUCTHIE, 3I0POBBIE, TOTPEOUTEIHCKOM 3pETOCTH;
OKpacka OT pO30BOT0 JI0 3€JIEHOT0 (IyCTO-3€JIEHOT0) 1IBETOB;
0e3 u3NHIIHEeH BHEIIHEH BIaXXHOCTH; opma —
OBAJIbHO-IIMIIMHAPUYECKAs, BBITIHYTAsi K OCHOBAHHIO

Buemnui Buja

3aMETHBIN 3amax Aroj AKTUHUJIUU apryTa; BKYC CBOMCTBEHHBIN,
3anax u BKyc [IPEUMYILECTBEHHO KUCIIO-CIAAKUI; TIOCTOPOHHUE 3aIllaxu
U IIPUBKYCHI OTCYTCTBYIOT

BHyTpeHHee cTpoeHue MSIKOTb TBEpPJIasi, COUHasi, ynpyrasi, 0€3 HoBpexaeHUN

CreneHnb 3pesocTu OZHOPOIHAS

Taoauna 4 — Ousnyeckne MoOKa3aTeJu KadecTBa COPTOCMECH SIT0J AKTUHHIMM apryra,
npouspacrawiueii B [Ipumopckom kpae

Table 4 — Physical indicators of quality of variety mixture of Actinidia arguta berries growing
in Primorsky krai

Iloka3zarennb XapakrepucTuKa

MaccoBas 1oas IJI0A0B C He3HAUYUTEIILHBIMHU ,ZLCCI)CKTaMI/I (1)0pr1 u 1.13+0.52
OKpaCKH; C HC3HAYUTCIIbHBIMU BMATUHAMMU, HEOOJIBIITUMU 6erpKaMI/I, % ’ i

MaccoBas 107151 TJIOJIOB ¢ TOBEPXHOCTHBIMU Jie(heKTaMH KOXKHIIbI, 00111ast 0.39+0.11
IUIOILAAb KOTOPBIX He Ooinee 1 cM, % ’ ’

MaccoBast 101151 JI0I0B € Ae(heKTaMU KOXKHIIBI B BHJIE 3apyOLIEBaBILIUXCS
TpPEIIMH WIX ToIapanalHoii (CoApaHHON) TKaHH, 00MIast IUIONIA/lb OTCYTCTBYIOT
KOTOpBIX He Ooiee 2 cM, %

MaccoBas A0JI IJI0A0B YBAAIINX, MATKUX, BOAAHHUCTBIX, ICPC3PCIIbIX,
3aIJICCHCBCBIINX, 3aIHUBIINX, ITIOBPCKACHHBIX HACCKOMBIMHU-

} v OTCYTCTBYIOT
BPEAUTEISIMU; C MEXaHUYECKUMHU MTOBPEKICHUSIMU, C IOBPEXKAECHHON
MSKOTbBIO, C U3JIMIITHEH BHEIITHCH BIa)KHOCTBIO, %
MaccoBast 10J11 cpocLIMXcs IUI0A0B, % OTCYTCTBYIOT
[ToBepxHOCTHBIE A€()EKTBI KOXKUILIBI Kak BHIHO, IO MUKPOOHOIOTHYECKHM
obuH yctanoBiensl y 0,39+0,11 % sron ax- MOKa3aTeNsIM ¥ TUTHCHHYECKUM TpeboBaHU-
TUHHUIUH apryTa. M 0€30MacCHOCTU JaHHBIE SATOBI COOTBET-
THHHIMH apryTa, Ipou3pacTaiomeil Ha pep- Tamosxennoro corosza TP TC 021/2011 «O
Mepckux IuaHTanusax IIpumopckoro kpas, 0e301aCHOCTH MHUIICBOM IPOIYKLIHI.

IpUBEIEHBI B Ta0uuIie 5.
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Tabanna S — Iloka3aren 0e30MACHOCTH SITO/I AKTHHU/IMHU apryTa
Table S — Safety indicators of Actinidia arguta berries

3HaYeHU MOKA3ATeIsd

HanMmeHoBaHue mokKa3aTess

no TP TC 021/2011 | (pakTnueckue
TokcHYHBIE 3JIEMEHTbI, MI/KI
CBuHeI 0,40 0,025+0,010
Kaamuii 0,03 0,003+0,001
Pryts 0,02 <0,003
MEBIIIBSIK 0,20 <0,020
MHKOTOKCHHBI, MI'/KT
A¢narokcun B — <0,0001
IMecTunmuabl, Mr/Kr
I'XUr (a-, p-, y-uzomepsi) 0,05 <0,02
AAT, AT, AE 0,1 <0,04
Pammonykianabl, BK/Kr (i1)
VaenbHass akTUBHOCTD Lie3ust-137 160 0
VY nenbHas akTUBHOCTb CTPOHIUsA-90 — —

Muxkpoouosoruy

C€CKHE MMoKa3aTeJin

KonnyecTBo Me30(MIBbHBIX a3pOOHBIX
1 GaKyJIbTaTUBHO aHA3POOHBIX
mukpoopranuzMoB, KOE/r (He Gonee)

5x10¢ 5,3x10%2,1x10?

baktepuu rpymnmel KUIIEYHBIX MAT0YEK
(kom¢opmBI), T

HE JOITYCKArOTCA OTCYTCTBYIOT

S. aureus, T

HE JIOITyCKaOTCs OTCYTCTBYIOT

IInecenn, KOE/r

He 6onee 500 1,0x10%+£0,2x10?

Hpoxoxu, KOE/r

He 601ee 500 6,1x10+0,7x10

3akunwuenue. [lo pesyrvmamam uc-
C1e008aHUL YCMAHOBIEHO, YMO COOePI’CAHUE
buonocudeckyu aKmMuBHvIX KOMHOHEHMO8 8
A200aX AKMUHUOUU ap2ymad, Hpou3pacma-
roweti Ha meppumopuu Ilpumopckozo kpas,
N0360JI5lem UCNONIb308AMb ee 0/ MEeXHOJ0-
2U4ecKol nepepabomku ¢ yeivlo NOLyYeHUs
KaKk 20mosvlx NpooykKmos, max u noayga-
OpuKamos 011 NUUeBol NPOMbILULIEHHOCMU.
s nepepabomxu ciedyem uUCnoaib308amo
copma, Haubolee Oocamvle SUMAMUHAMU,
NeKMUHOBLIMU BeUleCmB8amu, (haasoHoOUAMU
u caxapamu.

Onpedenero, umo 6 s1200ax aKMuUHUOUU
apeyma, npouspacmaiowei ¢ Ilpumopckom
Kpae, colepaicanue CyXux eeujecms 0oCmu-
eaem om 18,1 0o 21,3 %, opeanuueckux Kuc-
aom — om 1,4 0o 2,8 %, caxapos — om 9,2
0o 10,7 % (cpedu komopwvlx OCHOBHLIMU 6~
asomces enoko3a u ppykmosa). Ilo oanHvim
nokazamensimM Smu 5200bl He3HAYUMENbHO

npesocxoosam 8Uobl AKMUHUOUL, 8bIPAWUBA-
eMbIX 8 OpYeUX PecUOHAX.

He00bl akmunuouu apeyma no noka-
3amensim Oe30NACHOCMU  COOMBEMCHEYIom
mpebosanuam Texnuueckoeo peeramenma
Tamoorcennozo corwsza TP TC 021/2011 «O
bezonacHocmu nuwesoll NPOOYKYUU».

Ionyuennvie oannvie no xapakxmepu-
cmuke copmocmecu 51200 aKMUHUOUU apey-
ma, npouspacmarowe 8 yciosusx Ilpumop-
CKO020 Kpasl, UCNOIb308AHbL NPU pA3PAOOMKe
pecnameHmupylowux noxkasamenei u Hop-
MAMUBHBIX OOKYMEHmMo8 «Axmunuous ap-
2yma ceedxcas u mopodicenas. Texnuueckue
YC08UAY.

Ilpomvliunennvle  napmuu  OGHHBIX
200, coomeemcmeyouue OAHHbIM MEeXHU-
YeCKUM YCNIOBUAM, MO2YM Oblmb peanu3o8a-
Hbl nompedumensam u UCNnoib308amvbCs O
8bIPAbOOMKU PA3HOOOPA3HLIX NPOOYKMOSE NUl-
MaHusl.
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BinsiHue CBUHOI0 HABO3a KUAKOM (ppakuuu HA (OpMHPOBaAHUE
3JIEMEHTOB NPOAYKTHBHOCTH B arpoUTOLEHO3€e 03UMOI0 panca

CaetsiaHa AHaToabeBHa Tepemenko', JInaus JImurpueBna Myaposa’
12 KanuHUHTpaJCKuii TOCYTapCTBEHHBIN TEXHUYCCKUI YHUBEPCUTET
Kanununrpaackas ob6mnacte, Kanununrpan, Poccus
!'svetlana.tereschenko@klgtu.ru, > mudroval996@inbox.ru

Annomauus. 11enpro vcciaeIoBaHUM SBISETCS N3yUSHUE BIUSHUS BHECEHUS KUIKOU (pak-
[IUM CBUHOTO HaBO3a HA MPOJAYKTUBHOCTH 03UMOTO parica B yciaoBusax Kanununrpaackoit odmactu.
B crarbe paccMoTpeHbl pe3yabTarsl McclieqoBaHuM, npoBeAeHHbIX B 2018—2022 rr. B ycCioBH-
ax [IpaBAMHCKOrO MYHUIIUIATLHOTO OKpyra KanuHuHrpaackoi o0nacTH, 1o BIUSHUIO BHECCHHS
CBHHOT'O HaBO3a JKUAKOM (ppakiyy Ha Ka4eCTBO MEPE3UMMOBKH PaCTEHUI 03UMOTO0 parica, HeMeH-
TBI IPOJYKTUBHOCTH (KOJIMYECTBO MPOAYKTUBHBIX CTEOIEH, BEC CEMSIH Ha OJTHO PACTEHHE) U YpO-
XKaHOCTh ceMsiH. B kauecTBe 00BEKTOB HCCIeIOBAaHUH OBLITHN B3SITHI THOpUABI Mepcenec u Bucou,
paiionupoBannbie st CeBepo-3anagHoro peruona Poccun. B nepuon ucciaenoBanuii mpoBoauian
HaOMIOZICHNs 32 TIEPEe3MMOBKOM PAacTeHUH O3MMOTO parica, a TakKe IMOJICUYET KOJINYEeCTBa pacTe-
HUHM Ha OHOM KBaJpaTHOM METpE NEepe]] HACTYIIJIEHMEM 3MMHET0 NepHoja U B PaHHE-BECEHHUN
nepuoz (Iocie Havyaja OTpacTaHUs PAaCTEHU), pacyeT MPOLEHTa IEPE3UMOBABIINX pacTeHuil. B
BapHaHTaX ¢ BHECEHHEM OPraHMYECKUX YIOOpEeHUIl B OOJBIIMHCTBE CIy4yacB IPOLEHT IEpe3u-
MOBAaBIIMX PAacTEHUI B cpeHeM Ha 1-5 % Bbllle 10 CpaBHEHMIO ¢ KOHTposieM. O1ieHKa pe3yib-
TaTOB MCCIIEIOBAHUI TaKke IMoKa3ajia yBeTMUYEeHHE KOJIMYEeCTBA MPOIYKTUBHBIX cTeOsel pacre-
HUI 03UMOTro parica Ha 1-3 MmT. B BApHAHTaX ¢ BHECEHUEM JKUIKOH (paklu CBUHOTO HaBO3a IO
CpaBHEHMIO C KOHTpOJIEeM Ha oboux rudpuaax. Macca cemsiH, COOpaHHBIX C OJJHOTO PAaCTeHHS,
JI0CTOBEPHO OOJIbINIE B BapUaHTaX ¢ BHECEHHEM JKUAKOM (hpaKkIMy HaBO3a CBUHEH Ha MPOTSHKEHUH
BCETO IIepro/a ucciaenoBannii. [IpoBeIeHHbIN aHAIN3 ypOKaMHOCTH ITOKA3aJl, YTO B KOHTPOJIBHBIX
BapHUaHTaX 3HAYCHUsI HUXKE 110 CPABHEHUIO C BApHAHTaMU, TJI€ B KaUeCTBE yA0OpEHHsI UCTIOJIb30Ba-
nack >xujKas ppaxius HaBo3a cBuHei. [IpubaBka ypoxaitHocTn y rudpuga Mepcenec coctaBuia
0 rofaM uccienoBanus oT 36 mo 79 %, y rubpuma Bucou — ot 43 10 84 %. CoOTBETCTBEHHO
BHECEHHE XKHUJIKOW (PpaKIMK HaBO3a CBUHEH MO3BOJIMT YBEIHMUUTH ypoxkaitHOCTh B 1,5-2,0 pasa.

Knrwouesvie cnoea: o3uMblii parc, CBUHON HaBO3, KUAKasg (pakius, rycrora crednecros,
Nepe3uMOBKa, MPOAYKTHBHbIE T0OETrH, Macca CeMsIH, YPOKaiHOCTb

Jna yumuposanusa: Tepemenko C. A., Mynposa JI. JI. BnusitHue cBUHOTO HaBO3a KUJKOH
¢bpakuu Ha GOpMHUpPOBaHHE JIEMEHTOB MPOAYKTUBHOCTH B arpo(uTorieHo3e 03uMoro parmca //
JlanpHEBOCTOUHBIN arpapHbiid BecTHUK. 2024. Tom 18. Ne 1. C. 35-46. doi: 10.22450/1999-6837-
2024-18-1-35-46.

Original article

Effect of liquid fraction pig manure on productivity
element formation in the agrophytocenosis of winter rapeseed

Svetlana A. Tereshchenko!, Lilia D. Mudrova?
I.2 Kaliningrad State Technical University, Kaliningrad region, Kaliningrad, Russian Federation
!'svetlana.tereschenko@klgtu.ru, > mudroval996@inbox.ru

Abstract. The purpose of the research is to study the effect of introduction the liquid frac-
tion of pig manure on the productivity of winter rapeseed in the conditions of the Kaliningrad
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region. The article discusses the results of research conducted in 2018-2022 in the conditions of
Pravdinsky municipal district, Kaliningrad region, on the effect of applying pig manure of liquid
fraction on the quality of overwintering of winter rapeseed plants, productivity elements (number
of productive stems, weight of seeds per plant) and seed yield. Mercedes and Visby hybrids, zoned
for North-West region of Russia, were taken as research objects. During the research period, we
observed the overwintering of winter rapeseed plants and counted the number of plants per 1 m?
before the onset of the winter period and in early spring, after the plants began to grow, and calcu-
lated the percentage of overwintered plants. In variants with the application of organic fertilizers,
in most cases, the percentage of overwintered plants was on average 1-5% higher compared to the
control. An evaluation of the research results also showed an increase in the number of productive
stems of winter rapeseed plants by 1-3 pcs. in variants with the introduction of the liquid fraction
of pig manure compared to the control on both hybrids. The mass of seeds collected from one plant
was significantly greater in the variants with the introduction of the liquid fraction of pig manure
throughout the entire study period. The analysis of yield showed that in the control options the
values were lower compared to the options where the liquid fraction of pig manure was used as
fertilizer. The increase in yield for Mercedes hybrid ranged from 36 to 79% over the years of re-
search, for Visby hybrid — from 43 to 84%. Accordingly, the introduction of the liquid fraction of
pig manure will increase the yield by 1.5-2.0 times.

Keywords: winter rapeseed, pig manure, liquid fraction, stem density, overwintering, pro-
ductive shoots, seed weight, yield

For citation: Tereshchenko S. A., Mudrova L. D. Effect of liquid fraction pig manure on
productivity element formation in the agrophytocenosis of winter rapeseed. Dal nevostochnyj

agrarnyj vestnik, 2024;18;1:35-46. (in Russ.). doi: 10.22450/1999-6837-2024-18-1-35-46.

BBenenne. O3uMblil panc — I1eHHas
Maciu4yHasi U KopMmoBasi KyhbTypa. Ilo mu-
IIEBBIM U KOPMOBBIM JJOCTOMHCTBAM OH 3Ha-
YUTEJIBHO MPEBOCXOJUT MHOTHE CEIIbCKOXO-
3SMCTBEHHBIE KYJBTYpbl. B cemenax parca
conepxkurcs 3545 % macna, 1o 30 % Oenka;
B 3eneHoi Macce — 3—4 % OGenka [1, 2].

[IponzBoguMoe #3 CEMSH O3UMOTO
parica ChIpbe SIBJIIETCSI BHICOKOKAJIOPUUHBIM
MPOJIYKTOM, KOTOPBIM IIUPOKO HCIOIB3YET-
Csl B MUIIEBBIX U KOCMETHYECKUX MPOU3BO/I-
cTtBax. Takke ero IMpUMEHSIOT B XUMHUYE-
CKOM M DHEPreTUYECKON NMPOMBIIIIEHHOCTH.
ParicoBoe maciio cofep>KUT HEHACHIIICHHBIC
KHUCJIOTHI (OJICMHOBYIO, JINHOJICHOBYIO, JINHO-
JIEBYIO) U TIO BKYCY NPUPABHUBAETCS K OJIMB-
KOBOMY. B 3HepreTudeckoil NpOMBINIICH-
HOCTH MacJi0 pacCMaTpUBAETCs KaKk OJUH U3
OCHOBHBIX BapHAHTOB OMOTOILTNBA [2].

B MupoBoM CebCKOXO3SIMCTBEHHOM
MPOU3BOJICTBE HAa JIOJII0 parca MPUXOJAUTCS
8—10 % (oxomo 10 muH. Ta) OoT 0OMIIEH TII0-
maau moceBoB KynbTyp [3]. Ha Teppuropun
Poccun, mo mamaeiM PoccraTta, moceBHBIC
mJiomaam o3uMoro parmca B 2023 r. 3aHu-
Manu 526 Teic. ra, u3 HuX B CeBepo-3amnai-
HOM (enmepanbHOM OKpyre — 55,7 ThIC. Ta,
yto cocraBisieT 10,6 % oT 001X ITOCEBHBIX
mnomaneid. B Kamununrpanackoi oOmactu
O3UMBIN parc — OfHa U3 BEAYIIUX KYJbTYD,

ee nocesHble wiomanu B 2023 r. cocraBuiIn
48,8 TpIC. Ta [4].

[Ipu mpaBUIBHON 00PaOOTKE MOYBHI
U BBIPALIMBAHUN PAHOHUPOBAHHBIX COPTOB
WM THOPUJIOB YPOKaHOCTh O3UMOI0 parica
Bapeupyet ot 1,5 no 5,0 1/ra, u B cpeaneMm
coctanset 2,8 T/ra [1].

IIpy BO37€NBIBAHMM O3MMOTO parca B
Kanununrpazackoir o6iactu Hepeako BO3-
HUKaIOT TPYJIHOCTHU C NEPE3UMOBKOM, BCIIEI-
CTBUE TPUPOIHO-KIUMATHUECKUX OCOOEH-
HOCTEW perroHa. 3HaUNTENbHbIE MTOPAKEHUS
KOPHEBOW CHCTEMBI, TOUKH POCTa WIIH TIOJ-
Has TUOeNb 03MMOTO parca BO3MOMKHBI OT
BbIMEp3aHMs U 00pa30BaHUs MPUTEPTON Jie-
JSTHOM KOPKH, BCIICJCTBHE YepPEJTOBAHHS OT-
Tereaed U 3aMOPO3KOB, a TAK)KE OTCYTCTBHS
CHE)KHOT'O IIOKPOBa Ha MOJIsIX.

C arpoTrexHMYeCcKON TOYKH 3PEHHUS
O3MMBIil paric SBISETCS XOPOIIUM IpeJIie-
CTBEHHHUKOM JIJISl 3€PHOBBIX KYJBTYp, C Ta-
paHTHUPOBAaHHOW MpUOaBKON ypokasl 3epHa,
coctasstomend 10-15 % (6e3 monoaHUTEb-
HBIX 3aTpatr). KynpTypa pano ocBoOoxnaer
1oJie, yJIydliaeT CTPYKTYpy TTOYBBI M YMEHb-
IaeT 3aCOPEHHOCTH [5—7].

[Tpon3BOJICTBO CEMSIH O3MMOro parca
B KamuauHrpaackoit obmact SKOHOMHUYE-
CKH BBITOJIHO, TaK KaK CYIIECTBYET BBICOKHI
CIPOC Ha MAacCIMYHOE ChIpbEe KaK Ha BHYTPEH-
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HEM, TaK U Ha MEXIYHapOIHOM PBIHKAX, W,
CJIEIOBATENbHO, IUIOMIAAM BO3ZCIbIBAaHUS
9TOM KYJBTYPBI C K&KABIM F0JIOM OYIyT BO3-
pacrats [7].

B ycnoBusix Kanununrpaackoit obma-
CTH B IIOCJIETHUE JIBA JECATUIIETUS MOy IHIIO
pa3BUTHE CBHHOBOAYECKOE IPOU3BOJCTBO,
YTO JIeNaeT aKTyaJlbHbIM BO3MOXHOCTb HC-
I10JIb30BAHHS CBMHOI'O HAaBO3a HA MOCEBHBIX
IUIOLIA/IAX CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP,
B TOM YHMCJIE O3UMOT0 parca.

Bonpmast yacte obmiero azora B Oec-
IOJICTWIOYHOM HaBO3€ CBMHEW IpejcTaBlie-
Ha B aMMHa4YyHOH (hOpME U JIETKO HCIIONB3YeT-
cs pacterusiMu. @ochop HaBO3a, BXOISAIITUI
B COCTaB OPraHUYECKUX COEJUHEHWH, MEHb-
1I€ 3aKPEIUIIEeTCsS B MOYBE [0 CPABHEHHUIO C
¢bochopom MUHEPATBHBIX YIOOPEHUH 1 JTy4-
e ycBamBaeTcs KyiapTypamu. Kammii Taxxke
JIETKO TOTPEONIIeTCS PACTEHUSIMH, TOTOMY
YTO MPEJICTABJICH B pacTBOpUMOM ¢opme. B
CBSI3M C 9TUM JKUJKUN HAaBO3 U OCOOEHHO €ro
KHUJKas pakuus, M0 CPAaBHEHUIO C TBEP/bI-
MU BUJAMHU YAOOPEHHIA, OTIUIALTCS OBICTPO-
nerictereM [8].

CBUHOW HaBO3 KaK OpPraHUYECKOe
yaoOpeHnne oforaiaeT nouBy MUTATEIbHBI-
MU BEIlleCTBAMH, YMEHbIIAET MJIOTHOCTh €€
CJIO’KEHUSI, MOJIOKUTENIbHO CKa3bIBaeTCs Ha
(PU3UKO-XMMUYECKHUX CBOMCTBax IIOYBBI, a
TaK)kK€ Ha €€ BOJHO-BO3YIIHOM pEXUME.
Taxxe HaBO3 CHOCOOCTBYET aKTHBU3ALIMHU
NeSATEIbHOCTH MOYBEHHBIX MHUKPOOPIaHU3-
MOB, yJIy4llaeT CHaOXeHUE pacTeHUM yrie-
KHCIIBIM Ta30oM [8].

OpnnHako HaBO3 CBHUHEHN 001a/1aeT OYEHb
HEMPUSTHBIM 3al1axOM, YTO NMPUBOJAUT K OT-
Ka3y €ro HCIOJIb30BaHMs BOJIM3M HACENIEH-
HBIX IyHKTOB. B Hacrtosiiee Bpems 3a cuer
WCIIOJIb30BAHUS MEPEOBBIX TEXHOJOTUM
BHECEHHUSI CBHHOTO HaBO3a, IO3BOJISIOIIMX
MPaKTUYECKH MOJHOCTHbIO yOpaTh JaHHBIN
HEJ0CTAaTOK, CO3JaeTCsl BO3MOYKHOCTb HC-
10JIb30BAaTh HABO3 CBUHEW BHE 3aBUCUMOCTHU
OT PacIOI0XKEHHs HACETICHHBIX MyHKTOB.

Takum oOpa3om, H3y4yeHHE BIHUSAHUA
CBMHOIO HaBO3a >KUJIKON (pakuuu Ha dJe-
MEHTBI IPOAYKTUBHOCTH O3UMOI0 parica mo-
3BOJIUT JaTh IMPAKTUYECKUE PEKOMEHIaLUu
JUIS IPOU3BOJUTENECH 3TOM KyJbTyphl B Ka-
JUHUHTPAJICKOM 00JIaCTH.

Leab padoTbl — u3yyenue eruAHUA
BHeCceHUs HCUOKOU paryuu c8UHO20 HABO3A
Ha NPOOYKMUBHOCMb 03UMO20 PAnca 8 yclo-
susix Kanununepaockou obnacmu.

JUIs TOCTHKEHMS IIOCTABJICHHOM IIeIIN
HaMH IIOCTaBJIEHBl U PELIEHBI CIEAYIOLIUE
3a1a4u: 1) onpenenuTs BIUSHUE HaBO3a CBU-
Hel KuaKor (ppakiuy Ha Mepe3uMOBKY O3H-
MOTr0 parica; 2) U3y4uThb BIUSHUE CBUHOTO
HaBO3a Ha IPOAYKTHBHOCTb PACTEHUN O3H-
MOT0 parca.

Marepunanbl U MeTOAbI HCCJIEA0BA-
Huil. McciienoBanus nNpoBOIWIA HA TEPpPH-
topun AO «IIpaBaunckoe CBunollpousBon-
CTBO», pacnoyiokeHHoro B IIpaBauHCKOM
MYHULMIIAIBHOM OKpyre KanmHuHrpaackou
obmnactu B iepuoa ¢ 2018 mo 2022 rr.

OO0bexkTamMH HMCCIeA0BaHUN CTalIM IO-
CEBbI 03MMOTI0 parca JIByX rudpuaos: Mep-
cenec (Mercedes) u Bucou (Visby), paiio-
HUpoBaHHBIX B CeBepo-3amajiHOM pErvoHe.
[TouBBI ONBITHBIX YYaCTKOB — JIEPHOBO-IIOJI-
30JIMCThIE  CPEJHECYIVIMHUCTHIE. JlaHHBIE
y4acTKU OBUTH TT0100paHBbl ¢ OJIM3KUMU arpo-
XMMHUYECKMMHU TI0KA3aTeNIsIMU: COJIEpKaHNE
rymyca— 2,6 %; KUCIoTHOCTh — 5,4; cofepxa-
HHE DJIEMEHTOB IUTaHUS B CpellHEM (B rpam-
MaxX Ha KWJIOTpaMM MouBkl): (ocdop — 65,0;
kamuit — 250,1; cepa — 55,0; kanpiuit — 81,0,
maraumii — 19,7 [9].

beut 3anmoxeH IByX(aKTOPHBIA MU-
KpOIIOJIEBOM OMBIT B UETHIPEX BapUaHTaX U
10-xpaTHOI IOBTOPHOCTH, CO CXEMOM, IpeI-
CTaBJICHHOH B Tabnuue 1. YyeTHas miuomaas
KaX/Ioro BapuanTa coctasisuia 100 m2.

Cucremy 00paOOTKH MOYBHI M0100pa-
JIM C y4eTOM IOYBEHHBIX MOKa3zaTesel u 3a-
JIeraHusi KOPHEBOW CHCTEMBI 03UMOTO parica.
st 3TOM KyJNbTypbl OY€Hb Ba)KHO, YTOOBI
MOBEPXHOCTh MOJIsi ObLIa POBHOM M MEJKO-
KOMKoOBaToi. B cucreme o6pabotku npume-
HSUIM BCHAIIKY Ha MIyOuHy 25-26 cM; 3aTeM
IPOBOAMIN TUIATENBHYIO MPEANOCEBHYIO
KyJbTUBALIMIO Ha TJIyOMHY IOCEBa CEMSH
(5—6 cMm) ¢ menp0 co3gaHUs KaueCTBEHHO
MOJIFOTOBJIEHHOTO Pa3phIXJIEHHOI'O CEMEHHO-
0 JIO€E U ONTUMAJIbHBIX YCIOBHM I pocTa
Y Pa3BUTHSI PACTEHUH 03MMOIO parica.

[ToceB mpoBoawics B ONTHMAaJIbHBIE
s Kanmmauarpaackoit obmactu cpoku (¢ 16
1o 22 aBrycra) ¢ moCJIeIyOIUM IPUKATHIBA-
HUEM, UYTO O0ECIeurBajo MOSBICHUE JIPYK-
HBIX BCXOJIOB, IIPEJI0TBpAIasi U3PEKEHHOCTh
IIOCEBOB.

Kuakyro ¢pakuuioo CBHHOIO HaBO3a
BHOCHJIM BHYTPUIIOYBEHHO, C IOMOIIBIO MPU-
LENMHOro MHXKeKTopa. MHXKeKkTop mpenacTas-
JseT co0O0i AMCKOBBIE OOPOHBI, TIPEIHA3HA-
YeHHBIE ISl BHYTPUIIOUBEHHOTO BHECEHUS
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Taoaunma 1 — Cxema onbiTa
Table 1 — Experiment scheme

Bapuant I'uOpun Hcnosb3oBanue yao0peHui
I Mepcenec KOHTPOJIb, 0€3 BHECEHUS] OPraHUUYECKUX y100pEeHUI
II Mepcenec C BHECEHUEM XKUIKON (PpaKIuy CBUHOTO HaBO3a B J103¢€ 25 T/Ta
I Bucbu KOHTPOJIb, 0€3 BHECEHUS] OPTaHUYECKUX YAOOpEeHU
1Y% Bucbu C BHECEHHEM KHJIKOH (ppakiuy CBUHOTO HaBO3a B J103€ 25 T/ra

KUIKUX OPTAHWUECKUX yIOOPEHHM, a TaKkxKe
MTOBEPXHOCTHON 00pabOTKH MOYBBI, YHUUTO-
JKEHUsI COPHSAKOB M W3MEJIbUYEHUS TOKHHB-
HBIX OCTaTKOB. JKHJIKO€ OpraHudeckoe yo-
OpeHMEe K MH)KEKTOPY TI0/1a€TCS B IIUTAHTOBBIX
CHUCTEMax W3 JIaryH. 3a CYET PaBHOMEPHOTO
MEePEMEITUBAHNS 3EMJIM C PACTUTEIHLHBIMHU
OCTaTKaMHU MPOUCXOIMT 3a/eliKa yI00peHus
Ha rny6uny 15-20 cm. IIpeanoceBHyto Kyiib-
THUBAIMIO TTPOBOJMIIN 3a JBa JHS 70 TIOCEBa
03WMOTO parica.

B nepuon nccnenopanuii Benu HaOIr0-
JIeHUs 3a ToKa3aTeNsIMH TeMIIepaTyphl, pac-
Mpe/ieJIeHUEeM OCaJKOB M HeOJIaronpusiTHbI-
MU YCIIOBUSIMU B IEPUOJI POCTa U Pa3BUTHUS
KyJbTYp, BIMSIIOIIMMHU Ha TPOAYKTHUBHOCTH
pacteHuii o3umoro pamca. Pacnpenenenue
temnepaTypsl U ocaakoB ¢ 2018 mo 2022 rr.
MPUBEICHO B TabuIIe 2.

[To nmaHHBIM TpPUBEACHHOW TaOJIMIIBI
MO>XHO OTMETHTb, YTO B TEPUOJ HCCIEI0-
BaHUN 3UMHHE MECSIbl ObUIM TEIJIBIMU C
HE3HAYUTENbHBIMU OTPHUIATEIbHBIMU TEM-
neparypamu. JleTHue mecsipl COOTBETCTBO-
BaJM CPEAHMM MHOTOJIETHUM I[OKa3aTesiM
temnepatypbl. C yd4yeToM CpeAHEr0/I0BBIX
MoKazaresei TemrnepaTypbl, HAUMEHBIIUE €€
3HadYeHusA orMedanu B 2021 r., HAauBBICIIHNE —
B 2020 r. B nepuon uccnenoBanuii Hanboee
BiaaxHbIM cTan 2019 r. (783 mm), ¢ Makcu-
MaJbHBIM KOJMYECTBOM OCAJIKOB B CEHTSIOpe
(133 m); nauGonee cyxum okazaincs 2022 .
(606 Mm).

Cnenyer orMerutb, yto B KanuHuH-
rpajcKkoil 00IacT B TO3JAHMUIA OCEHHUH,
3UMHUN U PAHHUN BECEHHUM MEPUOJIBI OTME-
YaIOTCS THU CO 3HAYUTEIbHBIM MOBBIIICHU-
€M CKopocTH BeTpa (Bbime 15-20 m/c), uTo
MOJKET MPUBECTU K MOBPEKACHUIO PACTEHUI
03UMOT0 parica.

Omnpenenenue oOIIETO COCTOSHUS pac-
TEHUH U MOCEBOB B 00IIEM MOMoOraer 0oinee
TOYHO OIPEACIIUTh BIUSHUE OPraHUYECKUX
yI00peHuit Ha ypoKalHOCTh 03UMOTO parica.
CpokoM mpekpallleHuss OCEeHHEl Bereranuu

O3UMBIX KYJBTYp SBJISIETCSA JaTa Tepexonaa
CPETHECYTOYHOU TeMIEpaTyphl BO3yXa AJIS
o3umoro parca uepe3 4 °C. Ilpu stom cie-
JyeT TOJIh30BaThCs JAHHBIMU OJMKalIIeH K
paiioHy HCCle0BaHU MeTeocTaHluu. Bo3-
OOHOBJICHHE BETreTAIllUU O3MMBIX KYJIBTYP
BECHOM MPUXOJUTCS Ha BpeMsl, KOTJla HAYH-
HAIOT OTPAcTaTh JIMCThs, CPE3aHHBIE Cpa3y
[OCJIE TasTHUS CHETA.

OO0111ee COCTOSHHUE IOCEBOB OLIEHHBA-
JI1 BU3yaJIbHO B OCHOBHBIC CTaJMH PA3BUTHS
BBIPAIIMBAEMBIX KYJIbTYp. TaKkKe OLICHKY I10-
CEBOB IIPOBOIMIIH TTOCJIC PA3TUYHBIX CTUXHUH-
HBIX SIBIICHUH — PE3KOTO CHUKEHUS TeMITepa-
TypBI BO31lyXa, Ipajia, JUBHS U Jp.

JIns ONEHKHM BIUSHUS OPTraHUYECKHUX
ya00peHuil Ha MPOJYKTUBHOCTH O3UMOTO
parca onpeaeNnsiii TYCTOTYy CTOSIHHS pacTte-
HUW 10 W TOCie Mepe3uMoBKU. [IpoBoawmim
W3MEPCHHsI BBICOTHI PACTCHHH, ONpEeeIsuIH
KOJIMYECTBO MOOETOB U KOJIMYECTBO CTPYYU-
KOB Ha pAaCTEeHUSAX. BBIMONHUIM MOACYET
KOJIMYECTBA CEMSH B CTPYYKE U BBIYMCIISIN
Maccy CeMsIH Ha OJTHO pacTeHUE.

Craructudeckyro o0paboTKy pe3yiib-
TaTOB UCCIICAOBAHHI TPOBOIVIIH C TOMOIIBIO
tabnuaHoro nporeccopa Microsoft Excel.

Pe3yabTaThl Mccie0BaHUH U X 00-
cyxaenue. [lorogusie ycnosus, Habmogae-
MBbI€ B BEreTallOHHbIE MEPUObl B TEUCHUU
BCEr0 BPEMEHU HUCCIIENI0BaHUN, oOecreumIn
JPYKHBIE BCXO/IBI.

E>xeronHo, B TeueHUE KaXAOro Bere-
TAlMOHHOT'0 NIEPHUOAA, UCCIIEIOBAHUS COIIPO-
BOKIAJIM HAOMIONCHUSIMA POCTAa U PA3BUTHUSA
pacTeHMil 03MMOTro parca Mo CTagusM pas-
ButHs (1o kiaccupukanuu BBCH). Jlannabie
NpeCTaBIICHbI B TAOIUIE 3.

[To nanHBIM TaOIUIBI BUAHO, YTO TO-
CEeB Ha BCEX BapHaHTaxX MPOBOAWIM B ONTH-
MaJibHbIe CpOKU Juid KanuHuHrpajackoi 00-
nactu (16-22 aprycra); Hambosiee paHHHMA
cpok nocesa nposenu B 2020 r. — 16 aBrycra;
HanOonee no3auuid — B 2021 r. — 22 aBrycra.
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Tabmmna 3 — HaOnrogeHuss HaCTylJIeHUsl CTAAMH POCTAa U Pa3BUTHA PacCTeHHIl 03UMOIO
parca no BereTallMOHHBIM NepuoaaM B nepuoa uccjaenopanuii (2018-2022 rr.)

Table 3 — Observations of growth stages and development of winter rapeseed plants by
growing season during the study period (2018-2022)

Ko Cramm JlaTpl HACTYIUIEHHWSI 10 TOJAAM HUCCJIeI0BAHUMN
A ! 20182019 | 20192020 | 20202021 | 2021-2022
Maxpocmadus (: npopacmanue
00 | Cyxoe cems 17.08.2018 [ 19.08.2019 | 16.08.2020 | 22.08.2021
01 | Havamo HaOyXaHHs CEMCHH 19.08.2018 | 21.08.2019 | 19.08.2020 | 23.08.2021
03 | Konen HaOyxaHMs ceMeHa 21.08.2018 | 23.08.2019 | 21.08.2020 | 26.08.2021
05 | BPIXOZ 3apOBIIEBOTO KOPELIKa 22.08.2018 | 25.08.2019 | 23.08.2020 | 30.08.2021
N3 CCMCHHU
07 | [MMOKOTWIL i CEMANONH NPOOHIH 25.08.2018 | 28.08.2019 | 26.08.2020 | 03.08.2021
CEMEHHYIO 000JI0UKY
(08 | | MHOKOTHIL I CMsIONMA pacTyT 27.08.2018 | 30.08.2019 | 28.08.2020 | 05.08.2021
Ha NOBCPXHOCTHU ITOYBBI
09 | JICCTHHIIBL: CEMSIONH NOABIIOTCS 30.08.2018 | 02.09.2019 | 30.08.2020 | 10.09.2021
HaJI MOBEPXHOCTHIO ITOYBEI
Maxpocmadus 1. pazsumue aucmxos (21asnuiil nobee)
10 | Cemsnomi nonHoCTbIO 05.09.2018 | 08.09.2019 | 05.09.2020 | 15.09.2021
PACHYCTHUBINHUCCA
11 | Ilepssidd HacTOsmumiA JUCT pacmyctmiacs | 19.09.2018 | 15.09.2019 | 11.09.2020 | 19.09.2021
12 | Bropoi# HacTosmui met pacnyctmics | 22.09.2018 | 17.09.2019 | 15.09.2020 | 24.09.2021
13 | TpeTHi HACTOAMMI MMCTOK 27.09.2018 | 21.09.2019 | 17.09.2020 | 30.09.2021
PACYCTHUIICA
1... | Cranuu nponomkarores 10 19.10.2018 | 07.10.2019 | 15.10.2020 | 15.10.2021
PACIIYCKAHUA
19 | AeBATb 1 boOMEe HACTOALIMX JIHCTbER 25.10.2018 | 19.10.2019 | 23.10.2020 | 24.10.2021
( MCXKIA0Y3JIUA €IIC HE DaCTSIHVTLI)
Maxpocmaous 2. pazsumue nobounvix nobe2os
20 | bokoBbIe TOOETH OTCYTCTBYIOT 31.10.2018 | 28.10.2019 | 30.10.2020 | 30.10.2021
21 | Hauano paseuris GokoBbIx noberos, 06.11.2018 | 05.11.2019 | 05.11.2020 | 03.11.2021
BUJIHO IIEPBBIN ITI0O0YHLIN OOEr
22 | Bropotii 6okoBo# oOEr BUAHO 10.11.2018 | 11.11.2019 | 08.11.2020 | 06.11.2021
23 | Tperuii 60k0Boit OGET BHAHO 15.11.2018 | 15.11.2019 | 12.11.2020 | 10.11.2021
2. Sgggff}snpoﬂomamc" 710 6OKOBBIX | 55 119018 | 26.11.2019 | 19.11.2020 | 20.11.2021
29 | JleBsATh MK OOJIBIIIE TOOETOB BHJIHO 13.12.2018 | 10.12.2019 | 29.11.2020 | 26.11.2021
Maxpocmaous 3: pocm 6 Onuny (2naemwiii nobez)
30 | Hauano pocra B nmmy 18.02.2019 | 30.01.2020 | 23.02.2021 | 25.02.2022
3] | BraHo nepsoe pacTaHyTOe 23.03.2019 | 05.02.2020 | 27.02.2021 | 28.02.2022
MCKIO0VY3JIUEC
3p | Bumo BTOpoe pactsHyToe 26.03.2019 | 10.02.2020 | 30.02.2021 | 02.03.2020
MCKIO0VY3JIIUEC
33 | BuaHO TpeThe pacTsmyToe 01.04.2019 | 12.02.2020 | 03.03.2021 | 04.03.2022
MCKI0VY3JIUEC
3... | Cragun nponomkarores 10. .. 05.04.2019 | 20.02.2020 | 06.03.2021 | 08.03.2022
Maxpocmaoduu 4-5: pazsumue 3ak1a0bl8aHUsL UBCTNKOE (2/1a6Hblll nobez)
ITosiBnsieTca nepBUYHBIN LIBETOHOC,
50 | KOTOpBIii elwe MIOTHO 3aKPBIT 08.04.2019 | 10.03.2020 | 24.04.2021 | 02.05.2022
BCPXHHUMHU JIUCTHhAMU
51 | IIepBUMHBIH UBETOHOC BHIHO 10.04.2019 | 15.03.2020 | 27.04.2021 | 03.05.2022
CPCaIH BEPXHUX JJUCTHEB CBECPXY
LlBeTonOC rmaBHOrO mobera
52 | cBOGOIHDII1, B PABHOM IOJIOKEHAN 13.04.2019 | 17.03.2020 | 02.05.2021 | 04.05.2022
C BEPXHUMMU JJUCTHAMHU
53 | LiBeToHOC HaJ BEPXHUMU JUCTHSIMU 17.04.2019 | 20.03.2020 | 07.05.2021 | 05.05.2022
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[Iponomxkenue Tadnuibt 3

Ko Cramn JlaTpl HACTYIUIEHHSI 10 TOAM HUCCJIe0BAHUMI
A A 2018-2019 [ 2019-2020 | 2020-2021 | 2021-2022
55 | LIBeTKM NEPBIIHOrO UBETOHOCA BUIHO | 50 04 5019 | 25.03.2020 | 08.05.2021 | 06.05.2022
(3aKpBITHIE)
57 | LIBETKM BTOPUMHBIX LIBETOHOCOB BUIHO | 55 04 5019 | 30.03.2020 | 11.05.2021 | 07.05.2022
(3aKpBITHIE)
59 | IlepBBIC NIeneCTKM BUHO, UBETKH CIE | 5 04 5019 | 07.04.2020 | 13.05.2021 | 08.05.2022
3aKPBIThI
Maxpocmadus 6. yusemenus (erasHulil nooez)
60 | IlepBble OTKPBITHIE IIBETKH 02.05.2019 | 17.04.2020 | 17.05.2021 | 10.05.2022
I[CCSITI) HpOHCHTOB OTKpI)ITbIX IIBETKOB
61 | Ha rmaBHOM moOere, IIBETOHOC 05.05.2019 | 19.04.2020 | 18.05.2021 | 14.05.2022
VIUIMHEHHBIN
62 | ABaauaTh NPOLEHTOB LBETKOB 06.05.2019 | 22.04.2020 | 19.05.2021 | 18.05.2022
HAa TJIABHOM T1obere
63 | TPHAUATH POLCHTOB LBETKOB 08.05.2019 | 25.04.2020 | 20.05.2021 | 20.05.2022
Ha I'’'TaBHOM HO6CF€
64 | COPOK IPOLEHTOB LIBETKOB 10.05.2019 | 26.04.2020 | 23.05.2021 | 21.05.2022
Ha IJIaBHOM Irobere
65 | IMonHoe uBeTeHME 14.05.2019 | 03.05.2020 | 25.05.2021 | 25.05.2022
68 | llBeTeHHe 3aKaHYMBACTCS 18.05.2019 | 12.05.2020 | 29.05.2021 | 30.05.2022
69 | Kouem userenus 20.05.2019 | 15.05.2020 | 01.06.2021 | 02.06.2022
Maxpocmaous 7: pazsumue niooa
71 | JlecaTh NPOLICHTOB CTPYUYKOB 22.05.2019 | 21.05.2020 | 03.06.2021 | 05.06.2022
72 | JIBaguath NpoLEHTOB CTPYUKOB 25.05.2019 | 23.05.2020 | 05.06.2021 | 07.06.2022
73 | Tpuauats MPOLEHTOB CTPYYKOB 29.05.2019 | 25.05.2020 | 06.06.2021 | 08.06.2022
74 | Copok IPOIIEHTOB CTPYIKOB 07.06.2019 | 28.05.2020 | 07.06.2021 | 11.06.2022
75 | IlsaThaecaT NpolEHTOB CTPYYKOB 11.06.2019 | 01.06.2020 | 08.06.2021 | 12.06.2022
76 | lllecThaecsT NPOILIEHTOB CTPYYKOB 15.06.2019 | 07.06.2020 | 09.06.2021 | 13.06.2022
77 | CeMplecsT OIPOLICHTOB CTPYYKOB 19.06.2019 | 11.06.2020 | 10.06.2021 | 14.06.2022
78 | BoceMpiecsT MpOLIEHTOB CTPYYKOB 22.06.2019 | 14.06.2020 | 12.06.2021 | 15.06.2022
79 | lowmH BCe CTPyHKH fOCTHIIIM 25.06.2019 | 18.06.2020 | 13.06.2021 | 16.06.2022
COPTOTHUIIOBOCTHU
Maxpocmadus 8: cozpesanue
80 | Hauano co3peBanus — cemena 3enenbie | 25.06.2019 | 24.06.2020 | 16.06.2021 | 18.06.2022
81 | JlecsATh MpOILIEHTOB CTPYYIKOB co3penu | 29.06.2019 | 27.06.2020 | 25.06.2021 | 19.06.2022
82 f[;feﬁf" TIPOLCHTOB CTPY1KOB 02.07.2019 | 01.07.2020 | 28.06.2021 | 21.06.2022
83 gggﬁ? TIPOLICHTOB CTPY1KOB 05.07.2019 | 05.07.2020 | 30.06.2021 | 23.06.2022
84 Cccg%‘;‘;;pouem“ CTpyHKOB 08.07.2019 | 10.07.2020 | 05.06.2021 | 25.06.2022
85 g)‘fp”eﬁ‘f;"T TIPOLCHTOB CTPYHKOB 10.07.2019 | 11.07.2020 | 07.07.2021 | 27.06.2022
86 gggggﬁﬁec’” TIPOLCHTOB CTPYHKOB 11.07.2019 | 13.07.2020 | 10.07.2021 | 29.06.2022
87 ggx)‘;ﬁ;"“ TIPOLCHTOB CTPYHKOB 13.07.2019 | 15.07.2020 | 13.07.2021 | 05.07.2022
88 g;%eef;f“’” TIPOLICHTOB CTPYHKOB 14.07.2019 | 17.07.2020 | 15.07.2021 | 09.07.2022
89 | Monmas cemocts 19.07.2019 | 19.07.2020 | 18.07.2021 | 14.07.2022
Maxpocmaous 9. ommupanue
97 | PacTeHue oT™MepIIo 22.07.2019 | 21.07.2020 | 20.07.2021 | 21.07.2022
99 | C6op ypoxast 27.07.2019 | 22.07.2020 | 25.07.2021 | 27.07.2022
HanbHegsocmouHbIl azpapHbil secmHuk. 2024. Tom 18. Ne 1 41



AepoHomusi

HayyHoe obecrieueHue AlK

OTO0 CBA3aHO C NOTOJHBIMM YCIOBHSIMH roja
U CPOKOM YOOPKH MpeAIIeCTBEHHUKA.

Pa3Huna B HaCTYyIJIEHUH TEX WK UHBIX
CTaZui pa3BUTHUS B TEUEHUU MEPUOJA POCTA
cocraisia 1o 10 nuelt o roxam. ITpu aTtom
cOOp ypokasi OCYIIECTBJISUIM MPUMEPHO B
OJIMHAKOBBIE Cpoku (22-27 wutons). Crneny-
€T OTMETHUTb, YTO PA3HUIIBI IO BApUAHTAM B
HACTYIUICHUM CTaJWui Pa3BUTHs PACTCHUU HE
HaOIo1au.

B mepuon wuccienoBaHuii IIPOBOININ
HaOJIO/IEHUsT 3a IEpPe3UMOBKOM pacTeHUM
03UMOT0 parica U BBIIOJHSUIA MOACYET KO-

JUYEeCTBA PACTCHUN Ha OAHOM KBaJIpaTHOM
METpe Iepe]l HACTYIUICHUEM 3UMHETO IEepH-
0/1a ¥ B paHHMM BEeCEHHMU mepuoj (mocie
Hayajla OTPacTaHUs PACTEHMI); ONpEAeIIsan
IIPOLICHT IIEPE3UMOBABIIMX pacTeHUu. Pe-
3yJNbTaThl MpPEJCTaBICHBI B TaOnuuax 4-7.
Bce 3HaueHus NpuBOAATCS IO BapUaHTaM I10
CPEIHMM I0Ka3aTeIsIM BCEX ITOBTOPEHUM.

AHanu3upysi TOJY4YECHHBIE JaHHBIE,
MOKHO CHEJIaTh BBIBOJ, YTO YCPEAHEHHOE
KOJIMYECTBO PAaCTEHUH O3UMOro parca Ha
KBaJlpaTHbI MeTp cocTasisieT 24—43 mt. B
2018-2019 rr. B KOHTPOJBHBIX BapHaHTax

Tabauua 4 — Mopdgooduosornueckue nNoKasaTeim 03MMoro pamnca (cpeasee 3nauenue), 2018—

2019 rr.
Table 4 — Morphobiological indicators of winter rapeseed (average value), 2018-2019
KosmuecTBo pacreHui IIpouent
Ha 1 M%, mIT. nepe3uMOBaBIIUX
Bapuant pactennid, %
17.11.2018 03.03.2019 (03.03 2019)
Mepcenec, KOHTPOJIb 33 31 93,9
Mepcenec, opraHnuecKoe y1o0peHme 36 35 97,2
Bucou, KOHTPOJIH 40 37 92,5
Bucbu, oprannueckoe yaoopeHue 38 38 100,0

Taoauna 5 — Mopgdooduosornueckune nokasarejau 03uMoro pamca (cpeanee 3navyenue), 2019—

2020 rr.

Table 5 — Morphobiological indicators of winter rapeseed (average value), 2019-2020

Kosn4yecTBo pacrenuii IIpouenTt
BapuanT Ha 1 M%, T, nepesnMonilB(l;mx

acTeHuit, %

20.11.2019 | 29.02.2020 F29.02.2020)
Mepcenec, KOHTPOJIb 41 40 97,5
Mepceec, opraHndeckoe y100peHue 39 38 97,4
Bucbu, KOHTPOJIb 37 37 100,0
BucOu, opranndeckoe yaoopeHue 42 39 92,8

Taoauna 6 — Mopgdooduosornueckune nokasarejau 03MMoro pamca (cpeasnee 3navyenue), 2020—

2021 rr.

Table 6 — Morphobiological indicators of winter rapeseed (average value), 2020-2021

KonuvecTBo pacrenuii IIpouent
Bapuant Ha 1 M%, miT. nepginzmsim;}mx

TeHui, %o

30.11.2020 27.02.2021 l}27.02_2021)
Mepcenec, KOHTPOJIb 28 27 96,4
Mepcenec, opraHndeckoe y100peHne 33 31 93.9
BucOu, koHTpOJIb 29 24 82,8
BucOu, opranndeckoe yaoopeHue 32 30 93,8
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Tabauna 7 — Mopgobduosornueckue nokasaresim 03uMoro pamnca (cpeatee snadexue), 2021-

2022 rr.
Table 7 — Morphobiological indicators of winter rapeseed (average value), 2021-2022
KosmmuecTBo pacreHuni I
na 1 MZ, T, epe3MMOBaBIIHe
Bapuant pacrenus, %
25.11.2021 25.02.2022 (25.02.2022)

Mepcenec, KOHTPOJIb 31 29 93,5
Mepcezec, opraHuueckoe y1o0peHne 43 41 95,3
Bucbu, KOHTPOJIb 30 25 83,3
BucOu, opranndeckoe ynoopenue 39 33 84,6

nepe3numoBano 93 % pacTeHul, Ipu TOM B
BapUaHTax C MPUMEHEHHEM OpraHMYeCKHX
yIoOpeHU TPOLEHT BBDKMBAEMOCTH MOCIE
3uMHero nepuoja coctasui 97 u 100 %.

B 2019-2020 rr. nmpoueHT nepe3u-
MOBABIIMX pacTeHWil Tubpuma Mepcenec
B KOHTpoJie cocTaBui 6osee 97 % (kak u B
BapHUaHTe C MPUMEHEHHEM XUAKON (paKkuun
CBMHOTO HaBo3a). B BapmanTtax ¢ rubpuaom
Buc6u nporeHT nepe3auMoBaBIINX PacTEHUM
B KOHTpoJbHOM Bapuante (100 %), uto Go-
aee yeM Ha 7 % BBIIIE 110 CPABHEHUIO BapH-
aHTOM C BHECEHHEM OpraHM4YecKHX ynoOpe-
Huit (92,8 %).

B mepuon 2020-2021 rr. y rubpuna
Mepcenec Habmonanu 6osee BHICOKHA TPo-
[ICHT TIEePe3UMOBABIINX pACTEHUl B KOH-
TposnbHOM Bapuante (96,4 %). Y rubpuna
BucOu B BapuaHTe C BHECEHMEM >KMIKOMU
¢pakuuu cBuHOTO HaBo3a Ha 11 % mepesu-
MOBAaBIIMX pPacTEHUI OOJIbIIE IO CPABHEHUIO
¢ koHTposeM (82,3 %).

3uma B 2021-2022 rr. 6612 OOINIEE Te-
IUIOW IPEABIAYIINX B IEPUOJ UCCIIETOBAHNM,
9TO croco0CTBOBANIO OoJiee paHHEMY BO300-
HOBJIEHUIO Bereranuu. Cieayer OTMETHUTH,
YTO JIy4llle NMepe3rMOBaIM PACTEHUS 03UMO-

ro parca rudbpuaa Mepcenec o CpaBHEHHIO
¢ ruOpugoM BucOu, kak B KOHTPOJIbHBIX Ba-
pHaHTax, TaK U IPH BHECEHUN OPraHMYECKUX
ynobpenuil. Paznura cocrasuina okoso 10 %.

Jis ompeneneHusl BIUSHUS BHECCHHS
KHUJIKOTO HaBO3a CBHHEH (OpraHHMYECKUX
yao0peHuit) Ha (HOPMUPOBAHHE TPOTYKTHB-
HBIX cTeOseld, HaMU MPOBEACH IMOJACYET KO-
JIMYECTBA MPOIYKTUBHBIX CcTeOJIeH Ha OTHOM
pacTeHuH B uUccieayemblil nepuon (Tadm. §).
JlaHHBIN MOKa3aTenab MO3BOJISET OTCIEAUTH
JUHAMUKY (POpPMUPOBAHUS MPOAYKTUBHOTO
cTe0iecTos, Tak Kak OoJblIee KOJIHMYECTBO
cTebnelt MPeanoIoKUTEIHHO B JaTbHEUIIIEM
MOJIOKHUTEIBHO TIOBJIHSIET Ha YBEIMYCHHE
YPOKaHHOCTH.

OneHka JaHHBIX TPUBEICHHOW Ta-
ONMUIIBI TIOKa3aja YBEIWYCHHE KOJIMYECTBA
IPOAYKTHBHBIX CTEOJIeH pacTEeHUI 03UMOro
parca B BapHaHTaX C BHECEHHEM YKHMIKOU
(dpakuuy CBHHOTO HaBO3a MO CPABHEHUIO C
KOHTpOJIEM Ha 000MX THOpHJIaX.

VBenuuenue B nepuoxa 2019-2020 rr.
1 2020-2021 rr. cocraBuio 2—3 cTedns (1mod-
TH B 2 pa3a [0 CPaBHEHUIO C KOHTpojeM). B
2018-2019 rr. m 2021-2022 rr. pa3Huia B
KOJINYECTBE TPOIYKTHBHBIX CTEOICH MEXITY

Tadnnna 8 — KommyecTBo NpOoAyKTHBHBIX 00Er0B pacTeHUH 03UMOro pamnca, 2018-2022 rr.
Table 8 — Number of productive shoots of winter rapeseed plants, 2018-2022

B mitykax (in pieces)

Bapnant Ko/1n4ecTBO NPOAYKTHBHBIX M00Er0B pacTeHU i
P 2018-2019 rr. | 20192020 rr. | 2020-2021 rr. | 2021-2022 rT.

Mepcenec, KOHTPOJIb 7+1,6 4+19 5+1,3 3+1,5
Mepcenec, oprannyeckoe 8+ 8 6418 6+1.6 4413
yobpenue ’ ’ ’ ’
Bucou, KOHTPOJIH 61,7 3+1,3 5+1,3 3+1,2
Bucb6u, opranuueckoe 7414 6+1,5 741 4 441,0
ynoopenune
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BApUAHTOM C BHECEHMEM HaBO3a CBUHEN U
KOHTPOJIEM COCTaBUJIAa OJTUH CTEOEb.

B Ttabmuue 9 paccMmoTpeHo BiIMSHUE
BHECEHMS CBUHOTO HABO3a JKUAKOW (hpaxiuu
Ha Maccy CEMsIH Ha OJJHOM pacTeHHM B Teue-
HUH [IEPUOJIA UCCIICJOBAaHUM.

Takum 0Opa3oM, MOKEM YBHUJIETh, UTO
Macca CeMsiH, COOpaHHBIX C OJIHOTO pacTte-
HUS1, TOCTOBEPHO OOJIbLIE B BApUAHTaX C BHE-
CEHMEM XHJIKOH (pakiny HaBO3a CBUHEH Ha
MPOTSKEHUH BCETO MEPHOJIa.

Cnenyer OTMETUTh, UYTO MHUHHUMAalb-
Hble 3Ha4yeHus ObuiM mosiydeHsl B 2020—
2021 rr. mo o6ouM rudpuaM, 94TO CBI3aHO
C BBINAJICHUEM MEHBIIIEr0 KOJIMYECTBA OCal-
KOB IO CPaBHEHHUIO C JPYTUMHU MEpUOJaMu
HcCIe0BaHUs.

Haunmensbiine 3HaueHHst Macchl CeMsIH
C OJHOTO pacTeHust y rubpuna Mepcenec
ObLIM TOJy4EeHbl B KOHTPOJBHOM BapHaH-
te (18,8 1) B 2021-2022 rr., a HanboJbIINEe
(48,51)—B2018-2019 rT. VY pacrenuii o3u-
Moro parica rubpuna BucObu HanmmeHbIIMe
3HAUYEHMS] MACChl CEMSIH C OJIHOT'O PacTeHUs
(20,6 1) Takxe momyunnu B 2021-2022 rr.,
Toraa kKak Hambompmwue (56,3 ) — B 2018—
2019 rr.

Ilo mamseiM TaOmuner 10 MOXKHO
OTMETUTh, YTO B KOHTPOJIbHBIX BapHaH-
Tax ypOXXKaHOCTh 3HAYUTEIBHO HHUXKE IO

CpPaBHEHHIO C BapMaHTAMM, I'Jl€ B KaueCTBE
yA00OpEHUsl UCIIOJIb30BAJIACh JKHUIKAs (PpaK-
1ys HaBo3a cBUHEU. IIpu 3TOM B mepuoasl
nccinepoBannii 2018-2019; 2019-2020 wu
2020-2021 rr. B BapuaHTax C BHECEHHEM
HaBO3a CBUHEN ypoxaitHocTh rubpua Mep-
ceznec Obuta Ha 3—5 % HIDKE 10 CPaBHEHUIO
¢ JaHHBIMU 110 THOpUAY BucOu, B TO Bpems
kak B 2021-2022 rr. rubpug Mepcezec mo-
Ka3aJ ypo)KalHOCTb NIOYTH Ha 7 % BBIILIE 1O
CpaBHEHMIO ¢ THOpuaOM Bucou.

B KOHTpONBHBIX BapHaHTax THUOPUA
Mepcenec muaupoBai Mo Mokas3areiasiM ypo-
»ainoct B 2019-2020 rr. (paznuna 21,4 %)
u B 2021-2022 rr. (10 %); B ocTaybHbIE IE-
puoOIbl HMccaenoBaHusl 0ojiee BBICOKHE JaH-
HBIC TTOKa3a ruopu Bucow.

3akiiouenue. Mccredoganus, npose-
Oennvie 8 nepuoo ¢ 2018 no 2022 ze., noka-
3au, Ymo 6HeceHue HCUOKOU pparyuu ceu-
HO20 HABO3A4 OKA3blEAem NOLONCUMENTbHOe
oelicmesue Ha pazeumue pacmeHull 03UMo20
panca u ux npooyKmusHocms. 3a ecb nepu-
00 UCCNe008aAHUIL 8 BAPUAHMAX C BHECEHUEM
HAB03a CeUHell NOKA3ameiu 6cex ucciedye-
MBIX IIEMEHMO8 NPOOYKMUBHOCTIU U3VUA-
embix eubpuoos Mepceoec u Bucou ysenu-
YeHvl no cpasHenulo ¢ kowmponem. Taxoice
OMMEYeHO YyeenuueHue nokasamesei ypo-
aHcatiHocmu no 0OouUM 2ubpuUdaMm.

Tabanna 9 — Biausinue BHeceHNs] HABO3a CBUHeH KUAKOH ppaKkumu HA Maccy ceMsIH
Table 9 — Effect of applying liquid pig manure on seed weight

B rpammax Ha pacrenue (in g/plant)

Bapuant Macca cemaH
p 2018-2019 rr. | 2019—2020 rr. | 2020-2021 rr. | 2021-2022 rr.

Mepcenec, KOHTPOJIb 25,9+4.80 24.7+3,03 20+1,00 18,84+2,30
Mepcenec, opranmieckoe | yq 5,6 g5 48,3+3,82 25+1,50 34,144,50
yno0penne

BucOu, KOHTPOITh 31,0+£3,43 29,1+£2,89 21+1,40 20,6£3,10
Bucbu, opraneckoe 56,3+9,10 50,0+3,47 251,70 39,8+3,10
yao0OpeHue

Tadmmua 10 — Ypo:kaitHocTh rHOPUIOB 03MMOI0 parica B epuoz uccjienosanmii, 2018-2022 rr.
Table 10 — Productivity of winter rapeseed hybrids during the research period, 2018-2022

B 1/ra (in t/ha)
Babmant Ypo:xaiiHOCTh
P 2018-2019 rr. | 2019-2020 rr. | 2020-2021 rr. | 2021-2022 rr.

Mepceaec, KOHTPOJIb 2,36 2,85 2,60 2,35
Mepcenec, opranuueckoe 3.77 3.90 3.93 490
ya00peHue ’ ’ ’ ’

Bucbu, KOHTpOJIb 2,73 2,24 2,68 2,13
Bucbu, oprannueckoe 3,91 401 415 3,92
yanoopenue
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Cay4aii XpOHMYeCKOro OTPaBJIeHHUS PTYThIO
Y KOTa IPH KOPMJIEHHH MOPCKOM pbI0OH
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Annomayun. PTyTb OTHOCUTCS K DIIEMEHTaM, IIPOSIBIISIFOIIMM BBICOKYIO TOKCUYHOCTD J1aKe
B HEOOJBIINX KOHIIEHTPALUAX, B CBSA3U C UYEM €€ COJACpKAaHHUE B OKpYXarolled cpere, KopMax
U MHUILIEBBIX MPOAYKTAaX CTPOIO OrOBApUBACTCS CAHUTAPHO-TUTMEHWYECKUMU HOPMATUBAMU. Y
XMIIHBIX JTOJNTOXKHUBYIIUX PbIO coaepKaHWE AaKKyMYJIMPOBAaHHON PTYTH MOXET IPEBBIIIATH €e
coziep)KaHue B cpelie OOMTaHMs B COTHHU ThICSAY M Jjake MUJUIMOHBI pa3. [loaTomy, ¢ Touku 3pe-
HUS BO3/ICUCTBHS Ha 37I0pOBbE KMBOTHOTO OHA IMPEJICTAaBIISIOT HAUOOJNBIIYI0 onmacHOCTh. Oco-
O0eHHO OOJBIIOMY PUCKY IOJBEPraloTCsi HMEHHO JIOMAIIHUE )KUBOTHBIE, KOTOPHIM TPATULIMOHHO
BKJIIOYAIOT B KOPM CBEXYIO WJIM TEPMUYECKH 00paboTaHHYI0 MOpCKyI0 pbiOy. ITo naHHBIM He-
KOTOPBIX HCCIIEAOBAHMM, Y )KMBOTHBIX OTPABICHUE PTYTHIO MPOSBIICTCS NMOPAKEHUEM IICUYCHH,
MOYEK, MATOJIOTUEH LEHTpaIbHON U nepudeprudeckoil HepBHOM cucteMbl. Mopdoaoruueckue u
OMOXUMHYECKUE MCCIIeIOBaHUS KPOBU IPU JJaHHOM OTPABJICHUU OCTAIOTCS MaJIOMH()OPMATUBHBI,
MO03TOMY TPeOYIOTCS TOKCUKOJIOTUYECKHE UCCIe0BaHMs. B yClIOBUsAX BeTepUHAPHOW KIMHHKH,
C IIENIBI0 YCTAHOBJICHHS UArHo3a M JICUCHHs! KUBOTHOTO, JJAOOPATOPHBIM IIyTEM MOATBEPKACH
cllydail XpOHUYECKOTO OTPABJICHHUS PTYThIO KOTa MPU KOPMIICHHH €T0 MOPCKOM pbIOOi. B crarbe
MIPECTABIICHBI PE3YABTAThl KIMHUUECKOTO 00CIeI0BaHM KUBOTHOTO, PE3YIbTaThl JIA00OPATOPHBIX
WCCIIEIOBAaHUM, METO] JICUCHHSI U PEKOMEH/IAIIUH 10 MPO(UITAKTUKE OTPABICHUS PTYTHIO.

Knrwuesnie cnosa: pPTYTh, METHIIPTYTb, MOpPCKad pH6a, KOT, OTpaBJICHHUEC, CUMIITOMEI, JHA-
THOCTHKA, JICHCHUEC, pCKOMCHAallNN
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Abstract. Mercury is an element that exhibits high toxicity even in small concentrations, and
therefore its content in the environment, feed and food products is strictly specified by sanitary
and hygienic standards. In long-lived predatory fish, the accumulated mercury content can exceed
its content in the habitat by hundreds of thousands and even millions of times. Therefore, from
the point of view of the impact on animal health, it poses the greatest danger. Pets, which are tra-
ditionally fed fresh or thermally processed sea ﬁsh are at especially high risk. Accordlng to some
studies in animals, mercury poisoning is manifested by damage to the liver, kidneys and pathology
of the central and per1phera1 nervous system. Morphological and biochemical blood tests for this
poisoning remain uninformative, so toxicological studies are required. In a veterinary clinic, in or-
der to establish a diagnosis and treat an animal, a case of chronic mercury poisoning of a cat when
feeding sea fish was laboratory confirmed. The “article presents the results of a clinical examination
of the animal, the results of laboratory tests, the method of treatment and recommendations for the
prevention of mercury poisoning.

Keywords: mercury, methylmercury, sea fish, cat, poisoning, symptoms, diagnosis, treat-
ment, recommendations

For citation: Lyubchenko E. N., Popova D. A., Dyachenko M. Yu., Timokhova A. V. Chron-
ic mercury poisoning: a case in a cat when feeding sea fish. Dal 'nevostochnyj agrarnyj vestnik.

2024;18;1:47-56. (in Russ.). doi: 10.22450/1999-6837-2024-18-1-47-56.

Beenenmne. Pryts (Hudrargyrum)
XUMHYECKUM 3JIEMEHT BTOPOM TPYMIbI Ie-
puonuyeckoil cucreMbl MeHzaeneeBa; €ro
aToMHbI Homep 80, aromuast Macca 200,59.
JIaHHBIN AJIEMEHT PEAKUN U PACCESIHHBIM, €r0
COZICp’KaHHEe COCTaBIsIET OKoyio 4,5x10°¢ %
OT Maccel 3eMHOU Kophl. [Ipyn pnoctwkeHnn
temriepaTypsbl 28 °C MeTasur HAYMHACeT aKTHB-
HO€ HCIIapeHHe, ero napbl paBHOMEPHO pac-
MIPENIETSIOTCS B OKpYXKarolleM 00beMe U XO-
POILLIO COPOUPYIOTCS PHIXJIBIMU U IOPUCTHIMU
MaTepuagaMu, TKaHsIMU, JE€PEBSIHHBIMU KOH-
CTpyKUUsAMHU. VcmapeHus: pTyTu OTpaBIIsSIIOT
MIPUPOJIHBIE IKOCUCTEMBI, 3arps3Hss BO3IYX,
BOAY U mouBy [1].

Xopouio M3BECTHA TOKCUYHOCTH PTY-
TH, NPUHAJIeKAIIEH K TpyIIe THKEIbIX
METaJJIOB; MPU ATOM BBICOKAsi TOKCUYHOCTh
HabOmroaeTcss Aake B HEOOJBIIUX KOHIICH-
Tpauusx. B 3TON CBA3M colep:KaHue PTYyTH
B OKpYKalolllell cpene, KopMax U MUIIEBBIX
MIPOJYKTaX CTPOr0 OrOBAPUBAETCSl CaHUTap-
HO-TUTMEHUYECKUMH HOPMATUBaMH [2].

Metunptyte (MeHg) oTnuuaercst ot
HEOpPraHUYECKOH emie Oojee HU3KUM KO-
3¢ PuIeHTOM BBIBEJACHUS U BBHICOKUM Ha-
KOIUICHMEM B JKMBBIX opranusmax. Ilox
0003HAYEHUEM «METHIIPTYTh» MOJpasyMe-
BAaeTCs TOKCHMYHOE COEAMHEHHE, KOTOpOe
CHOCOOHO HaKaIllJIMBaTbCS B OpraHU3Me
pBIOBI; OHO OYEeHBb SIOBUTO. TOKCHYHOCTH
Oonblile, 4eM y PTYTH, 3a cueT OoJiee aKTHB-
HOTO B3aUMOJICHCTBUS C CYIb(PTUIPHIBHBI-
MU rpynnamu ¢pepmeHToB [3]. MeTmipTyTh
oOpa3yercs, Kak NpaBUIIO, B pe3yJIbTaTe
MeTaboau3Ma JOHHBIX MHUKPOOPTraHW3MOB

pH BEIOpOCE PTYTH B BOJ0eMBI. 1o pa3HbiM
onieHkam, 10 90-99 % oOwelt pTyTu B TKa-
HSX pbIO MPEJICTABIEHO METHIIPTYTHIO [4].

[IpupogHbie OOBEKTHI, PaACIONOKEH-
HbIE «BHYTPH» TIPOMBIIUIEHHO PAa3BUTHIX
CTpaH ¥ TEPPUTOPHIl, HCIIBITHIBAIOT MPSMOE
aHTPOINOT€HHOE BO3elicTBUE. Y MakcuMalb-
HBIH 3 PEKT IPUXOAUTCS UMEHHO Ha BOJTHBIC
IKOCUCTEMBI, MOCKOJIbKY CIOJa CTEKAarOTCs
3arps3HSIONINE BEIIECTBA C aTMOC(HEPHBIMH
0CaJIKaMH, C MOBEPXHOCTHBIM U MOJ3EMHBIM
CTOKOM; CIOJIa HECYT CBOU BOJIbI pEKH, COOH-
paromye CTOKHA MPOMBIIUICHHBIX MPeanpus-
TUH ¥ TOpONIOB [5].

broakkyMysuu MoJaBeprarTcs Jro-
Oble (hopMBI MeTasuIa, MPHU ATOM Ui HEOp-
raHUYecKUX (POpM yCTaHOBJIEH aJUTUBHBIN
BKJIa/l Pa3HBIX MyTeH MOCTYIJICHUS — C MH-
e, depe3 KOXKHbBIE MOKPOBBI M KaOpbl B
IIPOLIECCE bIXaHMS; 3 OCHOBHOM ITyTh MTOTpE-
ONeHusT METHJIPTYTH pPbIOOH — amuMeHTap-
HbIil. KonnuecTBo pTyTH, 0OHaApy>KHBaeMoe
B TKaHSX pbIO pa3HBIX BHUJOB, 3aBUCHUT OT
TUNA UX MUTaHUS U TOJOXEHHUS B TPOodH-
YeCKOH IenH. YCTaHOBJEHO, YTO MUIpaLus
METHIIPTYTH MO TPO(YUUYECKOH CETH CONpo-
BoKHaercss 5—10-KpaTHBIM  yBeIMUYCHHEM
€€ KOHIICHTpAluu IPU NEPEXOAE OT OJIHOTO
3BEHA K cliefyomeMy. YeM «BbIlIe» pacmo-
JIOKEH OpPTraHu3M B TPO(UYECKOH LenH, TeM
BBIIIIE B HEM COZIEp)KaHUE PTYTH, U TeM OO0JIb-
IIyI0 4acTh OT OOIIEH PTYyTH B HEM COCTaB-
JsIeT METHJIPTYTh U MEHBILYIO — €€ Heopra-
HUuYeckue (HopMel. Bricokass MUrpannoHHas
aKTUBHOCTh MeTajjla B CHCTEME «BOJAa —
IUITAHKTOH — PBIOBI-TUTAHKTO(aru — XUIHbIE
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PBIOBD) IPUBOJUT K €TI0 aKKyMYJISALIUHU HA T0-
CJICIHUX 3BEHBSIX M YBEIMYEHHUIO COZIepiKa-
HUSL METHJIPTYTH B TKAaHSAX BCESIHBIX Ipe-
cTaBHUTeNel UXTHO(AYHBI Ha 2—3 TOpPsIIKa 110
CpPaBHEHHUIO C UCXOAHOU BOJHOM cpeoit [6].

XoTd coaepx’aHue METWIPTYTH, OOHa-
pykHBaeMoe B pbiOe, 0OBIYHO HEBEJIUKO (Me-
Hee 0,4 MI/KT), HO Y XUIIHBIX PHIO OHO MOXKET
JOCTUraTh HECKOJBKHX JECATKOB MUILIH-
IpaMMOB Ha KMJIOTpPaMM, TO €CThb IPEBBILIATh
coJlep>KaHue PTYTH B cpejie 0OMTaHus phi0 B
COTHH ThICAY M JJa’K€ MUJUIMOHBI pas3.

YpoBeHb aKKyMyJIHpPOBaHHOW PTYTH
TaK)Ke 3aBUCUT OT BO3pacTa U pa3Mepa phio:
OH BBIIIE y JOJTOKUBYIIMX BUIOB B CpaB-
HEHUH C KOPOTKOKUBYIIUMU; Y TYTOPOCIBIX
BUJIOB B CPaBHEHUU C OBICTPOPACTYLIUMU;
y OoJiee KpYIHBIX U CTapblx ocoleil B cpaB-
HEHUH C MOJIOABIMU OCOOSIMU TOTO K€ BHUJA.
Haubonee nHTeHCHBHOE HAKOIJICHUE B CKe-
JICTHBIX MBIIIIAX, BEPOSTHO, OOBACHSAETCS
MOBBIIICHHBIM COJEP>KaHUEM B HUX (QYHKIU-
OHAJIBHBIX TPYMI OENKOB, K KOTOPBIM PTYTh
00J1a1aeT BEICOKUM CPOJICTBOM [7].

Cpenu Ha3eMHBIX MIIEKONUTAIOLIUX
0ojiee KpynHbIE BUIbI YCTONYMBBI K TOKCH-
YECKOMY JACUCTBUIO PTyTH. MeXaHNU3MBI 3TO-
ro SIBJICHUS 10 KOHLA He u3y4yeHsl. OHaKo,
MO-BUJINMOMY, OHO CBSI3aHO CO CKOPOCTHIO
METa00INYECKUX M3MEHEHHUH, CII0COOHO-
CThIO OpPraHu3Ma K JETOKCHKAlLlUU, a TaKxke
MOJIO)KEHUEM JaHHOTO BUJAa B TPOPHUUECKON
LIENH, TIOCKOJIBbKY CHOCOOHOCTh K MUTpPALUU
PTYTH 1 OMOMarHuUKaIys B TUILIEBOM Len
MJIEKOTMUTAIOIINX TIIATEIbHO JOKYMEHTHUPO-
BaHbl. XMUIHUKH, HAXOASIINECS HA BEPILINHE
MUIIEBON TMHPaMUIbI, €CTECTBEHHO, Oosee
MO/IBEpKEHbI OMOAKKYMYJISILIMK PTYTH [8].

[TaTorenes B opraHusme *XUBOTHBIX U
YeJI0BeKa B OCHOBHOM CBSI3aH C OJIOKHMpPOBa-
HUEM (YHKIUOHAJIBHBIX TIpPYyHNN CTPYKTYp-
HbIX O€nKkoB U (epMeHTOB. MHakTHBaIMs
(hepMeHTOB, B CBOIO OUYe€pE/b, MPOBOIHPYET
HapylIeHHEe MEeTa0OJUYECKUX IPOLIECCOB.
PtyTh cniocoOHa M3MEHATh MPOHHUIAEMOCTh
KJIETOYHBIX MEMOpaH 3a CUeT MOBPEKICHUS
CTPYKTypHbIX OenkoB. Hapymennast crpyk-
Typa KJIETOYHBIX 000JI0YEK IPUBOJUT K BBbI-
BEJICHUIO MOHOB Kallusl U3 KIIETKH, COueTa-
IOLIUMCS C MOCTYIUIEHMEM B HEE BOJBI, YTO
BBI3BIBAET OTEK KJIIETKH, HApYyIIEeHHE pabOTHI
KJIETOYHBIX CTPYKTYp W rubenb. PenrtreHo-
JIOTUYECKHE JTaHHBIE NPU OTPaBJICHUU OTpa-
AT TUIIMYHbIE HEMPONATOIOrMYECKUE T0-
paXEeHUS U JEMOHCTPUPYIOT 3HAUUTEIbHYIO

aTpo(HI0 3pUTENBLHON KOPBI, YEPBS U IMOIY-
HIapHi MO3XKeuyKa, a TaKXKe IMOCTLEHTPAalb-
HOW KOpBI, YTO COOTBETCTBYET TPEM Xapak-
TEPHBIM TPOSIBIICHUSIM ATOTO 3a00JICBaHMS:
CYXKCHHMIO TIOJIeH 3peHHsl, aTaKCUU U CEHCOP-
HBIM HapyLIeHUsM [9].

[To undopmaruu ['maneimesa (2021),
YyBCTBUTEJIbHEE BCETO K OTPABJICHUIO OKa3bl-
BAIOTCS KJIETKM MapeHXUMBbI MTOYEK, NIEYECHH,
KHILIEYHUKA, HEPBHBIE KIIETKH, SPUTPOLIUTHI.
OT0 OOBACHSIET KIMHUYECKYIO KapTUHY, TH-
MUYHYIO JJI1 MHTOKCUKAIIMK PTYThIO: HEPPO-
NaTusl, rernaronaTus, MOpakKeHUs! LIEHTpaslb-
HOM M mepudepudeckoil HEPBHOI CUCTEMBI.
Co CTOpOHBI KETyI0YHO-KUIIIEUHOTO TPAKTa
HAOMIOIAIOTCS HEKPO3 M S3BEHHO-HEKPOTH-
YECKHUE SHTEPOKOJIUTHI [1].

buoakkymynauus pryTH B TKaHIX
OKa3bIBAaeT HE TOJBKO MPSIMOE TOKCHUYECKOE
BO3/ICIICTBUE; BO3MOXHO TPOSIBJICHHE €€
OTJIAJICHHBIX TIOCJIEJICTBUN B BUIE DPa3BU-
TUSL OITyXOJIEBBIX 3a00JIeBaHUM, MyTareHHO-
ro, TepaTOreHHOr0 M SMOPHUOTOKCHYECKOTO
JercTBUs MeTtaiia. JUIMTenpHOEe MOCTYILIe-
HUE MaJlbIX KOJIMYECTB COCAMHEHUH PTYTH
BBI3bIBACT MaJICHUE YPOBHS SPUTPOLIUTOB U
reMOrJIo0nHa B KPOBU. Y JKMBOTHBIX MPOUC-
XOJUT CHIDKEHHE OOIIel pe3HCTeHTHOCTH,
YTO CBSI3aHO C pa3pylieHHeM JTUM(OUIHBIX
KJIETOK JIMM(AaTUYECKUX Y3JI0B M CeJe3eH-
KM, (PUKCUpYyeTCS CHUXEHUE (parorurapHoOi
AKTUBHOCTH HEUTPOGUIIOB, (ParorurapHOro
YyHCclla U UHAEKCa; MaJaeT YUCICHHOCTh T- 1
B-nmumdonuroB. Opranusm, TakuM 00pa3om,
OKa3bIBaeTCs OoJiee moABepKeH HH(EKITNOH-
HBIM 3a00JIEBaHUAM W aKTUBU3AIMH YCIIOB-
HO-TTATOT€HHOW MUKPOQIIOpPHI [2].

VICTOYHUK METHIPTYTH Ui JKUBOT-
HOT'O OpraHu3Ma — pbida W JApPYrHe BOJHBIC
OpPTraHu3MBbI, yNOTpeOIsieMble C MUIIeH WIN
kopMoM. CrenoBaTenbHO, XHIIHBIE PHIOBI,
Kak HauOoyiee KpYIHBIC, JOJTOXHUBYIIHE,
ObICTpOpacTyIlye, 3aHUMAIOLINE BBICIICE
MOJIOKEHHE B THIIEBOW IEMH, COJepXkar
OoJbIIe PTYTH M MOJTOMY C TOYKU 3PEHUS
BO3/ICUCTBUS Ha 3/J0POBbE KUBOTHOTO TIPEJ-
CTaBJSIIOT HAWOOJNBIIYI0 OMACHOCTh. B Ha-
CTOsIIIIEE BPEMSI B HEKOTOPBIX CTpaHaxX BBEE-
HO OTpaHMYCHHE Ha J00aBIICHHE B IHILIEBbIC
IPOAYKTHl PHIOBI, BBIJIOBJICHHOM B 3arpss-
HEHHBIX Bojoemax. Hacenenue, B TOM 4mc-
Jie BJIQJENbIbl KUBOTHBIX, KaK MPaBUIIO, HE
UMEIOT TPEJICTABIICHUS O KOJINYECTBE PTYTH,
MOCTYTIAIONIECH B OPraHU3M C PBIOOH U phIOO-
POJTYKTaMH.
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XpOHUYECKOE OTPaBJICHHE PTYTHIO B
OTEUYECTBEHHBIX MCTOYHUKAX HE OCBEIICHO,
B TO BpeMs KaK B 3apyOeKHOH IUTepaType
JTaHHOMY 3a00JIEBaHUIO JaHO CBOE Ha3BaHUE
(6one3nr Munamara) [10].

Ileapro  MccaeqoOBaAaHMH  A6UTOCDH
ycmawnosnenue OuazHo3a U nposeoeHue Jie-
YeHUs Npu XPOHUYEeCKOM OmpaesieHuu Koma
pmympuio. JIns BBINOJHEHUS IOCTABICHHOU
LeJIM HAMHU PEUICHBl 3aJlayd: YCTAHOBIIECHBI
IIpUYMHA U KIMHUYECKUE IIPU3HAKU IPU OT-
paBJIEHUH PTYTHIO; IPOBECH aHAIN3 Jabopa-
TOPHBIX UCCIIEOBAHUN; BBIIIOJTHEHO JICYCHHE
KOTa, a Takke pa3paboTaHbl PEKOMEHJIAINH
JUTSl BIIAJIEIIBLIEB )KUBOTHBIX.

CoocrBennbie ucciaegopanus. O0n-
€KTOM HKCCJICIOBaHUsI BBIOpAH KOT JOMAIll-
HUIl OECIOPO/HBI B BO3pacTe ISATH JIET,
MOCTYNUBIINA B BETEPUHAPHYIO KIWHHUKY
«Xumepay (T. YccypHiick).

Co cnoB BnazenpLa, KOT COAEPKAICT
Ha 0a3e OT/bIXa OKOJIO MOPS CO CBOOOIAHBIM
BBITYJIOM, €r0 palyioH B OCHOBHOM COCTOSLI
13 CHIPOM U BapeHOl MOpPCKOI prIObI — HaBa-
TH, KamOaJtbl, 3y0aTKu, KPaCHONIEPKH U JAPY-
I'MX BUJIOB, @ TAKXKE MOPENPOIYKTOB.

I'paduk exerogHol BaKIUHALWK HE
coOIIOJaJICs. HECKOJIBKO JIeT. Brianensuem
Mecsdll Ha3zal y KOTa 3aME4eHa Majas ak-
TUBHOCTb, COHJINBOCTbH IIPU COXPAHEHUU all-
IIETUTA, a €lle Yepe3 Mecsll HaOIroAaIucCh:
KaxeKcus, alaThsi, aHOPEKCHs, IPOKaHUE KO-
HEYHOCTEH IpU JABUXKCHUH, TUapes U PBOTA,
IIPY COXPAHEHUU MOYEHCITY CKAaHUSI.

Ilpu nepeuynom Kiunuueckom oocie-
008aHUU HCUBOMHO20 B YCIOBUSAX BETEPHU-
HapHOM KJIMHHMKM YCTaHOBJIEHO: 4YacToTa
cepleuHbIX cokpauienuit 150 ynapos B mu-
HyTy; naBienue 125/80 Mm. pT. CT.; MyJibC HA
IUTFOCHE TAJIBIIUPYETCS ¢ TPYJAOM; BUAMMBIE
CJIM3UCTBIE 00OJIOYKU CBETJIO-CEPOro IBETA,
CyXHU€; CKOPOCTb HAIOJHEHMs KaIllUUIIpOB
4 cexynapl. OTMEUYEHO CMEILEHUE TJa3HO-
ro s0JI0Kka B 3aQHUIA OTHEN OpOUTHI (3HO(D-
TajabM); KOXKHAasl CKJIaJKa pPacHpaBIIIeTCs
IUIOXO — TsDKeNas CTENEHb JerujpaTalyy.
l'unoBonemust cpenneit creneHu. PoroBast
MOJIOCTh YHCTas, 0e3 BUIUMBIX M3MEHEHUI.
JIumpatudeckre y3nbl HE YBEIUYCHBI.

Y3U o6prowmnou nonocmu. Ilpu ynbT-
Pa3ByKOBOM HCCJIEIOBAaHUN OPTaHOB OproII-
HOM MOJIOCTH Ha MOMEHT MEPBUYHOTO OCMO-
Tpa YCTaHOBJIECHBI CIEIYIOIUE U3MEHEHHS B
opraHax.

Ileyenv yBenuueHa, €€ Kpail IpPUTY-
IUIEH M BBIXOJAMT 32 XKEJIYAOK; IPAaHULIb] YeT-
KHE; CTPYKTypa MAapEeHXUMbl UMEET «OMBbI-
JICHHBIN» BHJ, CJErka HE TOMOIEHHas II0
9XOT€HHOCTH C 30HaMH €€ IMOBBILICHUS; Ie-
pudepruueckuil COCyIUCThIA PUCYHOK CTEpT.
[lopransHas Bena auamerpom 0,45 cm. Ka-
yaanpHas nojas BeHa auamerpoMm 0,45 cm.
bwumapHelii TpakT — JKEIYHBIM HAIlOIHEH
2,3%0,6 cM; KOHTYp CTEHKH CJIETKAa Pa3MBbIT;
tonuHa creHku 0,14 cMm; kemub ciabo ru-
M03XOreHHasi; Mmy3bIpHbId npoTok 0,17 cm;
xoJienox 0,35 cm.

JKenyooxk: crenka no 0,35 cm; npocset
C HEOOJBIIUM KOJIMYECTBOM aHAXOTE€HHOTO
COJIEP’)KUMOT0; NMEPUCTAIbTUKA HE BBIpAXKe-
Ha; CKJIAT4aTOCTh BBIPAKEHA; CIOMCTOCTh
pa3MbITa.

Jleenaoyamunepcmuas Kuwika: TOJN-
muHa creHku 0,35 ¢M; CIIOMCTOCTh CrilakKeHa.

Tonkuti xuwieuHux: TOJIIWHA CTECHKH
0,17 cm; cnoncTocTh COXpaHeHa.

Tlooxcenyoounasn oceneza: IXOTEH-
HOCTb CJIETKa IOBBILIEHA; CTPYKTypa OJHO-
poJiHasi; JieBas 10151 B 00J1aCTH IOPTA IEUEHU
7 MM; OKPY’KaIOIIHN KUP THIIEPIXOTCHHBIM.

Cenesenka He YyBEIWYEHA; 3XOIEH-
HOCTb COOTBETCTBYET HOPME; CTPYKTypa
OJHOPOJIHAS.

Jlumehoysnel — Me3eHTepalbHble, HE
JIOLIUPYIOTCSL.

B OpromHoi#i 1moocTu CBOOOTHOM JKH/I-
KOCTH HET.

Ilouxu: Tomorpaduueckoe MoJIOKe-
HUE TIpaBUJIbHOE;, (opMa OBallbHAs, KOH-
Typbl POBHBIC; TPAHUIIBI HEUYETKHE, IXO-
TeHHOCTh MapEHXUMBI BBIIIE 3XOTCHHOCTH
neveHu u cenezeHku. [Ipasas — 3,9%1,8 cwm;
COOTHOIIICHHE CJIOEB W3MEHEHO B TIOJb3Y
KOPTHKAJIBHOTO CJIO0S; KOPTHUKO-MEIYILISIp-
Hast nuddepeHunanys criakeHa; JoXaHKa
He pacmmpeHa. Jlepas — 4,2%2,3 ¢Mm; coOT-
HOIIICHHE CJIOEB MPABWIBHOE; KOPTHKO-MeE-
nymisipHas  auddepeHnuanus  CriaxeHa;
JI0XaHKa HE paclInpeHa.

Mouesou ny3vipb HaINOJHEH; Mo4a
aHAXOreHHas 0e3 BKIIOYCHUM; CTCHKa HE
YTOJIILIEHA.

Ilo pe3ynemamam aumamuesa, Kiu-
HUu4ecko2o ocmompa u Y3U ycmamnosnenul
npuznaxku cacmpuma, 2unomomopuxu KKT,
Xonanauozenamuma, NAHKpeamuma, XpoHu-
yecKol Oone3HU NOYex.
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IIpn uccrnenoBaHuM LEIBHOW KPOBU
(DATA) meTonoMm mojauMepa3HOM LIEMHOU
peakuuu (I1LP), Bupyca netikemuun (FeLV),
remormasmel  (Candidatus  Mycoplasma
turicensis, Mycoplasma haemofelis,
Candidatus Mycoplasma haemominutum),
Bupyca ummyHnozaedunura (FIV) e oOna-
PY>KEHO.

HccnenoBanuemM MeTo10M NOJIMMEpas-
Hoii nenHoi peaknuu (ITLP) mpo6 dexanmit
UCKIIIOUEeHBbI: BUpYC nanieiikonenuu (FPV),
KOpOHaBUpPYC Kolek sHTepanbHblil (FCoV),
ruapaua (Giardia lamblia spp.), Kpunrocmno-
punuun (Cryptosporidium spp.), TPUXOMO-
Hana (Tritrichomonas blagburni (foetus)),
kamnuiiobakrepun  (Campylobacter  spp.),
sHtepotokcuH (Clostridium perfringes), TOK-
coruta3mos (Toxoplasma gondii).

Mopdonoruueckne U OMOXUMUYECKHE
MOKa3aTeNu KPOBU y KOTa MPU MEPBHUYHOM
npuemMe mpeacTaBieHbl B Tabmumax 1 u 2.

B cootBercTBUM € MOJyYEHHBIMH pe-
3yJbTaTaMy, Y KOTa OTMEUYaloCh CHHM)KEHUE
KOJIMYECTBAa JPUTPOLMTOB M TeMOrioOuHa,
YBEJIMYEHUE KOJIMYECTBA JIEHKOLUTOB 3a
CYeT poCTa MaJOYKOSAEPHBIX HEUTPO(DUIIOB
1 TUM(OLUTOB.

[To pe3ynbraramMm OMOXUMUYECKOTO HC-
CIIC/IOBaHUSI KPOBU OTMEYAJIOCHh YBEIHMUYCHHUE
MEYEHOYHBIX (PEPMEHTOB — TpaHchepas, 1ie-
nouyHOU (pocdartaszbl M aMHIIa3kl, YTO CBHUJIC-
TELCTBOBAJIO O HAPYILICHUU PAOOTHI IIEYCHU
U TOJKETTY JOYHOM KEIE3BI.

Taxxke ObLT MPOBEACH aHAIHN3 PETUKY-
JouMToB (Tadm. 3).

ITo pe3ynbraraM aHanu3a MOXHO clie-
JaTh BBIBOJI O HEJJOCTaTOUHOM PETEHEPATUB-
HOM OTBETE KOCTHOI'O MO3I'a HA aHEMHYECKOE
COCTOSIHME MAallUeHTa, BOZMOXKHO U3-3a UCTO-
LICHUS €r0 PETeHEPATUBHBIX BO3MOXKHOCTEH.

B cBs3u ¢ mokaszarensiMu CHIBOPOTOY-
HOTO JKeJle3a U OTPHLATEIbHBIMU aHAIN3aMH
Ha TEMOMapasuThl, a TaKKe HOPMAIbHBIMH
NIOKa3aTeSIMH PEHATBHOTO OMOXUMHYECKOTO
npoduIs, npeononrodcumenbHbiM OUACHO30M
AGNANACH PeeHepamuHas, d UMEHHO, 2eMO-
JUMU4ecKas aHemus.

KuBoTHOMY OBLJIO Ha3HAYEHO Jieye-
HUE, HAallPaBJICHHOE HA YCTPaHEHUE JeTHApa-
Talluy U aHEMUHU, BOCCTAaHOBJIEHUE (DYHKLINU
MIEYECHHU, TIOJKEITYT0YHOM JKeJIe3bl U MOYEK.

IIpumMeHsann uisi BHYTPUBEHHOM Ka-
NeTbHON UH(PY3UH € TOCTOSIHHON CKOPOCTHIO
pacTBOpBI CTEpOPYHINHA, TTIFOKO3bI, aMUHO-
IUIa3Mallb, TeNTpall.

[TonkoXHO BBOAWIM PAcTBOpP LHUAHO-
KoOamaMuHa, BHYTpPb — KBaMaTell U OME3.
BHyTpHBEHHO BBOJIMIM OHIAHCETPOH; BHY-
TPUMBIIIEYHO — (peppaHuMalt, MpeTHU30JIOH.

Yepes 10 el nedyeHus y KoTa Ios-
BUJICS ANMETUT; Kall CcTal OQOPMIICHHBIN;
MOYEHCITyCKaHHe 0e3 MaTOJOTUI; BUIAMMBIE
CIIM3UCTBIE 00OJIOYKH OJIeTHO-PO3OBEIE; Jie-
rUupaTanus JISTKON CTENEHH.

[Tpu »TOM Biazener 03By4niI *KajloObl
Ha JIe(UINT 3peHHS y KOTa U IEPUOANYECKYIO
IaTKOCTb MoxoakH. Ha npueme y opranbmo-
Jora yCTaHOBJIEHO — MMJIpHa3, yBEIHMUEHHE
runeppedIIeKCcuu riaa3Horo JAHa, ICTOHYEHHE
COCYJIOB CeTYaTKH, XpPOMAaTUYECKUE PEAKIINU

Taoauna 1 — Mopdosornueckue nokasarejii KpOBH y KOTA MPHU NEPBUYHOM NpUeMe
Table 1 — Morphological blood parameters in a cat at the initial intake

IHoka3zaresnu Eaunumbt Pe3yabTarsl Peepencrnie OTKJIOHEeHus
H3MepeHus 3HAYEHHSI

Jletikonute (WBC) TBIC./MKJI 20,000 5,500-19,000 MOBBLIIIIEHHE
Oputpouutsl (RBC) MJTH,/MKJT 4,100 4,600-10,000 MMOHMKEHUE
I'emorno6un (HGB) /71 80,00 90,00-150,00 MOHIKEHHE
E:%If;é(d?;ﬁz?}me TBIC/MKJI 1,000 0,000-0,300 MOBBIIICHHUE
CermenTosnepHEIe THIC./MECT 9,200 2,500-12,500 HOpMa
HEHTPO(HIIBI

D03UHO(UITBI TBIC./MKJI 0,800 0,000-1,500 HOpMa
JlumporuTer TBIC./MKJI 8,600 1,500-7,000 MOBBLIIIIEHHE
MoHOIMTHI TBIC./MKII 0,400 0,000-0,800 HOpMa
Bazodwter TBIC./MKJI 0,000 0,000-0,100 HOpMa
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Tabaunna 2 — buoxumuveckne nNoka3atTeJu KpOBH Yy KOTA IIPH NIEPBUYHOM IIpHeMe
Table 2 — Biochemical blood parameters in a cat at the initial intake

IlokazaTenu Igf:gg:;; PesyiabTarhl Pe;l:&l:::;c;:le OTKyI0HeHNsA
é‘iif%‘HaM“HOTpch‘bepaSa U/l 107,00 18,00-78,00 | mossimeHue
éfg%’TaTaMHHOTpaHC(bepaga U/l 88,0 9,0-45,0 MTOBBIILICHHE
O6mmwmit ounupyoun (TBIL) umol/l 9,00 2,00-10,00 HOpMa
[lemounas docdaraza (ALP) U/l 139,0 0,0-55,0 MTOBBIIICHHUE
ITT (GGT) U/l 5 0-6 HOpMa
OO6muii 6emok (TP) g/l 60,00 54,00-79,00 HOpMa
AnpOymun (ALB) g/l 23,00 24,00-38,00 | moHmxeHue
I'mo6ynun (GLOB) g/l 37,00 26,00-51,00 HOpMa
Xonectepud (CHOL) mmol/l 2,53 2,30-5,90 HOpMa
Tpurnuuepuabst mmol/l 0,64 0,20-1,30 HOpMa
Awmmunaza (v-AMY) U/l 2 500,00 200,00-1 900,00 | moselIeHNE
Kpeatunun (CREA) umol/l 148,0 70,0-165,0 HOpMa
Moueuna (UREA, BUN) mmol/l 9,750 5,400-12,100 HOpMa
®ocdop (PHOS, IP) mmol/l 1,60 1,10-2,30 HOpMa
Kanpumii (Ca) mmol/l 2,33 1,90-2,60 HOpMa
Kammnii (K) mmol/l 4,00 3,60-5,50 HOpMa
Hatpuii (Na) mmol/l 151,00 148,00-158,00 HOpMa
Xnop (Cl) mmol/l 116,00 107,00-129,00 HOpMa
XKeneso (Fe) mcmol/l 14.0 12,00-42,00 HOpMa

Tadanna 3 — AHAIU3 PETUKYJIOUMTOB Y KOTA NPU NEPBUYHOM NpUeMe
Table 3 — Analysis of reticulocytes in a cat at the initial intake
B kierox Ha mukposuTp (in cells per microliter)

HccaenoBanus | PesyiabTarhbl Pedepencubie 3HaueHus
MmeHee 15 000 — yruerenue perenepanuy;
A 15 000-50 000 — pusnonornyeckas pereHepanus
rperatHsie .
PETHKY TOIHTEI 37 654 (HemocTaTo4Has pereHepanys y nalueHTa ¢ aHeMuen);
KoIeK 50 000-100 000 — ymepeHHas pereHepanus;
100 000-200 000 — BbIpaxeHHas pereHeparus;
6omee 200 000 — 3HAYUTETHHO BHIPAKEHHAS pETreHeparys
TyHKTaTHbIE menee 200 000 — pusnonoruveckas pereHepanms;
186 946 200 000-500 000 — nmerkast pereHepanus;
PETHKYTIOLHTEL 500 000—1 000 000 — yMepeHHast pereHePaLHS;
KOILIEK
6omee 1 000 000 — BeIpakeHHasI pereHepaus
3pavKOB Ha KPACHBIN CHEKTP CBETa — COMHH- B saboparopun Vet Union moixydeHbl pe-
TEJIbHBIC, HA CHHHUH — BBIPAXKCHBI. 3yJBTATHI:
bbeu10 TIPUHATO peleHne npoBEPUTH pmymo — 0,94 MKr/T ipu pehepeHCHOM
’KMBOTHOEC HA HAJIMYUE COJICH TSHKEIIBIX Me- 3HaueHuu 0—0,1 MKr/t; ceuney — 0,257 mMxr/r
tasuioB. Ilpu uccnenoBanuu nNpood mepeTu (pedepencuoe 3Hauenune 0—10 MKI/T).
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Takum 00pa3zoM, ycmanoeieHo noeui-
uleHHoe cooepicanue pmymu.

Tak kak crenupuuecKoro JeyeHHs
IIPU XPOHUYECKOM OTPABJICHUU PTYThIO HET,
ObUIN UCKTIOUEHbI U3 PAYUOHA MOPCKASL pblOa
U MOPEenpoOyKmul, a MAaxice NpooOoaHCEHO
Jleuenue, HaAnpagieHHoe Ha O0e3UHMOKCUKA-
Yuio opeanusma.

[Ipumensimu 118 BHYTPUBEHHOM Ka-
NeNbHON MH(Y3UH C TTOCTOSTHHON CKOPOCTHIO
pacTBopsl cTrepodyHANHA (TIPU PETYIspHON
OILIGHKE CTENEeHU Nerujparaluu), TenTpana.
[ToaKOKHO KCIONIB30BAJICS PAaCTBOP IIUAHO-
koOanamuHa, opasibHO — Jleramon 70. [Ipen-
HU30JIOH ObUI OTMEHEH MOcie MOIyYeHHs
UCCJICTOBAHHM Ha COJU TSKEIIBIX METAJUIOB.

B teuenue necatu cyTok JiedeHUs CO-
CTOSIHME KOTa CTaOUIM3UPOBAJIOCH, AIETUT
ObUT XOpOUIMi, HapylleHHWe KOOpIWHAIUU

JBIDKEHUH He Habmoganock. Ho moBTOpHBIM
O0CMOTp O(TAILMOJIOTOM YCTaHOBHJI MUJIPH-
a3 6e3 yJIyuIIeHusl.

Mopdornoruueckue nokasaTean KpoBH
y KOTa IOCJIE€ NMPOBEACHHOTO JICYEHUs MTPE-
CTaBJIeHBI B TaOuuuax 4 u 5, rae BUIHO, YTO
OHU HaxoJATcd B mpenenax (usnonorunye-
CKOU HOPMBI.

Takum o0pa3oM, MOKHO clelaTh BbI-
BOJ, 4YTO IIOCIE MPOBEJCHHOIO JI€UCHUS
YMEHBIIUIOCH KOJIMYECTBO arperaTHbIX PeTh-
KYJIOIIUTOB. DTO CBUIECTEILCTBYET 00 ymyd-
[ICHUU COCTOSIHUS KUBOTHOTO MTPU aHEMUH.

JlaHHOMY >KHBOTHOMY OBLIO peKomeH-
008AHO NONACUBHEHHOE UCKTIOYeHUe MOPCKOU
PpblObl U3 payuoHa, NOCMOSHHBIL KOHMPOIb
nokazamenei Kpogu, 8 YACMHOCMU PemuK)-
JIOYUMOo8, 2enamo-ouiiuapHo2o buoxumuye-
CK020 NpoQu.iL.

Tabanna 4 — Mopgosornueckue noKasareJm KpOBH y KOTa MOCJIe MPOBEJICHHOI0 JICYeHHUs!
Table 4 — Morphological blood parameters in a cat after treatment

IToxkazarenn Equmums! PesyabTarhl Pegepencurie OTKJIOHEeHUA
W3MepeHust 3HAYEeHHS

Jleiikouuter (WBC) TBIC./MKJI 15,200 5,500-19,000 HOpMa
Oputponutsl (RBC) MJTH./MKJT 5,640 4,600-10,000 HOpMa
I'emorno6un (HGB) /1 93,00 90,00-150,00 HOpMa
Ianouxosneprbie TBIC/MKII 0,300 0,000-0,300 HOpMa
HEHTPO(HIBI

CermenTossiepHble THIC./MECT 7,800 2,500-12,500 HOpMa
HEUTPOPHIIBI

D03UHODUITBI TBIC./MKJI 0,150 0,000-1,500 HOpMa
JIumdouuTer TBIC./MKJI 6,000 1,500-7,000 HOpMa
MOHOIMTEI TBIC./MKJI 0,800 0,000-0,800 HOpMa
bazoduis TBIC./MKJT 0,100 0,000-0,100 HOpMa

Tabanna S — AHaIN3 PeTHKYJIONMTOB Yy KOTA MOCJe MPOBeIeHNs JeUeHH s

Table S — Analysis of reticulocytes in a cat

after treatment
B kieTok Ha mukposutp (in cells per microliter)

Hccaenosanus | Pesyabrarthsl PedepencHblie 3HaueHus
MmeHee 15 000 — yruereHue pereHepanum;
ArperatHsie 15 000-50 000 — pusznonornyeckas pereHepamus
R 20311 (HemocTaToyHas pereHepanys y NalueHTa ¢ aHeMUen);
E omeg H 50 000-100 000 — ymepeHHas pereHepanus;
100 000-200 000 — BeIpaxeHHasl pereHepanus;
6onee 200 000 — 3HAYUTENHHO BBIPAXKEHHAsI pereHepanus
TyHKTaTHbIE meHee 200 000 — ¢pusnonornyeckas pereHeparus;
THKYIOLIATHI 86 589 200 000-500 000 — nerkas pereHepanys;
Eomeg 500 000—1 000 000 — ymepeHHas pereHepanus;
oosee 1 000 000 — BeIpaXkeHHasE pereHepaIHs
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3akiarouenue. OTpaBiieHUE PTYTHIO y
YKUBOTHBIX B BETEPUHAPHBIX KIIMHUKAX PEru-
CTPUPYETCSl PEIKO, TaK KaK MpHU MpUEME HE
BCETrJja BOZHUKAIOT MOJ03PEHUS Ha JIEUCTBHE
OTPABJIAIONIETO BEUIECTRA.

Knnanueckue nmpu3HAaKu NMpU JTaHHOM
OTpaBJICHUM XapaKTEPHBI i 3a00JeBaHUI
IEYCHH, KEIYIOYHO-KUIIEUYHOIO TPaKTa, U
MPAaKTUKYIOLIME Bpaud, B MEPBYIO OYEPEND,
MPOBOJAT JUArHOCTUKY W JICUEHUE WMEHHO
3THUX HATOJIOTUM.

XpoHHUYECKOE OTpaBJIEHHE PTYThIO
IIPU MIOCTOSITHHOM TMOCTYIJICHUH B OPTaHU3M
HEOOJIBIINX 103 OCJIO0XHEHO CTEepTOil He-
BpPOJIOTUYECKON CUMITOMATUKOM, OMUCaH-
HOM 11 OCTPOTO OTPAaBJICHUS PTYTHIO, TaK
KaK TpemMop — Hecrenuu(pUIecKuii CUMIITOM
MIpY MHOTHX 3a00JI€BaHUSX, a IEPUIIUT 3pe-
HUSL c71a00 pa3IuyuM y KOIIIEK BCIIEICTBHE
Pa3BUTOCTH JIPYTUX CEHCOPHBIX CUCTEM Op-
raHu3Mma.

Jleuenne MOMKHO OBITH HAIPABJICHO
Ha JIC3UHTOKCHUKAIIMIO OpraHu3Ma; Heo0Xxo-
IUMO cCHMITTOMaTHdeckoe jedeHne. K co-

JKaJICHUIO0, TP XPOHUYECKOM OTpPABJICHUU
PTYTBIO OCIIOKHEHUSI HEU30CKHBI, U OHU
MOTYT TIPOSIBIISITBCSI  HEBPOJIOTHYCCKUMU
CHUMIITOMAaMH, IIaTOJOTHEN II€YEHH WIN 3a-
0O0JIEBAHUSAMH TJIa3.

Pexomenpauuu. B Hacrosimee Bpe-
Msl CpeIM BIAAeNblieB B MOy BXOAUT RAW
[ATAHUE, TIPU KOTOPOM AT MOJOIEYHBIM
HCKJIIOUMTENIBHO KOpMa >KUBOTHOIO IIPO-
ucxoxaenus. OCHOBa MEHIO — MsICO, pbIOa,
CyOmpoayKThl M ChIpble KocTu. B 3apyOex-
HOM JIMTEpPaType OTPaXEHbl TOKCUYECKHE
J03bl METWJIPTYTH B pbIOE ISl KOIIEK, HO B
CBSI3U C OTCYTCTBUEM JAHHBIX O COZEpKa-
HUU METWIPTYTU B Pa3HBIX COpTax PHIOBI B
pa3HbIX reorpauueckux JOKAIHSIX HAIIEro
pPEruoHa, MOKHO CIIE€JIaTh BBIBOJ, YTO KOPM-
JIeHHEe MOPCKOW pBIOOH HE JOHKHO HOCUTH
IIOCTOSIHHBIA XapaKTep, a BO3MOXKHO U BOBCE
OBITH UCKJTIOYEHO U3 PAllMOHA MMUTAHUS.

B ciyyae HEBO3MOKHOCTH UCKIIOUHUTD
U3 palMoHa MOPCKYI0 PBIOY, HE0OXO0IUMO
NEPUOANYECKU TIPOBEPITH COACPKAHUE PTY-
TH B OPraHU3ME JIOMAIIHEr0 MUTOMIIA.
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Annomayusa. Jlana KpaTkasi XapaKTepUCTHKA COCTOSHUS KOHEBoJcTBa B Pecmybnmuke Caxa
(AxyTus). SkyTckue omann UMeOT 0COOCHHOCTH — OHM KPYIJIbIHA IOJl HAXOAATCS MOJ] OTKPBITHIM
HEOOM, KOpPMSATCSI B OCHOBHOM IOJHOKHBIM KOPMOM. B Hacrosiiee BpeMs celsiHe MaKCUMaJIbHO
HaYyaJli yBEJIMYMBATH TIOTOJIOBbE JIOMIAJICH B CBSI3H C MX HU3KOM TPEOOBATEILHOCTHIO K KOPMIICHHIO.
OnHaxo, Py 3TOM BO3HHUKJIA JpyTasi MpodiieMa — M3-3a PE3KOTr0 YBEJINYCHUS TIOTOJIOBbS JIOMIaAeH
HE CTaJIo XBaTaTh KopMa. J{Jst pereHus mpoOieMsbl peiaraeTcsi 0CBanBaTh JICICHTPATN30BaHHbIC
YUYaCTKH C OpraHu3alMeil B HUX MEXaHU3alU1 pa3/iau JOMOJHUTEILHOTO KOpMa B BUIE ceHa. [Ipu
pacdere HOPMBbI JOTIOJHUTEIBHBIX KOPMOB YUUTHIBAIOTCA: TpeOyemas Macca CeHa, KoTopas onpesie-
JISIETCS 110 TIOTOJIOBBIO ¥ IO HOPMAaTUBHOMY KOJTMUECTBY CE€Ha Ha OJHY JIOIIAb; PACCTOSIHUE MEXTY
MECTOM pa3/laydl CeHa M MECTOM €ro XpaHEHMs; Pacxof TOIUIMBA M IJIOIMIAJhL nactOuma. Llenbio
UCCIIeIOBAaHUS ABJSIETCS pa3paboTKa METOJUKH IPOTHO3UPOBAaHMS YPOBHS 3(h(heKTUBHOCTH TaOyH-
HOT'O KOHEBOJICTBA IPU MEXAHU3UPOBAHHOM CIIOCO0E MOABO3a U pa3/lauyl CeHa IyTeM NPUMEHEHHS
MaTeMaTH4eCKOM 3aBUCUMOCTH, KOTOpasi MOXKET IOMOYb B BBIOOPE MECTOPACIIONOKEHHS U Olpeie-
JIEHUH PACCTOSIHUSA JUIsl OPraHU3allii KOHEBOAUECKUX 0a3 B JELIEHTPATN30BaHHBIX MECTHOCTSX B
ycnoBusx Sxytun. [IpoBeneHs! pacueTsl 0 NpeaBapUTEIbHON OLEHKH 3(h(EKTUBHOCTH HA OCHO-
BE MPEUIOKEHHOW MaTeMaTHYECKON 3aBUCUMOCTH; UCXO/HBIE JIaHHBIE B3SATHI 110 JEHCTBYIOILEMY
koHeBoyeckomy xo3siiictBy — OOO «KonesaBoxn beprey. [lomyueHHble pe3ynbTaTbl MPOrHO3HBIX
pacyeToB MOKa3aly, YTO MPH MEXaHU3AIUH MTOJ[BO3A U pa3/iauy JIOTOIHUTEIBHOTO KOpMa B JICTICH-
TPaJIM30BaHHBIX KOHEBOJUYECKUX 0a3ax CyIECTBEHHO MOBBIIIACTCS (P PEKTUBHOCTD IIPOU3BOJICTBA
(B cpemnem Ha 56,5 %). Ha camoii nanbHel koHe0Oa3e, pacroliokeHHON B 60 KM OT LIEHTpaTbHOU
ycaap0bl, TOr0JI0OBbE BO3MOXKHO YBEIUYUTH OT 145 10 227 rojoB.

Knroueswie cnosa: MCXaHHn3aluA MoABO3a U pa3gadyu KOpMa, Ta6y'HH06 KOHCBOACTBO, KOHC-
BOOJYCCKad 6a3a, JOIMOJHHUTCIIbHAA IIOJKOPMKA, ABTOHOMHBIN MOAYJIb, MEKCMCHHAA CTOSIHKA, KOP-
MOO6€CH€‘I6HI/IC, 3(1)(1)CKTI/IBHOCTB MCXaHU3allMH KOHCBOACTBA

Jlna yumupoeanus: Auucumos E. E., Jlpy3bsaosa B. I1., Kupwimun A. A. MeTtoauka orieH-
K# YQPEKTUBHOCTH MEXaHU3AIMN KOHEBOCTBA B YCIOBHSIX KCTPEMAaIbHO HU3KUX TeMIeparyp //
JlansHeBoCTOUHBIHN arpapHblil BecTHUK. 2024. Tom 18. Ne 1. C. 57-64. doi: 10.22450/1999-6837-
2024-18-1-57-64.
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Abstract. The article briefly characterizes the state of horse breeding in the Republic of
Sakha (Yakutia). There are special features in breeding of the Yakutian horses. The Yakutian hors-
es stay outdoors all year round and feed mainly on fodder. At present, villagers have started to
maximize the number of horses due to the unpretentiousness of their feeding. However, another
problem has arisen — due to the sharp increase in horse number there is not enough fodder. To solve
this problem, it is proposed to organize mechanical distribution of additional feeding in the form of
hay in decentralized areas. When calculating additional feeding norm, the following are taken into
account: the required mass of hay, which is determined by the herd and the normative amount of
hay per horse; the distance between hay distribution place and storage place, fuel consumption and
pasture area. The aim of the study is to develop a methodology for forecasting the level of efficien-
cy of herd horse breeding at the mechanized method of hay delivery and distribution by applying a
mathematical dependence. It can help in choosing the location and distance for the organization of
horse breeding bases in decentralized areas in the conditions of Yakutia. The calculations for pre-
liminary assessment of proposed mathematical dependence efficiency were carried out. The initial
data were taken for the existing horse breeding farm — LLC "Horse Farm Berte". The obtained re-
sults of forecast calculations have shown that the efficiency of production increases significantly,
on average by 56.5% at mechanization of delivery and distribution of additional feeding in de-
centralized horse-breeding bases. At the farthest horse farm, located 60 km away from the central
farmstead, it is possible to increase the number of animals from 145 to 227.

Keywords: mechanization of feed delivery and distribution, herd horse breeding, horse farm,
additional feeding, autonomous module, inter-shift parking, fodder supply, efficiency of horse
breeding mechanization

For citation: Anisimov E. E., Druzyanova V. P., Kirillin A. A. Methodology for assessing
the efficiency of horse breeding mechanization under conditions of extremely low temperatures.
Dal’nevostochnyj agrarnyj vestnik. 2024;18;1:57—-64. (in Russ.). doi: 10.22450/1999-6837-
2024-18-1-57-64.

BBenenne. C naBHux BpemeH B Sky-
TUU 3aHUMANUCh TAOYHHBIM KOHEBOJICTBOM.
B Hacrosiiiee Bpemsi KPECThSIHCKUE XO3sIi-
CTBA PACMOJIOKEHBI B MOCENEHUSX, MTOKIIIO-
YEeHHBIX K dJekTpoceTssM. [lacTOumia BbI-
TONTAHBI U JIOLIAJSIM HE XBaTaeT KOpMOB. B
TOKE BpeMs TI0]] acTOMIIA OCBOECHO TOJIBKO
okoJo 35 % yroauii, a 65 % 3a0poIIeHsl 1Mo
MPUYUHE UX ACLEHTPAIN30BaHHOCTU. B nan-
HOE BpeMsi HacUuThIBaeTca 579 koHeBoqUe-
CKHX X0351cTB (koHeba3) [1]. K coxanenuro,
B OOJBIIMHCTBE U3 HUX OTCYTCTBYET MeXa-
HU3alUA TPYAOEMKHUX IpolieccoB. MamuH-
HO-TPAKTOPHBINA MAPK UCHOJIb3YETCS TOJIBKO
JUISl IEPEABUKEHUS U IPU CEHOKOILICHHH.

Ha nam B3rmsia, ans yBenu4eHUs Ko-
JMYECTBa JIOIa/iel U COOTBETCTBEHHO YHCIIa
KOHEBOJUYECKUX XO35SUCTB, HEOOXOAMMO OC-
BOCHHE JICLIEHTPATN30BAaHHBIX 3€MeJb, UTO
BO3MO>KHO MPHU IPUMEHEHU U aBTOHOMHBIX T'e-
HEPHUPYIOMIMX YCTAaHOBOK. A st 9P peKTuB-
HOCTH KOHEBOJICTBAa HEOOXOJUMO BHEAPSTH
MEXaHHM3aIMI0 MOJIBO3a U MOAAYU JOTOJIHU-
TEIBHOTO KOpMa KHBOTHBIM TPU TMOMOIIU
KOJIECHBIX TPAKTOPOB TATOBOTO Kiacca oT 0,3

1o 1,4. ITo craTucTUYECKUM JIaHHBIM, 0011Iee
KOJIMYECTBO TPAKTOPOB U aBTOMOOUIIEH B CY-
[IECTBYIOIUX KOHEBOAUECKHUX XO3AHCTBaX
coctaniset okono 1 116 exn. [2].

Crnenyetr oTMeTHUTh, uTO B PecmyOnuke
Caxa (SIxkyTus) Ha NPOTSHKEHUU MHOTHX JIET
Jomaau cofepxkarcs B TaOyHax BOJBbHO-KO-
CAYHBIM crocoOom. JKuioe mnomenieHue
KOHEBOJIbI CTPOSIT U3 cpyOOB WM mpuodpe-
TAlOT BaroHbI-OBITOBKU, a CYLIECTBEHHOU
npo0sieMoil ABISETCS CTPOUTEILCTBO Tapa-
JKel. BBUy OTpOMHBIX TEPPUTOPUN yrOAUI
KoHeOa3 0e3 TPakTOpOB M JIPYroil TEXHHUKHU
3¢ (deKTHBHOE MPOU3BOJACTBO HEBO3MOXKHO.
OTtcyTCcTBUE I0OPOT, TOJIIIMHA CHEra 3MMOU U
CE30HHBIE MMOYBEHHbIE U3MEHEHUSI BECHOU U
OCEHbIO TPeOYIOT 00s3aTENILHOTO MpUMEHe-
HUSl KOJIECHBIX TPaKTOpPOB U APYrou Be3ne-
XOJTHON TEXHUKH.

[To HOpMaTUBHBIM JOKYMEHTaM MUHU-
CTEPCTBA CEIBCKOTO X03s1iicTBa PecmyOnuku
Caxa (Sxytus), koHeBogYecKas 0a3a JOJIK-
Ha UMETh, KaK MUHUMYM S50 rojIoB Jomaae,
U U1 CTPOUTENbCTBA COOTBETCTBYIOLIEH
nHDpacTpyKTyphl (epMepaM BBIIEISCTCS
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npuMepHo 4 MiH. pyOnei. OgHaKo, TOJIBKO
Ha CTPOMTENHCTBO I'apaka U3 3TUX CPEACTB
pacxoayercst okoso 900 Teic. py6. B cBs3u
C YIOpOXKaHHUEM CTpOHMaTEepHalioB B TaHHOE
BpeMsl BBIIEISIEMbIX JICHEKHBIX CPEACTB He-
JOCTaTOYHO ISl CTPOUTENILCTBA HEOOXOIH-
MOro oobema MOMENEeHHH U OOBEKTOB HH-

(bpacTpyKTypHI.

Jlns opraHuM3aiy HaJJIeXkallero xpa-
HEHHUS TEXHUYECKHX CpPEJCTB pelIaromiee
3HaYEHUE HMMEIOT COOTBETCTBYIOIUE YCJIO-
BUS, OT KOTOPBIX, B CBOIO OYepe/lb, 3aBUCUT
NPOAOKUTEIHLHOCTh TepUo/ia AKCIUTyaTa-
UM TeXHUKH. becniepeboiinas paborta y3moB
U arperaToB, MPOTPEB JBUTATEINs, a TaKXKe
obecrneveHne ero HaJeKHOTO MyCKa BO3MOXK-
HBI JIMIIb B CTOSHOUHBIX Tapaxkax ¢ oborpe-
BOM. B Toxke BpeMs, cofiepKaHHe TEXHUKHU B
TaKUX Tapa)kax MpearnojaraeT BechbMma 3Ha-
YUTENbHBIE 3aTPAThl, YTO SIBISIETCA CEPhE3-
HBIM TIPETSITCTBHEM [T OONBIIMHCTBA (hep-
MEPCKHUX XO34UCTB pecnyOnnku. B kauectse
aNbTePHATHUBHOTO BapUaHTa pEIICHUs JaH-
HOT'O BOTIpOCa MBI IIpejiaraeM o00py10BaTh
JIEIICHTPAIM30BaHHbIE KOHE0a3bl aBTOHOM-
HBIMU MOJYJISIMU ISl MEXKCMEHHOM CTOSTHKHU
JHEPreTUUYECKUX MAIIKH.

Lesabo uccieoBanuii s8unacey paspa-
bomka MemoouKu npocHO3UPOBAHUS YPOBHSL
aghghexmuenocmu madbyHHO20 KOHEBOOCMBA
npuU Mexanu3upo8aHHoM cnocode noososa u
pasoadu cena nymem npumeHeHus mamema-
MUYecKol 3a8UCUMOCTNU, KOMOPAs MO*Cem
NOMOUYb 8 8blOOpEe MeCmOpPACHONONCEHUS U
onpeoeieHulU paccmosnnus O OpeaHu3ayul
KOHeB00ueCKuUx 06a3z 6 0eyeHmpaiu308aHHbIX
MeCmHOCMAX 8 YCI08UAX AKymuu.

Marepuanbl M MeTOAbI HCCJIEI0BA-
HMii. D¢ (deKTUBHOCTh TAOYHHOTO KOHEBO/I-
CTBa ONPEIENSIETCS COXPAaHHOCThIO U YBEIH-
YEHUEM IIOTOJIOBbs Jomajaeld. B ycrnoBusx
SxyTn HEOOXOAMMO y4ecThb TOT (aKT, YTO
B 3UMHHE CTYXH M BECEHHHI royionesn moj-
HOXKHOTO KOpMa HE XBaTaeT WM K€ BBHUIY
HU3KUX TeMIepaTyp JIomaasaM 3aTpyaHe-
HO caMHMM J00bIBaTh 3TOT KopM. IlosTomy,
00s3aTeNIbHO MpEeyCMaTpPUBAETCsl JOMOIHU-
TesbHas moJgKopMKa. Ha Hamn B3risia, cBoeB-
PEMEHHOCTh €€ MOJauyM 3aBUCUT OT TeMIle-
paTyphl OKpY’Kalollero Bo3ryxa, \3MEHEHU!
CTPYKTYpbl CHEXHOTO ITOKpPOBa U JOJHU JI0-
MOJIHUTEJIBHOTO KOpMa.

Jlonst 1ONOJHUTENBHOTO KOpMa — 3TO
Macca CeHa, 3aBUcslIas OT MOrojoBbs Tady-
Ha U JIOCTaBJIsieMasi OT HEKOTOPOI'O paccTosi-

HUA XpaHCHUA CCHA 10 MCCTa €Tro pasagavu €
HCIIOJIb30BAHUCM TPAKTOPA C NPULICTIOM.

[To nToram M3y4eHus CylIeCTBYIOIIUX
TEXHOJIOT Ui, paCCMOTPEHHBIX B padoTte [3], u
¢ yueToM ocobeHHocTel koHeba3 Pecry6mnu-
ku Caxa (SIKyTusi), OCHOBHBIM IapamMeTpoM
3¢ (HeKTUBHOCTH MPOU3BOACTBA B TAOYHHOM
KOHEBOJICTBE SIBJIIETCSI COXPAaHHOCTh 4YHC-
JIEHHOCTH JIOIIAIEH.

Y4auThIBas XapakTepHble 0COOCHHOCTH
BEJICHUSI KOHEBOJICTBA B PECIyOJIMKE, MOX-
HO 0003HAYHTH P (PAKTOPOB, OT KOTOPHIX
3aBUCUT COXPAHHOCTH IIOTOJIOBBS: OOIIast
TJIOMIAIh MACTOUINA; YPOKAWHOCTh MacTOu-
1Ia, a TAaKXKe CTa0MIIbHAS M0/ja4a KUBOTHBIM
JOTIOTHUTEIBHBIX KOpMOB (1):

L=Sg ds (1)

rjae L — 4ucIIEHHOCTb JIOIIaAeH, To.;

Syr — o01mas mIomanb nacTomIa, ra;

d, — HOpMa JIOTIOJIHUTENILHBIX KOPMOB Ha
OJIHY TOJIOBY C OJJHOTO TeKTapa nacTouIna.

Syr 3aBUCHUT OT HOPMBI IUIOIIA/IA MACT-
Owuia Ha oHy royioBy, kotopas E. B. Pynbim
B pabote [2] onpenensiercs hopmyoii (2):

Syp=N-n (@)
riae N — YuCIIEHHOCTD JIOIIaei, ToI;
1 — HOpMa IUJIOMIA 1 TAaCTOMIIHBIX YTO I

Ha OJHY Jommaab (paBHa 1,5 ra, a B yCIOBUAX
Sxytuu — 15-20 ra) [4, 7].

CoxpaHeHUE YHCICHHOCTH JIOLIAJEH
B MEPUOJ NUTAHUS TOJHOKHBIM KOPMOM B
OOJIBIIIEH CTEIIEHU 3aBUCHUT OT O0ecIeUeHUs
CBOEBPEMEHHOM I0/1a4d MTPUKOPMa.

OTMeTHM, YTO KOHEBOJYECKHE 0a3bl
SIKyTHU TIPEMMYIIECTBEHHO PACTIOIOKEHBI
BO3JIC HACCJIICHHBIX ITYHKTOB, YTO IPUBOAUT
K MHTCHCUBHOMY BBITAIITBIBAHUIO HaCT6I/IIII n
MOCTCIICHHOMY CHUKCHHIO UX ypO)KaﬁHOCTH.
Tak kak B pecryOJMKe ¢ MOMEHTa pacraja
CCCP ne npoBoauinch paboThl, HaIPaBJIEH-
HBIC HA YJIIYUIICHHUC CBOWCTB W ITOBBINICHUE
POM3BOIUTEILHOCTH 3€MeJIb, JIOMIAIHN €XKe-
TOAHO HYXIAIOTCA B JOKapMJIMBAHWH.

[Tpu 3TOM 00BEM TOKAPMIIMBAHUS JIO-
11aJIe pacCYUTBIBACTCS C Y4ETOM TaKMX Ce-
30HHBIX ()aKTOPOB KaK HEYJIOBJIETBOPUTEIb-
HOE€ COCTOSHHE HA3¢MHBIX TPaHCIOPTHBIX
IIyT€ B BECEHHUU U OCEHHMM IEpUOABI, a B
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3UMHUE MECALBI — TEMIIEPATYPHBIN PEKUM U
BBICOTA CHEKHOTO IIOKPOBA:

Ve = f(toxps w; dy) 3)
rae V_— o0beM 10KapMIMBaHus JIOMA/IEH, KT,
t — TeMmreparypa OKpy»Karomero Bo3-

OK|
yxa, ‘?C;
W — BBICOTA CHE)KHOTO TTOKPOBA, MM.

B SkyTuu MCTOYHHUKOM JOMOJHUTENb-
HOTO KOpMa JIJIs JIOMIAJIEH SIBJISIFOTCSI TPYyOBIe
KOpMa, B YaCTHOCTH CEHO, MUIIEBAsl IIECH-
HOCTb KOTOPOTO OMNPEACISIETCS KayeCTBOM
TPaBSIHUCTBIX PACTCHHUH, H3MEPSAEMBbIM B
KOpMOBbIX enuHunax. [Ipu atom TpeOyemblit
00beM ceHa B pacueTe Ha OJIHY JIOIIA b OIpe-
JIEJISIETCSl COOTBETCTBYIOIIMMHU HOpMaMHu (OT
1,8 mo 2,8 xopm. en. Ha kaxabie 100 kxr xu-
BOM Macchl Jiomaan) [4].

[Tpu ucnonp3oBanum GpyHKIMH 00BEMA
JNOKapMIIMBAHUsS JIOIMIAJAEH CIENyeT YYWTHI-
BaTh, YTO TEMIIEPATYPHBIN PEKHUM M BBICOTA
CHEXXHOT'O IIOKPOBAa SBISIOTCS HEyIpaBilsie-
MBIMHU (paKTOpPaMH, 3HAUEHHE KOTOPBIX OTIpe-
JeNeTcs KIMMaTHYeCKUMU OCOOCHHOCTSAMU
SIKyTun u MeHseTCs €KETOTHO.

B 31001 cBsI3M mosiaraem, 4To CBOEBpE-
MEHHOE KOpMOOOecIieueHue JIomasei 3aBu-
CHT OT Takoro ¢akTopa, Kak TpeOyeMsblii 00b-
eM npukopma (d,).

I'pyObie KopMa, KaK MPaBUIIO, XPAHATCA
Ha yJaJEeHHBIX y4yacTKax MacTOuWI, U YCKO-
PUTH JOCTaBKY TpeOyeMoMl JUIsl KMBOTHBIX
Macchl ceHa (M) MOKHO MyTeM HCTIOIb30Ba-
HUS TPAKTOpa C MPULETTHBIM YCTPOUCTBOM.

W3 storo ciemyer, 4To HOpMa JOIOJI-
HUTEIBHBIX KOPMOB 3aBUCUT OT PACCTOSHHS
MEXIy MECTOM pa3lauyd CeHa U MECTOM €ro
XpaHEeHHUs, a TAK)Ke OT pacxoJia TOIUINBA, He-
obxoauMoro sl moaBo3a ceHa. C ydeTom
MEPEYHCICHHBIX (aKTOPOB, HAMU Ipe]iara-
€TCS IPOU3BOJIUTH PacueT HOPMBI JOTIOJTHH-
TEJIBHBIX KOPMOB 110 opMmyiie (4):

_084-M,

= (C)
WP

1
riae M, — tpebyemas mMacca CeHa, Onpesens-
eMasi TPOM3BEACHUEM KOJMYECTBA JIOMIAIeH
Ha HOPMATUBHOE KOJMYECTBO CE€HA HA OJHY
JIOIIAb, KT

[ — paccTrosiHHE MEXKIY MECTOM pa3fadu
CEHa U MECTOM €r0 XpaHEHUs, KM;
@ — Pacxo]l TOTUINBA, JI/KM;

p — IuIouaib NacTomIa, ra.

[Tpumenenue ¢opmyisl (4) MO3BOIUT
paccunuTaTh HOPMY JOIOJHUTEIBHBIX KOp-
MOB B KOHKPETHBIX YCIIOBUSX, YUYHTBIBas
MECTO NPUKOPMA KUBOTHBIX, PACIIOJIOKEHUE
XpaHWIHUIL IPyObIX KOPMOB U THII HCIIOJIB3Y-
€MOro JJis MOJBO3a KOpMa TPaHCIOPTHOIO
CpeZCTBa.

C ucnosib30BaHUEM JAHHOH (DOPMYJTBI
TaK)Ke TIOSIBISIETCSI BOBMOYKHOCTH IPOTHO-
3upoBaHus YpoBHS 3G (PEKTUBHOCTH TaOYyH-
HOT'O KOHEBO/ICTBA P MEXaHU3UPOBAHHOM
crioco0e 1o/1B03a U pa3fauu ceHa. J{is aTo-
ro TpeJyIaraeTcs MaTeMaTHIecKasl 3aBHCH-
MOCTb (5):

0,84- M,
yr l'w:p

©)

[TpuBeneHHas 3aBUCMOCTh MTOKa3bIBa-
€T, 4TO MOKa3aTelb PACCTOSHUS MEXIy Me-
CTOM pPa3/ayu CeHa U MECTOM €ro XpaHEHHs
ABIIIETCS HauOoliee 3HAUYMMBIM (DaKTOPOM,
OKa3bIBAIOLINM BIHSHHE Ha YPOBEHb 3 Pek-
TUBHOCTH KOHEBOJCTBA.

Takum o0pa3zom, MEXaHHU3AUS TTPOU3-
BOJICTBEHHBIX TMPOIECCOB B KOHEBOIYECKHUX
X035UCTBaX pecmyOnuKy (1MOBO3 U BhITa4a
MPUKOPMa, OCMOTP TACTOWII, TepeaBUKe-
HHE KOHEBOJOB M JOCTaBKAa HEOOXOTUMBIX
X035CTBEHHO-TTPON3BOICTBEHHBIX CPEICTRB)
MO3BOJIUT MUHMMH3UPOBATh TakKue IpoOJe-
MbI TAOYHHOTO KOHEBOJICTBA KaK HEYIOBJIET-
BOPHUTEIIBHOE COCTOSIHUE JOPOKHOU CETH H
MaJIek MOTOJIOBbS M3-3a HEJ0CTaTKa KOPMOB.
Taxxke cTaHET BO3MOXXHBIM OCBOCHHE Yya-
JIEHHBIX CEIbCKOXO3SIMCTBEHHBIX YTOAWH, a
B MEPCIIEKTUBE — YBEITMYUTCS TIOTOJIOBBE JIO-
majgeit. JUIs JOCTHIKEHUS JTaHHBIX 33aJa4 MbI
MpeyiaraéM HCIOIb30BaTh TPAKTOPHI TSTO-
Boro kiacca 1,4 mapku MT3 [5] (puc. 1).

Jns peannzanuu NpUBEIEHHBIX MEPO-
OPUSTUNA CYUTaeM HEOOXOIMMBIM pa3padboT-
Ky M BHEJIPEHHE B KOHEBOJYECKUX XO35H-
CTBaX OBICTPOBO3BOJAUMBIX COOPYKEHUN IS
MEXCMEHHON CTOSHKM TEXHUKH, KOTOpbIE
XapaKTEepU3yIOTCS HEBBICOKOM CTOMMOCTBIO,
HO SIBJIISIFOTCSA JOCTAaTOYHO 3(P(PEKTHBHBIMU
0 TEIUIOU30JISILIMOHHBIM [TOKA3aTeNsIM.

PesynbTaThl Hcciie0BaHUi U UX 00-

cyxaenue. {11 npeaBapuTEIbHONW OLIEHKH
3¢ (HEKTUBHOCTH MPEITIOKEHHOW HAMU 3aBU-
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MEXAHH3AIUS ITPOLIECCOB HA KOHEBA3AX

VYroaes xoHeba3, pacnonararoluecs Ha OrpOMHBIX
TEPPUTOPUSIX TPEOYIOT MPUMEHEHHUA BBICOKONMPOXOAMHMOIO
TPAHCIIOPTa U TEXHUKH

U— IPOBJIEMbI ﬁ

Ce3oHHEIE
TonmuHa CHera P — OtcyrcrBHE
3HMOM HM3MEHEHHS 110 BECHE Aaopor
¥ OCEHBIO

U— Tpaxrop mapku MT3 —U

Tlonposka, TpancnopTupoBKa KOHEBOAOB U Obuean
pasgada p PTHD . lf, NnacTouiL
KopMa CPEICTB XO3AHCTBEHHOU
JeATENLHOCTH

Pucynok 1 — Cxema MmexaHu3auuu padoT B KOHEBOIYECKHX X035HCTBAX
Figure 1 — Scheme of mechanization of works in horse farms

CUMOCTH OBLIH MMPOBEACHBI PACUCTEI. I/ICXO)I-
HBIC JaHHBIC B3ATHI I10 HeﬁCTBYIOHIeMy KOHE-
Boaueckomy xo3aictBy — OO0 «KonesaBoa
bepre», pacnosnokeHHOMY B XaHTaJlaCCKOM
paiione. Bcero wumeercs miectb KoHeOas3.
basa, pacnosiokeHHast B 12 KM OT LEHTpaJIb-
HOHM ycanbObl, paboTaeT TOJBKO B JICTHHUM
nepuoJl Kak KymbicHas (pepma. Bropas 6aza
pacmnoJiokKeHa Ha paCCTOSTHUUA 6 KM U UMEET
COOTBETCTBYIOIIYIO HH(PpacTpykTypy [6].
OTu 1Be KOHeBoauyeckue 0as3bl B pacuer He
NPUHUMAIIUC.

XapakTepucTuka JEIeHTPAIN30BaAH-
HBIX KOHEBOTYECKUX 0a3 Mmoka3aHa B TaOJIH-
ue 1. Y3 npencraBieHHON TaOIMIIBI BUIHO,

YTO IUTOIIAN OCBOCHHBIX MACTOUIIHBIX yTO-
U HE COOTBETCTBYIOT MO KOY(PUIIHEHTY
HOPMAaTHUBHOTO 3HAYEHUS TACTOUIITHOTO yTO-
Ibsi Ha OIHY TOJIOBY, KOTOPBIM COCTaBIISIET
1,5 ra, a B ycnoBusix Axytun 15-20 ra [7].

[loronoBee B XO35MCTBAX TAKXKE pas3-
anuaercs. Clle0BaTeNIbHO, pacueTsl ObLIM
paszeneHsl Ha 1Be yacTu. [lepBas 4acTh BbI-
MOJHSIACh MO0 (HaKTUYECKUM JIaHHBIM XO-
351UCTB, BTOpasi — IIPU YCJIIOBUM OJAVHAKOBBIX
pacCcTOSIHUK OT LEHTPAIBHON ycaabObl. ITO
00YCIJIOBIICHO TE€M, YTO UMEHHO PacCTOSHUE
MEXJy MECTOM pa3layd CEHa U MECTOM €0
XPAaHEHMS OKa3bIBA€T OCHOBHOE BO3JCHCTBHE
Ha 3¢ pekTuBHOCTH TAOYHHOTO KOHEBOJICTBA.

Ta6auna 1 — /lenenTpaiusosannblie kKoHeBogueckne 06a3bl OO0 «KoneszaBoa bepre»
Table 1 — Decentralized horse breeding bases LLC "Berte Horse Farm"'

Paccrosinme
HaumenoBanue Ilnomane . KoauuecTBO
N OT LEeHTPaJIbHOM
KOHEBO/I4eCKHUX 0a3 yrojauii, ra roJioB
ycaabObl, KM
«Xapplifanaax Ypax» 400 28 270
«bacTax Ypox» 250 36 187
«Hai» 160 45 350
«byATyHHBAX» 550 60 145
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700
600
500
400

Konuyecrso ronos

300
200
100

36

PaccrosaHue OT LeHTPaNbHOM ycaabbbl, KM
B PaKTU4EeCKU ronos

@ YeenuueHue noronosbsa

PucyHok 2 — PacyeTHasi OeHKa OLeHKH 3(PPEeKTUBHOCTH MEXaHU3ALUH
B aeiicTByrommx konedazax OO0 «KounesaBoa bepre»

Figure 2 — Calculation assessment of the effectiveness of mechanization
in the existing horse farms of Berte Stud Farm LLC

Pe3ynbTarhl pacueToB 1Mo JaHHBIM KO-
HEBOJUYECKUX 0a3 MoKa3aHbl Ha PUCYHKeE 2.

[IpuBeneHHbie pPE3yJBTATHl MPOTHO3-
HBIX PacyeTOB CBHUICTEIBCTBYIOT, YTO IPH
MEXaHM3alMK I0JABO3a M pa3fadd JOIoJI-
HUTEJTFHOTO KOpMa B JICLIEHTPATN30BAHHBIX
KOHEBOJTYECKUX 0a3axX CYIIECTBEHHO IOBHI-
maetcsi 9QPEeKTUBHOCTh MPOU3BOACTBA — B

cpennem Ha 56,5 %.
50

300
250

200

Konunyecrso ronos

150

100

50

30 40

60

Hampumep, Ha caMoii 1anbHe koHeOa-
3€, pacrojaoXeHHo! B 60 KM OT IEHTpalIbHOU
ycaibOBbl, MOT0JIOBEE MOXKHO YBEIUYHUTH OT
145 no 227 ronos.

Jns nporHo3Hoil oueHku 3dPexTus-
HOCTHU IIPOBEJICHBI PACUYEThI IPU Pa3HBIX pac-
CTOSIHUSIX OT LEHTpajbHOW ycanpObl. [Ipu
3TOM KOJIMYECTBO T'OJIOB U IJIOLIAAM YTroJui
MPUHSATHI OJUHAKOBBIMU (pHC. 3).

70 S0

80 100
PaccrosHuMe OT LeHTpanbHoM ycaabbbl, Km.

B DaKTU4YeCKu ronos

H YsenuueHue noronosbsa

Pucynok 3 — IIporao3upyemasi pacueTHasi OeHKa
3(p(PeKTUBHOCTH MEXaHU3ALMU ¢ UMHTHPYEMbIMHU JAHHBIMH

Figure 3 — Predicted calculation assessment
of mechanization efficiency with simulated data
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CoxpaHeHUs U YBEIUYCHHUS TOTOJIOBbS
JOIIafel MyTeM MeEeXaHU3alluh IPOLECCOB
MOJIBO3a U pa3faud JOMOJHUTEIHHOIO KOp-
Ma MO>XHO JJOCTHYb B TOM CIIy4ae, eCii Me-
CTa MPUKOPMKH PACIIOJIOKEHBI OT XPaHHJIIHIL]
ceHa Ha pacctosgHuu ot 30 mo 100 km. IIpu
Oosiee JaMbHUX PacCTOSIHUAX 3PQPEeKT HHUBe-
JMPYETCsl, TaK KaK BO3PACTAIOT pacxXoJbl Ha
TOILJIMBO TPAKTOPOB.

3akmouenue. Takum obpazom, coxpa-
HeHUs U Y8enuyetUs no20J108bs 1ouaoel npu
mabyHHOM KoHegoOcmee 8 ycnosusax AKy-
MUY MONHCHO OOCMUYL NymeM NpPUMeHeHUs
HOBbIX MeMOO08 U MEXHUUEeCKUX Cpeocms,
obecneuusarOwux HAOEHCHOCMb UCHONb3O-

8aHUS KONECHBIX MPAKMOPOE C pa3pabomkou
ABMOHOMHO20 MOOYISL Ol UX MEHCCMEHHOU
CMOAHKU 8 0eYeHMPAIU308aHHbIX KOHEBOO-
yeckux 6asax Pecnyonuxu Caxa (Axymus).

THonyuennas mamemamuueckas 3au-
CUMOCb, ONUCLLEAIOWASL 6IUSHUE HA dPPeK-
MUBHOCMb  PA38e0eHUs JIowadell CmeneHu
Mexaunuzayuu nooeo3a u pazoaiu OONOJHU-
MENbHO2O KOPMA IHCUBOMHBIM 6 XOJOOHUbLIL
nepuoo, a makice paccmosiHusl 3a4603d Kop-
MA U YUCAEHHOCIU T0UIA0EL MOICEM NOMOUb
8 8bLOOPE MECMOPACNONONCEHUSL U ONpedeie-
HUU PACCMOSIHUSL OISl OPCAHU3AYUU KOHEBOO-
yeckux 6a3 6 0eyeHmpaIu308aHHbIX MECHHO-
cmsix 6 ycnogusix Axymuu.
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Annomayun. CoBpeMEHHBIE BBI30BBl MUPOBOM SKOHOMHKH BCE 4Yallle BBIHYXKAAIOT 0Opa-
[aTh BHUMAaHUE HA COCTOSIHUE JKMBOTHOBOJCTBA B Poccuu. SIBisAsACh OHMM M3 KJIHOYEBBIX Ha-
IIPABJICHUI CBIPHEBOIO PECYpCa MUILEBON ITPOMBIIIEHHOCTH, )KUBOTHOBOJCTBO, B TOM YHCJIE €TI0
CBHHOBOJYECKOE HAlpaBlICHUE, UCTIBITHIBAIOT 3HAUYNTENIbHBIE TPYIHOCTH B OOpbOE 3a HIKOJIIOTHY-
HOCTb U KOHKYPEHTOCIIOCOOHOCTh OTpaciu. OCHOBHBIE MPOOIEMbl BOSHUKAIOT B MPOIIECCE MTPOU3-
BOJICTBA MOOOUYHBIX MPOIYKTOB, TAKMX KaK >KUIKUI HaBo3. Tak Kak 10 HKOJIOTMYECKHM TpeboBa-
HUSIM JIJIs1 TIEpEpa0O0TKHU ATOTO MPOAYKTA TPEOYIOTCS 3HAYUTEIbHBIE 3aTPaThl, BOSHUKAET HEOOX0-
JUMOCTD [TOMCKa M ONTUMH3AIUHN TEXHOIOTHI ero nepepaboTku. Llenpio nccienoBanus sapisercs
000CHOBaHME ONTHMHU3AIMH TEXHOJIOTUN OYUCTKU HaBO3HBIX CTOKOB. B mporecce uccnenoBanus
paccMaTpuBaeTCs BAPUAHT TEXHOJIOTMUECKOM JIMHUU OYUCTKH HAaBO3HBIX CTOKOB C ONTUMAJIbHBIM
HaObOPOM TEXHOJIOTHUYECKOro obopynoBanus. [locneansst cTyneHb OYUCTKHU MPEJICTABICHA OCBET-
JeHHeM pabouelt KUIAKOCTH TMOCIE Pa3AesieHUs] CTOKOB B HAITOPHOW (DIOTALlMOHHOW yCTaHOBKE.
[Tpobaemoii mpuMeHeHrs HaOPHOHN (PIOTAITMOHHOW YCTAHOBKH JIJIs OCBETJICHUS HABO3HBIX CTO-
KOB SIBIIIETCS HU3Kasi 00€CIIEYeHHOCTh JaHHBIMU JJIsl pacyeTa ee KOHCTPYKTUBHBIX ITapaMeTpOB B
COOTBETCTBUU C XapaKTEPUCTUKAMH HOBOI'O OCBETIIIEMOIO IIPOIYKTA.

Knrwouesvie cnosa: tirybokas nepepaboTka, TEXHOIOTHYECKHUNA IPOIIeCC, ) KUIKUN HaBO3, T1e-
pepaboTKa KUIKOTO HaBO3a, pa3/eicHue Ha hpakiuu, HaropHast GIIoTaIus
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Abstract. Modern challenges of global economy increasingly require focusing on the state
of livestock farming in Russia. As one of key areas of raw material resource of food industry,
livestock farming, including pig farming, is undergoing significant difficulties in the struggle for
environmental friendliness and competitiveness of the industry. The main difficulties arise in the
production of by-products such as liquid manure. The processing of this product requires signifi-
cant costs according to environmental requirements, and there is a need to search for and optimize
technologies for its processing. The purpose of the study is to substantiate the optimization of ma-
nure wastewater treatment technology. During the research, an option for a technological line for
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treating manure wastewater with an optimal set of technological equipment is being considered.
The last stage of purification is represented by clarification of the working fluid after separation
of wastewater in a pressure flotation unit. The problem with using a pressure flotation unit for
clarification of manure waste is the low availability of data for calculating its design parameters in
accordance with the characteristics of the new clarified product.

Keywords: deep processing, technological process, liquid manure, liquid manure process-

ing, division into factions, pressure flotation
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BBenenue. Ilo nanusiM PoccraTta mo-
roJIoBbe CBHHEH B PoCTOBCKO# oOnacTu Ha
1 suBaps 2023 r. coctaBuio 331 754 romnos;
MPU ATOM BBIXOJ KXHUAKOTO HaBO3a OT YKa-
3aHHOTO TIOTOJIOBBSI JIOCTUTAET B CPEIHEM
726 ThICSY TOHH B Ton. PacmpocTpanenme
OECTIOICTUIIOYHON TEXHOJOTHUU COACPIKAHUS
YKUBOTHBIX C MCIOJIb30BAaHUEM THIPOCMBIBA
M CaMOTEYHBIX CHCTEM HABO30YIAJICHUS Je-
JaeT mpo0IeMy XpaHEHHUs W YTUJIU3AINK Ha-
BO3a e1e 0oJiee akTyaabHOM.

[Tomy4yaeMblii OT KUBOTHBIX HAaBO3 OT-
HOCHTCS, COIJIACHO MOCTIEAHUM U3MEHEHUSIM
denepanbHOTO KIACCH(PHUKAIIMOHHOTO KaTa-
jora oTxonoB (mpuka3 Pocnpupognanzopa
ot 22.05.2017 Ne 242), x TpeTbeMy Kjac-
Cy ONAacHOCTH, M, COOTBETCTBEHHO, 3ajaya
ero o0e33apaXuBaHUsI HAXOAUTCS HA OJTHOM
YpOBHE C JIPYTMMH TJIaBHBIMHU CTpaTeruye-
CKMMH 3aJ]a4aMM CEJIbCKOro xo3siictBa Poc-
cu [1, 2]. OcHOBOI1 NPaBUIIBHOTIO PELICHUS
9TOM 3a7a4u SIBJISIETCS KOMIUIEKCHBIHN MTOIXO0]
K WCIOJB30BAHUIO O0OPYJOBAaHUS M TEXHO-
jgoruid st o0e33apakMBaHUsl U TIIyOOKOM
nepepadOoTKH KUAKOTO CBUHOIO HAaBO3a.

Heabio uccaenoBanuii s6unocs 000-
CHOBAHUE ONMUMUZAYUU MEXHOTIO2UU OHUCTI-
KU HABO3HBIX CIMOKOS.

Marepuajbl M1 MeTOABI HCCJIEA0BA-
Hui. B Xxone umcciegoBaHus HCMOIB30Ba-
JIUCh METOJbl CUCTEMHOI'O aHalu3a U CUH-
te3a [3-5]. Hcnonb3oBaHHWE CHUCTEMHOTO
aHajgu3a IIO3BOJIUJIO BBISIBUTH OCHOBHBIE
MOoKa3aTed MOJEIN TEXHOJIOTHYECKON Jh-
HUU TOHKOM OYMCTKH KUJKOTO HaBo3a. Me-
TOJ CHCTEMHOTO aHaju3a HCIOJIb30BajCs
TSl TIoA00pa TEXHOJIOTHYECKOro 000pyno-
BaHUS 10 KPUTEPHUSIM U XapaKTEPUCTUKAM,
MOJYYEHHBIM B pe3yJIbTaTe OMHCAHUS MO-
JIeIu TEXHOJIOoThuYeckoi muHuu. B mporecce
OmpeneNieHns] KpUTEPUEB U XapaKTEPUCTUK
KaX/JI0OT0 TEXHOJOTMYECKOTO JTama JJis

moa0opa HEOOXOAUMOTO TEXHOJOTHYECKO-
ro 0o0OpyIOBaHHUS METOJUYECKH HE0OXo-
JIUMO OBLIO OITHCATh Ka)KIIBIfI Tair CoO0T-
BETCTBYIOIIUM (YHKIHOHAIBHBIM OJIOKOM
C BXOJHBIMH U BBIXOJHBIMHU IMapaMCTpaMu,
COOTBCTCTBYIOIIMMHU OIIMCAHHOMY TCXHO-
JIOTUYECKOMY dTaIy.

Jns  onucanuss  (PyHKIMOHAIBHBIX
OJIOKOB B paMKax JIaHHOTO HCCJIEI0BaHUS
NPUMEHSJICS METO/ MOJICITMPOBAHUS, OJ1aro-
napst KOTOPOMY M3MEHEHMS XapaKTepUCTHK
BBIXO/SIIEr0 U3 (YHKIIMOHAIBHOTO OJIOKa
NPOAYKTa MO CPABHEHHMIO C XapaKTEPHCTHU-
KaMM BXOJSIIEro B (PyHKIIMOHAIBHBIN OJIOK
ONMCHIBAINCH COOTBETCTBYIOUIMM  Marte-
MaTHYE€CKHM BBIPAXKEHHEM C COXPAaHEHHEM
BCEX MapaMeTpPOB BXOJHOTO M BBIXOJHOTO
cBoiicTBa [6, 7].

PesyabTarsl ucesienoBanuii. [Iponecc
rIyOOKOM TepepabOTKH IKHUIKOTO HaBoO3a
MPEeyCMaTPUBAET BBIMOJHEHUE HECKOJIBKUX
TEXHOJIOTHYECKUX ONeparuii, IMPOU3BOIH-
MBIX TTOCJIEAOBATEIIBHO B MPOIECCe N3MEHe-
HUS CBOWCTB IepepadbaThiBaeMoOro mpoayKTa.

JJ1st MOCTHKEHUS! LIeNH TAHHOTO UCClIe-
JIOBaHUS TIPOBEJICH aHAJIM3 OIBITA HCITOB30-
BaHUS TEXHOJOTHYECKOW JIMHUHM C HCIIONb-
30BaHHEM (IOTAIMU I OYMCTKU paboueid
KHUJIKOCTH TIOCTIC pa3eiiCHHs JKUAKOTO CBH-
HOTO HaBo3a. Paccmompum o0un uz eapuam-
MO8 MEXHOLOUUECKOU TUHUU, cOOepAucayell
ONMUMATILHBIL  HAOOP — MEXHON0SUUECKO20
000pY008aHUS, UCNONB3YEMO20 HA ONpede-
JIEHHBIX MEXHOA0SUHECKUX dMANAX OYUCIKU
HCUOKO20 HABO3A.

TexHojorndeckass JUHUAS  TOHKOM
OYMCTKU >KHUJKOrO HaBO3a IIPE/ICTABIICHA
(GYHKIIMOHATBHBIMUA OJIOKaMU, 3aMEHSIOIIH-
MU peajbHOE TEXHOJOTHYECKOoe 000pyoBa-
Hue (puc. 1). B mpouecce 1BuxeHus NpoyK-
Ta 110 TEXHOJIOTUYECKOM JIMHUM MCHSIOTCS
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ero (hPU3MKO-XUMHUYECKUE U MUKPOOHOJIOTH-
YeCKHe XapaKTepHCTUKU. JIBMKEHHE Npo-
IyKTa MO TEXHOJOTMYEeCKOW JMHUU 0003Ha-
4yeHo crpenkaMud. OCHOBHBIM TOKa3aTeseM,
KOTOpBIA MEHSIETCS B IMPOLECCE MPOXOXKIe-
HUS MIPOJYKTA, SIBISETCS €T0 BIAKHOCTb.

Pacuer peiKuMa pa6OTLI TCXHOJIOTH-
YEeCKON JIHUHUU OTCTpauBaJICA OT HIPOU3BO-
JAUTCIBHOCTH OCHOBHOI'O O60p}/'I[OBaHI/I${ n
COOPY)KCHHﬁ, BXOOAIIUX B €€ COCTAB. OcHOB-
HBIM BXOJAHBIMHU IMapaMETpOM MOJCIIN JINHUN
ABJIAIOTCA KOJIMYCCTBO XHUIAKOI'O HaBO3a H
€TI0 BJIA)KHOCTD.

PaGora TexHoIOrN4YEeCKON TUHUH TIPEI-
yCMaTpUBaeT HAKOIUIEHHWE MHUAKOTO HAaBO-
3a B HABO3OINPHEMHHUKE, MPEICTABICHHOM B
paccMaTpuBaeMoil TEXHOJIOTUYECKON JIMHUU
osiokoM 1. [Ipu aToM, cornacuo denepanbHO-
ro KJaccu(UKaIMOHHOTO KaTajlora 0TX0/10B,
HABO30OMPUEMHHUK JOJDKEH OBITh paccuuTaH
Ha 00bEeM KUAKOTO HaBO3a, HAKATIIMBAEMOT O
B TeueHue 14 qHei.

BTtopoii 6510k pazaenenns Ha Qpakun
Mpe/ICTaBlIeH B JUHUMU IYrOBbIM CHTOM. B
PEKOMEHALUAX MO HCHOIb30BAHUIO TYyTo-
BBIX CHUT INPEACTaBIEHBI JIB€ MOAU(PUKALUU:
CH®-50 u nyroBoe cuto KOHCTpyKIuu Bee-
POCCHUICKOTO  HAy4YHO-HCCIIEI0BATEIbCKOIO
MIPOEKTHO-TEXHOJIOTUYECKOTO MHCTHUTYTa
MEXaHHU3aIUH U IeKTPUPUKAIIIH CETHCKOTO
xo3siictea  (BHUIITUMOCX). Vkazannoe
0o0opyi0BaHNE UMEET OAMHAKOBYIO IIPOU3BO-
IUTeNbHOCTD (50 M*/4) 1 0JJMHAKOBYIO BIIaX-
HOCTh (unbTpaTa, paBayro 98,7 %.

BnaxHoctes TBepaoil (¢pakuuu, mo-
myyaemMoil mocne ayrosoro cuta CId-50,
cocraBisieT 88 %, a y AyroBoro cura KOH-
crpykimu  BHUIITUMODCX naxomutcsi B
nuanazone ot 82 no 88 %. Ilocne monep-
Huzauun KoHcTtpykimun BHUIITUMOCX B
COOTBETCTBUHM C YPOBHEM COBPEMEHHOW aB-
TOMAaTHU3alMK IPOLecca, BIaXKHOCTh TBEPAOH
(bpakuu MOXHO CHU3HTH 10 78—80 %.

B pesynbTare, cormacHo HOpMaTUBaM,
ycTaHOBIEHHBIM DenepanbHbIM KiIaccugpu-
KallMOHHBIM KaTaJIOTOM OTXOOB, BIQ)KHOCTb
paboueil XKUAKOCTH TOCJe pa3/ieleHust Co-
ctaBuT 98,7 %, a BIAXXHOCTb TBEPIOH (pak-
1y Oyzaer paBHa 88 %.

[To Xomy TEXHOJIIOTUYECKOTO IUKJIA
Kunkas (pakius IOJBEepraeTcs TpaBUTa-
IIMOHHOMY OTJICIICHUIO TBEPIBIX B3BeceH B
TOHKOCJIOMHOM OTCTOWHMKe (OsoKk 4). st
pacueTa B JaHHOM UCCIIEIOBaHUH OyIeT pac-

CMOTpPEHAa KOHCTPYKLMS TOPU30HTAJIBHOIO
TOHKOCJIOMHOT'O OTCTOMHUKA.

TBepnas Qpakuust mociae AyroBo-
ro CUTa HaIpaBJseTCsd Ha JICHTOYHBIM Ba-
KyyM-punstp (6110K 3), B KOTOPOM MpOUC-
XOJIUT J000E3BOKMBAHUE TBEPJOTO OCaJKa
1o BaaxxHoctu 70-75 %. ITocae JeHTOYHOTO
BakyyM-puiubTpa TBepAas (pakius TpaHc-
MOPTUPYETCS HA TUIOMIAJIKY AJIsi KOMIIOCTH-
pPOBaHMUsI, MPEACTABICHHYIO B HCCIEIyeMOn
TEXHOJIOTHYECKOH JIMHUM OJIOKOM 5, Ha KO-
TOPOH B IIPOIIeCCe KOMITOCTUPOBAHUS IPOMC-
XOJIUT €€ TEPMUIECKOe 00e33apakiBaHue.

OcBetnieHHasi KHUAKOCTh IOCJIE TOH-
KOCJIOWHOTO OTCTOWHHKA M JICHTOYHOT'O Ba-
KyyM-(QUIbTpa MOCTyNaeT B HAaOpHYIO (Jio-
TallMOHHYIO YCTAHOBKY, MPEJICTaBICHHYIO B
paccMaTpUBaeMON TEXHOJIOTHUECKOU JIMHUU
6soxkoMm 6. Konctpykuuu (protatopos, BbI-
MyCKAaeMbIX OTE€YECTBEHHBIMU M WHOCTpaH-
HBIMH TIPOU3BOJUTESIMH, PA3ACIAIOTCS IO
KOJIMYECTBY KaMmep Ha OJHOKAMEpHBIE U
MHOTOKaMepHbIe; 1o ¢popMe — Ha pajauaib-
HbI€ ¥ TOPU3OHTAJIbHBIC; IO croco0y obpa-
30BaHUS IY3bIPHKOB BO3[yXa B >KUIKOCTH
YCTaHOBKHU — C MEXaHUYECKOH (hioTanuei, ¢
anexTpodIoTanyei u ¢ HamopHo# ¢oTanu-
el (BbIIIeTIeHHE ITy3bIPHKOB U3 PacTBOpPA).

OpHa U3 KOHCTPYKIIUI HaropHOH ¢uio-
TAllMOHHON YCTAHOBKM paJWajibHOrO THUIA
Oobta paspaborana BHUIITUMODCX s
OCBETJICHHS )KUBOTHOBOJYECKUX CTOKOB [8].
Cymectytomue (roraTopsl, pa3padoTaH-
HBIE ]ISl OUYHMCTHBIX COOPYKEHUI KaHaIu3a-
IIMOHHBIX CTOKOB TI'OPOJICKOM KaHaJIu3aluHu,
Mano3(phEeKTUBHBI 1T OYHUCTKH >KUBOTHO-
BOJ/IYECKUX CTOKOB, COCTaB U JIPyTUe Xapak-
TEPUCTUKH KOTOPBIX CYIIECTBEHHO OTJIMYa-
IOTCS OT CTOKOB TOpPOJICKOM KaHaJM3alWu.
Konctpykuus ¢uoraropa BHUIITUMOICX
IpeycCMaTpuBaeT HW3MEHEHUE XapaKTepu-
CTUK oOpalaThiBaeMOM >KHUIKOCTH, olecrie-
yuBas ee 3pPeKTUBHOE OCBETIICHHUE.

Paccmompum knaccuueckyro cxemy Ha-
nopHou ghromayuonnol ycmarosku (puc. 2).

OCo0eHHOCTh HCIOJB30BaHUS KJIAc-
CUYECKOM KOHCTPYKLIHMH I OCBETIICHUs
HAaBO3HBIX CTOKOB COCTOWUT B TOM, YTO Cy-
IIECTBYIOIIUE MapaMeTPhl TAKUX YCTaHOBOK,
UMCIOIIIUECCA B HOpMaTHBHO-CHpaBOHHOﬁ JIn-
TepaType, HE COIEpKaAT CBEACHUHN 110 3TOMY
npoaykty. IloaTomy HEOOX0IUMO JAOMOIHH-
TCJIIBHOC HUCCIICAOBAHUC YCTAHOBKU IJISI BbI-
SBJIEHUS HauOoJiee ONTHMAalIbHBIX rnapame-
TPOB €€ padOoTBHI.
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Bosnyx
i
2
{ Inam
P =1 — _/7- BrIityck
A 3 4 6

1 — mpueMHBIii pe3epByap; 2 — IpueMHBIN TPyOOIIpOBO; 3 — HAarHETAIOIIUK HACOC;
4 — HanopHBIN 0aK; 5 — perynarop naBieHus; 6 — paoranoHHas KaMepa;
7 — MOBEPXHOCTHBIE CKPEOKH

1 —receiving tank; 2 — receiving pipeline; 3 — injection pump; 4 — pressure tank;
5 — pressure regulator; 6 — flotation chamber; 7 — surface scrapers
Pucynok 2 — Cxema HanopHoii p10TANMOHHON YCTAHOBKH
Figure 2 — Scheme of a pressure flotation unit

s uccnenoBanms mpouecca OCBeTIIe-
HUS JKUJIKOTO HaBO3a B HANOPHOH (roraru-
OHHOM yCTaHOBKe HambOosee 1enecoo0pa3Ho
paccMOTPETh €€ MOZECIHb C 3aJaHUEM peallb-
HBIX ITapaMeTpoB mpouecca. st Mmogenupo-
BaHMs HUCIIOJIB3YEM THUIl MOJeIu «YepHbIH
SAIIUK», 9TOOBI UMETh BO3MOKHOCTh U3yUUTh
BO3/ICHCTBHE BHEUIHUX (PAaKTOPOB HA CUCTE-
My MojenupoBaHus (puc. 3).

Ha Bxon oObekTa mocTymaroT o0beM
pabouelt xuakocTu Q, ¢ MIOTHOCTLIO p,. Ha

BBIXOJIE MOIETTH TTOJIy4aeM 00bEM OCBETIICH-
HOM KUAKOCTU (J,, MIOTHOCTh OCBETJIICHHOMN
KUIIKOCTH p, U 0bBEM TeHEI ¢ ocankoM Q..
Baeminue BO3ASHCTBHS, BIUSIONINE HA Ia-
paMeTpbl BbIXOJA, MPEACTABIECHBl B MOJENIN
CTENEHbI0 OYMCTKH & M KOHCTPYKTHBHBIMHU
napaMeTpamMH: BBICOTOW Kamepsl (ioTarm-
OHHOMW yCTaHOBKHM /1 1 ee nuamerpom D.

B Mopenu mpuHATH clenyromue ao-
MYLIEHUS: TOCTYNAIOIINAE Ha BXOJA MOJEIU
00beM paboyer KUAKOCTH (), M IUIOTHOCTh

e | H
Or &
— —
pi OcBeTieHHe ._(/;_2_.)
R 3
=AY

Pucynok 3 — @yHKIIHOHATBbHAS MO/JeJIb HATIOPHOH (MJIOTAMOHHON YyCTAHOBKH
Figure 3 — Functional model of a pressure flotation unit
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KUIKOCTH p , IPUHUMAIOTCS TIOCTOSIHHBIMU U
HE 3aBUCSIIMMU OT BHEIIHUX (baKTopOB BE-
JUYUHAMHU; 00BEM OCBETICHHON KHUJIKOCTH
0, < Q,; NIOTHOCTh OCBETIEHHOMN XKUIKOCTH
Ha BBIXO/I€ MOJICIIUN p, = ,.

PaccMOoTpuM 3aBUCHUMOCTBH BBIXOJHBIX
MapaMeTpoB OT MapaMETPOB BHEIITHETO BO3-
neiictBus. CreneHb OCBETJICHHUS paboueit
KHUAKOCTHU Beruucsiercs mo gopmyne (1) [8]:

g=-L_2 ¢)

rae C u C| — KOHIEHTpALMK B3BECH B pa-
Goueil U OCBETICHHOH JKHIKOCTH COOTBET-
CTBEHHO.

Kak Bunno u3 dopmynsr (1), namps-
MY 00bEM OCBETJIICHHOM JKUIKOCTH HE CBSI-
3aH CO CTEIEHBIO €€ OCBETIICHHUSI.

Bricota dmoTanmoHHONW KaMephsl H3-
BECTHA TaKXke Kak pabodas riaybuHa ioTa-
Topa [8] u paccuutsiBaeTcs no popmyie (2):

Hd) = 0,06 * Vyocx * tx (@)}

rae V. — CKOPOCTb BOCXOJAMIETO IBUKEHUSA
BOIBI B Kamepe, MM/c (TpUHUMAETCs B TIpe-
nenax 6-8 mm/c);

¢ — BpeMs IpeObIBaHMS BOJIbI B Kamepe (pe-
KOMGHI[yeTCSI MpUHUMATh 6—8 MuH. 17151 Kamep
rpy0oi OUUCTKU ¥ OTCTOMHOM, 4—5 MUH. — JIJIst
(IIOTaIMOHHOM).

Huamerp rmoraropa WU €ro NIUPHUHB
onpenensiercs o ¢opmyne (3) [8]:

W,
K
B= 3)
Hy
QQt+Qp
xp = 60 " 1o C))

rae W @ o0beM pa60qu Kamepbl (bJIOTaTo—
pa, onpeaensieMsblit mo Gopmyie (4), m>;

Q, — 4acoBas IPOU3BOAUTENBHOCTh yCTa—
HOBKH, M*/4;

QO — pacxoj peUUpKYJIUPYIOIIEH BOIBI,

M3/4 (TIpH AaBICHHH 5—6 KIe/CM2 IPHHIMAIOT

paBubM (0,15 - 0,2) ot Benmuunsl Q,);

11, — K03 puMeHT 06HEMHOTO HCIIOJB30-
BaHus dioraropa (paseH 0,4).

Takol mapaMeTp BX0Ja, Kak INIOTHOCTh
KUJKOCTH, CBA3aH B pacueTax CIEAYIOINUMU
bopmynamu.

MaxkcruManbHO BO3MOXHOE BpeMs Ha-
XOXJIEHUs My3bIpbKa BO (IOTAlMOHHOM Ka-
Mepe onpenensercs mo gopmyre (5):

. )

w

2,8- 10—2 ) d2 3 _ s
rae H — BpICOTa CJI04 KHUIKOCTH, HaxXodsd-

nieicst Bo I0TallMOHHON KaMepe, M;
® — CKOPOCTb JABIKEHHS My3bIPbKa B CIIOE

KHUJIKOCTH, HAXOJIIEHCS BO (IOTAIMOHHON
Kamepe, onpenensemas 1o gopmyie (6), M/c;

d — nTuaMeTp BO3YIIHOTO My3bIPbKa, M;

p, ¥ p — COOTBETCTBEHHO IJIOTHOCTH KM/~
KOCTH U BO31yXa, KI/M>;

[ — IUHAMUYecKas BA3KOCTH KUJKOCTH,
ITa-c.

s ompeneneHusi auameTpa Iy3bIpb-
Ka, 00pa3yroIIerocsi mpu IpOCCETUPOBAHUN
NIePEHACHIIIEHHOTO BOJHOTO PacTBOpa BO3-
nyXa, CylecTByeT 3aBUCUMOCTh (7) [8]:

d = 10* - exp(—0,09 - u) @)
IZI€ U — CKOPOCTb JpOCCEINpOBaHus padbodeit
JKMIKOCTH, M/C.

Tlonyuennvle sxcnepumenmanbHbIM ny-
mem 3a8UCUMOCIU NAPAMEMPO8 8bIX00A OM
BHEUWIHUX B030€liCBUll NPeOCmasieHbl Ha
pucynkax 4, 5.

W3 pucyHka 4 BHIHO, YTO C yBeIHYE-
HUEM TPOU3BOJAMTEIBHOCTH yCTaHOBKHU ()
CTETICHb OCBETIICHUSI (€) YMEHBIIIACTCS, & BbI-
cota kamepsl (H) yBeanunBaeTcs.

IIpy 5TOM palMOHAIBHOE 3HAYEHHUE
9THX I1aPaMETPOB, COrNIACHO TpaduKam, Ha-
OJrofaeTCs MpU 3HAYEHHH MPOM3BOIUTEINb-
HOCTH, COCTaBIISAIONIEH 0K0I0 6,810° Mm/c.

U3 pucynka 5 BunHo, uto auametp (D)
KaMephl HAOPHOU (pJIOTAIIMOHHOM yCTaHOB-
KM TIpUHUMAaET 3Ha4ueHus oT 1,3 1o 3 M B 3a-
BHCHMOCTHU OT BBICOTHI Kamepbl (H) ycTaHOB-
KH U €€ Tpou3BoauTenbHoCTH ().

BuiBoabl. Ha ocnosanuu npedcmas-
JIEHHbIX 3A8UCUMOCMEl NOTYYeHO 3HaAUeHUe
evicomuvl kamepuvl (H), pasnoe 2,25 m, ons
MOOepHU3AYUU HANOPHOU  (DIOMAYUOHHOU
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PucyHok 4 — 3aBHCHMOCTD CTelleHH OCBETJIEHHS M BbICOTHI KaMephl
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Figure 4 — Dependence of clarification degree and chamber height
of a pressure flotation unit on the productivity of unit
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PucyHnok 5 — 3aBucumocTh 1uaMeTpa KaMepbl HANOPHOH (PJIOTAIMOHHON YCTAHOBKU
OT ee BbICOTHI IPU ONpee eHHbIX 3HAYEHUSIX TPOU3BOANUTEIbHOCTH

Figure 5 — Dependence of chamber diameter of a pressure flotation unit
on its height at certain productivity values

VCMAHOBKU, KOHCMPYKMUBHblE NaApamempbl Ipu moodepruszayuu HanopHou groma-
KOMOopoil 0becneyusaron.: YUOHHOU YCMAHOBKU Mpebyemcs npogeoeHue
OONOJHUMENbHBIX  UCCIe008AHUL, HANPAs-
JIEHHbIX HA NOBbLUEHUE Kauyecmea O4YUCMKU
HABO3HBIX CMOKO8 C yUemom (hu3uKo-mexa-
HUYeCKUX U (husuieckux nokazamejeil.

cmenens ocgemienus (€), paguyro 5,78;

npoussooumenviocms (Q), npubauzu-
menbHo umerowyio suavenue 6,8-10° m’/c.
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Annomayusn. ViccnenoBanusi IpOBOAMINCH B 001acTH WH(PPAKPACHON CYIIKH KHUJIKUX Ma-
TepuanoB. M3yyeHsl cymiecTByonme npooiieMbl U MPEUIOKEHO PelIeHne B BUE HHPpPAKpacHOM
yCTaHOBKH. B KauecTBe HarpeBaTeIbHOTO 3JI€MEHTa BHIOpaH HU3KOTEMIIEpaTypHBIN IJICHOYHBIH
ANIEKTPOHArpeBaTelb, KOTOPbIM 00a1aeT HU3KOH pabouel Temreparypoi, 4To CriocoOCTBYET CO-
XPaHEHHUIO MOJIE3HBIX BEUIECTB B KOHEUHOM IPOIYKTE, a TAK)KE CHUIKEHHUIO PAa3BUTHUS TATOTCHHOM
Mukpogopsl. OGHapyx)eHa npobiemMa NPIINIaHUS U PUTOPAHHS TPU CYIIKE KUIKUX MaTepH-
anoB. VccrieoBaHbl HECKOJIBKO TUIIOB MOJIONKKHU U3 pa3HOro Marepuana. I[IpoBenens! uccieno-
BaHUs MO ONPEACTCHUIO MOTOKa M3ny4yeHus. COCTaBIeHbl 3aBUCMMOCTH IUIOTHOCTH TOTOKA OT
BPEMEHH JUIsl pa3HOTO PacIoNioKeHUsl HarpeBaTens. BolsBieHn Hanbonee ONTUMAIbHBINA MaTepH-
aJ Juid Mo/UIoKKU. PazpaboTaHa cucTeMa aBTOMaTu4eckKoro ypaBlIeHUs CYIIUIbHON YCTaHOBKH.
Pazpaborana nHdpakpacHas cymnibHas ycTaHOBKa. [IpoBeneHbI nccie0BaHus 10 CYIIKE JKU-
KHX MaTepHaJiOB Ha MPEAJIOKEHHON yCTaHOBKE. BBINOMHEH aHaAIN3 MOTYYEHHBIX Pe3yIbTaToB.

Knroueswie cnosa: CYyIIKa, ) KUAKHUC MAaTCpHaJIbI, I/IK-I/ISHy‘-IeHI/Ie, CylInJibHast YCTaHOBKa

Jlna yumupoeanusn: Mensenes A. B. Texnomorust ”HGpaKpacHOM CYIIKH KUIKUX MaTepH-
asnoB // JlanbHEBOCTOUYHBIN arpapHbiii BecTHHUK. 2024. Tom 18. Ne 1. C. 74-82. doi: 10.22450/1999-
6837-2024-18-1-74-82.
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Technology of infrared drying of liquid materials
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Abstract. The research was carried out in the field of infrared drying of liquid materials.
The problems in this area have been studied and a solution in the form of an infrared installation
has been proposed. A low-temperature film electric heater has been selected as a heating element,
which has a low operating temperature, which helps to preserve useful substances in the final
product, as well as reduce the development of pathogenic microflora. The problem of adhesion and
burning during drying of liquid materials has been discovered. Several types of substrate made of
different materials have been studied. Studies have been conducted to determine the radiation flux.
The dependences of the flow density on time for different heater locations are compiled. The most
optimal material for the substrate has been identified. An automatic control system for the drying
plant has been developed. An infrared drying unit has been developed. Studies have been con-
ducted on the drying of liquid materials at the proposed installation. The analysis of the obtained
results is carried out.

Keywords: drying, liquid materials, IR radiation, drying plant
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AZPOUH)KGHG,OUFI u nuwesble mexHosioecuu

BBegenne. Ha cerogHsmHuii JIcHBb
HaIlla CTpaHa CTOJKHYJIACH C OOJIBIIUM KOJIH-
YECTBOM CaHKIMH W pa3Iu4HbIX OTpaHUYe-
Huid. KoHeyHO, 3TO 3aTpOHYJIO0 MPAKTUYECKH
Bce CQepbl MPOMBINUICHHOCTH W AKOHOMHU-
K. 11 arponpOMBIIUIEHHBIN CEKTOp HE CTal
HUCKJIIOUCHUEM. Y MHOTMX IPOU3BOIUTENICH
BO3ZHUKAIOT MPOOJIEMBI C TIOCTaBKOW HOBOTO
3apy0e HOTr0 00OpYyNOBaHUS, 3aKPHIBAIOTCS
KaHaJbl COBITA MIPOTYKITUH, CHIPhE HE MOCTY-
MaeT B HYXHBIX 00beMax, a €ro CTOMMOCTh
3HA4YMUTENbHO BbIpocia [1].

CHmKeHue 3aBUCUMOCTU OT €BpOIEH-
CKOI'O CBIPbSl U TEXHOJOTUH SBISAETCA IPH-
OpUTETHBIM HAIIPABJICHUEM PA3BUTUS arpo-
NPOMBIIITIEHHON oTpacinu. Heob6xonumocTts
CO3JaHUsI OTE€YECTBEHHBIX TEXHOJOTUH, IO-
3BOJIAIOIIMX I10JYy4aTb IPOAYKT BBICOKOTO
Ka4yecTBa U KOHKYPUPOBAaTh C 3apyOeKHBIMU
KOMITaHUSIMH, OCOOCHHO aKTyajbHa B HaCTO-
s11ee BpeMs.

Cylika sBIsS€TCS OJHUM U3 BaKHBIX
3TafnoB B MPOU3BOJCTBE TOTOBOM MPOIYK-
nuMd. B mpoiiecce CyIiku Chipbe MOABEpra-
€TCS BO3JICUCTBUIO BBICOKMX TeMIIEpaTyp,
YTO MPUBOAMUT K ynajnenuto Biaru. Cylka
MO3BOJISIET 3HAYUTEJIBHO YBEIUYUTh CPOK
TOJHOCTH CBIPbS, a TAKKE€ CHU3UTH 3aTpaThl
Ha TPaHCIIOPTUPOBKY M XPaHEHUE TOTOBOU
MPOIYKIIUHA, YTO OCOOEHHO AaKTyaJIbHO IS
JKUJIKOTO ChIpbs [2, 3].

CymunbpHbIE YCTAHOBKH IS KHIKUX
Cpe OTIMYAFOTCS OT YCTAHOBOK JIJISI TBEP/IBIX
Martepuaios. [Ipu cymike >KUIKOTO ChIPhs Cy-
MIECTBYET NpobiemMa MpWIKIIaHus MPOAYKTa
K TIOBEpXHOCTH HarpeBarteliss uiau pabodeit
MMOBEPXHOCTH CYIIMJIBHOM yCTaHOBKH. Tak-
’)K€ M3-32 BBICOKOM HAYaJIbHOM BJIAXKHOCTH
MIPOUCXOAUT MPUTOPAHUE CHIPHS B MPOIIECCE
CYIIIKH, YTO HETATUBHO CKA3bIBAETCS, BO-TIEP-
BBIX, Ha KaueCTBE MPOJIYKIIMH;, BO-BTOPBIX,
MPEANPUSITHS HECYT OOJIBIIINE U3JIEPKKH, Te-
psast 1o 20 % ceipbst [4].

Ha ceromns cymectByer psig TEXHO-
JIOTUH, TPUMEHSEMBIX TPH CYIIKE XHUIAKUX
MaTepHasioB, OJIHAKO TaKU€ YCTAHOBKH JINOO
00/1aJJal0T BBICOKOM CTOMMOCTBIO, JTHOO HE
MO3BOJISIIOT TOJIYYUTh MPOAYKT BBICOKOTO
Ka4ecTBa.

Cymika, OCHOBaHHAas Ha NPUMEHEHHH
ONTUYECKUX IIEKTPOTEXHOJIOTUH, B TOM YHUC-
7€ WHQPAKPaCHbIM HU3IYYCHHUEM, SBISCTCA
MEPCIIEKTUBHBIM HAIIPAaBICHHEM B O0JIACTH
pPa3BUTHUSA 3€JIEHBIX TEXHOJIOTUH, TaK KaK CO-
YyeTaeT B cede CHIKEHHE TEPMOHArpy3KH, Co-

XpaHEHUE TOTOBOTO MPOJIYKTa MPU BO3MOXK-
HOCTH MUHUMU3AIMK 3HEpro3arpar [5].

OI[HaKO AAHHOC HAITPpaBJICHUEC HEAOCTA-
TOYHO Pa3BUTO B MOJOYHOMU ITPOMBIIIJICHHO-
CTH, TaK KaK J0JIr'0C€ BpEMsI HE CYIIECTBOBAJIO
CIICHHUAJIBHOTO CYIIMJIBHOT'O O60p}/')10BaHI/I$I
AJI KUJAKOT'O ChIPbA € IPUMCHCHHUEM HNK-u3-
JIyYCHUs.

Leabio uccienoBaHusi A6uUlOCh CO-
30aHUe MexHon02UU, NO360JAIWeEl NPOBO-
Oumsv npoyecc CYWKU HCUOKUX eujecms ¢
npuMeHeHueM UHDPAKPACHO20 U3LYYEHUS.

Marepuajsl M MeTOAbI HCCJIE10BA-
Hus. [Ipu pa3paboTke TEXHOIOIMM B Kaue-
CTBE MCTOYHMKA MH(PPAKPACHOTO M3ITYUCHUS
ObUT BEIOpaH HU3KOTEMIIEPATYPHBIH IJICHOY-
HBII 3JIEKTPOHArpeBaTellb.

B ornuume oT Apyrux HMCTOYHHMKOB
HK-u3nydenus oH 00agaeT psaoM mpeumy-
niecTB. TemmepaTypa BO3IEUCTBHUS HE IIpe-
Bbimaer 70 °C, 4TO MO3BOJISIET MPOBOJUTH
MPOIECC CYIIKH C COXPAaHCHHEM OOJBIIIO-
ro KOJIMYECTBA TOJIE3HBIX BemIecTB. Takke
SHEPro3arpaThl TAKOTO THIIA HarpeBaTelis
3HAYUTENIIBHO MEHBIIE, YTO CIOCOOCTBYET
CHIIKEHHUIO 3aTpaT BCEro Ipoliecca CYIIKH.
TexHuueckue XapakTepUCTUKU HarpeBaTelis
npecTaBicHsl B Tabmuie 1 [6].

[Tpu pa3paboTke CyMIMIBHBIX YCTaHO-
BOK HEOOXOAMMO Yy4ecTb, KakuMm oOpa3oMm
IIPOIYKT Pa3sMEILIAeTCs OTHOCUTEIBHO I'EHE-
patopa MK-uznyuenus. B npemnoxeHHON
YCTAHOBKE MPELYyCMOTPEH BapUaHT, IIpHU
KOTOPOM IIPOJAYKT Pa3jIMBACTCS HEIOCpEN-
CTBEHHO Ha JHO joTKa. [Ipu nanHoM Bapu-
aHTe HEOOXOMMO yYecTh NpoOIeMy MpUIH-
NaHUs U TIPUTOPAHMs MPOIYKTa B IIpoLiecce
cyuku. B pabore mpoBeaeHsl Hcciae10BaHus
[0 TPUMECHEHUIO pPa3JIMYHBIX MaTepUasOB
MIOJIOKKH, IIPOTUBOJAEHCTBYIOIIUX JAAHHBIM
siBIEHUAM [7].

[Ipu BBIOOpEe MaTepuana MOAJIOXKKH
ClielyeT MPUHATH BO BHUMaHUE, YTO OH JIOJI-
JKEH OTBEYaTh TPeOOBAHUSIM MUIEBON 6€30-
MAaCHOCTHU M HE U3MEHATH CBOMX CBOMCTB MPHU
TEPMOBO3JICHCTBUH, a TaKKe HYKHO OIpe-
JIENUTh BIMSIHUE BHIOpAaHHOTO MaTepuaia Ha
BEJIMUMHY IUIOTHOCTH MOTOKA M3ITY4YEHHS OT
TUIEHOYHOT'O 3JIEKTPOHArpeBaTersl.

AHanM3 Hay4YHBIX UCCIIEAOBaHUI B 00-
JIACTH TIUIIEBOM MPOMBIIUICHHOCTH TOKa3all,
YTO NPHWJINIIAHUE B MPOIECCE TEPMOBO3ICH-
CTBUSI OTCYTCTBYET IPH HCIIOJIH30BAHUM Ta-
KHX MaTepuasoB, Kak (ToporuiacT U CUJIH-
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Tadbauma 1 - TexHuueckHe XapaKTePUCTHUKM HHU3KOTEMIIEPATYPHOIO ILIEHOYHOIO

3JIEeKTPOHArpeBaTeJIst

Table 1 — Technical characteristics of low-temperature film electric heater

TexHuuyeckne XapaKTepUCTUKH 3HavyeHus

HomunansHoe Hanpsbkenue, B 12-220; 380
VY nenpHas MOIIHOCTL, B1/M? 1o 500
HoMuHasbHBINA TOK HArpy3KH, A/m> ot 0,5 10 2,3
JlnanasoH JUTMHBI BOJTHBI U3JIyYEHUS, MKM 8,5-9,5
Jnana3oH Temneparypbl IOBEPXHOCTH, °C 35-70
JlonroBe4YHOCTh, JIET 50
[[Iupuna nonoTHa, M 0,35; 0,51
Pa3zmepHslii psif 10 JyIMHE, M ot 0,5 mo 7
Hanuuue nepenaromiero sjiemMeHTa aroMuHUEBas (osbra

KOH, OCHOBHBIC XapaKTCPUCTUKU KOTOPBIX
npeAcTaBiaeHbl B Ta0muIe 2 [8].

[IpenBapuTenbHbIiA SKCIEPUMEHT CYIII-
KM KMCIIOMOJIOYHOTO poaykTa «Hapuni» Ha
IJIEHOYHOM 3JIEKTpOHArpeBartesie, ¢ UCIOoJIb-
30BaHUEM HCCIIEAYEMbIX MaTEpUAJIOB B Kaue-
CTBE MO/JIOKKH, TIOKa3aJl OTCYTCTBHE IPUIIHU-
MaHus 1ocie 00e3BOKUBAHMSL.

W3mepenuss mapamMeTpoB IUIOTHOCTH
[IOTOKA WU3JIY4YEHUs, UCXOJSIIEr0 OT TEHe-
paropa WH(PAKPACHOTO U3Iy4YeHUs (HU3-
KOTEMIIEPATypPHOIO IJIEHOYHOI'O 3JIEKTPO-
Harpesareis) 4epe3 IMOIJIOKKH (CHIIMKOH,
(TOpOILIACT) NPOU3BOAMIIKNCH C UCIIOIB30BA-
HUEM JaTYuKa aOCOJIIOTHO YEPHOTO Tela.

[TpuHIMT AEWCTBUS JAHHOTO JAaTYMKa
OCHOBAH Ha OYEHKe BOIbMOBOU UHMEZPAlb-
HOU uyecmeumenvrocmu mamepuanra (S ),
onpeoensemoll KaKk COOMHOUEHUE Hanpsice-
Hus (U) k nonnomy nomoky uznyyenus (@).

[IpoMoynupoBaHHBI ~ MOTOK  TIO-
najgaerT Ha YyBCTBUTEIBHYIO IUIOMIAJIKY

HNK-npueMHMKa, BbI3bIBasE HA HArpy304HOM
CONPOTHUBIICHUH TIEPEMEHHOE HANPSIAKEHUE C
amrutaryon U .

[lepeMeHHbIN cUTHANM MPU HEOOXOHU-
MOCTH WJIM B Clly4ae HU3KOTEMIIEpaTypPHBIX
u3Nydyareyned TOJAIT Ha Y3KOMOJOCHBIN
YCUJIMTEIb, KOTOPBIM Ha BBIXOJIE UMEET aM-
TUTUTYIHBIN JETEKTOpP. AMIUIUTYHOE 3HAYe-
HUE CUTHaJa TMOJIAeTCd Ha MHJLIUBOJIBTMETP
U PETUCTPUPYETCS C €ro MomMolsio [9].

Jis u3y4yeHHus MaTepuaoB MOIOKKH
ObUIa MOATOTOBIIEHA Ja0opaTOpHas SKCIIEPH-
MEHTaJbHas yCTAaHOBKA, MPEACTaBICHHAs Ha
pUCyHKe 1.

Ha mmaHke 5 53KCIEpUMEHTaIbHON
YCTaHOBKHM ObUT TIOMEIIEH HHU3KOTeMIIepa-
TYpHBIU TIJIEHOUHBIN 3JIEKTPOHArpeBaTeNb C
yIensHO# MotHocThIo 360 B1/M2. B mporiec-
C€ AKCIIEPUMEHTOB BBICOTA IMOJABECA IJIAHKU
5 mmensuiack (0 u 50 mm). [lanHble 3Haue-
HUSl ObUIM B3SATHI, YTOOBI IPOAHAIU3UPOBATH
M3MEHEHUS IOTOKA [IPU YCIOBUU OTCYTCTBUSA

Taoauna 2 — XapakTepucTHKUA MATEPHAJIOB MOMJI0KKH

Table 2 — Characteristics of substrate materials

MarepuaJ noaJI0KKH
HanmeHnoBaHue XapaKTePUCTHKH

CHJIMKOH ¢proponuacr
TemmoeMkocTs, Ix/kr-C 2,04-2,15 1,04
TennonpoBonHocts, Br/M-C 0,16 0,25
WuTepBan pabouux temmnepatyp, °C oT muHyc 60 1o 250 ot munyc 270 10 260
ITnoTHOCTB, I/CM? 1,05-1,60 2,12-2.20
Pazmep, Mmm 10x500x500 10x500x500
ena, py0./kr 1 500 900
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1 — natuuk AYT; 2 — M30UMOHHBIN MaTepual; 3 — UCCIeayEeMbIi MaTepHall;
4 — OKHO B M3OJISIIIMOHHOM MaTepHane; 5 — MiIaHKa JJi1 yCTAaHOBKH AJIEKTPOHATrpeBaTes

1 — absolutely black body sensor; 2 — insulating material; 3 — material under study;
4 — window in insulating material; 5 — strip for installing an electric heater

PucyHnok 1 — JlaGopaTopHasi JkCiepUMeHTAJIbHASI YCTAHOBKA
Figure 1 — Laboratory experimental installation

pacCTOSTHUS MEXKIY HCCIENyEMbIM MaTepua-
JIOM U TIOBEPXHOCTBIO HarpeBarells, a TaKxKe
IIPU YCJIOBUM, KOTJa MEXy HUMH €CTh pac-
crossnue. Ha kaxnoil yCTaHOBJIIEHHOW BBI-
COTE€ IUIAHKU U3MEPEHHUs IUNIOTHOCTHU IOTOKA
M3JIy4eHUS IPOBOJUIINCH B TPU dTalla:

1) 0e3 yYCTaHOBKH HCCIEAYyEMOTO
Marepuana 3 (TO €CTh PErucCTPUpPOBaAaChH
IJIOTHOCTh TMOTOKAa H3IYYEHHS, MPOXOJsi-
IEro 4epe3 OKHO M30JISIIIUOHHOTO MaTepH-
ana 4, HEMOCPEICTBEHHO OT H3JIydaTelis)
(3TanoHHBIN);

2) ¢ yCTAaHOBKOW MaTtepuasa ImoJiI0x-
KU — CUJIUKOH,;

3) ¢ yCTaHOBKOW MaTtepuasa MmoJiI0x-
KU — (pTOpOIIaCcT.

[To pe3ynbraram SKCHEPUMEHTOB IO-
CTPOCHBI ~ CPAaBHHUTEIIbHBIE  3aBHUCHMOCTHU
MJIOTHOCTH TIOTOKA M3JTYyYEHUsI OT BPEMEHHU:

1) ¢ HuskomemmnepamypmviM NIeHOUY-
HbIM 9JIeKMpOHacpesamenem, pPacnoioHiCeH-
HbIM  HEeNnocpeoCmeeHHO HA UCCAeO0YeMOM
Mamepuane NoONONHCKU (8blcoma noogeca
NIaHKU pasHa Hyawo) (puc. 2);

2) ¢ HU3KOmMeMnepamypHulM N1eHOY-
HbIM 2JIeKmMpOoHazpesameiem, pachon0N’CeH-
HbIM HA PACCMOAHUU OM  UCCAe0YeM0o20
Mamepuania nooloXCKU (gvlcoma nooseca
nnanxu pasna 50 mm) (puc. 3).

Hcxons U3 mpoBeIeHHOTO aHaH3a 3a-
BUCHUMOCTEH (pHcC. 2 1 3), BUTHO, YTO U3 JBYX
UCCIIEyeMbIX MaTepHalioB MOIJIOKKH Hau-

6onee 3¢ppekTUBHBIM sIBIISIETCA (HTOPOILIACT.
[onnoxxkka w3 ¢ropomnacra, pa3MerieHHas
HETOCPEICTBEHHO Ha M3JIydaTesb C pasiiu-
THIM Ha HETO PAaBHOMEPHBIM CJIOEM KHIKOTO
OMOJIOTHUECKH aKTUBHOTO Marepuaina, OyJer
croco0CcTBOBaTh: 1) MHTEHCHBHOMY BBIXOAY
BJIarM U3 MaTepHaia, Tak KaKk MOTepH IIOTHO-
CTH IOTOKA M3JIy4€HUS HE NPEBbILAOT 5 %o;
2) OTCYTCTBUIO NPUJIMIIAHUIO MaTepuayia Ko
JIHY JIOTKa B Ipolecce ero 00e3BOKUBaHUS,
YTO CHU3UT TPYIOEMKOCTh Ipolecca; 3) Bbl-
X0y KOHEYHOT'O CYXOr'0 IIPOAYKTa BHICOKOIO
Ka4eCTBa, TaK KaK MPOLECC CYIIKU MPOXOIUT
B peXHUME IAIAIINX TEMIIEepaTyp.

Takxke B JaHHOW TEXHOJIOTMH UCIOJIb-
3yeTcsi MPUHLMII COIVIACOBAHUS CIEKTpaJlb-
HBIX XapaKTEPUCTHK HCCIEAYEMOIo IIpo-
YKTa U ONTHYECKUX CBOMCTB H3IydaTels.
Takoe coriacoBaHue MO3BOJSET MOJ00PAThH
TEMIIEPaTyPHbIH pEXUM IMOJ KaKIbIH Hpo-
IYKT, ¥ TEM CaMbIM 00€CIIEUUTh MPOBEICHHUE
npouecca CyUIKM IpU ONTHUMAJbHOW TeM-
nepaTrype, 4TO IO3BOJISIET COXPAHATh Hau-
Oosblllee KOJIMYECTBO IMOJIE3HBIX BEIIECTB
B CyXOM IIPOAYKTE M HE Aa€T BO3MOKHOCThb
pa3BUBAThCS MATOI€HHOM MUKpO(IIOpE.

Pe3yabTaThl HMcCCie10BaHUSI M MX
o0cy:xxknenne. B pesynbraTe MNOTy4YEHHBIX
TEOPETUYECKUX M IMPAKTUYECKUX 3HAHUU O
CYIIKE KUIKUX MaTepuanoB HaMu paszpabdo-
TaHa CyUIMJIbHAS YCTaHOBKA JIOTOYHOTO TUTIA
C IPUMEHEHUEM HHM3KOTeMIepaTypHBIX ILie-
HOYHBIX JJIEKTpOHArpeBartesieil, KoTopas oc-
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PucyHok 2 — 3aBHCHMOCTD IJIOTHOCTH NOTOKA M3JIy4YeHHUsI OT BpEMEHHU
(HU3KOTEeMIIEPATYPHBIH IICHOYHBIH JJICKTPOHATPEBATE/Ib PACIOJIOKEH
HeNOCPe/JICTBEHHO HA MaTepHuaJie MOJI0KKH (BbICOTa IIaHKHU — () MM))

Figure 2 — Dependence of the radiation flux density on time

(low-temperature film electric heater is located
directly on the substrate material (bar height 0 mm))
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Pucynok 3 — 3aBMCHMOCTB IVIOTHOCTH MOTOKA U3JIYyYE€HUS] OT BpeMeHH
(HM3KOTeMIIepPaTYPHBbIH MJIEHOYHBbIH 3JIeKTPOHATPEeBaTe b PACIOJIOKEH
HA PACCTOSIHUM OT MATEPHAJIA MOAJ0KKH (BbICOTA IJIAHKHU — S0 MM))

Figure 3 — Dependence of the radiation flux density on time

(low-temperature film electric heater is located
at a distance from the substrate material (bar height 50 mm))

HallleHa CUCTEMOM aBTOMAaTUYECKOTO yIpaB-
nenus remneparypou npouecca [10]. Jlannas
YCTaHOBKA COCTOUT U3 11 sipycoB, Ha Kaxa0M
13 KOTOPBIX pacroiararTcs Mo J1Ba padbounx
JIOTKA JUIsl MPOJIyKTa (puc. 4).

JloTku 3aKkperuieHbl Ha HampaBJsio-

IIMX, YTO MO3BOJIIET CHUMATh UX JJIS1 3arpy3-
KM U BBITPY3KH MpU CylIKe ChIpbs. [lnenou-

HBIC DJJICKTPOHAIpECBATCIIN PaCIIOJIAraroTCsd
CBEPXY U CHU3Y KAXKIOTO ApycCa, YTO IMO3BO-
JIACT MPOBOAUTDL MPOLECC CYIIKH PaBHOMED-
HO U COKpPATUTb SHECPro3aTparhbl.

Kaxxnp1i1 10TOK OCHaIEH INOMI0KKON
u3 (roporacra, 4TO a0 BO3MOXKHOCTH
n30ekaTh MPOOIEMBI IPUTOPAHUS U TIPUITH-
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PucyHnok 4 — Pazpa6oTranHasi CylIMJIbHAs1 YCTAHOBKA /ISl CYLIKH KHUAKHX MATepHaJIOB
Figure 4 — Developed drying plant for drying liquid materials

MaHMs, a TaKKe MOBBICUTh 00BEM T'OTOBOTO
IpoayKTa npakrudecku Ha 20%.

YcranoBka 000py10BaHa CUCTEMOMH aB-
TOMATUYECKOTO YIIPABIEHUS, COCTOSIIEH U3
JIBYX IIUTOB YNPABJIECHUS U JaTYUKOB TEMIIE-
patypsl (puc. 4).

B xoxe npoBeneHUs: UCTIBITAHUMN BbI-
MOJIHEH 3KCIEPUMEHT IO CYILIKE MOJOYHOMN
3akBacku. [losiyueHbl 3HaUEHHST HAYaJIbHOU

U KOHEYHOM BJIAXKHOCTHU, KOTOPBIE COCTAB-
0T 97,45 u 6,12 % COOTBETCTBEHHO, a
TaK)K€ YCTAHOBJIEHO BpPEMs CYLIKH paBHOE
2 024 munyT. Takke OIpeAesIeHO 3HaUueHUE
TEeMIIEpaTypbl, HEOOXOAUMOH I COXpaHe-
HUSL HauOOJIBLIETO KOJUYECTBA MOJIE3HBIX
BelecTB (puc. 5).

Ha pucyHnke 5 BelneneH pabounii au-
ara3oH HarpeBaress, KOTOPBIA COCTaBIIs-

3akBacka MonovHas

@® 3aKkBacka MonovyHas

Mponyckanue, %

20000 12000

10000 9300 8000 5000

AnNuHa BOMHbI U3NYYEHURA, HM

PucyHnok 5 — CnekTpajibHasi XapaKTepUCTHKA HCCIeyeMoro NpoayKTa
Figure 5 — Spectral characteristics of product under study
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et 8 000-10 000 um. Mcxons u3 rpaduka
CIIEKTPAJIbHOM XapaKTEPUCTUKU MOJIOYHOU
3aKBacKM, ONTUMaJIbHasi TEMIIEpaTypa OKa-
3asack paBHoit 38,25 °C.

[Tosy4eHHBIN MPOIYKT B XOJ€ DKCIIe-
pUMEHTa OTMpABJICH JUIS aHAIHM3a B IEHTP
TATHEHBI W DSIUAEMHONIOTHH YestOMHCKON
o0s1acTH. BpUTH MOTyYeHBI pe3ynbTaThl 1a00-
PaTOPHBIX HCIBITAHUH, KOTOPBIC MPEACTaB-
JIEHBI B Ta0HIe 3.

N3 nony4eHHBbIX NaHHBIX CIEAYET, YTO
B 00pasiie KUAKOW MOJOYHOM 3aKBACKH MO-
Ka3aTejau COJAEPXKaHUS MOJOYHOKHCIIBIX MU-
KPOOPraHU3MOB COOTBETCTBYIOT 3asiBJIEHHBIM
[OKA3aTEeNsIM HA YINAaKOBKE IMPOU3BOIUTEIS
(coryiacHO TEXHHUYECKHUM YCIIOBUSIM), a CO/IEP-

xanue 6udunodakTepuii NPEBHIIACT JaHHbIH
HOKa3aTelb.

B oOpasue cyxoil Mono4YHOW 3aKBa-
CKM TIOKa3aTelM COJep>KaHUs MOJIOUHOKHC-
JBIX MUKPOOPraHU3MOB M Oupuaodaxkrepuii
UJIGHTUYHBl B CPaBHEHUHU C IOKa3aTeNsIMHU
UCXOJIHOTO MaTepHaja MXHIKOH MOJIOYHOU
3aKBaCKH.

3akiiouenue. Takum obpazom, npo-
6e0eHHble UCCNe008AHUsL NO3GOIUIU PA3Pa-
bomamv MexHoI02U UHPPAKPACHOU CYUL-
KU 0718 HCUOKO20 CblPbsl, KOMOPAsi CHOCOOHA
NPOBOOUMb NPOYECC CYUIKU NPU HUSKUX MeM-
nepamypax, umo NOJONCUMENbHO CKA3blEa-
emcsi Ha Kawecmee KOHEeUHO20 NpPOOYKMA.
Ilpu smom Oaunas mexnonocusi obaadaem
HUBKUMU DHEp203ampamamiu.

Tabanna 3 — Pe3yabTaThl Hccie10BaHuI B J1a00paTOPpUN

Table 3 — Laboratory results

B 1,0 cM®

B 1,0 cM?

Beauyuna HopMmatusHbIe
Omnpenensiemble PesyabTaTsl
2 AOMYCTUMOTO TOKYMEHTbI
MOKAa3aTeu HCIBITAHUI .
YPOBHS HA METOIbI HCIIBITAHUI
He 00HApYKEHO HE IONyCKaeTcs
S. aureus py Aomy T'OCT 30347-2016

baxTepuu rpymnmbl
KHILIEYHBIX MMaJI0UYeK

HEe O0HAPYKEHO
B 1,0 cM®

HE JIOMYCKAeTCs
B 0,1 cM®

I'OCT 329012014
(mm. 1-4, 6, 7, 8.5,

(ko opMBI) npuioxenus A, b)
PUGHIVNOAKTEPHI, | Gonec 1,1x10f e meree 1x10° TFOCT 33491-2015
Hpoxoxn, KOE/T menee 1,0x10 He 6onee 50 I'OCT 335662015
MonoyHOKHCTIBIE

MHUKPOPTaHH3MBI, oomee 1,1x108 He menee 1x108 ['OCT 10444.11-2013
KOE/cm?

[Tatorennsie

MHKPOOPTaHHU3MBlI, He 00HapyX eHO HE J0IyCKAeTCs I'OCT 32010-2013;
BKJTFOYast B 25 cm? B 25 cm® I'OCT ISO 6785-2015
CaJIbMOHEJLTBI

ITinecenu, KOE/r menee 1,0x10 He 6onee 50 I'OCT 335662015
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Annomayusn. J1J1s IpUPOIHBIX YCIOBUH AMYpPCKO 00JacTH XapaKTepHO CE30HHOE 3aMep-
3aHUE M OTTauBaHME MOYBHI. 3UMON OHA MPOMeEp3aeT Ha MIYyOHHY /10 2,5 M, a K CepeNHE UIOHS, B
HI0JI€ — MIOJIHOCTBIO OTTauBaeT. [loneBrie pabOTHI IO NOATOTOBKE IOYBBI U IIOCEBY PAaHHUX 3€PHO-
BBIX KyJIBTYp HaUMHAIOTCS B CPOKH, Korja nousa orrausaet Beero Ha 0,08-0,10 m. Ha pannux Be-
CEHHHUX IOJIEBBIX pab0Tax MOXKHO UCIIOJIb30BaTh TPAKTOP C OOJIBIIMMHU 3HAYCHUSIMH HOPMaJIbHBIX
JaBIICHUH Ha OYBY (0€3 OrpaHUYEHHUs IKCIUTyaTallMOHHON Macchl). OT erpaaiuy Mo4By criaca-
€T Mep3JIblil oACTHWIAKIINN ciIoW. [Io Mmepe oTTauBaHuUs MMOYBBI CIEAYET NPUAECPKUBATHCA yCTa-
HOBJICHHBIX HOPM MEXaHMYECKOTO BO3JEHCTBUA C y4eTOM (PU3NKO-MEXaHMYECKUX 0COOCHHOCTEH
nouBbl. llenp nccnaenoBaHuil — CHUKEHUE YIJIOTHEHUS MOYBBI OT MEXAaHMUYECKOTO BO3JIEHCTBUS
KOJIECHBIX JIBIKUTEJIEH TPaKTOpOB. 3ajada UCCIEIOBAaHUNA — 00OOCHOBATH MpPeJeNbl TPUMEHEHHS
KOJIECHBIX TPAKTOPOB Ha IMOJIEBBIX pabOTax MO JOMYyCTHUMOMY YPOBHIO YIUIOTHSIOIIETO BO3JEH-
cTBus. [IpuMeHsuInCh TEOpEeTUYECKHE U AIMITUPUIECKUE METObI C UCIIOIb30BAHUEM CTATUCTUYE-
CKOM 00pabOTKM SKCIEPUMEHTAJbHBIX JaHHBIX. McclenoBaHO M3MEHEHHE IJIOTHOCTH MOYBHI U
MIOKa3aTells YIUIOTHSIOIIETO BO3JEHCTBYUS B 3aBUCUMOCTH OT HOpPMaJIbHOM Harpysku, Iepeaasa-
€MOM JIBMKUTEISIMU KOJIECHBIX TPakTOpoB. IIpuBeneHbl 3HaYEHUS pacTIpeeeHs SKCIUTyaTaln-
OHHOM Macchl IO OCSIM, MAaKCUMAaJIbHBIX Harpy30K M BEJIMYMHBI [10KA3aTells YIJIOTHSIOLIETO BO3-
JEMCTBHS XOIOBBIX CUCTEM OTE€UECTBEHHBIX U UMIIOPTHBIX KOJIECHBIX TPAKTOPOB, IPUMEHSIEMBIX B
TEXHOJIOTHSX PACTEeHUEBOJCTBa AMYPCKOIl 001acTh. YCTaHOBJIEHBI MIPEeNbl N3MEHEHHUS TUIOTHO-
CTH IIOYBBI B 3aBUCUMOCTH OT HOPMaJbHOW HArpy3KH IOJ KOJECHBIM ABMKUTENeM. OnpeneneHa
3aBUCHUMOCTD II0KA3aTess YIUIOTHSIOUIETO BO3AEUCTBUS OT 3KCILTyaTallMOHHOM MaccChl TPakTopa,
Harpy3KH Ha 0Cbh, KOJIECHOHM (hOPMYJIBI U YHCIIa MPOXO0B arperaToB 1o cieny. [IpuBenens! pexo-
MEH/IalluH 110 TIPUMEHEHHUIO KOJIECHBIX TPAKTOPOB Ha MOJIEBBIX paboTax B 3aBUCHMOCTH OT BpeMe-
HU UX BBIIOJTHEHMUSL.

Knioueswvie cnosa: Acrpaaanus rMo4Bbl, YIIOTHAIOMICC BO3,Z[CI‘/JICTBI/IG, X04o0Bag cucTtema, pac-
OpeaAciiCHUC MaCChbl, MAKCUMAJIbHOC NAaBJICHUC, TINIOTHOCTD IMOYBbI, YACJIO IMTPOXOAOB, TCXHOJIOI'UA
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MIPUMEHEHMS KOJIECHBIX TPAKTOPOB B TEXHOJIOTUSX PACTEHUEBOJICTBA MO YIUIOTHAKOLIEMY BO3/1€H-
cTBUIO (B ycnoBusix [Ipuamypses) // JlanbHeBocTouHbIN arpapHbiii BecTHUK. 2024, Tom 18. Ne 1.
C. 83-90. doi: 10.22450/1999-6837-2024-18-1-83-90.
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Abstract. The natural conditions of the Amur region are characterized by seasonal soil freez-
ing and thawing. In winter, it freezes to a depth of 2.5 m. In July, it completely thaws. Field work
on soil preparation and sowing of early grain crops begins at a time when the soil thaws by only
0.08-0.10 m. In early spring field work, a tractor with high values of normal soil pressures can be
used (without limiting the operating weight). The frozen under layer saves the soil from degrada-
tion. As the soil thaws, it is necessary to adhere to the established norms of mechanical action on
soil, taking into account its physical and mechanical characteristics. The purpose of research is
to reduce soil compaction from mechanical effects of tractor wheel thrusters. The objective of re-
search is to substantiate the limits of wheeled tractor use in field work according to the permissible
level of sealing effect. Theoretical and empirical methods are applied using statistical processing
of experimental data. The change in soil density and compaction effect index are studied depend-
ing on the normal load transmitted by wheeled tractor movers. The values of distribution of operat-
ing weight along axes, maximum loads and value of compaction effect index of running systems of
domestic and imported wheeled tractors used in crop production technologies of the Amur region
are given. The limits of change in soil density depending on normal load under the wheel drive are
given. The dependence of compaction effect index on the operating weight of tractor, axle load,
wheel formula and number of unit passes along the track is established. Recommendations on the
use of wheeled tractors in field work, depending on the time of their execution are given.

Keywords: soil degradation, sealing effect, running system, mass distribution, maximum
pressure, soil density, pass number, technology

For citation: Panasyuk A. N., Epifantsev V. V., Degtyarev D. A. Limitations of wheeled
tractor applying in soil compaction technology in crop production under conditions of Priamurye.
Dal’nevostochnyj agrarnyj vestnik, 2024;18;1:83-90. (in Russ.). doi: 10.22450/1999-6837-2024-
18-1-83-90.

BBenenue. J[i11 NpUpOIHBIX YCIOBUI
AMypcKoOl 001acTH XapakTEepHO CE30HHOE
3aMep3aHue W OTTauBaHUE TMOYBBI. 3UMOM
OHa TpoMep3aeT Ha TIayOuHy a0 2,5 M; K
CepeJIMHE MIOHS, B UIOJIE — MOJHOCTBIO OT-
tauBaeT. [loneBpie pabOTHI MO MOJTOTOBKE
MOYBHI ¥ TOCEBY PAHHUX 3€PHOBBIX KYJIbTYP
HAauYMHAIOTCS B CPOKH, KOTJ[a I0YBa OTTanuBa-
et Bcero Ha 0,08-0,10 M. BeneacTBue Toro,
YTO HWKE HAXOJATCS 3aMep3lIve MOYBa U
MOJICTUIAOIIMNA TJIMHUCTBIM TOPU30HT, Jie-
(dbopmarusi OYBBI UACT MO 3aKOHOMEPHO-
CTAM TEOPUU IUIACTUYHOCTU TIPU CHKATUU
TOHKOT'O CJIOSl Ha >KECTKOM ocHoBaHuu. Ha
pPaHHUX BECEHHHX IOJIEBBIX pabOTaX MOXKHO
WCIIOIh30BaTh TPAKTOP C OOJBIIMMH 3HA-
YEHUSIMU HOPMAJIbHBIX JIaBJICHUN Ha MOY-
By (0e3 orpaHWYeHHS SKCIUTyaTallHOHHON
maccel). OT jAerpajanuu TOYBY CIAcaeT
MEp3JIbIi NOACTHIIAOIIUM cJloH [1].

Ilo mepe orTamBaHus MOYBBI CIEAYET
IIPUIEP’)KUBATHCS YCTAHOBIEHHBIX HOPM Me€-
XaHUYECKOTO BO3JCHCTBUSA C yuyeToM (Qu3H-
KO-MEXaHMYECKMX OCOOCHHOCTEH cpelnHe- U
TSOKEJIOCYTJIMHUCTBIX ~ JIyTOBO-4E€PHO3EMO-
BUJHBIX M JIyTOBO-TJIEEBBIX IIOYB, 3aHUMAIO-
mwmx 78,8 % namHu B AMypcKkoit obnacTtu.

Heab wucciaenoBaHMii — cHuUdKCEHUE
VINIOMHEHUST NOYBbl OM MEXAHUUECKO20 803-
Oelicmeust KOJIeCHbIX Osudicumeneti. mpak-

mopog. IIpu 3ToM HE00X0TUMO 00OCHOBATH
npeacibl MPUMCHCHUA KOJICCHBIX TPAKTOPOB
Ha IOJIEBBIX pabOTax IO JOIMYCTHMOMY YPOB-
HIO YIUIOTHSIOIIEro BO3AeUCTBHUS. OOBEKT
I/ICCJIGI[OBEIHI/II\/'I — YIUIOTHCHHC IMOYBBI KOJICC-
HBIMU ABHWXUTCIISIMU TPAKTOPOB B TCXHOJIO-
IHSIX PACTCHHUEBOJICTRA.

Marepunanbsl U MeTOAbI HCCJIEAOBA-
Huil. [lpumeHsnuch OOIIENPUHATBIE TEO-
PETUUECKHUE U AIMIUPHUUECKUE METOJIBI C HUC-
MOJIb30BAHUEM CTAaTUCTUYECKOH 00paboTKU
HKCIIEPUMEHTAIbHBIX JTaHHBIX.

JIns OLIEHKHW YIIOTHSIIOIIETO BO3JICH-
CTBHSI WCIIOJIb30BaHBI TOJIOKEHUSI TOCYIap-
ctBeHHoro ctangapta 'OCT P 586562019
«TexHnKa CeIbCKOXO3SIMCTBEHHAS MOOWIIB-
Hasg. MeTonbl OIpeaeeHus BO3IACHCTBUS
JBIDKUATEJICH Ha TIOYBY».

HccnenoBanuss mpoBOAWIM HA TUIIHY-
HOHM 11 AMYpCKOH 00JlacTH JIyrOBOM uep-
HO3EMOBHUJIHOW CPEIHECYTIMHUCTON CpeIHe-
MOIIIHOM MOYBe. THIT 1 MEXaHUYECKHI COCTAaB
MOYBBI; pesibed); MUKpOpeTbed; BIaXKHOCTh U
TBEPAOCTh TMOYBBI OMPENESUIUCH COTJIACHO
tpeboBanusm 'OCT 20915-2011 «UcmprTa-
HUS CEIbCKOXO35IMICTBEHHON TEXHUKHU. MeTo-
JIbl OTIPEICIICHUS YCIOBUN UCTIBITAHUI.

st cpaBHUTENBHOTO aHajIu3a MpHU-

HATBl MaKCHMaJbHble€ HOPMBI JaBJICHHUS Ha
nouBy: BeceHHuU nepuon — 120-150 xlla;
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Taﬁ.lmua 1- Hpe}le.]'[bl HU3MCHCHUSA IIJIOTHOCTH NOYBHLI B 3aBHUCHMOCTH OT HOpMaﬂbHOﬁ

HArPYy3KHM MO KOJECHBIM JIBUKHTeNeM [2]

Table 1 — Limits for changes in soil density depending on normal load under a wheel drive [2]

Hopmanbnas narpyska (q), klla

115-130

135-150 150-200 145-250

3HavyeHHUs NJIOTHOCTH (p), T/cm?

1,15-1,20

1,18-1,28 1,20-1,31 1,24-1,35

[Mpumevanue: ucxogHast IIOTHOCTH MOuBkI paBHa 1,00—1,12 r/cm?.

netHe-oceHHuit nepuoy — 140—180 xlla (npu
Brnaxxaoct noussl 0,7-0,5 HB) [1], a Taxke
peiebl U3BMEHEHUS TIOTHOCTH IOYBHI B 3a-
BHUCHMOCTH OT JABJICHUS JBHKUTENIEH Kojec-
HBIX TPaKkTOpoB (Tab. 1).

OCHOBY NPUHSTHIX TEXHOJIOTHH B pac-
TEHUEBOJICTBE COCTABIISIIOT MHOTOKpATHBIC
MPOXOJbl arperaToB MO MOJATOTOBKE IMOYBBI
(c obpaboTkoii ee Ha rryouny 0,18-0,20 M),
MOCEBY U YXOJy 3a PaCTCHUSIMHU, YTO MPUBO-
JUT K TIEPEYIJIOTHEHUIO BEPXHEro CJIos To-
4BHI 3, 4].

[To pa3nuuHbIM OLIEHKaM, JUJIsl Cpe/iHe-
U TSKEIOCYTJIMHUCTBIX JYTOBO-4E€PHO3EMO-
BUJIHBIX U JIYTOBO-TJIEEBBIX OCTPYKTYPEHHbBIX
MOYB HKOJOTMYECKUE TOPOTU YIJIOTHEHMS
JUISL 3€PHOBBIX KYJIBTYP COCTaBJISIIOT B IIpe-
nenax 1,00—1,24 r/cm®; 1as cou OHU BapbH-
pytot ot 1,09 no 1,25 r/em’. Ilpu yBenuye-
HUU TUIOTHOCTH TIOYBBI MOJI BO3JEHCTBHEM
IBOKUTENEN MamuH Oonee 1,3 r/cM?, MOXKHO
TOBOPUTH O TAK Ha3bIBAEMOW €€ TEXHOTC€HHOMU
Jerpajanus, Korga pocT U pa3BUTHE Kyb-
TYpPHBIX PAaCTEHHUM MPEKPaIAIOTCS.

TexHOreHHOE MEXaHMYEeCKOEe BO3JCH-
CTBUE HA MOYBY 3aBUCUT OT BEJIUYUHBI HOP-
MaJbHOTO JaBJICHUS HA MOYBY JBUKHUTEISIMU
MOJIEBBIX MAIIIMH U arperaTos [5, 6]. Ha Benu-
YIHY MaKCUMAaJIbHBIX HOPMaJIbHBIX HATPY30K
U, COOTBETCTBEHHO, HA BEJIIMYMHY YIIJIOTHS-
IOILEr0 BO3JICHCTBUS BIUSET paclpesiesieHne
Macchl o ocaM Tpakrtopa [7—10].

A. H. Opnoit u M. . JIacko Ha npu-
Mepe TpakTopa ¢ KoyiecHou ¢opmynoin 4K4
OBLIIO YCTAHOBJIEHO, YTO YIJIOTHAIOIIEE BO3-
eWCTBHUE MOJKHO CHM3HUTE Ha 15 % TONBKO 3a
CUEeT MepepacnpeieIeHUs MacChl 10 OCSIM 10
BesimunHbl m = 1. [Ipu HOpManbHOU KOMIIO-
HOBKE Takoro 3¢¢deKTa MOKHO JOCTUTHYTH
TOJIBKO TPU CHIKEHUU SKCILTyaTallMOHHON
Macchl TpakTopa Ha 20 %.

Jlj11 coBpeMeHHBIX TPaKTOPOB pacrpe-
JIeJIeHHs] SKCIUTYaTallMOHHOM Macchl IO OCSIM
B npenenax m = 0,9—1,1 MOXHO JOCTUTHYTh

3a cyeT uX paboThl C HOMHUHAJIBHOU KPIOKO-
BOM Harpy3ko. BepTukanbHas COCTaBIISAO-
11asi B COCTOSIHUY pa3rpy3UTh MEPETHIOK OCh
TpakTopa 10 50-60 %.

PesyabTrarsl HccCiIeI0BaHUM M HX
o0cy:xxnenmne. Tpakropbl mocienHen oreue-
CTBEHHOM CUCTEMBI MAIMH UMEIU CIIEAYIO-
mme Kod(pPUIMEeHTHl paclpeneneHus] Macc
10 OCSM:

1) m1st TPAaKTOPOB € KOJIECHOH opMy-
noit 4x2 u 44 TpaaUIIMOHHON KOMIIOHOBKH
m = 0,43 (Ha MEPEeaHIOI0 OCh MPUXOIUIOCH
30 % maccel Ha 3aaHI010 — 70 %);

2) st TPAKTOPOB C KOJIECHOH (hopMy-
7ol 4x46 ¢ paBHBIMH KojlecaMH Ha 000OWX
mocrax (T150K, K-700, K-701): m = 1,85 (na
MEPETHIOI0 OCh MPUXOAMIOCH 65 % Macchl U
Ha 3a7H1010 35 %).

Ecnu g mepBoro cemeicTBa TpakTo-
POB C pa3HBIMU pa3MepamH NepeHUX U 3a-
JTHUX KOJIEC 3TO OBIJIO ONpaBAaHoO MO YCIOBU-
M Pa3BUBAEMOM CHJIBI TSTH MO CIEIUIEHUIO,
TO JJI TPAKTOPOB C PaBHBIMU KOJIECAMH IIPU-
HSTOE pacIpesieJIeHHe Macc M0 OCsIM OKa3bl-
BaJO CYIIECTBEHHOE BIUSHUE HA BEJIUYHUHY
MaKCHMaJIbHbIX HOPMAJIbHBIX JaBJICHUN U Ha
BEJIMYMHY YIUIOTHSIOLIETO BO3AEUCTBHUS.

AHanu3 npUMEHsEMbIX B AMYpCKOI
00J1aCTH COBPEMEHHBIX YHEPIOHACBIILEHHBIX
TPAKTOPOB IO3BOJIMJI YCTAaHOBUTb, YTO pac-
npezeNeHre Harpy3KH 1Mo OCsiM OJIM3KO K OTI-
TUMaJIbHOMY [ 1], 4TO MpHUBEIIO K CYIIECTBEH-
HOMY YJIyYLIEHHIO TSTOBO-CLEIHBIX CBOICTB
JBUKUTENEH TPAKTOPOB U CHUKEHHUIO CYM-
MapHOI'0 YIUIOTHSIIOIIETO BO3/1EUCTBUS TpaK-
TOpa Ha MOYBY.

Hamu ycmanoeneno, umo pacnpeoene-
HUe SKCNAYAMAYUOHHOU MAccobl no ocam (m):

1) y omeuecmgennvix mpakxmopog ce-
meticmea «Kuposey» u mpaxkmopos cemeui-
cmea «BV» (npouzsoocmea Pocmcenvmau)
paBHO 1,2 (Ha WEPETHIOI OCh MPHUXOAUTCS
55 % maccel, Ha 3aHI010 — 45 %);
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2) y mpakmopog cemeticmea « NHy, pa-
00TarONINX ¢ HABECHBIMU M TIOJYHABECHBIMU
MalllMHaMH, cocTaBiseT 1,5; paboTaromux ¢
MPULETTHBIMU MalllMHAMU, paBHO 1,2;

3) y mpaxkmopos mapku «Caise» cepuu
IH c mapHUpHOM paMoi cOOTBETCTBYET 1,5;
IIPU 3TOM COOTHOILIEHUE YIUIOTHSIOLIETO BO3-
JICHCTBHS HA IOYBY IOJ MEPEIHEN U 3aAHEHN
OCSIMHM TPAaKTOpa HAXOIUTCS B MpeAesax OT
1,01 no 1,12.

B oTnnume ot TpakTOpOB C KOJIECHOM
dhopmymoit 4x40, TpakTopsl cemelicTBa «be-
Japyc» C LIeJIbHOM pamMoOi MUMEIOT pacrpene-
neHue Maccel o ocsim oT 0,43 (pacmpene-
JIEHUE MAaCChl Ha MEPEIHIO U 3aJHIOI OCh
cootBerctBeHHO 30 u 70 %) mo 0,67 (pac-
MpeAeIICHNE MACChl Ha MEPEIHIO U 3aJHIO0
ocb 40 u 60 % coorBercTBeHHO). TpakTOphI
Mapku «Caise» ¢ KojecHO# Gopmynoi 4x4a
C LENbHOM paMOM HUMEIOT paclpeieseHHe
Macchl 1o ocsiM 0,67 (COOTHOIIIEHUE pacIipe-

JIEJICHUSI MacChl Ha TMIEPEIHIOI0 U 33HIOI0 OCh
40 u 60 % COOTBETCTBEHHO).

TakuM 00pa3oM, paznuvue BETHYHUHBI
VIUIOTHSIIOIIETO BO3JCHCTBUS TEpPEIHUX U
3aJIHUX KoJec 1oxoauT a0 1,4 pa3za (tabm. 2).

Ha ¢opmupoBanue ypoxas u yrioTHe-
HUE TOYBbI 3HAYUTEIHHOE BIIUSHUE OKa3bl-
BaeT YMCJIO MPOXOJ0B arperatosn Io MO0 B
MPUHATBIX TexHonorusx [11-13].

Jns moaTrBep:KAEHUS 3TOM TUIIOTE3BI
ObLT 3ayiokeH ombIT. Ha cromHoM moce-
Be cou arperatom MT3-1025.2 + C3-5,4A
(KOHTPOJIB) MCCIIENOBATIOCH YIUIOTHSIOIIEE
BO3JICHCTBUE JBUKUTENEN TPAKTOPOB 2, 3, U
5 KJjacca TATH MPHU JIBYX M YETBIPEX MPOXO-
Jlax 10 Cleny.

Pe3y.HI>TaTI)I U3MCECHCHHUS IINIOTHOCTU
noyBsl (pukcupoBanuck B cinoe 0-20 cm. ITo-
CCB COM IMMPOBOANJICA IMTPU OTTAMBAHWUU IMOYBbI
Ha nryouny 0,2 M u Gornee. MicxoaHast mioT-

Tabauna 2 — PacnpenejieHne Maccbl © MAKCHMAJIbHOE PacyeTHOE JaBJICHHE Ha MOYBY IO
0CSIM TPAKTOPOB, IKCIJIyaTHPYeMbIX B AMYPCKOii 00;1acTH

Table 2 — Mass distribution and maximum design pressure on soil along axes of tractors

moved in Amur region

MakcumajibHoe Pacipene/ene
Mapka | Tarosebrii | Konecnasi | Harpyska | nHopmanbHoe | Koaddpuument nlq)agcm
TPAaKTOpa | KJjacc (popmyna | mo ocsam, T JaBJICHUE YILIOTHEHUS (kp) 10 ocsim (1)
4,,,) xTla
benapyc 1,10 188,1 30
80.1 14 A2 2.59 2003 141 70
benapyc 1.82 175.3 35
1025.2 2,0 axcd 338 1683 138 65
bemapyc 2.06 158.4 35
1523 3,0 4xcd 3.82 188.1 131 65
NH 3.25 139.4 40
T7.060 3.0 axcd 4.88 183.8 131 60
benapyc 3.81 209.1 35
3022 3,0 drda 7.07 147.7 1,35 65
9.62 114.5 55
K-744P4 6,0 4x46 _1_7,88 #_1 11.3 1,29 5
8.84 156.6 55
BV 2425 6,0 4x46 _1_7,16 —‘—139,9 1,36 45
Caise 11,93 155.4 55
TH450 6,0 4x46 10.47 1532 1,38 45
NH.T9 13.43 165.2 60
505 6,0 4x46 8.07 155.1 1,38 40
NH.T9 14.10 167.9 60
040 6,0 4x46 931 162.4 141 40
IIpuMedanue: JaHHBIE B YUCIUTENE — IEPEAHAA OCh; JAaHHBIE B 3HAMEHATENIE — 33 IHsISI OCh.
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HOCTh (BHE Clie[]la) B OMbBITE KoJehanach OT
1,07 mo 1,08 r/cm?.

ITocne nByX MpOX070B TPAKTOPOB U3MeE-
HCHHC IUIOTHOCTH B cleie (p ) COCTaBUIO
(B TpaMMax Ha CAHTHMETp KyOHUYEeCKHiA):

benapyc 1025.2 - 1,16;

benapyc 1523 — 1,25;

T-150K - 1,27;

K-701 - 1,31.

[Tocne dverblpex MHPOXOJIOB BEIUYMHA
M3MEHEHUs! IUIOTHOCTH B ciene (p, ) cocTa-

BUJIa COOTBETCTBEHHO (B TpaMMax Ha CaHTHU-
MeTp KyOudeckuit):

benapyc 1025.2 — 1,27;

benmapyc 1523 - 1,27;

T-150K — 1,27,

K-701 - 1,37.

Ot konu4YecTBa MPOXOAOB 3aBUCUT U
BEeITMYMHA TOKa3aTelNsl YIUIOTHSIOMIETO BO3-
neiicteus Ha mouBy (U). IIpu aTom 11 Tpak-
TopoB MT3-1025.2 u MT3-1523 npu aByx
MPOX0JIaX JaHHAsl BEIMYMHA HECKOIBKO pa3-
Hunach (129 u 138 xH/M coOTBETCTBEHHO);

a TMOoCJIe YeThIpeX MPOXOJ0B OHA COCTaBHIIA
145-146 kH/m.

Jlnst TpakTopoB ¢ 0oJiee BHICOKUM 3Ha-
YeHHUEM HKCIUTyaTallMOHHONW Macchl pa3HUIA
Obula cymiecTBeHHO: s TpakTopa T-150K
(8,26 TOHHBI) TIpU ABYX MPOXOJAax 3HAUCHUE
YILIOTHSIIOIIETO BO3JICHCTBHUS HA TOYBY OKa3a-
Jock paBHBIM 145 kH/M, mocne ueTsipex mpo-
xo710B — 250 kH/M (mpupoct coctaBun 72 %).

st tpakropa K-701 (13,5 ToHHBI) Be-
JMYUHA YIUTOTHSIIOIIETO BO3JCHCTBUS TIOCIIE
JIBYX W YETHIPEX MPOXOJ0B COCTABHJIA COOT-
BerctBeHHO 240 u 335 xkH/m (yBenuuenwue B
1,4 paza).

B cBs3M ¢ TOYBEHHO-KIMMAaTHISCKUMHU
OCOOCHHOCTSIMU B TIEPHOJT OCCHHUX ITOJICBBIX

paloT MOYBKI MEPEYBIAKHAIOTCS U C 3araca-
MU BIIaTH, XapaKTEPHBIMU JI1 H30BITOYHOTO
YBIIQXXHEHUS, YXOIAT B 3UMY. 3a CUET CHUJIb-
HBIX MOPO30B U TPOJODKUTEILHOW 3UMBI
(6e3MOpO3HBII Mepruoa A LEHTPAIbHOU U
I0)KHOH 30H AMypCKoi obiacTu Kojebiercs
ot 110-113 no 121-130 gueit B roay) npouc-
XOJMT €CTECTBEHHOE Pa3yIIOTHEHHE MOYBBI
(MexaHHYecKoe pa3pylIeHHE IOYBEHHOTO I'0-
PHU30HTA BCIIEICTBUE 3aMEP3aHUs TOYBEHHOM
Bnaru [14]). I[loaroMy Ha OCEHHUX MOJEBBIX
paboTax BO3MOXKHO NMPUMEHEHUE SHEpProHa-
CBILICHHBIX TPAaKTOPOB U 3€PHOYOOPOYHBIX
KOMOAHOB C OOJIBIIUMU 3HAYCHUSMU HOP-
MaJIbHOTO JIaBJICHUS M YIJIOTHSIOIIETO BO3-
JercTBUs Ha oYBy [15].

OrpaHvyeHreM B JAHHOM CIIy4yae Bbl-
CTyMaeT Hecyllas CHOCOOHOCTh TOYBBI U
arpoTeXHUYECKass MPOXOJAUMOCTb TpaKTopa
U 3epHOYyOOpOYHOrO KoMmbaiiHa. DKonoruye-
CKHI1 TOpPOT HOPMAJILHOTO JIaBJICHUS HE A0J-
»keH npesbimath 250-300 kIla [2].

3akurouenne. /. [lpumensemvie 6 pac-
meHuegoocmee Amypckoti obracmu cogpe-
MeHHble MPAKMOopbl NPesblutarom O0onycmu-
Mble HA2py3KU Ha NOuY8Y, YCMAHOBIEHHblE
T'OCT P 58656—-2019 «Texnuxa cenvckoxo-
351icmeeHHas moounvras. Memoowvl onpede-
JIeHUsL 8030elicmaus 0gudcUmenetl Ha nougy».

2. B céa3u ¢ noueeHHO-KIUMamuye-
cKuMu ocobenHocmamu Amypckou obaracmu
HA PAHHUX 8ECEHHUX NONEBbIX PAOOMAX 603-
MOMNCHO NPUMEHEHUe MPAKMOpPO8 C MAKCU-
ManbHOU IKCHILYAMAYUOHHOU MACCOlL (6 npe-
oenax 20-22 mouHwl).

3. Ha ocennux nonegvix pabomax sKo-
JI02UYECKUll Nopoe HOPMAIbHO20 OaBl1eHUs
donyckaemcs ygeauuums 0o 250-300 «lla,
ApU 2MOM NPUPOCM CONPOMUBTEHUS NOUBbI
obpabomxe 6 ciede Osudicumers NPUOIUICA-
emcsl K c80emy npeoesibHOMY 3HAUEHUIO.
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Pa3paboTka HOBOro aHTUMHKPOOHOT0 MENTHAA

EauzaBera AnuapeeBna Yautuna', [lllosman CepreeBna Baniuena?,
Cepreii Jleonugosuu Tuxonos’, Haraiabs BajsepbeBHa Tuxonona*
1:2.3.4 Y panbCKHii TOCYIapCTBCHHBIN arpapHblii YHUBEPCHUTET
Caepanosckas obnacts, Exatepun0ypr, Poccus

3 Vpanbckuii Tocy1apCTBEHHBIN JICCOTEXHUYECKUI YHUBEPCUTET
CsepmioBckas obnactb, EkarepunOypr, Poccus

3 tihonov75@bk.ru

Annomayun. PaccMOTpeHbI CBOICTBAa aHTMMHUKPOOHBIX MENTHIOB KaK BeElIeCTB, o0naja-
IOLUX BBICOKOW OMOJIOTMYECKON aKTUBHOCTHIO, KOTOPBIE MOTYT OBITh MCIOJIb30BAHBI B KAU€CTBE
(YHKLIMOHAJIBHBIX UHIPEIUEHTOB U (MJIM) BEIIECTB KOHCEPBUPYIOLIETO NEHCTBUSA, B COCTaBE MH-
IIEBOM MPOAYKIUH MPOPUIAKTUIECKOTO U CIIEUATU3UPOBAHHOTO Ha3HaueHus. Pa3zpaboraH Ho-
BBIIf aHTUMHUKPOOHBIH MENTH/I, COCTOSINH 13 20 aMHHOKUCIIOTHBIX OCTAaTKOB; IPOU3BEIEH BEIOOP
MOIXOJSAIINX aMUHOKUCIIOTHBIX OCJIEA0BaTEIbHOCTEH; ONTUMU3UPOBAaHbI (PU3UKO-XUMUYECKHE
CBOWCTBAa U OILICHEHA AKTUBHOCTh B OTHOIIEHWH MHUKPOOPraHM3MOB-MUILIEHEH. PaccMoTpeHo
BKJIIOUCHHE TTOJIOKUTENBHO 3aPsHKEHHBIX aMUHOKHCIIOT, TAKUX KaK JIU3UH U apTUHUH, MOBBIIIA0-
[IMX KATHOHHOCTh AHTUMUKPOOHBIX MENTUIOB U CIEI0BATEIbHO, YBEINYUBAIOIINX UX CENEKTHUB-
HOCTb IO OTHOIIEHHIO K MUKPOOHBIM MeMOpanaMm. [IporieHTHOe coepxkanne KaxkJoi aMUHOKHUC-
notel cnenyromee: Val — 5, Leu—25, Cys — 5, Ala—20, Trp -5, Gly — 5, Ser— 5, His — 5, Lys — 20
u Arg — 5. O6mee runpodobHOE cooTHOomeHue, onpenensemoe APD, cocrasmsier 60 %; 3apsin
paBen + 5,25. Ilentun umeer MonekyasapHyro maccy 2 206,761 [la; moTeHnman CBS3bIBAaHUS C
oenkamu (nHIeke bomana) Ha ypoBae 0,23 kkan/Monb. [lentun moxkeT 00pa3oBbIBaTh abda-crm-
paju U UMEET, 10 KpaHe# Mepe, 8 3J1eMeHTOB Ha OHOHM TuApodoOHOM moBepxHOCTH. COracHO
HOJTY4YEeHHBIM JaHHBIM OT 6a3bl 1aHHBIX APD, nentua MoxeT B3auMo/IeicTBOBATh C MeMOpaHaMu
OakTepuil U sIBISETCS aHTUMUKPOOHBIM. Hanbonee On3ku Mo PU3NKO-XMMUYECKUM XapaKTepH-
CTHKaM K CO3/1aHHOMY NENTHAY CIIEAYIOLINE U3BECTHbIE aHTUMUKpPOOHbIE nentuasl: AP 00500,
AP 03880 u AP 03383. Pa3paboTaHHbIi ENTH MOKHO KJIACCH(PHUIIMPOBATh KaK KATHOHHBIH ajlb-
(ba-cnirpanabHbIA THIPOYOOHBIN AHTUMUKPOOHBIN NENTU].

Knroueesuvie cnosea: 6M0NOTHYECKHA aKTUBHBIE ICITUIbI, aHTI/IMI/IKpO6HBIe INEeNTUabl, aMUHO-
KHCJIOTHAA NMOCJICAOBATCIIbHOCTD, 3aps/, CBOMCTBA aHTI/IMI/IKpO6HBIX ICNTUI0B
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Abstract. The properties of antimicrobial peptides as substances with high biological activ-
ity are considered; they can also be used as functional ingredients and (or) preservative substanc-
es in food product composition for preventive and specialized purposes. A new antimicrobial
peptide consisting of 20 amino acid residues was developed; during the work, suitable amino
acid sequences were selected, physical and chemical characteristics were optimized, and activity
against target microorganisms was assessed. The inclusion of positively charged amino acids,
such as lysine and arginine, which increase the cationicity of antimicrobial peptides and therefore
increase their selectivity towards microbial membranes, is considered. The percentage content
of each amino acid is as follows, %: Val — 5, Leu — 25, Cys — 5, Ala— 20, Trp — 5, Gly — 5, Ser —
5, His — 5, Lys — 20 and Arg — 5. General hydrophobicity ratio determined by APD is 60%, the
charge is + 5.25. The peptide has a molecular weight of 2 206.761 Da, protein binding potential
(Bohmann index) of 0.23 kcal/mol. The peptide can form alpha helices and has at least 8 elements
on a single hydrophobic surface. According to data obtained from the APD database, the peptide
can interact with bacterial membranes and is antimicrobial. The following known antimicrobial
peptides are closest in physical and chemical characteristics to the created peptide: AP 00500,
AP 03880 and AP 03383. The developed peptide can be classified as a cationic alpha-helical
hydrophobic antimicrobial peptide.

Keywords: biologically active peptides, antimicrobial peptides, amino acid sequence, charge,
characteristics

For citation: Ulitina E. A., Valieva Sh. S., Tikhonov S. L., Tikhonova N. V. Development of
new antimicrobial peptide. Dal’nevostochnyj agrarnyj vestnik. 2024;18;1:91-98. (in Russ.). doi:

10.22450/1999-6837-2024-18-1-91-98.

Beegenne. OnHUM U3  aKTyaJdbHBIX
HAy4YHBIX HAIpaBJICHUNA B OOJACTH MPOU3-
BOJICTBAa TMHILEBOW MPOAYKIUU SIBIISETCS
CO3/IaHHE TPOIYKTOB (YHKIIMOHATHLHOTO M
CHELUaTU3UPOBAHHOTO Ha3HaueHus [1, 2,
12]. bnarogapss CBOMM YHHUKaJIbHBIM CBOW-
CTBAM aHTUMHUKPOOHBIC TENTHUIBI O0Jana-
FOT BBICOKOM OMOJOTMYECKOW aKTUBHOCTBIO
U MOTYT OBITH HCIOJH30BaHBI B KAaueCTBE
(YHKIMOHATBHBIX HHTPEIUCHTOB W (WIJIM)
BEILIECTB KOHCEPBUPYIOUIETO JIEUCTBUS B CO-
CTaBe MUIIEBOUN MPOTYKIIUU MPOPUIAKTHYE-
CKOT'0 U CIEHUATM3UPOBAHHOTIO Ha3HAUYCHHUSI.

Ho BmecTte ¢ TeM mupokomy Hpume-
HEHHMIO MX B COCTaBE IMUILEBBIX MPOIYKTOB
NPEMATCTBYIOT Takue (PaKTOphl, KaK HU3Kas
CTaOMIIBHOCTB O] IHCTBHEM MENTHIA3 Ke-
JTyJAOYHO-KHILIEYHOTO TpPaKTa M HEBBICOKAS
s dextuBHOCTH [3, 4]. CnenoBarensHo, pe-
LIEHUE 3TUX MPOOJIEM SIBIISETCS aKTyalbHbIM
HampaBJICHUEM HCCIIEIOBaHUI B 00JIaCTH ITH-
LEBOM MENTUIOMUKHU.

Pa3zpaboTka aTUMHKpOOHOTO TENTHIA
(AMII) — 3TO CIOXKHBIH TIpoIIECC, BKIOYAO-
M BBIOOP MOAXOSAIINX aMUHOKHUCIOTHBIX
MOCJIeIOBATEIBHOCTEH, ONTHMHU3ALIUIO (PHU3H-
KO-XUMHUYECKUX CBOMCTB U OLICHKY aKTUBHO-

CTH B OTHOILIEHMHM MUKPOOPIaHU3MOB-MHUIIIE-
Hel [5].

AMII obnanaroT yHUKaNbHBIMU (U3H-
YeCKMMHU M XUMHYECKUMH CBOWCTBAMH, KO-
TOpbIE MOTYT OBITh ONTHMHU3HUPOBAHBI C T0-
MOIIBIO PA3JINYHBIX MOAXO0JOB K pa3padoTke
JUIS TIOBBIIIEHUS MOTEHLMANa UX MpHUMEHe-
Hus [4]. Tak, KaTHOHHas PHUPOJA MHOTHUX
AMII wu3-3a TNPUCYTCTBUS TOJIOKUTEIBHO
3apsHKEHHBIX  aMHUHOKHCIOT C OCHOBHBIMH
OOKOBBIMHU LETSIMM YCHJIMBAECT MX NEPBOHA-
YaJbHOE 3JIEKTPOCTATHUECKOE NPUTSIKEHHE
K OTPHILATEIBHO 3apsHKEHHBIM IOBEPXHO-
CTSIM MHUKPOOHBIX KJIETOK, YTO MPHUBOAMT K
paspyleH’o OakTepualbHOW MeMOpaHbl U
nocneayromei rudenu kietok [5—7]. Takum
00pa3oM, BKJIIOUYEHHUE MOJ0XKHUTENbHO 3aps-
KEHHbIX AaMHUHOKHCIIOT, TaKUX KakK JHM3UH
(Lys) u aprunun (Arg), MOBBIIIa€T KaTHOH-
HocTh AMII, crenoBarenbHO, yBEIMYMBAET
UX CEJEKTHBHOCTb IO OTHOIIEHUIO K MH-
KpOOHBIM MeMOpaHaM [8].

Kpome TOro, amdunaruyeckas mnpu-
pona MHorux AMII, xapakrtepusyromascs
MPOCTPAHCTBEHHO pa3AelieHHbIMU THUIPO-
GboOHBIME W THAPOPUIBLHBIMU TPaHSIMH B
UX MOJIEKYJApHOU CTpyKType [4], umeer
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pelaroniee 3HauYCHHE AJsl MPOSBICHUS aH-
TUMHKPOOHOW aKTHUBHOCTH NENTUAOB. JTa
aM(pUIIATUYHOCTD IO3BOJISIET  BHEIPATHCS
B MUKpPOOHBIE MEMOpaHbI IpU COXPaHECHHUH
pacTBOPUMOCTH B BOAHOM cpene [9].

Baxnbeim cBoiictBom AMII sBnsercs
uX HeOoJpIIas AJIMHA MOCIe10BaTeIbHOCTH,
00bIyHO Bapbupytomasics oT 10 no 50 amu-
HOKHCJIOTHBIX ocTaTKoB. [loanep:xanue ninu-
HBI IOCJIEZIOBAaTENbHOCTH MeHee 50 aMmuHO-
KHCJIOT JAeT MPEUMYILECTBA C TOUKH 3PEHUS
9KOHOMHMYHOTO XHMHYECKOTO CHHTE3a, II0-
BBIILICHHOM CTaOMJIBHOCTU U CHUXKEHHOM ai-
aepreHoctu 0e3 ymep0a Jist akTUBHOCTH [9].

AMII moryT uMerh pa3zHOOOpa3HBIN
AMUHOKHCIIOTHBIN COCTaB, 00eCTIeYNBAIOLINIT
rMOKOCTh NIPU KOHCTPYHUPOBAHUU NENTHIOB
co crneun(uyecKuMu CBONCTBaAMH, TaKUMHU
KaK TIOBbIIIEHHAs CTaOWJIBHOCTh WM Ce-
JIEKTUBHOCTh B OTHOIIEHUM OMPEIeNIEHHBIX
IITAMMOB NTATOT€HOB [4].

Cnenyer OTMETUTb, UYTO HEKOTOpHIE
AMII ycTOWYMBBI K MPOTEOIUTUYECKOMY
pasNokeHUIO (ComepKaT aMUHOKUCTIOTH V 1
W), 4To m03BOJISET MOAAEP)KUBATH UX AKTUB-
HOCTb B IPUCYTCTBHH (PEPMEHTOB, KOTOPbIE
0OBIUHO Pa3pyIIAIOT NENTU/IBL. DTO CBOMCTBO
CIOCOOCTBYET MX JIOJITOBEYHOCTH B OpraHM3-
M€ 4YeJIOBEKa M CIIOCOOHOCTU COXPAHATHCS B
arpeccUBHBIX cpenax [9].

CrnenoBaTeabHO, CO3JaHHE  TaKHUX
AMII, ycToiuMBBIX K JAEWCTBUIO IpOTEa3s,
SIBJIICTCS. BO3MOXKHBIM TPU TTOHUMAaHUU (PU-
3UKO-XUMHYecKnX cBorctB AMII u Moxker
MOMOYb TIPEOJI0JIETh MPOOIEMBbI, CBA3AHHBIC
C UX pa3paboTKOM 11 OMOTEXHOJIOTHUECKUX
Y TTUIIEBBIX IPUMEHEHUM.

Heabio ucciaenoBanwmii s6unace pas-
pabomra H08020 NUWEB020 AHMUMUKPOOHO-
20 nenmuod.

Metoabl ucciegoBanmii. Pazpabor-
ka AMII npeanonaraga KOHCTPYHpPOBAaHUE
HanOosee HPPEKTUBHBIX AHTUMHUKPOOHBIX
aMHHOKHUCIIOTHBIX ~ MOCJeI0BaTeIbHOCTEN
U (PU3UKO-XUMHUYECKUX CBOUCTB. DTO MO-
KeT BKIIOYAaTh XHUMHYECKOE H3MEHEHHE
CYUIECTBYIOIIMX MENTUIHBIX IOCJIEI0Ba-
TEJILHOCTEH WM CO3J]aHWE HOBBIX NENTHJ-
HBIX MUMETHKOB, UMEIOIIHUX CTPYKTYpHOE U
(YHKIIMOHATIbHOE CXOJICTBO C M3BECTHBIMU
nenTuaaMy (MenTHIOMUMETHKN).

Kak npaBuio, panyMoHanbHbIA TH3alH
(dhokycupyeTrcsi Ha HECKOJIBKHUX KITFOUYEBBIX
XapaKTEPUCTUKAX, BKJIIOYAs aMHUHOKHCIIOT-

HBI COCTaB, JJUHY IeNH, TUAPOo(GOOHOCTD,
CyMMAapHBbI IIOJIOKUTEIbHBIN 3apsij, BTO-
PUUHYIO CTPYKTYpY M aM(puUIBHOCTD, KaK
ObUIO TOKAa3aHO B MHOT'OYHCIICHHBIX HCCIE-
nosanusix [10]. Pazpaborka AMII npoBoau-
Jach HAMU C YYE€TOM BBIIICYKa3aHHBIX XapaK-
TepUCTHK. J[nsg pa3paboTKM HCHOIB30BAHBI
0a3pl JaHHBIX AHTUMUKPOOHBIX TEMTHU]IOB
APD, DRAMP u pe3ynbratsl Mcciaea0BaHnl
BEAYIINX YUEHBIX B 00JIACTH NENTUIOMHUKH.

DRAMP — 510 6a3a naHHBIX C OTKPHI-
TBIM JOCTYIIOM W PYYHBIM YIPaBJIEHUEM,
coJieprkaiiasi pazHOOOpa3Hble aHHOTAIlUU K
AMII, Bkrouast cBeleHUs 00 HX IOCIEIO-
BaTEIBHOCTSX, CTPYKTypaxX, OMOIOrHuecKoit
AKTUBHOCTH, (DU3UKO-XMMHUYECKOH, MaTeHT-
HOM, KJIMHUYECKOH U CpaBOYHON MHpOpMa-
LUK O NENTUIaX.

B Hacrosmee Bpems DRAMP copep-
KUt 22 407 no3unuid, u3 Kotopbix 6 032 sB-
JASIOTCS OOMIMMU TENTUAAMHU (MMEIOIIUMU
KaK TPUPOIHbIC, TAK U CUHTETUYECKHE YCH-
mutenn), 16 110 3amaTeHTOBaHHBIMU TIETITH-
namu, 77 menTuaamMu B CTaJuU pa3pabOTKU
JeKapcTB (JOKIMHUYECKas WU KIMHHUYECKast
craausi) U 188 CIIUTHIMA aHTUMHKPOOHBIMH
NENTUIAMH, OTHOCALIUMHCS K KOHKPETHBIM
nentugaM. YToObl pacIupUTh BO3MOXKHOCTH
paspabotkun AMII, DRAMP Taxke cogepxut
5 909 kanaunatoB AMII, 0TOOpaHHBIX HEKO-
TOPBIMU TIATPOpPMaMH, aHTUOAKTEpUAIbHAS
AKTUBHOCTH KOTOPBIX €lle He IPOoaHaTu3upo-
BaHa (http://dramp.cpu-bioinfor.org).

Pe3yabTaThl Hccjie10BaHUI M X 00-
cy:kaenmne. CoracHo 0aze aHTUMHKPOOHBIX
nentuaoB APD, nHamboisiee 4acto moBTOpS-
IOTCS B TENTHUIHON IOCICAOBATEILHOCTH
ClIelyIoIIMe aMUHOKHUCIOTHI: JseduuH (L),
rmmuuH (G), cepud (S), nmus3un (K), ananux
(A), nuctens (C), MOJIOKUTEIHHO 3apsKEH-
HbIE aMUHOKHCIIOTHI, JIn3uH (Lys), aprunun
(Arg) u ructunun (H). bonpmmuacteo AMII
SIBJISIFOTCSL Oi-CTIMPAJILHBIMU U COJIEpKaT ajia-
HuH (A), neviuuH (L) u musun (K) [11].

CornacHo 0a3e JaHHBIX aHTUMHUKPOO-
HBEIX 1nentugoB DRAMP, 00abIIHHCTBO
AMII nentugoB cocrosar u3 15-30 amuHO-
KHCJIOTHBIX OCTAaTKOB C KATHOHHBIM 3aps0M
U UMEIOT THIPO(HOOHBIE AMUHOKHUCIIOTHI aJla-
HUH, BaJIMH, JICHIINH, H30JICHIINH, MCTHOHHH,
dbeHmwIananuH, TpUnTodaH, MPOJIUH.

Ha ocHOBaHuM mpeICTaBICHHBIX JaH-
HBbIX HAMM CKOHCTPYUPOBAH IENTHUJ CO Cle-
QYIOIIEN IOCIEN0BAaTEIbHOCTBI0 AMUHOKHC-
nor LGSKACLKRHALKKAALLVW.
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CornacHo moiy4eHHOW HH(OpMAIHH,
B 0a3ax JaHHBIX AHTUMHUKPOOHBIX TIENTH-
JIOB TIOJTyYEHHBI HAMM TENTH OTCYTCTBYET
(puc. 1, 2). Iloxy4yeHHBbIN NEOTH]T COCTOUT U3
20 aMUHOKHCIIOTHBIX OCTaTKOB. XapaKTepHu-
CTMKa aMMHOKHUCIIOTHBIX OCTATKOB B IENTH]IE
npuBeaeHa B Tabiuue 1.

[IpouieHTHOE conlepKaHKe KaXA0M aMuU-
HOKHUCIIOTHI cienytomee: Val — 5, Leu — 25,
Cys — 5, Ala — 20, Trp — 5, Gly — 5, Ser — 5,
His -5, Lys —20 u Arg - 5.

O6mee ruapohoOHOE COOTHOIICHUE,
onpexaensieMoe APD, cocrasisier 60 %; 3a-
pan paBen +5,25. Ilentun mMeeT MoJeKy-

Search~ Browse~  Tools ~ Statistics

DRAMP

Downloads

asapHyo Maccy 2 206,761 Jla; moreHmman
CBsI3bIBaHUs ¢ Oenkamu (MHAekc bomana) Ha-
xoautcs Ha ypoBHE 0,23 KKaJl/MOJb.

[lentuan MoxkeT 0Opa3OBHIBATH allb-
da-ciupanb 1 UMEET BOCEMb DIIEMEHTOB Ha
onHO TuapodobHoi moBepxHocTU. Cormnac-
HO TIOJIYYCHHBIM JaHHBIM OT 0a3bl JaHHBIX
APD, mentna MOXET B3aUMOACHCTBOBAThH C
MeMOpaHaMu OaKTepHil U SBISETCS aHTUMU-
KPOOHBIM.

Hawnbonee Omu3ku mo (QpU3MKO-XUMU-
YECKHM XapaKTePUCTUKAM K CO3JIaHHOMY
nentuay ciaeaywronme wusBectHoie AMII:
AP00500, AP 03880 u AP 03383 (puc. 3).
Submit

Quicklink  Help quick search

Home / Quick Search
Details
User: Anonymous
Matches Entries: 0
Key : LGSKACLKRHALKKAALLVW
JobID: 3W8UDL

Pucynok 1 — Pe3yabTarhl IOMCKA MenTuaa
LGSKACLKRHALKKAALLVW no 6aze DRAMP

| louck no 6ase AaHHbIX AMP

- bBasa gaHHbIX no aHTMMMKpOGHbIM
nentuaam UaeHTudukatop

° APD:
- Omnac
PacnonoxeHue:

« TMowuck no 6ase gaHHbix AMP LocationID:

- KanbkynaTtop v npeackasatens Nms:

"Iro6oir"

Ycnoeus Bawero 3anpoca cnegyiouiue:

aHTVIMVIKpOSHbIX nenTuaos

- Pa3paboTumnK aHTUMUKPOGHBIX

nenTtuaos

- Crartuctuuyeckan uHpopmauus

- CBasaHHble 6a3bl JaHHbIX U Be6-

CaiiTbl NPOrHO3NMPOBaHUA

- BpemeHHas wkana AMP

- Ho ypa aHTUM X

nenTuaos

- Knaccugpukauua aHTUMUKPOGHbIX

nenTuaos

- [noccapuit

- O®akTbl

- TPEXMEPHAS cTpykTypa

aHTMMVIKpOsHbIX nenTtuaos

« UHCTpyMeHTbI

- BosmoxHocTH

Tun: "Nro6on"
AOnuHa:

Yucras nnara:
MpoueHT
mapodobHoCTHU:
AKTUBHOCTb:

ABTOp:

NCTOYHMK:

Coaepxut
nocnefoBaTeNbHOCTb
1:
Coaepxut
nocnefoBaTebHOCTb
2:

MeTtog
ncenenoBaHus:

JononHuTenbHas
MHpOopMauumA:
OTCcopTMpOBaH No: 'ID'

Pe3ynbraTbl He HAWAEHbI

[MoOBTOPHbDIM NOUCK

Pl/lcyHOK 2 - Pe3yJ’[LTaTbI MMOUCKA nmenTrujaa

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
.........................

'LGSKACLKRHALKKAALLVW'

"to6oir"
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Taﬁ.m/lua 1 - XapaKTepl/ICTI/IKa AMHMUHOKHC/IOTHBIX OCTATKOB B IIelTuae

LGSKACLKRHALKKAALLVW

I'mapogodHass aMMHOKHCIOTA

LOV:1L:5F:0C: 1 M:0A:4W: 1

KonuyecrtBo G u P G:1P:0
OTpuuarte/bHO 3apsKeHHAs AMHUHOKHCJIOTA E:0D: 0
I010:KUTEIBLHO 3aPAKEHHAS AMHUHOKHCJIOTA K:4R:1H:1

JApyrue aMMHOKHMCJIOTBI

T:0S:1Y:0Q:0N:0

APD3
ANTIMICROBIAL PEPTIDE DATABASE

Peptide Alignment

erzr=s

» CITLERIEIRE el i The top groups of similar (by percentage). 10000 Groups displayed.

« About .
Number 1, Similarity percentage: 47.83%

+ AMP Database Search AP00500
- Antimicrobial Peptide Calculator

and Predictor -Alignment Result-: GLGS + + VLGK+ +ALKIGANLL + +

- Antimicrobial Peptide Designer

- Statistical Information o
Number 2, Similarity percentage: 47.62%

—--Input Sequence--: + LGS KACL+KRHALK+KAALLVW

- Related Databases & Prediction AP03880
Websites
+ AMP Timeline -Alignment Result-: GLLS+A +LK++ALGK++LL++
- Nomenclature of Antimicrobial ——Input Sequence--: + LG SKACLKRHALKKAALLVW
Peptides
N Ciassification ofAntimicrobial Number 3, Similarity percentage: 47.62%
Peptides AP03883

- Glossary

-Alignment Result-: GLL S+ A +LK++ALGK+A+L+ +

* AMP Facts —-Input Sequence--: + LGS KACLKRHALKKAALLVW

Pucynok 3 — U3Bectubie AMII, cxogHble M0 PU3MKO-XUMHUYECKUM
XapaKTePUCTHKAM M AHTHMHKPOOHBIM CBOMicTBaM (1aHHbIe 0a3bl APD)

3akiarwouenue. Ha ocnosanuu npose-
OEHHBIX UCCNe008AHULL pa3pabOman HOBbll
aHmumuxpoousili nenmud. OH cocmoum u3
20 aMUHOKUCIOMHBIX OCMAMKO8 U umeem
Cedyrowyo AMUHOKUCIOMHYIO NOCe008a-
MeNbHOCMb!

LGSKACLKRHALKKAALLVW

Ionyuennwiii nenmuo Kiaccuguyupy-
emecst Kaxk anvbha-cnupanvHsill KamuoHHbLi
2UOPOPOOHBIN AHMUMUKPOOHBLI NENMUO.

Bosmooicno, paspabomanmnwiii nenmuo
yemouuus K Oelicmsuio npomeas, mak Kak
cooepacum aMuHOKUcIomuvle ocmamxu VW,
nogvluarouue CmabuIbHOCMb NPOMEOTUMU-
YeCKOMY PACUenieHUio.
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Annomayus. IlpoBenieHrne arpoTeXHUYECKUX OMNEpaIUil Mo MexaHUu4eckoil 00paboTke mo-
YBBI, a TAKKE JII000€ BO3CHCTBUE HA Hee pabOYMX OPraHOB CEIbCKOXO3SHCTBEHHBIX MAIlUH H
OpY/IHiA, KOJECHBIX U TYCEHUYHBIX JBUKUTENIEH TPAKTOPOB, KOMOAWHOB, MPHUIIETIOB U APYTUX TEX-
HUYECKHX CPEJCTB, MPUHUMAIOLINX YYaCTHE B CEIbCKOXO3IHCTBEHHOM IPOU3BOACTBE, COMPOBO-
XKIaeTcs JeUCTBYIOIIeH Ha ouBYy nedopmupyromeii Harpy3koi. JIro6oii By nedopMaliiy movBsl
OCYLIECTBIIIETCS C IOMOIIIbIO HEKOTOPOTO KOJIMUYECTBA 3aTPAu€HHON SHEPIHH, IOITOMY IIPOLECC
W3MEHEHHsI CBOMCTB MOYBHI NPH BO3IEHCTBHM Ha Hee e(opMaTopoB CBS3aH C NMPHJIAHHEM €
OIIpPEIETIEHHOTO YHEPTeTUYECKOTO YPOBHsL. [IpH 3TOM B KauecTBE 3HEPTETUUECKUX 3aTpart, CBA3aH-
HBIX C MIEPEXOJIOM TOUBBI U3 OJHOTO COCTOSHHS B JPYyroe, CleayeT NPUHUMATh HE PACCESHHYIO
SHEPTrUI0 pabouero opraHa, BO3AE€HCTBYIOIIETO Ha TIOYBY, a SHEPTHUIO, OMIOIEHHYO IIOYBOMH, TaK
KaK MMEHHO 3Ta 4acTh YHEPIUU 00yCIOBIMBAET MEPEXO TOYBBI U3 OJHOTO COCTOSIHUS B JIPYTOe€.
B 93T0ii CcBA3M OLIEHKY HaNpsHKEHHO-Ae(OPMHPOBAHHOTO U YHEPreTUYECKOTO COCTOSIHUS TOYBBI
MpeJIaraeTcsi MPOU3BOIUTh Ha OCHOBAHWU MEXaHMYECKOW MoJenH ee cMATus. B crarbe mpuse-
JICHbI HEKOTOPbIE pe3yIbTaThbl TEOPETUUECKUX MCCIICI0OBAaHUMN, HAPaBIEHHBIX Ha pa3paboTKy Ta-
KoW Mojenu. MexaHudeckass MOJeNIb CMSTHSI TOYBbI XapaKTEpU3yeT €€ HarpsuKeHHO-Ie(hopMu-
POBaHHOE COCTOSIHME Ha BCEX ATarnax JedopMaluy 1MoJl JHEPreTHYECKUM BO3eHCTBHEM pabounx
OpPTaHOB U XOJOBBIX CHCTEM CEJIbCKOXO3SHCTBEHHOW TEXHHKH OT MOMEHTA Hayana JedopMmanuu
70 paspyiienus. s 5Toro JaHHask MOJIENb MOCIE0BAaTeNbHO U apaljIeNIbHO BKIIIOYAeT B ce0s
YIPYTHE U BA3KUE 3JIEMEHTHI, B KOTOPBIX MPOUCXOINT Mepepacipe/ieieHue HalpsHKeHUHA TP 13-
MEHEHHUHU CKOPOCTH MPUIIOKEHHS Ie(pOPMUPYIOLIEH HArpy3KH, YTO COOTBETCTBYET peaIbHOMY H3-
MEHEHHIO HaNpsHKeHHO-Ae(POPMUPOBAHHOTO COCTOSIHUS TTOUYBBI B KOHKPETHBIX YCIOBHSIX.

Knroueeswie cnosa: nousa, nedopmarus, pabounii opras, 00padoTka 1moussl, nehopmMupyro-
ast Harpy3ka

s UUMUpoGanu: [umnor C. A., Humutos A. H., [Iumnos /1. C. K Bonpocy nedopma-

MOHHO- HHEPreTHUYECKON OLIEHKH COCTOSIHHSA TIOMBHI pu 06pa60TKe // lalbHEBOCTOUHBIH arpap-
Hbli BecTHUK. 2024. Tom 18. Ne 1. C. 99-104. doi: 10.22450/1999-6837-2024-18-1-99-104.

Original article

On the issue of deformation and energy assessment
of soil condition during tillage

Sergey A. Shishlov', Aleksandr N. Shishlov?, Dmitry S. Shishlov?
123 Primorsky State Agrarian and Technological University
Primorsky krai, Ussuriysk, Russian Federation
'sergey_a_shishlov@mail.ru

Abstract. Soil is greatly affected with working parts of agricultural machines and imple-
ments during agrotechnical operations of mechanical tillage. Technical means taking part in ag-
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ricultural production such as wheeled and tracked propulsors of tractors, combines, trailers and
other cause an acting deforming load on soil. Any type of soil deformation is carried out using a
certain amount of expended energy, therefore the process of changing the properties of the soil
when exposed to deformers is associated with giving it a certain energy level. In this case, as the
energy costs associated with the transition of soil from one state to another, one should take not the
dissipated energy of the working body acting on the soil, but the energy absorbed by the soil, since
it is this part of the energy that determines the transition of the soil from one state to another. In this
regard, it is proposed to assess the stress-strain and energy state of the soil on the basis of a me-
chanical model of its compression. The article presents some results of theoretical studies aimed at
developing such a model. The mechanical model of soil compression characterizes its stress-strain
state at all stages of deformation under the energetic influence of working bodies and running
systems of agricultural machinery from the moment of the onset of deformation until destruction.
For this purpose, the mechanical model of soil compression sequentially and in parallel includes
elastic and viscous elements in which stress redistribution occurs when the rate of application of
the deforming load changes, which corresponds to a real change in the stress-strain state of the soil
under specific conditions.

Keywords: soil, deformation, working body, tillage, deforming load

For citation: Shishlov S. A., Shishlov A. N., Shishlov D. S. On the issue of deforma-
tion and energy assessment of soil condition during tillage. Dal’nevostochnyj agrarnyj vestnik.

2024;18;1:99—-104. (in Russ.). doi: 10.22450/1999-6837-2024-18-1-99-104.

Beenenue. [Ipo1yKTUBHOCTB CEIBCKO-
XO35MCTBEHHBIX KYJIBTYP HEIOCPEACTBEHHO
CBS3aHa C YCJIOBHUSAMU UX POCTA U PA3BUTHUI.
[TonmyueHue BBICOKOTO ypoOxas NP CHUXKE-
HUM 3aTpaT Ha IPOU3BOACTBO IMPOAYKIIUHU
SIBJISIETCS. OJJHUM U3 OCHOBHBIX IOKa3arelein
pa3BUTUS PACTCHUEBOAYECKOM OTpaciu ar-
POIPOMBIIIEHHOIO KOMILIEKCA.

K ocHoBHBIM (akTOpam, BIHSIOLUINM
Ha YCIIEIIHOE PA3BUTUE OTPACIH, OTHOCST-
csl MPUPOJHO-KIMMATHUECKUE, TEXHOJIOIH-
YecKHe, arpOHOMUYECKHE U KOHCTPYKTOp-
ckue. IIpupoono-kriumamuueckue gaxmopwl
OTIPENIENIAIOTCS TUIIOM TIOYBBI, BBINAJCHUEM
0CaJIKOB, TEMIIEPAaTypol OKpyXkaroIei cpe-
JIbl, COJIHEUHOU dHeprueu. Texnonocuveckue
gakmopbl 3aKIIOYAIOTCS B COBEPIICHCTBO-
BaHUM TEXHOJOI'MH BO3JEIBIBAHUS CEIIbCKO-
XO3SWCTBEHHBIX KYJIBTYp C YYETOM HPUPO-
HO-IIPOM3BOJICTBEHHBIX YCIOBUH.

Aeponomuueckue axmopwvt 00yCI0B-
JICHbI TIOBBIIIEHUEM CIIOCOOHOCTH TOYBBI
MPOTHBOCTOSATh BO3JCHCTBYIONIMM Ha HeEe
Harpy3kam OJarogapsi COOJIOJICHHIO Kaue-
CTBEHHBIX IOKa3aTelieil 00paboTKK 1 BHECe-
HUIO ynoopenuit. Koncmpykmopckue ¢ax-
mopbl TIPEATONIATAIOT CO3JaHUE HOBBIX H
COBEPIIICHCTBOBAHNE HWMECIOIIUXCS CPENICTB
MEXaHU3aIUH CEIbCKOXO03SMCTBEHHOTO TIPO-
W3BOJICTBA C IIEIBI0 YCTPAHEHUS WITH CHIKE-
HUSl UX HETaTUBHOTO BO3JICHCTBHS HA MOYBY
Y MIPOBEJICHUS TEXHOJIOTUYECKHUX OTIepaIid ¢
HAaMMEHBIIMMHU YHEPTro3aTpaTaMHu.

Bce mpuBeneHHble (hakTOpBl SBISAIOT-
csi o0JlaaTeNs MU SHEPTHH ONPEIEICHHOTO
BUJIa, B YACTHOCTH SHEPIUH, 3aTPaueHHOI Ha
nedopMario mo4YBsl MpH 00pabOTKe, KOTO-
pasi, Ipy TPAMOTHOM €€ MCIIOJIb30BAHUH, 1aeT
BO3MOXXHOCTh 3()PEKTHBHOTO MPOBEICHUS
TEXHOJIOTMYECKOT'0 IMPOIecca BO3ACTIBIBAHHS
CENTbCKOXO3AUCTBEHHBIX KYJIBTYp C MHUHH-
MaJIbHBIMH SHEPreTHUECKUMHU 3aTPaTaMH.

IHeaprw wMccaeqOBAHMH  s6715emcs
paspabomka MexaHudeckou Mooenu Cmsi-
mus nouevl, Xapaxmepusyloujelu ee Hanps-
JHCEHHO-0eopmMuposanHoe cocmosHue noo
9Hepeemu4ecKuUM 8030elicmeuem padooyux
Op2aH08 U X0008bIX CUCTEM CelbCKOXO3S1-
CMBEHHOU MEXHUKU NPU 8bINOTHEHUU PA3TUY-
HBIX A2POMEXHUYECKUX Onepayuil.

Martepuajbl U1 MeTOAbI HCCJIEI0BA-
HHii. B kauecTBe METONOIOTHYECKON OCHO-
BBl MPOBEJICHHBIX HCCIICIOBAHUKN HCITOIB30-
BaJICh METObI U IPUEMBI THATIEKTHUECKOTO
MO3HAHUSI pacCMaTPUBAEMOM MPOOIIEMBI, Me-
TOJOJOTUYECKHE U TEOPETHUECKHUE IOJIOXKE-
HHS KJIACCUYECKOM MEXaHUKH, MaTeMaTH4e-
CKOT'0 aHaJIn3a, MEXaHUKH CILJIOIIHON CPeIbI.

PesyabTarsl Hcceq0BaHUI U HX
oocyxaenne. OcHOBOH J1r0O0OTO crocoba
MEXaHUYECKON O0OpabOTKH TIOYBHI SIBIISCTCS
U3MEHEHHUE ee CBOWCTB IyTeM AedopManuu
pa3IMYHBIMU BUJAMHU TMOYBOOOpadaThIBaIo-
HIUX OPYAMil C LEeJbI0 co3aHus Onaromnpu-
ATHBIX YCIIOBUH JJIsl pOCTa U Pa3BUTHS KYJIb-
TYPHBIX PaCTCHUH.
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AZPOUH)KGHG,OUFI u nuwesble mexHosioecuu

ITouBa — TpexdasHas cpema, cocTosi-
mas U3 TBEPAOH, KUIKOM M ra3000pa3zHOi
(a3 B 3aBUCUMOCTH OT COOTHOIIEHUS KOTO-
PBIX U3MEHSIOTCS ee (PU3MKO-MEeXaHHYECKUEe
cBoiicTBa. COCTOSIHME MTOYBBI KaK 1IEJIOCTHOM
CTPYKTYpbI 00eCTieuuBaeTCs CUJIaMHU MEKMO-
JIEKYJISIPHOTO IIPUTSIKEHUS €€ DIIEMEHTapHbIX
gacTul, OOpa3yIoUIMX CIUIOUIHYIO Cpeny.
Ot cuibl, 001agas onpeneNeHHONW YHEepru-
€H, CO3Ja0T YIHEPIreTUYECKUE 10151, KOTOPBIE
MoJ1 feiicTBUEM eOpMaTOPOB Pa3pyLIAIOT-
Csl, U3MEHSS CTPYKTYpy MouBslI [1].

CrpykTypHas cxema mpolecca aedop-
MaIy MOYBBI OT BO3ACHCTBUS Ha Hee pas-
JUYHBIX J1e(hOpMaTOpPOB C BO3HUKAIOIIUMU
IPU TOM HOPMAJIBHBIM (), KacaTeNbHBIM (7)
U TIOJTHBIM (p) HANPSDKEHUSIMU TIPUBE/ICHA Ha
pHUCyHKe 1.

[Ipu mnpoBeAeHHM TEXHOJOTUYECKUX
orepaluii mo MexaHu4ueckon oopadoTke mo-
YBBl KOJIMYECTBO (DAKTOPOB, BIMSAIOIIMX HA
3TOT MpOIlecC, TOCTOSTHHO MEHSETCSI BO Bpe-
MEHH, B CBSI3H C UEM MU3MEHSETCS U BEIMYMHA
yCHUIIUS, IPUKIIAJIIBAEMOr0 K pabodyemMy op-
rany. [lockonbKy BeMMYMHY U HampaBliEHUE
CUJIOBBIX ()aKTOPOB MOCTOSTHHO KOHTPOJIUPO-
BaTh BEChMa CIIOKHO, CYMTAEM Iienecoo0pas-
HBIM OIICHMBATh 3aTpaThl Ha Jaedopmaiuio

MOYBBI IPU 00pabOTKE BETUYMHON 3aTpadu-
BaeMoOH sHepruu. Uem meHee sHeEprosarpar-
HBIM OYyJET 3TOT MPOLECC, TEM 3KOHOMHUYE-
CKH{ BBITOIHEE €r0 IPUMEHEHUE.

BBuay TOro, 4ro CUIOBBIE MMITYJIbCHI
OT BO3ACUCTBUS pabOYMX OpPraHOB Ha I0Y-
BY SIBJIIFOTCS IIEPEMEHHBIMHU, B HEU BO3HU-
KaloT BOJHBI JeopMaluil U HaNpsHKEHUH.
IIpn 3TOM UMITyJIBCBHI IOTJIOIIAEMOU JHEp-
TUU [IepefaroTcsa OT BEPXHUX CIOEB IIOYBBI K
HIDKHUM. BcernencrBue Hanuyust CUII TPEHUs
U HeoOpaTUMbIX JAedopMaiif, MMITYJIbChI
ocna0eBaloT MO Mepe mepefayu Ux OT Cios
K cioro. CteneHp ocnabiaeHus onpeaessercs
KAaK CBOMCTBAMM IIOYBBI, TAK U XapaKTEepoM,
BEJIMYMHOMN CHUJIOBBIX UMITYJIbCOB. Takum 00-
pas3oM, 1o 00beMy MOUBbI PACIIPOCTPAHSIOT-
s 3aTyXarolue BOJIHBI.

D10 00ycNOBIMBAaET TMOSBICHHE B
MoYBe HENMUMHEHHBIX 3((HEKTOB U MO3BOJSAET
npernonararb, 4To MoOrJioliaeMasi YHeprus
OTMCHIBACTCS COMPOTHUBICHUAMHU, KOTOpPHIE
MOKA3bIBAIOT B3aMMOCBSA3b MEXIy BEIHYH-
HOM YHEpPIHH, PACCESIHHON B TIOYBE, U BI3KUM
COMPOTUBIICHUEM.

OueHka HanpsKeHHO-AePOPMUPOBaH-
HOTO U SHEPreTHYECKOr0 COCTOSIHHSI MOYBBI
MOJKET ObITh IPOU3BE/IEHA HA OCHOBaHUH Me-

noyea
aegopmartopbl
Konéca rYCEeHUYHbIE
TPaKToOpoOB, ABWXUTENN paboune opraHbl
aBTOMODOUNEN, TPakTopoB U C.-X. MalUVH
npuuenos kombanHoB

\

!

!

BUAbI AedopMaumnii U BO3HUKAIOLLME B MOYBE HanpsKeHus

! ! !
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3Heprus, 3aTpayeHHas Ha Aedopmaumio NoYBbl

Pucynok 1 — CtpykrypHas cxema npouecca ge¢opManuu no4Bbl
0T BO3/1elCTBHSI pa00YNX OPraHOB M XOI0BbIX CHCTEM CeJIbCKOX0351iiCTBEHHON TEXHUKH

Figure 1 — Structural scheme of soil deformation process
from the influence of working bodies and running systems of agricultural machinery

HanbHegsocmouHbIl azpapHbil secmHuk. 2024. Tom 18. Ne 1

101



AepOUH)KeHe,OUFI u nnuwesble mexHosioecuu

HayuHoe obecrieueHue AlK

XaHUYECKOM MOJENH ee cMmAThs. MexaHnuye-
CKast MOJIEJIb IOJDKHA OBITh YHUBEPCATLHOUN U
OTpakaTh IIPOUCXO/AIINE B IIOYBE B IIpOLEC-
ce 00pabOoTKH U3MEHEHUS OT BO3ICHCTBHS HA
Hee Harpy3ku. [Ipennaraemas Mexanudeckas
MOJIEJIb CMSTHS TTOYBBI OT BO3JEUCTBUS pa-
00YMX OpPraHOB U XOJOBBIX CUCTEM CEJIBCKO-
XO3MCTBEHHOM TEXHHUKHU IIPEACTABIICHA Ha
pPHUCYHKeE 2.

B npaHHOM MexaHHMYeCcKOM MoOelu
CMSTHs TMOYBBI YIPYTHe dJeMeHTol E, E,
E, noquunsitorcst 3aKoHy ['yka, a BEMYUHBI
BO3HUKAIOIINX HAIPSIKEHUN OIpPEIeIIOTCA
u3 ypaBuenus (1) [2, 3]:

g=¢-E ¢))

IJie &€ — BeTMYMHA OTHOCUTENIbHON eopma-
LMY [IOYBBI OT HArpy3KH £
E — Monynb ynpyroctu nouBbl.

DIIEMEHTBI i, U [, OTOOPAXKAKOT BA3KUE
CBOWCTBA MOYBHI, a BEJIMYMHA HANPSDKEHUS B
HUX OIpeJesIAeTcs U3 ypaBHeHUs (2):

de
g = ﬂa—t- (2)

rae i — Ko3phuueHT BI3KocT (n300paxa-
€TCSI MOJICTIbIO, COCTOSIICH M3 TOPIIHS, TIe-

PEMEIAIONIErOCs B IUIUHAPE C BI3KOU KHUJI-
KOCTBIO).

JKecTko-mnacTuyecKoe TeNo o, PH Ha-
MPSDKEHUSIX HUKE TIpeiesia TEKYUYeCTH He Jie-
dbopmupyercsi. TedueHue pa3BUBaeTCS TUIIIb
MIpU HANPSKEHUSIX, YJIOBJIETBOPSIIOLUIUX YC-
JIOBUIO TEKYYECTH, TIPU KOTOPOM 0 = 7.

CMmemanHoe (TocienoBaTeNbHO U Ta-
paJlJIeNIbHO) BKJIIOYEHHE B MOJIENb YIPYTHX
U BSI3KHX DJIEMEHTOB BBI3bIBACT Iepepacipe-
JIeJIeHe B HUX HAMpPsDKEHUN IPU U3MEHEHUU
CKOPOCTH TPHJIOKEHUS AePopMUpyroeit
SHEPrUH OT CUIIBI F. DTO COOTBETCTBYET pe-
ATbHOMY HM3MEHEHHIO HamnpsKeHHO-Iedop-
MHUPOBAHHOTO COCTOSIHUS MOYBHI B KOHKpET-
HBIX YCJIOBHSIX.

I/ICXO)ISI U3 TOI'0, 4YTO IIOYBaA ABJISICTCA
MEJIKOJIMCIIEPCHOM CpPENION, COCTOAIIEH U3
MHOXCECTBa TBEPABIX HYACTHUIL, Pa3ACICHHBIX
KHUJIKOW U Ta3o00pa3Hoil (a3oif, B Hauasb-
HBIII MOMEHT BO3JICUCTBHUS paboOvero opraHa
Ha TIOYBY BO B3aUMO/IEHCTBUE C €ro padoueit
MOBEPXHOCTHIO BCTYIAKOT TBEPABIC YaCTHU-
Obl, PacCIOJIOKCHHBIC OonmmKe K ITOBEPXHO-
CTH KOHTAaKTa. HOCKOJ’IBK}’ CHJIBI B3aHMHOTI'O
NPUTSDKEHUA YacTUIl MOYBBI APYT K IPYry
HE3HAYUTENbHbl 10 CPAaBHEHUIO C YCHUIIUEM
BO3/ICICTBYIOIIErO0 Ha HUX JedopmaTopa,
HaHBHeﬁmee YIUIOTHCHHUE IIOYBBI IMPOUCXO-
T 3a CUeT COMMKEHUS TBEPIABIX YaCTHI]

F

=y E;

L= (b

Pucynok 2 — Mexanuveckasi MoJeJib CMSAITHS TOYBBI OT BO3/1€eiiCTBUS
padouynx OPraHoB M XOJA0BbIX CHCTEM CEJIbCKOX03SIHCTBEHHOH TEXHUKH
Figure 2 — Mechanical model of soil compression from the impact
of working bodies and running systems of agricultural machinery
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HayuyHoe obecrieueHue AlK

AZpOUH)KeHe,OUFI u nuwesble mexHosioecuu

JIpyT € IpYyroM IyTeM 3amoJIHeHUs Mop, 3a-
MOJIHEHHBIX BO3AYXOM U BojoH [4, 5]. Ilpu
3TOM MEHSAIOTCS MapaMeTpsl £ P EZ, E , Mexa-
HUYECKOW MOJIENU, XapaKTepU3YIoIIHue Je-
(opmarmio MoYBkI B yNpyroi 00JacTH.

Ob6nagas ompenejIeHHONW BEIMYUHON
MOTEHIMAIbHON 3HEPrUH, B HAYaJIbHBIA MO-
MEHT BO3JICHCTBHS MMOYBA AKKYMYJIHPYET B
ceOe 3amac 37oif sneprun. [Ipu nanbHeimem
YIUIOTHEHUH MTOYBBI U YBEIMUYEHUH CKOPOCTH
IBUKEeHHsT nedopmaropa MOTEHIMANbHAS
SHEPTUsl MEePEXOJUT B KMHETHUECKYIO SHEp-
TUIO TBEPJBIX YACTHUIl MMOYBBI, KOTOpas MpH-
BOJAUT K Pa3phIXJIEHUIO 00pabaThIBaeMOro
mnacta. Korjga HanpspkeHUst B IOUBE JTIOCTH-
raroT Mpejena TeKy4eCTH, OHA NEPEXOIUT U3
peXHrMa yIpyroBsS3Koro nehOpMUPOBAHUS B
YIPYTOBS3KOIIIACTHYECKOE  JedOopMUpOBa-
HUe [6], 4TO OTpakaeTcst Ha BCEX AJIEMEHTax
MOJIETIH.

Takum 00pa3om, MpeasioKeHHass Me-
XaHUYecKass MOJeNb XapaKTepus3yeT Bce
sTansl aedopmManuy MOYBBl MO YHEPreTH-
YECKUM BO3JIEHCTBHEM PabO4YUX OpPraHOB U
XOJIOBBIX CHCTEM CEJIbCKOXO3SIIICTBEHHOMN

TEXHUKH, OT MOMEHTa Hadana aedopmaruu
JI0 pa3pyLICHUs.

3axinwuenue. [. [lousa, Aenascy
CIOMCHOU  Ccpedoll, obecneuugaem c8oe
CMPYKMYpHOe COCMOAHUE CUNAMU B3AUM-
HO20 NPUMSAICEHUS. MEEepObIX Yacmuy, 00.1a-
oarowux onpeoenenHbiM 3anacom nomeHyu-
anbHOU IHEp2UU.

2. Bo3zoeticmsue na nougy odeghopma-
mopos & 8uoe pabouux opeamos U Xx0008blx
cucmem  CelbCKOXO3AUCMBEHHOU MEXHUKU
CBA3AHO C PA3IUYHbIMU BUOamMu Oehopma-
yull u 8vi3vlgaem HaAnpsdiceHus u oegopma-
Yuu, pasnuuHvle no GeIuUYUHe U HaNPasiLeHuo
npu nepexooe NOMEHYUANbHOU SHepeul 6
KUHemu4ecKkylo, 00ecnedusarwyio 8 noige
CMPYKMYPHbIE USMEHEHUS.

3. Ilpeonosicennan  mexanuveckas
MoOenb CMAMUSL NOYBbl AGNAEMCS YHUBED-
CanbHOU U NO360JiAem OYeHUMb HANPANCEH-
HO-0egopmMuposantoe CcocmosHue Hnouebl
8 3aBUCUMOCMU OM U3MEHEHUs ee CBOUCME
n00 9Hepeemu1eckum gozoeticmauem oeghop-
Mamopos.
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MOPAOK HAITPABJIEHUS U TPEBOBAHUS K HAYYHBIM CTATDBSIM,
IIYBJIUKYEMBIM B KYPHAJIE «IAJIBHEBOCTOYHBINU AT'PAPHBIN BECTHUK»

[MpencTaBneHHBIE K MyONIUKAIIMN CTATHU JTOJDKHBI COAEPKATh PE3yIbTAThl HEOyOIMKOBAHHBIX 3aKOHUCHHBIX
Hay4YHBIX UCCIIEIOBaHNH, IPEICTABISTH HAYYHYIO HOBU3HY Y UMETh MIPAKTHYECKYIO 3HAYMMOCTb.

Pepaknus :KypHajia IPUHUMAET CTAThU MO CJEAYIOLIIUM HAYYHBIM CHIEHHATLHOCTSIIM:

4.1.1. OOmiee 3emieniesve U PaCTEHHEBOJICTBO (CEIbCKOXO3SICTBEHHBIE HAYKH).

4.1.2. Cenexnys, CEMEHOBO/ICTBO M OMOTEXHOJIOTHS PACTEHUH (CENbCKOX03IHCTBEHHBIE HAYKH).

4.1.3. Arpoxumusi, arporo4BOBEICHNE, 3AIINTA M KAPAHTHH PacTeHNH (CEIbCKOXO03SIMCTBEHHbBIE HAYKH).

4.2.1. Ilaronorust >KUBOTHBIX, MOPQOIOTHS, (HUHOIOTHS, (HapMaKOJIOTHI M TOKCHKOJOTHS (OHOJIOTHYECKHE
HayKH, BETEpUHApPHbBIE HAYKH).

4.2.4. YacTHas 300TeXHUSA, KOPMIICHUE, TEXHOIOTUH IPUTOTOBJIEHHUS KOPMOB M IPOM3BOACTBA MPOAYKIMHN KH-
BOTHOBO/ICTBA (OMOJIOTHUECKHE HAYKH, CEIbCKOXO035HICTBEHHBIN HAYKH).

4.3.1. TexHonorun, MalMHEl ¥ 000pPYA0BaHUE ISl arPOITPOMBIIIUICHHOTO KOMIUIEKCa (TEXHUUECKHE HAyKH).

Taxoke MPUHUMAIOTCS CTAThH, COOTBETCTBYIONIME HayyHOMY HampasieHHto «[lumeBble cucreMbl (TeXHHYe-
CKHE HAYKH)».

ABTOpHI HECYT OTBETCTBEHHOCTH 3a COOJIOJICHHE TPaB TPETHUX JIMIL, JOCTOBEPHOCTh CBEICHHUH, HCIIONb3ye-
MBIX B MaTepuajax CTaTbH U JOCTOBEPHOCTh HCTOYHUKOB, YKa3aHHBIX B padoTe.

[TpuHMMaroTCsl OpUTMHANIBHBIE HAYYHBIE CTaThH, HEOITyOIMKOBaHHBIE paHee M HE OTIpaBJICHHBIE IS 1Ty Onu-
Kaluy B JIpyrue m3nanus. [IpoBepka Ha OpUTHHAIBHOCTD MPOBOAUTCS B CUCTEME «AHTHIUIarMaty. MUHHMAaIbHBIH
YpOBEHb OpHrHHANBHOCTH TekcTa — 80 %. CamouTHpOBaHUE, KAK M IUTHPOBAHKE APYTHX aBTOPOB, JOJKHO OBITh
00OCHOBaHHBIM U COOTBETCTBOBATh TEMATHKE, LIEJSIM M 3a/1a4aM Hay4HOIl paboThl.

Jomyckaercst camonutupoBanue B oobeme He 6omnee 10 %.

OO0beM HaydHOH cTaTbu JIOJDKEH COCTaBiIATh He MeHee 25 000 3HaKoB ¢ mpobenamu, 4To NPUOIN3UTEIBHO
cooTBeTcTBYeT 15-16 cTpannaM TekcTa, HAOpaHHOTO HIPUPTOM pazMepoM 14 NT, HOITYTOPHBIM MEKAYCTPOUHBIM
MHTEPBAJIOM, BKIIFOUasi TEKCT TAOJIHII M aHHOTAIHIO ( B TIOICYET HE BKITFOUACTCS CIIMCOK HCTOYHUKOB 1 MEPEBEICHHBIN
TEKCT).

[Tpu monaue cratbu aBTOpHI YKasbiBaloT: U O noiHOCTHIO, MECTO PAOOTHI, JOIKHOCTh, YUSHOE 3BaHUE, CTe-
NIeHb, KOHTAKTHYIO HHpOpManuIo (TenedoH, e-mail, ToYToOBBII aapec It OTHPABKH MEYAaTHOW BEPCHH JKypHAIa).

Oo6s3arensrO — Author ID (mperTHduKaTop aBTOpa B PUHII).

Kemarensno — ORCID (MexayHapOIHBIA, OTKPBITEIA HACHTU(HUKATOP MCCIEIOBATEN B aBTOpa). Perucrpa-

IIUs Ha caidte https://orcid.org/
[IpuHUMaeTCs pyKOIUCH CTaThH, UMEIOIIas He 0oJiee 5 aBTOPOB.

CTpyKTypa cTaThH JIOJDKHA OBITh pa30MTa HA JIOTUYHO B3aUMOCBSI3aHHBIC Pa3JICibl C HCIIOJIF30BAaHUEM ClIe-
JIYIOIINX ITOJ3ar0JIOBKOB: «BBeneHuey, «Marepualibl 1 MEeTObI», «Pe3ynbTaTsl U 00CyKACHHEY, «3aKITI0UCHIE,
«Cnucok UCTOYHUKOB». Bo BBefieHHH B 0053aTEIbHOM MOPS/IKE yKa3bIBACTCS 1€l UCCICIOBAHNS, B 3aKIIOUCHUN
MPUBO/ISITCS] BBIBOJIBI.

B aHHOTaIMH YKa3bIBAIOT CYIIECTBO MPOBEICHHBIX aBTOPOM HAYUHBIX UCCIICIOBAHHM, BBIMOJIHEHHBIC aBTOPOM
paOOTHI U TONYYCHHBIC Pe3yJbTaThl. AHHOTAIUS JOJIKHA TIOKAa3hIBaTh HAYYHYIO HOBU3HY U MPAKTHYCCKYIO 3HAYH-
MOCTB ITPOBEACHHOTO HccieqoBanus. CTPYKTypa aHHOTALUS aHAIOTUYHA CTPYKTYPE CTaThu. Pexomendyemolili 06vem
annomayuu — om 200 0o 250 cnos. IIpu nodzomogke anHomayuu Heoodxoo0umo codrooams ciedyroujue npasuia:

1) annomayust uznazaemcs me3uUCHoO, NPOCMbLMU KOPOMKUMU NPEOTOICEHUSIMU, NPU IMOM HAYUHAMb KAHCOOe
npeonodicenue peKoOMeHOYemcs ¢ 21a2oad 8 npoueouem 8pemeru (UCCied08ano ..., NPOBeOeH aHaau3..., 00KA3AaHO ...,
000CHOBAHO... U M. 0.),

2) npu u3n024CeHUU AHHOMAYUU HYICHO UCHOB306AMb NPOCHIble pededble 000POMbL, He YCI0HCHAMb U He 3a-
2POMOACOamb MEKCM CONCHBIMU KOHCIPYKYUAMU, He NPUEOOUMb NPUMEPbI,

3) annomayusi ne OOIHCHA COOePICAMb OONOTIHUMENbHYIO UHIMEPAPEMAYUIo Ul KPUMUYECKUe 3aMeYaHust ae-
mopa cmamwu, 6 Hetl maKice He O0MICHO Oblmb UHDOPMAYUL, KOMOPOU HEM 8 CIAmbe;

4) 6 annomayuu ne ciedyem npPuUBOOUMs MHEHUS YHEHbIX NO HAYYUHOU npodiieme, 0elamsb uUx aHaiumu4eckull
0030p, 0a6aMb CCHLIKU HA UCTIONb30BAHHBIE UCOYHUKU,

5) Heobxooumo uzbecamv ynompebieHus TUUHbIX MECMOUMEHUL (HAMU 6bINOIHEHO, Mbl OOKA3AIU, HA HAW
6327150, Mbl nojazaem u m. 0.); ciedyem 8vlpaicamvcs 00e3NUeHo,

6) 6 aHHOmayuu He OONYCKAemcsi 00CI08HOE NOSMOPEHUEe POPMYTUPOBOK HAYUHOU CMAMbU, NPOCHOE KONU-
posaHue ee NON0NCEeHU,



7) 8 aHHOMAYUU 3anpewaemcs paspuléams MeKCm Ha ab3aybl, a MAK’ce UCROIb308aMb ULTIOCIPAYUY, Ma-
onuysl, hopmynsl U CHOCKU.

TekcT HaydHOW CTaThH MOJDKEH OBITh TIIATEIBHO BBIUMTAH M OTPeAaKTHpoBaH. [Ipu 3TOM B mporecce pe-
JAKITUOHHO-U31aTEIbCKOM 00pabOTKU B TEKCT MOTYT BHOCHUTHCS M3MCHEHUS JTMHIBOCTHIIMCTHYECKOTO XapakTepa, a
TaK)Ke U3MCHEHHS B YaCTH COOTBETCTBUS MPEACTABICHHUS TeKCTa TPEOOBAHUSM TOCYAaPCTBEHHBIX CTAaHIAPTOB.

Texcr Hay4dHOH CTaTbH HAOWpaeTCs B TEKCTOBOM PENAKTOPE C MCIOIb30BaHHeM (opmara mmcta A4. Pas-
MephbI NOJIeH JIMCTa: BepXHee, HibkHee U mpaBoe — 1o 20 mwm; seBoe — 25 mMm. Hcnonbiyercs mpudrt Times New
Roman ¢ kernem 14 nT (B OTHOIIEHUH TaOJINI, PUCYHKOB pa3Mep pHUdTa MOKET MOHMKATHCS, HO HE HIDKE, YeM
10 niT; popmyit — He HUKe, yeM 12 nT). [IpuHIMaeTCs Moy TOPHBIH MEXTyCTPOUHBIH HHTEpBaJ (IIPH HOATOTOBKE
TabJIUI, PUCYHKOB, GOPMYJI JOMYCKACTCsI OAWHAPHBIA UHTEPBAN). A6MOMAMUYUECKAA PACCMANO0BKA NEPEHOCOE
He ycmaHaenueaemcs.

/10 0CHOBHOT'O TEKCTa CTATHH MPHUBOJSAT HA SI3bIKE TEKCTA CTATHHU, 4 3aTeM MOBTOPSIOT HA AHTJIHICKOM
si3bike (kpome Y IK) ciaeayrouryio undpopmanuio:

— k00 V/IK;

— gepe3 OJIHY CTPOKY: Hazeanue cmambvi (CTPOUHBIME OYKBaMH (C IIEPBOH IPOMMCHON ), TIOJTYKHUPHBIM Hadep-
TaHHEeM MIPUQTA, C BEIpaBHUBAHHUEM TI0 IICHTPY, 0e3 a03aI[HOTO OTCTYyIA);

—depe3 OIHy CTPOKY: UMs, Omuecmeo (npu Haauyuu) u pamunus asmopa (ROIHOCMbIO);,

— Ha CIIeJIYIONICH CTPOKE — NOIHOE HAUMEHOBAHUE OP2aHU3ayUL, SIBISIFOLIEHCS MeCTOM paboThl (Y4eObl) aBTo-
pa, C yKa3aHUEM peruoHa, Topojia U CTPaHbl; aJpeca IEKTPOHHOU ITOUTHI aBTOPA;

— B CJIydae HECKOJIbKMX aBTOPOB CTAaThbU MH(OPMAIHSI HOBTOPSETCS s KaXKJ0r0 aBTOPa B OTJIENBHOCTH; MTPH
3TOM, €CIIM BCE aBTOPHI CTaThi paboTatoT (00y4aroTCs) B OJJHOM OpraHU3aliK, MecTO paboTHI (yueObl) KaKI0TO aB-
TOpa OTHEIBHO HE YKa3bIBaeTCs;

— 4yepe3 OfHY CTPOKY — AnHomayusi;

— Ha cueayromeil ctpoke — Kriouegvle crosa. KomuecTBo KIOUEBBIX CIOB (CIIOBOCOYETAHWM) HE JTOJKHO
ObITh MEHbIIIE 5 1 GoJbine 10 CIIOB (CIOBOCOUCTAHMUI ), OTPAKAIONIMX MPEAMETHYIO U TCPMHHOJIOTHYECKYIO 00JIACTh
CTaTbH.

[Mocne xiroueBBIX CIIOB — biazodapnocmu, TAE€ MPUBOIAT CIOBA OJIATOAPHOCTH OPTAaHHM3ALMSIM, HAyYHBIM
PYKOBOJMTEISAM M JPYTUM JIMIaM, OKa3aBIIMM OMOILb B IPOBEACHUH HCCIICIOBAHMS, IIOTOTOBKE CTAThH, a TAKKE
CBeJeHHA O (UHAHCHPOBAHHWH NCCIIEOBAHMs, HOATOTOBKU H ITyOJIMKALMH CTaThH.

IIpn n3/10:KeHNH TEKCTa CTATHH HE00X0AUMO COOJII0IaTh MPaBUJIA:

1. B Tekcre craThy KapTUHKH U (oTOrpaduu MPUMEHSIOTCS TOJIBKO B Ciydae HEOOXOANMOCTH, C YIE€TOM Ha-
YYHOH 3HAYNMOCTH U300paskKeHNsI.

2. Pucynku, nuarpamMmsl, rpadyiKu — HE IIBETHbIC. PUCYHKH HOJKHBI OBITH XOPOLIETO Ka4ecTBa, MPUTOIHBIE
JUIs TIeyaTd. B OTAENbHBIX cydasx, UCXOAsS M3 HAyYHOH LEeNeco00pa3HOCTH, JOMYCKAETCs BKIIOUEHHE I[BETHOTO
n300paskeHMs.

3. Tabmuupl, GopMyJIbl, AMArpaMMBbl, OJIOK-CXEMBI IIPUBOAUTH TOJBKO B peaakTupyeMoM dopmare. He nomy-
CKaeTcs BCTaBKa JaHHBIX 0OBEKTOB B BUJIE KAPTHHOK, (oTorpaduii, CkaHUpOBaHHBIX H300pakeHU. Pekomenmyercst
TIPWJIOKHTH K TEKCTY CTaThH (ailiibl, B KOTOPHIX COJEPIKATCS COOTBETCTBYIONINE O0BEKTHI, BBIITOJIHEHHBIE B IIPOTpaM-
Max Microsoft Word, Microsoft Excel, Microsoft Visio.

4. Ilpn pa3MeIeHnn JuarpaMMBl CIIelyeT MOJNUCHIBATh OCH, YKa3bIBasi COOTBETCTBYIONINE BEIMIMHBI M UX
pa3MepHOCTh; IPUBOJUTH JIETEHY; 4, 10 BO3MOKHOCTH, U TIOAITMCH JaHHBIX.

5. Ilpu co3maHny MaTeMaTH4ecKux (OpMyJl JOMYCKaeTcsl UCHoNb30BaTh «PenakTop ypaBHeHuid» Microsoft
Word, mnbo criennann3upoBaHHyto nporpammy Math Type He HIKe celbMoi Bepcur. He ciieryer mpuMeHsITh peiakT
op dopmyn Microsoft Equation.

6. B Tekcte momycTHMO MCIIONB30BaHUE TOJIBKO OOIIETIPHHATHIX COKPAIIEHUH, YCTaHOBJICHHBIX ITPABHIIAMH
PYCCKOTO SI3BIKa, M OOIIEH3BECTHRIX a00peBUATYP; B OCTATIBHBIX CIIyJasx — aBTOP 00s3aTeNbHO TOJKEH JaBaTh pac-
ndpoBKy. DTO e KacaeTcs 1 0003HAYCHHUM, MPUBOJUMBIX B (JOPMyIIax, OJIOK-CXeMax.

7. loanucu Kk U300pa)keHUsIM, pUCYHKaM, TabyiuiaMm, rpadukam, AuarpaMMamM MOBTOPSIIOTCS Ha aHTIIMHCKOM
SI3BIKE.

ITpu oopmiieHHM CUCKA HCTOYHHKOB CJIelyeT YYHThIBATh:

1. CIIMCOK MCTOYHUKOB JIOJDKEH BKIIIOYATH TOJIBKO TE HCTOYHHUKH, KOTOPBIE OBUIN MCIIOIb30BaHbI IIPU IPOBeE-
JICHUH UCCIIEIOBAHUS U TTOTOTOBKE CTAThU.

2. Crrcok ucTouHUKOB — He MeHee 10 u He 6osiee 20 KCTOYHUKOB, B TOM YHCTIE

— He MeHee 50 % CChUIOK Ha MyOJIMKALUK U3 TIEPUOJMYECKUX U3AaHUH — )KypHAJIOB 3a MOCJIEAHUE 5 JIET;

— e mMeHee 30 % ccputoK — Ha myOnukamu u3 ssapa PUHL;



— nmomyckaercs He 6osee 10 % cebutok crapiie 10 JIeT; CChUIKH Ha TAKUE UCTOYHUKH JTOJDKHBI OBITh JIOTHYECKU
000CHOBAHBI,

— CCBUIKM Ha MaTepuassl KoH(pepeHIuH — He Oostee 3 JIeT rmocie ormyOIMKOBaHHS MaTepHalioB;

— B YHCJIE ICTOYHUKOB JOJDKHO OBITh HEe MeHee 20 % 3apyOekHbIX Ty OIHKaIIi.

3. B criMcOK NCTOYHHUKOB He 6KII0Uaiomca HeoryOIMKOBaHHBIE paOOTHI, Y4eOHUKH M ydeOHBIE TTOCOOUS, Te-
3MCBI MATEPHANIOB KOH(EPEHIINI, CBEICHHS O MOJI0XKUTEIBHBIX PEIICHUSX U 3asiBKaX Ha IMOJIyYeHHUE IATEHTOB Ha U30-
OpeTeHHs: U TOJIE3HBIE MOJIENH, aucceprauru. [Ipu He0OXOANMOCTH COCNIAThCS Ha PE3YJIbTAaThl TUCCEPTALMOHHOTO
HCCIIE/IOBAaHMS — B CITIUCKE TPHBOJISTCS KYypPHAIBHBIE CTAaThH, OIyOJIMKOBAaHHBIE 110 Pe3yJIbTaTaM UCCIIEOBaHUS HUITH
aBTOpedepar AuccepTalyy.

4. He pekoMeHAyeTCsl cChUIAThCA Ha M3AaHMS, HEAOCTYIHBIE Ul OONBIIMHCTBA YUTATENEH U HE UMEIOIINe
aBTOpCTBa (BemoMcTBeHHbIE M3nanus U nHeTpyknuu, 'OCT, CHUII, cratucTryecKue oT4eThl, CTaThH B 00IIECTBEH-
HO-TIOJIUTUYECKUX T'a3eTax U )KypHaiax, OOIIENpHUHSTHIE METOUKH, OQUIMAaNbHbIE CAUTHI U T. 11.). Ccbliika Ha JaHHBIE
JIOKyMEHTBI 0hOpMIISIETCS B TEKCTE (3aKIIIOUAIOTCS B KPYIJIble CKOOKH) MiIM O(OPMIISIETCS HOACTPOYHBIMU CChUIKAMHU
B cootBercTBUH ¢ 'OCT P 7.05-2008.

5. Ilpu ccpltke Ha HOPMATHBHBIN JTOKYMEHT 00sI3aTEJIbHO YKa3bIBAaTh ATy €ro MPUHSTHS, HOMEpP U Ha3BaHUE
HOPMAaTHBHOTO aKTa.

6. Cnucok ucmounuxog ogpopmnsiom & coomseemcmeuu ¢ I OCT 7.0.5-2008. «bubnuoepaguuecxas ccolixa.
Obwue mpebosanus u npasuLa COCMAasieHus».

Ilpu 3mom HyscHo yuecmsb, Umo 6 3a207108Ke ONUCAHUSA UCHMOYHUKA (neped Ha36aHUueM) YKA3bIeaAlOMCca 6ce
agmopul. B cnyuae, ecnu agmopoe 6onvuie wiecms, mo yKasvbléaiom nepevie uiechnb amopog u oanee Cmasumcs
npunucka u op. Menamso ouepeoHocmsv agmopos ¢ U30AHHBIX UCHMOYHUKAX He OONYCKAencA.

7. CIMCOK MCTOYHUKOB COCTABIISIETCS B IOPSIKE YIIOMUHAHUS B TEKCTE. B TeKcTe CCBUIKM HA LUTHPYEMYIO
JIUTEpaTypy MPHUBOAATCA B KBAAPATHBIX CKOOKAX B KOHIIE MPEII0KEHHS NEPE] TOUKOH, C yKa3aHUEM TOPSIAKOBOTO
HOMepa CChUIKHU U cTpaHuIsl, Hapumep: [2], [1, C. 15]. IIpu oTcyTCTBUH CCHIIKH B TEKCTE, MPU PeAaKIHOHHO-H3~
JaTeJIbCKol 00padoTKe HCTOYHMK Oy/IeT yAajeH U3 CIIMCKA.

8. bubnmmorpaduueckoe onvcanne NCTOYHUKA IPUBOJMUTCS Ha S3bIKE, HA KOTOPOM OH OITyOJIMKOBaH.

9. CchUTKHM JOIDKHBI OBITH BEpHU(PUIIMPOBAHEI, BEIXOAHBIC JAaHHBIC TPOBEPEHBI HA O(UIIMAIBEHOM caiTe KypHa-
JIOB MUIM M311aTelbcTB, B PUHII.

10. Ilpu nanuyuu uoenmugpuxkamopa cmamou DOI u (unu) EDN — on npugodumcs 6 06sa3amenvHom no-
PAOKe 6 KOHYe dubnuozpaguueckozo onucanus UCMoOYHUKaA.

11. Ccbuika Ha 3JEKTPOHHBIN PECYPC JAOJDKHA OTCHUIATH YUTATENS] HEMOCPEACTBEHHO Ha IIUTUPYEMbIN UCTOY-
HUK, 8 HE Ha CTpaHUILy caiTa, TJie OH pa3MeIlleH.

12. Ecnu s)KypHaJI M3aeTcs TONBKO B 3JIEKTPOHHOM BHJIE — CCBUTKA 0(OPMIISIETCS HA 3JIEKTPOHHBIN pecype, C
yKa3aHUEM JaThl 0OpaIIeHNsI K HICTOYHUKY.

HNHupopmanus 006 aBTopax craThbu. [1o Kak10My aBTOpYy CTaTbu HEOOXOIMMO MPUBECTH:

— amuust, UMsL 1 0TYECTBO (IIPU HAIWYMH) — TIOJIHOCTBIO;

— YYEHYIO CcTeleHb (TpH HaJTMIUH);

— ydeHoe 3BaHue (TIpH HAJIWYHN);

— JUISL aBTOPOB, HE NMEIOLIUX YUEHO CTENEeHH M YYE€HOTO 3BaHMs, yKa3bIBAaCTCs 3aHUMaeMast JOJKHOCTh (Ha-
TIpUMep, MITAIINI HAyYHBIH COTPYIHHK, CTAPIINN IpenoaaBaTenb 1 T. 11.);

— €CJIM aBTOPOM SIBIISIETCS OOYYaroLHiics, yKa3bIBaeTCs KaTeropus oOydaromierocs (HampuMep, aclUpaHT,
CTYZEHT MarucTparypsl u T. 1.);

— HaUMEHOBaHME OPraHU3allNH, SBIISIONIEHCS OCHOBHBIM MECTOM PaboThI (Y4eObl);

— azipec IEKTPOHHOH MOYTHI.

Bxuan aBropoB. CBefeHHs O BKIAJEe KaXIOTO aBTOpA, €CIH CTAaThsl MIMEET HECKOJIBKO aBTOPOB, IPHBOAST
nocine «Mudopmaruu 06 aBropax». KpaTko onmcsIBaeTcs TMYHBIA BKIIAJ Kax0ro aBTopa (umes, cOop mMarepuana,
00paboTka Marepuasa, HallMCaHWe CTaTbU M T. JI.) JTHMOO yKa3bIBAETCS — BCE aBTOPBI CAENAIN YKBUBAJICHTHBIA BKJIa]]
B HIOATOTOBKY ITyOJIMKAIINH.

Kondaukr unrepecos. [TpuBogurcs nHpopManus o KOH(INKTE HHTEPECOB MO0 €ro OTCYTCTBHH. ABTOP
00513aH YBEIOMUTH PEAAKIUIO O PEaIbHOM WM IIOTEHIMANBEHOM KOH(pMKTe nHTEepecoB. Eciu koH(pIMKTa HHTEpECOB
HEeT, aBTOP JIOJDKEH TaKke coo0IuTh 00 3ToM. [Ipumep hopmynupoBku: « ABTOP 3asiBiisieT 00 OTCYTCTBUU KOH(IINKTA
UHTEPECOBY.

Obpawaem enumanue, 4¥mo nepesoOAMCA HA AH2AUIICKUTL A3bIK: UHPOpMauus 00 agmopax, AHHOMAYUs,
KItouesble c108d, 671a200apHOCIU, ROONUCH K U300PAdHCEHUAM, DUCYHKAM, madauyam, zpagukam, ouazpamman.



OJeKTpOHHAs BepCHsl CTaThU IepefaeTcs M0 ANEKTPOHHOM 110YTe Ha aipec U3JaHUs:

dvagrovestnik@dalgau.ru

IIpu HanmuuuK 3aMeyaHuil 10 Hay4YHOH CTaThe, OHU HAIIPABJISIIOTCS aBTOPY HA YKA3aHHBIM UM aJIpec 3JEKTPOH-
HOM MOYTHI. ABTOp 00SI3yeTCsl OTBETHTH Ha 3aMEUYaHUsI B TEUCHHUE IISITH pabOdIHX AHEH C HaThl HOTYyUCHHUS TIChMa TN
CBS3ATHCS C pefaKiueil ¢ mpochOOoi MpoyIeHus CpoKa. B MpoTUBHOM ciiydae aBTOp HECET PUCK HEOIyOIMKOBAHWS
CTaTbUu B TEKYHIICM HOMEPE U3JIaHUA.

PEJAKIUSI:
MuxaiinoB A. A. — peaakTop, BEAYLIH CIEIUATUCT M0 PeJaKIIMOHHO-U3AaTeNbCKON TTOTOTOBKE
Hentpa myOnukanmoHHO# akTruBHOCTH JamsHeBocTouHOTO [AY]

Chicoenko B. B. — nepeBo/unK, CT. npernonaBateib Kadeapsl TyMaHUTAPHBIX UCIUTLIHH
HaneneBocrounoro 'AY;

Bopnentok /1. B. — cienmanuct o nHGOpMaMOHHBIM pecypcaM, BEAyIHi TPOrpaMMHICT
LeHTpa nH(opMaTn3auy yuedHoro nporecca JlansaeBoctoutoro ['AY;

Yepusbix E. U. — koppekTop

675005, Amypckas obmacts, r. barosemenck, yiu. [lonurexandeckas, 86, kab. 301,
penakuus xKypHaia «J{arbHeBOCTOUHBIN arpapHblii BECTHUK

Ten. (daxc) (4162) 995127

Ten. (4162) 995115 — rmaBHbIi penakrop; e-mail: tikhonchukp@rambler.ru
ten. (4162) 995147 — penakuust xkypHana; e-mail: DVagrovestnik@dalgau.ru
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