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VARIATION REGULARITIESOF VIBRATION PARAMETERS OF A DYNAMIC SOl
TILLING TOOL UNDER DIFFERENT SPEED AND LOAD OPERATIONAL MODES

N.I. Dzhabborov, DSc (Engineering) A.V. SergeevCand. Sc. (Engineering)

Institute for Engineering and Environmental Problems in Agricultural Production (IEBER)nch of FSAC
VIM, Saint Petersburg, Russia

Modeling the technological process of surface soil tillage by dynamiking tools with due account
for the variation patterns of their vibration parameters is an urgent task, as it allows to optimize their design
and technological characteristics and operation modes. The study objective was to identify the patterns of
variation of the tractive resistance and vibration parameters of a dynamitlisgiltool. The study focused
on the regularities in the variation of the average value of the load and vibration parameters of the dynamic
working tool. The study subjects wettee practice of ploughless surface soil tillage and a dynamie¢ soil
tilling working tool. In the study, the mathematical modelling method, experimental estimation of energy
efficiency of the sotitilling tools and experimental data analysis were applie@. Sdientific novelty of the
work was manifested in the derived empirical dependences, which were used to determine the relationship
between the average traction resistance and vibration parameters of a dynatitlingaeilorking tool and
its traveling sped and load shown in graphs. The variation in traveling speed and load of a dynamic soail
tilling tool was found to affect the vibration parameters significantly. In particular, with an increase in the
traveling speed from 1.944 to 3.611 m/s, the vibratiequency of the tool wing decreased from 0.333 to
0.312 s1, while the average vibration value at the wing extreme point increased from 11.55 mm to 14 75
mm. The established empirical dependences made it possible to determine reliably the averade value o
traction resistance and vibration parameters of a dynamitilog working tool under different speed and
load operational modes, as evidenced by the determination coefficient, which varied witfir83.68

Key words: soil tillage dynamic working tool, vibration parameter, operational mode, optimal
parameter, process regularity

For citation: Dzhabborov N.I., Sergeev A.V. Variatioregularities of vibration parameters of a
dynamic soiltilling tool under different speed and load operational mode&hnologii i tekhnicheskie
sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnova@$8.a4(101)4-15.
(In Russian
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THE INFLUENCE OF VIBRATIONS OF STRUCTURAL ELEMENTS OF A DYNAMIC SOIL
TILLING WORKING TOOL ON THE BASIC CHARACTERISTICS OF ITS TRACTION
RESISTANCE

N.l. Dzhabborov, DSc (Engineering) G.A. Semenova
A.V. Sergeev, Candsc. (Engineering)

Institute for Engineering and Environmental Problems in Agricultural Production (IEBR)Nch of FSAC
VIM, Saint Petersburg, Russia

Investigation of surface soil tilling process by dynamic (adaptive) working tools, taking into account the
relationship between the changes of traction resistance and vibration of their moving (elastic) elements, is an
urgent task, as it allows to optimifigeir structural and technological parameters and operation nitukes.
study objectivewasto determine the influence of vibration parameters of structural elements of a dynamic
soil-tilling working tool on the basic characteristics of its traction rasist. The study focused on the
patterns describing the changes in the traction resistance, its irregularity degree and coefficient of variation,
and the horizontal travelling distance of the extreme point of the wing depending upon the travelling speed of
the dynamic soitilling working tool. The study subjects were the practice of ploughless surface soil tillage
and adynamic soiltilling working tool. In the study, the methods of mathematical modelling, experimental
research, and resulting data analysisl integration were applie@he scientific novelty of the work was
manifested in empirical dependencies to determine the average value, the unevenness degree and the
variation coefficient and the travelling distance of the wing extreme point in theohtaizplane from the
travelling speed of a dynamic stilling working tool. The changes in the travelling speed of a dynamie soil
tilling working tool were found to affect the average value, the degree of unevenness and the coefficient of
variation of taction resistance as well as on the travelling distance of the wing extreme point in the
horizontal plane. In the range of the travelling speed from 1.944 to 3.611 m/s, the degree of unevenness of
the traction resistance of the dynamic working tool vabietdveen 1.41 2.08, and the degree of unevenness
of the travelling distance of the wing extreme point in the horizontal plane varied within321%8 he
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established empirical dependencies are acceptable for predicting the average value, the efitatientc
and the unevenness degree of the traction resistance, the variation coefficient and the unevenness degree o
the traveling distance of the wing extreme point in the horizontal plane.

Key words: soil tillage, dynamic working tool, structural eehent, traction resistance, variation
coefficient, unevenness degree

For citation: Dzhabborov N.I., Sergeev A.V., Semenova GIAe influence of vibrations of structural
elements of a dynamic soil tilling working tool on the basic characteristics dfaittion resistance
Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i
zhivotnovodstva2019. 4(101)15 24 (In Russiai
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COMBINED METHOD AND A FACILITY FOR POTATO CULTIVATION ON RIDGES
USING THE GREEN MANURE CROPS

A.A. UstroeV, Cand. Sc (Engineering); E.A. Murzaev;
A.B. Kalinin?, DSc (Engineering); .Z. Teplinskij?, Cand. Sc (Engineering)

YInstitute for Engineering and Environmental Problems in Agricultural Produttmmanch of FSAC VIM,
SaintPetersburg, Russia

’Federal state educational budgetary institution of higher educatiSra i nt Petersburg S
Uni v e ISaint Retergburg, Russia

An important trend in enhancing the cultivation technologies of row crops, potatoes, in pariictiie
protection of soils on formed surfaces from water and wind erosion. The reduced intensity of erosion
processes can be achieved by improving the techniques and machines for potato growing, which would
provide the water runoff and topsoil retireme&ontrol. The most promising is the technological method of
hardening the ridges artie weed control through seeding the green manure crops on their surface and
subsequent packing by profiled cage rollers, as well as further destruction of green seadlings during
the growing season. It is rational to sow the green manure crops on a formed surface using pneumatic sowing
modules, which can be part of combined soil cultivating or planting units. The seeds can be introduced
during the final ridge shapg with a row cultivator with passive working tools immediately after potato
planting. The study objective was to design a mpultipose row cultivator for the ridge formation and
simultaneous sowing of green manure seeds. The arrangement scheme afe$igrafiocumentation were
developed and a prototype of the implement was manufactured. The cultivator consisted of the frame
mounted deefposening rigid supports with hilling shovels, support wheels, a pneumatic sowing device with
a distribution system,nal rotary harrows. The design provitihedifferentiated soil cultivation immediately
after the potato planting with the following technological operations: deeprovesoil loosening; final
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shaping of ridges; sowing of green manure seeds on the edgeesurface and incorporating the seeds in
the soil.

Key words:potato cultivationmulti-purpose row cultivator, distributing device, green manure crops

For citation: Ustroev A.A., Murzaev E.A., Kalinin A.B., Teplinski}.Z. Combinedmethodand a
facility for potato cultivation on ridges using the green manure cibgishnologii i tekhnicheskie sredstva
mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnovo@8i8. 3(100):24-33. (In
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EFFECTIVENESSSTUDY OF THE GUIDING SLOT INTHE BETWEEN-ROW SOIL
TILLING

N.V. Romanovsky

Institute for Engineering anBnvironmental Problems in Agricultural Productid&EP) i branch of FSAC
VIM, Saint Petersburg, Russia

The article describes the ways of orienting a power device in the betaxwesoil tillage. It is noted
that the travelling accuracy the working toblstween the rows is affected by the physiological capabilities
of an operator. The greatest accuracy is ensured when the landmark associated with the rowthpacing
Agui ding sloto, orients the agr i cul pteastotanhakemnaashi n e
designed, which is installed between the tractor and the agricultural machine. The studies have shown that
the formed guiding slot retains its parameters during severalrouetilling and can serve as a landmark in
these operationgroving 1.2 to 1.5 cm plant protective zone.

Key words:protective zone, driving accuracy, adaptsiot maker, guiding slot, intenow sail tilling.

For citation: Romanovsky N.VEffectivenesstudy of the guiding slot ithe betweewow soil tilling.
Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i
zhivotnovodstvia2019. 4(101)33-39. (In Russiai

lojHjddj tcOMlis j ded 2 ftcd h d tcd dzj fmist

1 ted 9tsL HJ dz' 9 Odzd d dzj ts BiidCEBAREsHO dadzO W B34 » Odzd U
Ctstodzj f dztsH 5B | 3P 5 tf &) O dedtfij 9k =@ it 18¢é¢20 fMds d dzd
MjotstBtetslsO MOBOW BiolEss j gl @ ilesd j ey e [ 4] .
1 Iss ftetso jHjdad ] ot sdrticlz ytizizf)j dfticas da sy delisy dz' dzts iy
sO¢ co¢ H dzw Zh Odzj dzd ¥/ ym e tdaip B Z Qe OidE/ dag 2dz0
ftoeddsd dzgj dzedj ¢ JjtBdydHBsoe dejtcdH SiAftdafpCd@) Istfvdz@Idr, 213 tclz H ¢

| BiyHEZGYHA 7 ©COBESHESSIHEORf csfsdzSj 1000
ftosdL @ tsH dIsfmw EHOdz] dzd Plstc Asstc dzvdk@ o H Oazdzlz ¢ s j
By HEZEGY HEBRG . tegMmisO tc @15 K js Qg Wzv Is ¢ 40, 0€é680, 0 Is 1
LOhM dlsdzO"  sdzcMO BiCOEBEQPIEIsO®E Is My dzdpygjzdrddglz 8 Istclz H tsL
s Htsmisdy jdedw t©cOLodlssW WetSlisal'o,des@BY todf igfsf L EtsH Mls
Mssdzso 52 Mo j Cdzr, B! Yydetp zf totsff s 8 U §f dedhw mSgQlrgivim s o
stcd ftosftsdcd [ 3] . 1 dtfjod!’ s o ucdd tsjdas @ls @ O» Jdg@hlsj 2 |
sls Istsydazsmisd oy HJ ded v ofif oz S @senldsiyw 2 fifldzodg! dedf o O Is S te T
OGtcj GOIstso s dBidadBeydaf jYiaP s i ® o3 [ 5, 6] . 1 JHB
tcOMY tesMmis tc Odzj dzdzets 2 , fwdh j zLtOUL HOjdalz” KO dzd ff sMisB 59
Ctstodzj f dztsH 59, Gtoj Bdz] o b s yteshftcr dzs s g dzd v to f Zdz' Is
&j N HEZEYHd A SBtcOB kWAL d sdisf §dgj ME JE MY sMse dts
ZOf cOo dzw 8 h OW BistetsL HO. | tRyffHnjde@Hgeej Gdgrls tdgd f fts
EflsOdatse dzj dzts, ylsts f tod dsAoedd aisPfys{dfdz’ O e jnd O P i3 s s
ZOf cO@o dzw ¥ h j 2 BBtetsSL HjL Ot Is] sfla® W if sh csEHdOts0 C j] tcOB
Hisdzy dizO BT Isjt 6dzj Mddzd dzli Hety te tizdiss fislOtdsw h | ¢ ts sSBBtckzHSO C
h d ted dzO f sdztsfyr L tsdz tcOMY sSdztsy J ded W

34



vjndesdzsedd d Isj :dzdujfnﬁqj MejHMisoa O BjrOdzdL Jtetso Odzdztse s fftetsdL o tsH
ttOMmisjded joatsHMmlsa d Ydotslsdziso sHMlse O
dzj Btsdz’ h d~q 5Bl j BOR rfdms Jiz g lste dgp @ W dzj H 5Mls ©

L Csdzsd3d yd MSd dzj yd dzi f tsgsds fiplde @O dzff € 52 Isjmdetsdztse d d
1 OdB sdzj ssydesy MOy gEHRY jd tjeckzdzdetse ¢
fj dz2 A sL BON d dz" f sL dgg pdatidte v wizOegL 66 N j dzj 2 20 Mj o
fted MBLHOddd Gted] dzls d talgd hddQiz] f, 5 dafv qzf@®edrj L O\dgdety LS A 1
fn By HEEGY H! W d] . ] slHREYB dz®OVY dz OB EROBIOO &Y IFse 2
ftetso sH J dzO M Il M Mss L @M. 1d)dzmis J[s&]s 503 dHOH Isj t
stetsMdlsj dz/ desets tso sh | o tHfHdsdg O s sSBUQ@E Wy o s H floej@Qlzts d3
(IJ1RRJL1). U ndesdzscedd dzj Bds] lsd dzj fg Odtadf d fMtej HMIs
sotshdgr n Ckdz skzte f toj H Il dD K dss: &dzf 2 P & | dzbziz 2
fted f(6Mmjoj IBFddthsdp@audO@lststodsr j dJdhYf" sOdzdw t

( ZOf teOo dzw s h j 2 hj d) 5 dBEh 1 K cRE®EEj 80 oL By &
of sfdzj Hiso dd sticte ] jdrBlefeiiEts s’ o 5L O d daf
Mjd T6L &O" d dz ftod fl &m*qumWGDdde@D hided [ 4] .
SBiKOBBISS j . [ O dzdzOW Is A - W "\

ZOL o Odzdj ¢oMsOR OdME OF
1O0EjLCO kcdkedj ddy s
h j dzd ) ftotsdL otsHddzOM!
) dzO B 3 § dadz’ QA3 - dztsd dzj te g L
Cslstster j Bsdzls d tetso Odzd ~
fj dz' = sL BON d dz' q ftec.
sSBtcOBBISE On ste -
fjd MCERsLw2mise j dedg' j &
dzOf tcOo dzvw s h 3 N j dzv ds. ' -
Jtodj dzsOydw fanzJEISLcBU” fy [ : i
O te@o cdzw s h j 2 h jdzd WOz atSLd3tS)|dztSfI]lSJ

lh jflse j ddzs MdedL dls' L Of s dglz dzbﬁ%whﬂ%d OB Gs
BBd Y HEZWGY H dats 2 BBtGOBiSlSQIfBSrﬁZﬁS dﬁfndz*; f@lgdadzisfnlsc[
stokzHts] BS sMisd d3tsdzls®>1qs tgoBSt@Bcglzdﬁquqzadgqqub,S“dzdg
fedmy shse di dd?2, | 54 & &% Em&@ﬁ%ls GtejBd |
CONY EEhNkEOM G & 1§ § gk Y &do Ltsgsoem BBy ddnis
tc O d3dlz" j CodemistezS ydd fﬁ]ész(: 1SLd3PdZ(,‘{ Be s dzj BTt

LOMudlOdr @O Hefd lsOngngd%gqu dZngngﬁ;ggzdzmeg
oL dd COsMke ftod dO] L Cdy f i fis shisd B Sseduin
@ 5L HOddjdzlsttis O dzO U‘S‘%Jcte '% 0lsto® Bt G § B ded
fry By HEZBY HI W B, js %BéSdﬁJJJteqtsHo A

[ iemyiSdod d fnﬂtsfntsr@gmsqﬂé%@ IZLSO0
bsydztsfylsd o tsy H j dad W frudg; dﬁOshsddiaquUtG@fmSBquzq
BjMHEZEGYH @S2 BOBKISC ﬁ]] &%Of l]'tSfr]JW
HOdzdzis ds 2O 1600 dzj dad d Utﬁtﬁ?o%*fnlés@é” o 2R Utsfr]Jf
s f dats o Hatsds O 1800 dzj o ﬁ?uatﬁ@ %08 dzdzdntumdidwﬂpizlsfn
OB syYdn BtQGQdZ-tsa, U’IS"‘LItI?t& tﬁj%owdn Mk ¢ dzd dzd fls ©
2O tt@o dzw s h 2y  h j dz0 . ftejHh jMisoksh j2 ©BeOBGISSd

118 Mmds.
35



ISSN 01315226 & j tst6 j lscfu;fngtﬁt@O‘i{lsﬂﬂszJZﬁQmeSQ ¥ k2 to dz0 dz.
ROGGCI. 19. Irf. 4 (101)

ltcjHh jiplso zs h OwW 5B tolO@ffistiscRddd o hfjt®yoj jJ o Isj ygj dad J
fJtjH dzOtc j L §ds 2 detdeipd@h € o jdaQ dzd Isj mdatsdztse d ygj fm
ez ddzz 18 fdz. A steid Wy @ dedzi dzd jo | B disjoojS@H s ls
fso jtondztsiisd d M jodsj f Bigw s fflze fezdets dzGe  dzOf 16 O
fpdzj HEZs M d2 Hjd . | dzOy dfistdnjisH o Qtdsduej’ dz' fdsts sfsts g3 j dzd o
s fls ©8lf0zOM 85,35 %; 12 0 M 2§ 5.

258%; 2030 fpd6, 72% . U9 jtoH Bilsdesitsyenr dzd W syd ded © O
420 ¢ dzkzB gzl , 8 0% @2 HH sBsh ! ¢ Octej OO, Mehssw
CErAMdB D4 M&H5 ¢ 6/ M3 OHOY ijBPdZjtejL O d Mmjwdtd

I COouyjmlsej 1t dzj 3 el ydetstte g Blss M j ez ff totso S H (
ZOf teOo dzw s h zs  h jdzr | o fotg ok jLtis(ovO dzfy ez ekts B & @ Ols j dzw
i OHOYIs]ts. [ dzw tsB j ftff fotsjrdedi j dzd@H O dPEtisdj ¢ Ols O, f
G dzkz B d dz' ntSH O detsy O, dz@f tc Ow @ didd of d3ts H o tefly j dad W d
CtsdzimistezC yd d LOdr , ¢ PEEg FOijtzizy BEQOL Ols j dzw
fj dz' MCtsatsL W2 P o jdzlzdzts 2 frcdagh 1 ftedCOLr 908 hdo ¢ tsd
Cjebdzdtelzjlsmvw isdshdls g Hass de.0 di3r [ 0o jisd jted@d j f ot

RfMMmdzj Hise Oded W sy Oddzdty' o Hj dzj dzdzts o3 z
dzj f sftej Hflse j dzdzts 420  fiffetsififjder @ A M Basd&z00d dats
fpej Cdzr d dz© My J yd Odz' diatsh lze"r jHinjlsdajdegodiidy A yeAshikldstH)  § 5y
fl ctejBdzjots2 50 ton detsfiflyilssd wigils O©F toj o P jlatizdizy B dztf ts
stsydesmisd oty Hj dedW. H dzd dzj G ts dzO, sftcj HJ dzWw dzO M

{fted Hjdzj ded VW oW ddzy to Jd@ists @eOdz édirg,? C @) ) o Mj d3
hg dzdj, diL 3j dzj dedj o Isj mpbizdeg ¢ @dsg Bf zd Yo lststcdtsds
odzdwded JJ MomistswddY sd®@]lsd bt o ted " dayfdy)C
ftotse sHJ dzts fiy! o Mtssilse jfishjswdidin ML agHUSERBECES|2H | dzw j I
dL d3j tej dzd 2 . lstsudztsfr]LSJ & .5 H | dad v

l etsW d dz SBtOL 59 Oqzcﬁz dz! IsOIé dzd
St Hjdzwdhv i qtsdyshw Ag&%d G(gzlﬁd'thGBdezG?q’tsOsdeB
dsds. 2y odgHwn m@gwagn&azwdzd%ag&@wg
IZdZISXJdZdZBQ UJtGmOd?HG@Q) j@JtGJLO SrhOdZ
HodX jddvw Octej cOlsO, fn %%L§Jt@9%‘¥f&‘é§3 ls(g](%dztsl’ts
1i2Mkodjd GEELO 3 SGy %E@E@ o St M piTaOt s
HOo dzj dzd § 2O BBk m“’ﬁ' . qg q’oE?G?3 SBtOL 59 O dzdzts
ko jteH sfls d 5B OB Sl OdEgses an IBU o ol
108G t6r fosdL o sHd dzd ! % Ltsdz BtGO L 59 Odzd W
hjdzd. Yted odzj Hiej dzdd Q@ﬁﬁ@a&ﬁﬁ@ﬁﬂdcm@@Jﬁ@aﬁw“
fetsdzd S dztso j dzgdvw " 2§ O. z§RY&BSRscBEdsd BiidL? ftod ¢
hjdzd tsftej Hj dzv dzOM? cHBPEEd el Nesd @i 19 d6g, deydgzd -
dzO0d B tsdzj | GdzzB 5¢ d &3 =ofstetsdad ¢ datso j dzd W d3q

hizf O. ) O34 6 ftesosHd gz M o r ff SR dzd d s § A dzt
o' ff sdzdzd dzd W CONHBEB rhj cBgesdc dolBOBEE s h ow 1 j
fesyj Mo fted Sedi kydpEs Qezd d OB tsydn

fj dzt = 5L BON d dzf 15 dzOtifg @p i "dgoh d dzd ZHcd ©BLOB &

{ ) H]dzjiad@dzj dgds” WESBEBOC y J 4 Zd fesdmasHdds |

Bty Hj dv dsi! soJ CHERNBOE so OdfdisQe ", 1 | dagfj dzStOs ye
36



vjndsdscdd d bjndduimSdj MjumsoO d&j OddL oo Odzdzse s fesdL o SH
tOMmlsjddjotumlso® d ydotslsdass sHmise O

Memisswddw N jdd ftese sH(UzOM' Gf edesg tizj dgff gadsts p )
ded 2 ko jtHtsMisd §ys' . ZOY&EOLdndd ™ {dsC Ot @idsdzs Mls d
L Bjdej dedj Iso jteHtsfisd { tsfifjtso dzlyezis v d3 O cYtasjfipdells O B d
@OtjLC¢d ctejBdzj?2 d foMgeWPhksmis! otyHjddY,Q £tlststs

a5 10 15 20 25 30 P kz/cto 1, 2 Omd@;ﬂ.
1 jtcea OW d3d Y HEZtew H dzOW
= ftocotsHd &ZOfM! 16 g% dv 20
1 & SBtOBISCd f§ojten dshisd
ol A s My jyujdedj d3 ¢ OL Odzdzts?
T dmf sdz' L s Odzd fiy? -0B, ¥ic ts dzf))
20 e Hsf sdzdzd s j dz dz¥ 3 o fls Qe ¢ Ods
250 Ny d° t©OBGYj?2 f6ojtndshlsd.
. T B St ts dzO dia ls tSt€ Is d o dgts B MY
L 5dz0 MmO tOflsjdd2 10
- cOMmlsj dzd?2 ffdj GBtOBIC
A 1jtin fesejnjddid &

tdm.g ¥ dE dL d3j daj ded v s otsipete Gits § C s ydfrtctoo S H d dzfipw L C
ZOf Qo dzv s M j2 "jidzfsysr o hjdd d o Mmdj )y dats

t-lsojteHis! fBhpgedke didEdy hd j OB Ctdjf LLOCksKO.
S Hjdjday kojHs@lsd, By dts 2 5BtOBISC(

o) eushs: fEus: Eo%‘%jfd%%tezr“?ub%teowzww? "
hjdd f i lItsfnJﬂ MH Wy dzOW  tsBt
....... ‘lso jHEBME! fsys’ dﬁOéthOf’ W”J gzgsc:lzfnlse 2 C

smdzj Wtsts tctso O w
¥ shd) %d ? dch tGISSJHJdZde:s 3 Y HEZztoW H dzts 2

[ iHEtGWH | BB&OBB@@@W?%%B%ﬁ dzqtjfrt)msatSHq’dZ‘Sﬁ]J
5 Bjte] BlieOnlsOddw sk EHBBNBI &) FMBigw p d@OY L O
1 jtojH ftotso j Hj dad j d34)'dztj:1tsa'§fb“’1mzmwj s OB dzd -
d3d Y HEzteW H dzts 2 sSBOBBISC chﬁ@” d@jfr] @jjzdzBJJLUB ISSJ
fsMjo0O MmejSd B &s E&Eﬁg%z‘jzdzts I o) o2 Jd%qﬂr
2O teOo czw s h j 2  hjed o SR LE ,,[:dzlscgl J“‘"f"sg
Cbd sdo Olsted g o j B 5'2‘9334%12@35 E& Bt On.
SBELOBEBISC ). [ags B BHE O dts
vsO0Bd&Zzdyo 1
ve jtcHEsMIs! fsyer 9 1Ldzj 3] delsOr Y tso jterndesisd f sdzv o

1 jlcoOW iy HEWGWH l sstcOwW d&j Y HEZKGWH
vo jtoH s 16.07.1%9, ¢Cg¢ 16.08. 1%, ¢g
fzsw o3, | dzOf tcOo dz| Bj Yy HEZtw dZOftcOo dzf d3j Y HEEGW

hj dzs hj dz!
76,2 4,2 3,5 4,48 4,9
152,4 4,48 7,0 4,34 15,4
228,6 2,76 14,0 3,01 15,4
304,8 3,41 15,4 2,31 17,5
381,0 12,6 17,5 15,4 15,4

37



ISSNOlSlSZZGUJIStBJ sdud MSGHROYs da@kzmlal? ¥ &zt dzO dz.
° ® HAMPD ¢ -¢ d HODGDPO

1 Of Qo dzw &8 h OWw thZJJrSBHl{Ofnlsdl{dZB

MY stedtetso OdzdzOW o ff sH f OR tsds dzts B tetsdciH jsdiabd | BJ

MshteOdw § Is e sd f Otc Oy @B slsdS If PtePdd Jster  dzO t

9jGjlsOyddzse s  jtodsHQ@ BEamb sdf?2 od fdggwjlszOn s

fdziz ) o Is - sted j dzZsdtetdgj toHisflEdY fsys" o h jdzd

Mjd MECsAatLWwW2Mise jdede” 7 Isj yg@zdgdz o toj g dzd dzO G dzkz B «

BjNHEGGYHds?2 GBKOBGIS jfisys’ HP OFtslsdes gy Mzsj  6OC
dL digj dzv jsfw d MMl Oddwy jls |

IRI[JRJILT OARYYIRRIBS

1. Masiunas J. Mechanical Weed Managemet. stsdkzyd &z [ . [ . dsotcj d3j d
in Organic Crops [C dzj € Is tc tstelgddn 2 tedkO "  dz' d tBtczHtse Odedj Hd
td1dd HebH @' n CkZd skzte. uwff Qo Y
https//studylibnetdod15437835hechanical ct smMddeV stcdzOctetslsjre. 2015.
weedmanagemenin-organiccrops (HOKEO cSEkhjo 1. 1. vBydztsy L J
sBteOh jdadw 12.02.2019)ftcOCIsdCO. wlB: AJIPOL O(AR.
2. Gallandt E. Weed Management in Organi8 . t g S sy dMmyd o 1. A {
Farming [C dzj € Istc s tegzm® teffy ¥ d eglz - S5O S. R. O MistcOR Odzan
Hsflskz O: OfSLH] d&zr 9 O0dzdwY Botsh dz =, B O
https//link.springercom'chaptefl0.1007%#%97 ff tetsf Oh dz' » S kZdz! skzts. [ . e
8-1-493910199 4 ( HOLO 5B tA@Mj6dzd WL 0 1.

12.02.2019) 9. 1tdkzh¢dd ¢.1. d Ht.

Bt sdBOdzsoa ME d2 1. 1. | sSLdeQtag LoCodgdv] dpdsfctaidoodr?s h f = h
Mo Cdr BeOddud MEsdd Miso st Yo ts j gk M dedetst v 2 BOL «
UJndesdzsedd d sjirnddug BEEMHS simMtc NSy O 1 ZOHB S 6.
BiROddL Jietso Odedesc 5 § o100 sHMso O fsHEZSydd
tcOMmisj dad j o tsHMisea O d 2047 altdls dathdsticHsfj lwo O) . ¢ . s Odzd dzd d
- 93.-5%. 48 1.1 . Rfr]frjdzc;HtsaOdz.q’J {
4 . t sd3Odeso MECd2 1. 1. QIzdzulmq’ﬁ&&ﬁ;]ﬁﬁf&tefqﬂd;qlst;de

1 sor hjded LWWJiClkdoe detsfgls tf OBdgjst @dzd Y jf ftsOH s € ¢ Ot
sBtcOBBISEC d By HEZEEWHd25e Odetf g ¢ @8zt g MEC jsdgdzj H j dzd d
Ljdgdzj Hjded F deddese dd d  tslB jtshedadhiusjo IPSHaRI0 18 dzv ~-B dz@.. 2 2
Micj HMIso O d&j - Odzd L d tcts 9 Adzdzts cush) Istfetstg @ L adis Hefls,0 Os O dzd dz

ftesHEZSCydd tcOMisj dzd jro.®HHMIso © [ yJ &< O LWWjC
Ydotslsdatso.tsHAOSDO. - -0 98) mdescze@ 4 yj MSC dn s jtoOyd:
5. gjdkBduyjoe v. 1., b d3ostdiditsoe dzts 2 | . 5B /OB fiFIsCHo ff syo

[.¢. 1 sor h jdad CztomtfordfiPOH E@QtE2 Yo o sHtsd Odzad yj M C
stezH dWw f tod O BL HJ dz 9oC=xledHd dz' fotdd=fdOh dzf Ptels s W j dzw /
fnd dz MEBatsL W2Mise | dgfdn S dddF e dizdlallg ) ¢ o §  ~hiPeigdH firfldcats® O ddsiz
ALJu 11 c¢lImMitsemMCd?2 { ctisdiize Owipse Q dztztcBH S ydd to
OGtetsddzy J dzj todzr 2 zdzed o j 0 fifcp lésjslelzts af ey fide 0 OI6624B.1 8 . - 3 ( 9
I BEeY We.dd2@ 19 .4 .83 (91) .

38


https://studylib.net/doc/15437835/mechanical-weed-management-in-organic-crops
https://studylib.net/doc/15437835/mechanical-weed-management-in-organic-crops
https://link.springer.com/chapter/10.1007%2F978-1-4939-1019-9_4
https://link.springer.com/chapter/10.1007%2F978-1-4939-1019-9_4

vsjndtsdzsedd d Isjmdzdy

uJ
teOMmlsjded jotsHMmlsa® d yd Isdztso sH Milse O

Medy MtejHMmlsa O BjrOdedL Jtetso Odzdztsets fftetsdL o tsH
9 s

REFERENCES
1 Masiunas J. Mechanical Weed ManagementMo s ¢ 0 w: FGBNU fARosi nform
Organic Crops. Available at 147. (In Russian)

https://studylib.net/doc/15437835/mechanical 7. Yakushev W. Tochnoe zemledelie: teoriya i
weedmanagemenin-organiccrops (accessed praktika [Precision farming: theory and

12.02.2019) practice]. Saint Petersburg: FGBNU AFI. 2016.
2 Gallandt E. Weed Management in Organi57-67. (In Russian)
Farming. Available at 8. Rudenko N.E., Gistsev V.F., Orekhov V.A.,

https://link.springer.com/chapter/10.1007%2F9Sukhov  Yu.l. Astrakhanskaya tekhnologiya
8-1-493910199 4 (accessed 12.02.2019) vozdelyvaniya ovoshchnykh, klachevykh i

3 Romanovskii N.V. Vozdelyvanie stolovoidrugikh  propashnykh  kul'tur  [Astrakhan
svekly v  organicheskom sevooborotd¢echnology for cultivation of vegetables, melons
[Cultivation of table beet in organic cropand other row crops]. Moscow:
rotation]. Tekhnologii i tekhnicheskie sredstvéhn Agr opr omi zdat o. 1986.
mekhanizirovannogo proizvodstva produkts® Polushkin A.V. et al. Ustrojstvo dlya
rastenievodstva i zhivotnovodstv2017. N 93. narezaniya napravlyayushchih shchelej i- vo
48-53. (In Russian) zhdeniya po nim sel'skohozyajstvennyh mashin
4. Romanovskii  N.V., Perekopskii A.N.[Device for cutting the guiding slots and driving
Povyshenie  effektivnosti  mekhanicheskoihe agricultural machines along them].
obrabotki mezhduryadii v organicheskoml nvent or 6s cert il99Q dat e
zemledelii [mproving the efficiency of Russiaf

betweerrow mechanical soil tilling in organic 10 Ustroev A.A., Kalinin A.B., Kudryavtsev
farming]. Tekhnologii i tekhnictekie sredstva P.P. lIssledovanie propashnogo kul'tivatdra
mekhanizirovannogo proizvodstva produktsglubokorykhlitelya dlya obrabotki posadok
rastenievodstva i zhivotnovodstv&019. N kartofelya v  organicheskom  zemledelii
1(98). 101107. (In Russian) [Investigation of a rowrop deep tillage
5. Semichev Ch.V., Smirnov I.G., Mosyakowultivator for processing potatplantations in
M.A. Povyshenie kursovoi ustoichivosti orudiyaorganic farming].Tekhnika i oborudovanie dlya
pri vozdelyvanii propashnykh sela 2018. N6. 2224. (In Russian)
sel'skoklmzyaistvennykh  kul'tur  [Inproving 11 UstroevA.A., Kalinin A.B., Murzaev E.A.
directional stability of tools used for cultivatingOtsenka effektivnosti  tekhnologicheskikh
row crops]. Vest ni k FGOU V Pd&eraismMo piloteegsakk asnovnoi obrabotki
gosudarstvennyi agroinzhenernyi universitghochvyi ukhodaza posadkamwv organicheskoi

i meni V. P. . 349 Na(®lh KBi rtekhmologii vozdelyvaniya kartofelya //
(In Russian) Tekhnologii i tekhnicheskie sredstva
6. Kolchina L.M. Sovremerye tekhnologii, mekhanizirovannogo proizvodstva produktsii
mashiny i oborudovanie dlya vozdelyvaniyaastenievodstva zhivotnovodstva2018. N 3
ovoshchnykh kul'tur.  Spravochnik [Modern(96). 6673. (In Russian

technologies, machinery and equipment for

vegetables cultivation. Reference book].

39

1

S


https://studylib.net/doc/15437835/mechanical-weed-management-in-organic-crops
https://studylib.net/doc/15437835/mechanical-weed-management-in-organic-crops
https://link.springer.com/chapter/10.1007%2F978-1-4939-1019-9_4
https://link.springer.com/chapter/10.1007%2F978-1-4939-1019-9_4

ISSN 013152266 j tstej Isd yj MR O Yls dz@zmas? ¥ Iz tc dzO dz.
ROGGCI. 19. Irf. 4 (101)

L $31.362.36:631.362.333:533.6.011.1 DOI 10.24411/0136226201310210

Vot ofrovt s oluvffovrRyRrRt IOV L1 sdruvt
CAanrsuvRrRIV[J8UOR LTt 09/ RYIGARS VUL T L1 O
¢St JrrRUOGfRY[EHSRS &) Ju[J ][]

¢ R
I JusR

1. gy0OBBBHESdE,j ndz. dOESC;d. . 1 OROttses, COdzH. Isjn da

RdzMisdlskzls Octesddey jdgjteder = d { Ctsdzsedy MSdr fHtesBdzj o3 fn
WddzdoOdz A 11V Al ¢4 JIsElleB @ dzS b sid v

{BiMmfjujddj 1 dgjtesasBjddy jdedey toetst WWJ Clsdodetsflsd Is
ftojHic] OzdL Oydtsdedzes?2 HBtOBSISCd Ctstedzj C dzzB dzj f dzsH 59, 8
LOHOYJ 2, sO¢ co¢ fsLosdwjls Mtse jteh j dzfflse tso Ols-! ¢ tsd
Isj m detsdzts 6 d ugimsSta ] df OtsjOx d d3r WEdeC ydsdzdtetso Odzdwv Mmtstslso j e
AKjdzs diMmdzj Hse Odegd?2 BT dzts BB tSMdEco Odzdj]  OtcORj steso O
Ctedlsjtedjo tyjde¢d WWJijClsdoadesmisd Isjrdzedyd M&dnr Mt H
COtlswW jAk tesH d2OBRBd ud MSddz M smtse 3. lJtejHBj Issdz dMmMmd
ftesy MMmr ftejHtc] OdzdL Oydesdzdets? HBtOBSISCd S dzzBdzj 2 € Ote
dmmdzj Htso Oded 2 W o dzW dzts fiy ¢ sjrdzdyj ME sy Mtej HMiso SdzMf toj H te
Ot esHd dzZOBBd ud MSdd3 MY sMse 5. RMMdzj Hiseo Odedw™w o' ff tsdzdz" dzo
fsmowh jdedgr » dMMdzj Hse Oded® MY sMsBSe d dj IssHBe o] He
d sBBBN jddw 1 Cfff jtodd3j delsOdz dz2 D 1 Odzetey BE ¢ {f ge@iz o) dzlzr B C
MsMlsQo dzv ¥ Is H OdzdzgOW ¢ ZOMMdW S Oydw MmJjfOtcdtckzs h dr OB
sBtsfdatso Odzdz" | L OHOYd ©OolstsdiOIsdL dqtetse Odeder 7 Md Mmisj d3, C
Cdzstetsdzy d BEftwOodzj dd™ o)) dBQdizd s PN dathupgz d Hsh@p B
COtelstsW jdzv Ol esHd OBy MEddz MY smMsB 3.

I dz2Oh dd3 ftescdesL O3 OolssBOISIL Oydw Ctsdlstetsdzy d k4§t
ftosdLotHdIsj dz desfls! Isd mded U4 MEdn fMtcd HMIso d fmdzd L
ftocjHic] OzdL OYSisCzfes T dzB stzPB C OtwclssW j dzv  OL tetsH d dzOdzd yd M
ftedgj dzv j 8" 3d MY shsB OB3d d BO" d dzORJ .

sdz¥ ydorj frizes d dzOB3d ud M d 2 My smtse, fted Hic] O
OolbsOldL qieso Odzde’ 2 Sdastesd , IsjonddujmMSs) MjHmlse s

r dzv  ydisdtgp@edeafytctso 1 . R.}, Otg@BJjOscdso @o. lftsBOIsdL Jqteso O
Ctedlsj tedd + W Wig SHstejo @ardnus@y dfs dzdzts?2 HEStcOBBISCd COtBsW j dzw

vdnmndzsdzsedd d birddudmMSédd MtejHMlso O i -~ Odzd L dtctso Odzdats
Ndosslsdso.BOMBs O w4050.101) .
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Ensuring energy saving and improving the energy efficiency of technological processessalepre
treatment of root crops, including potatoes, is an urgent task, as it allows to improve the design and optimize
the structural and technological parametang aperating modes of the relevant equipment. The study
objective was to justify the computaided control parameters and efficiency assessment criteria of a
technical facility for presales treatment of potato tubers by the aerodynamic method. Thewstsidycused
on the technological processes of the-gake treatment of potato tubers by aerodynamic method. The study
object was a technical facility for peale treatment of potato tubers by aerodynamic method. The study
included the review of relevatfiterature references, analysis and integration of experimental data obtained
in 20162017. The scientific novelty of the work was manifested in the presented classification of separating
working bodies for cleaning the root crops, the justified taskfiefautomated systems, the effectiveness
assessment criteria and the monitoring and control parameters of equipment forgake preatment of
potato tubers by aerodynamic method. According to our forecasts, the automation of monitoring and control
of operating modes may increase the equipment capacity and reduce the labor and energy inputs during the
pre-sale treatment of potato tubers by aerodynamic method compared to available methods and machines.

Key words aerodynamic method, pmale potato treatent, computeaided control, equipment,
mathematical model

For citation: Dzhabborov N.l.,Zakharov A. M.Computeraided control parameters and efficiency
criteria of presales treatment of potatoes by aerodynamic methekhnologii i tekhnicheskisredstva
mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnovo@8i@. 4(101):40-50. (In
Russian)
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INFORMATION TECHNOLOGY FOR FODDER BASE OPTIMIZATION
N.N. Novikov, Cand. Sc. (Agriculture) V.S. Nikitin

Institute of Technical Support éfgriculturei affiliated branch of FSAC VIM, Ryazan, Russia
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teOfmisjddjotHflss® d YdotlsdasotsHinlse O

Agricultural science and practice have accumulated considerable experience in increasing livestock
productioncapacityand solving the problems of crop yield improvement. However, this experience is being
tested and used not in an integrated manner but at selected agricultural enterprises. Therefore, a systematic
approach needs to be applied to elaboration and implenoentaft strategies of agricultural production
management based on the adaptation principles, enabling to take into account the specific operating
conditions of every particular farming enterprise under any form of ownership. A computer system was
developedwhich facilitates the adaptation of livestock and crop production to the specific conditions of the
farming enterprise and to the latest achievements of agricultural science and farming in planning the fodder
production. The system encompasses the rafjgie¢s of tasks, grouped into two interrelated blocks. The
tasks of the first bl ock are dAldentification of
Al denti ficati on o fTheflesignedisystemzakows carngng auti the esuitie talcutations,
which provide the most efficient use of laraisd material resources based on the comprehensive approach to
creation of thdfodder base, considering environmental, economic, organizationté@mtblogical aspects. The
specificnumerical indicators for botindividual farming enterprise aridr a district, oblast, and region can be
obtained

Keywords ration, fodder, software complex, mathematical model, database, fertilizers, crop rotation.

For citation: Novikov N.N., Nikitin V.S. Information technology for fodder base optimization.
Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i
zhivotnovodstva2019. 4(101)50-61. (In Russia
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Ta ove otz Jiratens o ronmoete MUTaTenLHOCTL KopMa, K.e. wpmerypnt [wim | foere T, pys
uuuuuuuu wal| = |foo PYE ouz. v
opua, re [ oa] o3l ozo[ o012l 11s] o1el opol pod 4120 350{14.692] 0.12] 650.00
4812 38 8119‘ 044 HEIEIEID‘
Koadycpuument crpaxosoro (hoHna KopuoB
0150
Cerant
Ton EE T LT o s
nnnnnnnn uia = 0ot 1, pyb e ép
opua, vz ‘ ' £l
4813] 67| 58.21]  0.35] 1400.00 N
Pacuer notpedHocTH B kopmMax FENEHBIE KOpME
uKe.
Chni For o1t [ nowane Jintatens- [oranmacte
1207.3) 1207.3[ 17439] 536.6[ 46951 4024 4 0o 0.0 eymetypr | e ] oc pyd
2 T [ Tetaas Jirarenc rommonts opM3, ke
AL || oo e 4 so01| 1s0|171.41] 018 20000
= | 3DES4| EBEEB‘ 1DD27‘51423| 53994| 25711‘ I]EI| I]EI”
1324) 250{ 40.11 0.20) 1600 DD‘ KopMOBbIe KynbTypbl
CIT LETERS (e CebecTon]
wra = HooTe | mooTe
nnnnnnnn opma. pyH|
A4MEHE 7| poeoit 250| 21598 1.15]3500 EII]‘ -
3ENEHaA MAGCA TRAE MHOT 1500 171.41 0.18] 200 DD‘ - B“’Wﬂ_
= =
|
oy
< %;a OBwan nnomans noa 582.00 B :%ﬁ Pacuer croumocTn Ko puoB ";
=] | KOPMOBBIMM KyNbTYpaMu =] =8

tdMt OB Yils fbtejBdsMmisd o SCHtedkOR HA&Y Ctkf dsc

1 sdzlz yJ dzdzOW gdaW stec GClsOfr e M j dedw LOHOY o
Cstedstso © o Cbd ks, clitejHjdzjddj ftlsteyBdasilsd
Ptotsy O2 dzts s+ f dzsh OHd)l . Wstcdzdtetso Odzedj B OL " H Odzdg
dqdW stedBOYd j2 HEZY LOHOY2. Wistedidtetso Odzadj B OL ' H Odzds
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3. Wstodidctso Odedj MJj o SisBisdejsdsjOdzls Otedz” 7 ZyOMmlsStse s
4 . tcOMmyYj Is f slstcj B dats izt d3j dc O 1 taimj @lglpddalsj Oy - 2y O
FHtsBtcj ded W = ; ZzOd d3j dztso Odzd W sdf sed?2f syoe
5. cOmydls fslstcj Bdetsfis dntsfds Oo 3 tej e Odz dz' =

PHtsBtcj dzd W = ; RAW stcdgOyd W BOL T ) f
6. cOMmMydls ftsistcj B datsisd Sts telfg S Selisdztel bs B ldcfy Wdzd W i te i tsdz
7. cOfmydls fslstcj BdzsMisdn Odzdzorn dJOg efgB § gy yg M< dn
PHtsBtcj dzd W = . sBMdzj Hise Odzd 2 .

1 Oy B fjtcotsets 11sO0f 0 1 @jh®Odfis. 1F Htoj HinlsOo dzj
cA Stcd3d totso Odzd | BOLT HCCzoRez" Issz to 7, ¢ 1 dmifitedz: L 2§ o3 §
Wstedgdtczjls BOLEZ HOdzdz dho j@ltHalzl §, o CHsGLsHc OWOdzdz 7
mMsHjtydls Octetsn dddd yj MS dgJ nOteOCIsjtedMmisdCd

XosAHcTBO

QOO "MyprHeKOe" PA3SHCKO M paioHa PAasaHckol ofnacTi

baza panubix "TONE"

Mog  |M2nogp. (M2 cee-1a (M2 nona (Ko oy net. (HammeHo e ande Mn. nona, ra ¥pox., wia |Mymye, % |P205, w00 r (K20 meA00 r|pH  [HosadeTeo -
2018 71 1 1 1420 | AumeHs Apoeoi 216.00 5.0 1.40 15.00 10,00 |5.30 (000 "hhypmancroe” Pazanckoro padona Pr
2018 71 1 2 1321 | Kyrypy2a cpegnecnenaa Ha 4010 2500 150 15.00 10005 30 [ 000 Whypmnicros” Pazancroro padona Pe
2018 71 1 3 4211 | MougpHa HA zeneHYK WA 14040 150.0 1.40 15.00 10,00 |5.30 (000 "hhypmancroe” Pazanckoro padona Pr
2018 71 1 4 @120 | Ceexna vopmoeaa 15.00 3500 1.40 15.00 10,00 |5.30 (000 "hbypmancroe” Pazanckoro padona Pr
2018 71 1 g A001|Tpaek MHOMAETHHE Gofio ko 171.40 150.0 1.40 15.00 10,00 |5.30 (000 "hhypmancroe” Pazanckoro padona Pr

-

N= Mogp. Nz CeB-1a

Top
[ 2018 = | 1 3:
’W,— l E‘? Bribop ceroobopora i3 6aznr "IIOJIE" ’T‘m

DOMYYIRT D frpo-  Harowerozanme froowadTnowadopr || Arpo: e Pamannca [ Xo3AHCTBO
eE- [OMApOHERCOC- EOMITEL beatt-  pemuecTEeHEODG fiocTE  om, e, oI - T-
Ira TaE koo, pemu fra bira | $ocdor,) Kamdt D, %0000, Eu0CTE,
s e /1007 | rr/100r 7, w1 ||pH
1 1[160] 5|AumeHe sposoii 25 00| Tp&aE Bl MHOTONETHME G 15012160( 0.0 15.00 10,00 1.50|Het 530|000 "MypranHCkoe" Pa;
1 2[180|  5|Kykypysa cpegHecnenai?al 00 [ AumeHs apoesoil 25| 401| 00 15.00 10,00 1.50|Het 530|000 "MypranHCkoe" Pa;
1 3160|  5|NMouepHa Ha seneqyio il 5000 (Kykypysa cpegHecnens) 2501|1404 0.0 15.00 10,00 1.50|Het 530|000 "MypranHCkoe" Pa;
1 4|160| 5|CEeknas KOPMOESA (350,00 | MoUepHa Ha 3ENeHYD 1500 150( 00 15.00 10,00 1.50|Het 530|000 "MypranHCkoe" Pa;
1 S5(160| S|Tpaebl MHOMONETHME Gokl 50.00 |CEekNa KOPMOESA 350(1714) 00 15.00 10.00 1.50|Het 5.30| 000 "MypmmHCKoE" Pa:
L] M Qg:? ‘ E( | E | BoTaguTe nycTyio cTpoky K.onupoBate cTpoky BeTaeuTe cTpoky | 5 | | —
| P’
f,
N T
-

tdml oBHe BOLEZ HOdMZ =~ cltsdzjé Ctstedsseor n G

1 OHOYk olststetsc ts LIsftedd3j dgwIs! qw o "L W2Mlse j
cABtc3Edtctso Odzdj BOL' HCECBStodRsear 7 C N skt (todfm.

] 1 Istsd3 ls smizh j Milseodaf y Js mw BOJHMIs O dzj dzO
CUHBBj dA VW dEsOC Yy o Bl dqilzj t @@L dzr j >, 9 (httots?
CUHBSB ] tzd 5@ tcj dzd 2, Cohselsy j lsidsHodds M d o dHT

EHBto] ded 2 .
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- PR . . . PR
sjndtsdzsedd d bjnddyjimMSd] MijHmMisoaO® dBjnOddL qistso Odetetsets ftotsdL o tsH
tOMmMisjddjotsHMmiso® d Y dotlsdatsa sHflse O
Tox
MWHEPAIBHBIE } OPFAHWYECKWUE I OPFAHO-MMHEPANBHbLIE YOOEPEHUA 1 MWKPOYOOEPEHWA 1 N3BECTKOBLIE YOOEPEHWA
NPOCTLIE I KOMMITEKCHBIE
A30THBIE 1 ®OCPOPHBIE KATMAHBIE
XnopuaHble I BecxnopHble
-
2] HaHMEHOB aHie YAOBREHIA Cpepree | MnatrocTs, | PacTeomw- | Cremwea- | [wmocka- [ena, pyokr [orpacka
copepKaHIE T3 MacTe enocTe | MMuHocTE
b E. kania, %
3000 [XNOPHLIE 0.00 0.00 Merno -
3001 |XNOPUETHIN KANWHA IaHYIMPOEaHHBIN, KCI, K20=6I 62.00 0.90(xopowan  [Cnafaa Cnafiaa Mermo ‘
3005 |Kanminan conk, KCI 40.00 1.00[¥opowaa Cnafaa Memo
3006 |CHneBRKMT, NKC| + mMac, K20=12-15-18% 18.00 1.00[¥opowaa Cnafiaa Memo
3007 [KaunuT, KCI* MgS04 * 3H20, K20=10-12% 10.00 1.00[<opowaa Cnafiaa Mermo |
3008 |Kanwi-onexTponmT, K20=39-42% 39.00 0.95|Kopowan  [He cnexcea{Cnafian Wemo
3009 [XNORUETEIA K2NWA Menkri, KC| K20=60-62.5% B0.00 0.92(Xopowaa  |CnexmeaettCnabaa Memo
M o] o m| 8
‘Hawewsawem ‘JJEL;ICTB B-BU‘%‘HEWMEHUBEHWE va. ‘,Eleﬁma B-B0, % |HamMeHusaHmew:\ |J1&5|cw. B-BD‘%H
‘Cynepmncmarnenﬁunﬂ‘Ca(HZF'DA)ZJ 43 Dn‘xnnpmmﬁ wanmimaanmpneaHHuﬁ‘KC\‘ 62 DD|AMMH3UHQHDEHHma‘NH4N03 | 34 60

tdmlréste Bddj cOd df 7 kHsekjdd2 dL BOL' ¢

1 OHOYk stcjIs! j et L @Y ® W dtayidhj Qgsls Hist ) OR dizslinbste|
cABBtod3ddteso Odzdj MmJ o stsB StetsjsHoej Miseo j dzded S &2 [ 3] . A t.O«

stedlsjted] &3 GYlsdB3Od dtsd & ¥ dpy dejj dzliste €O dzd v ftojHN
Ckdz skzte ) Ml otstse sy Mis OY dzfizdzs Wz tcd . 5.

Kod Hmn R1110[R1120[R1130[R1131 [R1132[R1133[R1134[R1135R1136[R1140|R1141|R1142|R1143|R1144|R1145|R1146[R1150
1140: Pose 031man Ha 3epH0 OB0: 060 QOED: 080  0650: 060 0650 060; 0800 080; 090! 060 060! 060 050 080 080
1141 Posb 05WMaR Ha SENEHYD MAcCy 0ED: 060 OED: 090 050: 060 0650: 060; 080: 080; 090 060 060: 0600 050: 080 080
1142 Pawb 03uMan noskH. panc Ha 3en. yaatp. 0.60: 0.50; 0.60: 0.90; 0.50: 0.50; 050 0.50; 080 0.80; 0,90 0.50; 050 0.50; 050 0.80; 080
1143 Pae 03HMan NookHHEHD PANG Ha KOpM 060 0.60; 060 0.90; 0.50 0.50; 0.50 0.50; 0.80 0.80; 0.90 0.50; 0.50 0.50; 0.50 0.80; 080
1144;Poxe 03, noxH. pegeka Macn. Ha 3en. koph OB0: 060 QOED: 080  0650: 060 0650 060; 0800 080; 090 060 060! 060 0500 080 080
1145 Posb 05, NOMH. PEABKA MACH. Ha Sen. y1of 0ED: 060 OED: 090 050: D060 0650: 060, 080: 080; 090 060 060: 0600 050: 080 080
1146 Pame 03uMan Ha SepHOCEHEN 080 0BD OBD: 090 0B0: 0500 050 060 080:  0.80: 090 050 0B50; 0B0: 080 0.800 080
1150: AureHs 03UMBIA Ha 38pHO 060 060 0OEB0; 090 050; 050 050 050 080; 0.70: 090 050: 050) 050: 050; 0.70: OED
1151; Aurere ozuMbIR HE S808HY0 Maccy 0500 050: 080 070 0500 0.50.  080; 050 060¢  0.60: 070 060 0500 0.60: 080 060 060
1156 Aumerb 0SMibIb H3 SEPHOCEHE 050: 060 060: 070 0650: 060 050: 060; 0E0: O60; 070 060 060: 0600 050; 060 060
1160 TpHTHK.ANE 0SMMOS H3 SEpHD 0E0: OED! 0E0D; 0800 060: 060 0B0: 0500 080; 080 090 060! D0B0; 060! 050; 020 020
1161 TpHTHK.ANE 03MMOE HE SENEHUKD Maccy 0.60: 0.60: 0.60: 0.80: 0.50, 0.50: 050 0.50: 0.80 0.80: 0.90 0.50: 050 0.50: 050 0.50: 080
1166: TPHTHKENE 03MIMOS HE 3BPHOCEHAN 060 0.60; 060 0.80; 0.50 0.50; 0.50 0.50; 0.80 0.80; 0.90 0.50; 0.50 0.50; 0.50 0.50; 080
1210 NweHuua Aposas TEEPAAA HA SEPHO 050: 060 O70: 080 050: 080 050: 090; 080: 080: 090 040; 090: 0900 050: 080 070
1220 NweHHLa ApoBaA CHNLHAA Ha SepHD 0.50: 0.60: 0.70: 0.80: 0.90, 0.90: 0.90, 0.90: 0.80, 0.80 0.90: 0.90 0.90: 0.90 0.90: 0.80 0.70
1221 MweHWua ApOEaA CHABHAA HA SENEHYD MaCCY 0.80 0.80: 0.80 0.90: 0.95 0.95 0.95 0.95 0.80 0.80: 0.90 0.90: 0.90 0.90: 0.90 0.80: 080
1226 NweHiua Aposan cHAEHEA Ha 38pHOCEHEK 050 0G0 070l 0680: 090 080 080 0900 080 0.80: 040: 080:  050: 090: 090 0.80: 080
1230  MNweHwya ApOEaa MATKaA Ha SE0H0 070: 070; 0O70: 0B80; 050: 080 050: 090; 080: 080; 090 040; 090: 0800 050: 080 070
1231 NMweH1La ApoBaA MAMKaA HA SENEHU0 Maccy 0.80: 0.80; 0.80: 0.90; 0.95: 0.95; 0.95: 0.95; 0.80: 0.80 090 0.90 090 0.90 090 0.80 080
1236 MweHWLa APOEAA MATK.SA HE SEPHOCEHEH a7 0.70: a7 0.80: 0.90 0.90: 0.90 0.90: 0.80 0.80: 0.90 0.90: 0.90 0.90: 0.90 0.80: 070
1300 Kukypyza Ha zepHo 070 070 0700 080 090 080 080 0900 080; 0.80: 0900 090: 0900 090: 090 080 070
1301  Kykypysa Ha seneHy0 maccy O070; 070 QO70; 080 0850; 080 050; 080 080; 080; 090 0480 080; 080 050; 080 070
1304 Kyrypysa Ha crnoc 070: 0700 0O70; 080 050; 080 050; 0800 080 080; 030 0400 090 0900 050 080 070
1306 Kyrypyza Ha 3epHOCEHak 070: 0700 070¢ 080 090 0800 080 090 080 0.80: 090 090 090: 090: 090 080 070
1310i Kykypysa paHHecnenan Ha sepHo 070 0.70; 070 0.80; 0.90 0.90; 0.90 0.90; 0.80 0.80; 0.90 0.90; 0.90 0.90; 0.90 0.80; 7o
1311 Kykypysa paHHECTNENan Ha SENeHY0 Maccy 080; 080 080 D085 055 080 055 080 080; 080; 085 085 080; 080 055 085 080

tdmMate®ed3j dz2s BOL T HOdzdzr » St WWduydd delstse  f to +

1 dz20yd dzd 4 CsL WWdydJ dedftdsod B3R zts 2B dztsis § r B tc O dzdzts 6
fts ftcjHM jMise j dedzd € Iz fipJsde'Oft) Oy Asts L indsfy f § palzdzr - ¢
odzdwdzdw ftejHN jMmiIse j dededn@X) H Ez® O ISizj talis YAES?, dzts Mdzlz y " o §
Ckdz skter Isj S kh jets G SHIOSdZEYL ddW Bisdzj | 9" MsC 52

{ Mdzd MEBRBO L dzOyj dzed Q@ z d@ sz dsy f ilzdzlgsds G sH O.
Ftotsy O2desfylsd 65 ftoj HN j fills odp@Bdgddg 2 dzlz y @ js,sdp " B tc O dac
hMjotstsBtelsj ZOdBtsdz! h ®f Isd d3@de'jdzts[j] RmEEBEGgEBDRDE]d]
9 Otcd Odzlstso , {1 Ists FCOL "o Offilso ssez@®tctslsy ftoj HiNIsOo dzj «
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OnpeaeneHve npealecTeeHHNKa B ceBoobopoTe

BoiDop C.-X. KyNbTYPLI

CEEKNa KOpMOoEaA

MdopuMUpoBaHHe cepoobopoTa

Cego-| Mone | ¥uac- HauMeHOBIHWE KyNETVRE HoadipuLptent
bEopoT] TOK WpOXAHHIETH
a

CEEKNA KOpMOEaA 0.95] =~

Trpaeel MHOTONETHME B0B0BD-2NAK0ERI 0.00

AYMEHEL APOEORA 1.00

NIUBPHA HA ZENEHYID MACCY 0.40

| m|a] ==
M| &= | k| —
| m|a] ==

Kykypyza cpedHecnenad Ha cunoc 1.00

@ | o] vl =] &

3.85

CYMMa K03 NIiIeHmoa
YpoxadHocmuy

tdM{fBdBOd dsj yjtjHsoOdd] Sstdss’™ n Ckd st

1OHOYkZ yYilbojtelstsets | sOfHOCdNYBIIS 9 1 flstcCIskztcl
¢t Ofmud s flstejBdsmisd @y jHeEEQdplass BUg s dzdrn stcOo
usestjuadfd@&edsd RuU[JuemO €OL tOH&ZBSIHFOEO |y ¢ Oty telyj dzer
BOIs j BOIdyJ M& Ow BSHJ @ash dHs) 2 D EdslsttsisO  f tsc
J)d GB5H dgts 2 H dzo3d € d flsdelrBitsiz@® | g voste sl @ o
N otstsB SISO dzO s ) dzts osjtc ¢ HO@ZEEAEj AN ¢ d & dzd I 4 d&'s dB'j Hiizd 2
s sse I MjesmMid2MC et fdn jdEdrds Nesdasdi0 d Is. H. )
dmmdz Hse Olsj dz MEBEts d dzisd s BlyP MisRGtes§ d PGBk tc O,
dqdsd dzgd .1 . Vtewdsdh dzd ¢ =PAEO AL 1 1 W d 2D BRR G kzRlz
Octets~ dakd de) fMjotsBtteslsO o [[J[ c¢f 2Ztodkd
(Mdzd 5 BOI] BOISdU) M2 Geyhdksy | BEHUJ SHiswlzC s
BOWROEMO kMO §tsus Md@isdssdsds o dabR dzd gtz ¢ € dzj Is dz
fszEyojshy sltedyOlsj dzyd@'d.dHRez heot & sz 6O it Istsd3
H dzW sBd MY J ud ddw B Jif LisHizlz W df Withlidzts ¢ 1§ s defigdd Is j dz' dats
fsdzsy disd dz dzsc s B O dzO dgfyQizd diotes Qsed UM € B e dzv iz j o3 2
pdhjMmMsea O (ckdkkMO) MigEEYE®EwSESaER MR BHH scos
tcj Ctsdgj dzH 2 j Is W s Higetsjdsizts © Odsu
o Otcd Odzlsts o :
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vjndsdzsedd d bjRdduimSdj MejHmsoO® KjROddL s Oddscts fEsdL o SH
ttOMmisjdedjotsHMisoa O d ydotlsdesoa sHfMmiss O
L Onpeaene HHe 503 0praHHUe CHRHX Y30 Dpe HHK E@m

PacuyeT noTpeBHOCTK B OpraHn4eknx yaobpeHuax
XossaiicTso

|OOO "WiyprMHCKOE" PAZaHCKOM padoHa PAasaHckoW of.
ouza Mnowaak (ra) cesoodoporta Ne 1 Iynaye, %

JEpHOBO-NOA3ONUCTRIE CYNECK 55200 1.5000
IInHamMKuKa rymyca ceeooDopoTHON NNowanm, T ra
B HavYane ceioHa B HOHUE Ce30Ha
| 47 &7000 | 47 GTTEY | 0.00764 |

rlap, ra r']al),% Epmm;. El)lmmu. | Cnm, ra | Cruw, % rlu.'q).,rarlu.m.,% Pl)r.yn.,'r.l’ra |

Wcxopnan crpyktypa cesoobopoTta
| u.on| u.on| 55.00| 9.45| 215.on| 3?.11| 311.on| 53.44| n.oon”

BapnaHTkLl cnocoGoe AN oGecnevenna GesgedMumMIHOro Ganadca ryMyca node cegoobopora

W‘ IIpexnarae TCA HOEAA (PACUETHAR) CTPYKTYPA CeE00G0P0TA ¢ MHOTOME THHRH TPAEANH
n.oo| o.uo| ss.nul 9.45| 34811 | 2381 | 1rs.ss| 3n.74| 0.00 ||

[Bapwant 2 | TIpx HeX0po# CTpYRTYpe ceBooGopoTa HeoGX0THM0 BHECTH PacyeTHEL 065 eM opr. V.
l" T H L p R H

[L0JIC THIYHEIH Hasos K] H3 3 0 0000 THOH L0 TH
D.DD| D.DD| 55.00 9.45 216.00 EERD| 311.00 53.44 0.000

PacyeT ofuero ofbenra opramirueckmx yaodpemni Beow g
Eom HarmeHoEaHHE Kosdd. mepecwera Ha | Brero opr. ym., = |

momeT. Hazoz KPC T | '_P

Vi

5 001 [Teepasa dpakupa NOASTUAOUHEIR HaEos KPC (25% cyx.E-Ba) 1.00 D| "f

tdimil O@Odz ckd@izMO o CBtedRIscoatd3 MJjotssB ST

td"dddi LOHOROY OO fztsastssiaddsdsdfusiSiELdChs § dzj 2§ sye ,
sLwW2MmMlseolz YBSHHjtY Jo OBz Mj edzegd v H j B3d apgf e @tiz? dz" = EZHt
OdzOdz czddemMO ftsyes o MmMjlo cEFHGgERTR . Zylsj dzr oMy
1 OHOYkE fwistsed st lsg@ OO WSS O d5j ded v L dzj B3 delstse  ff (
fslstej Bdatsmisd o  d3d dzj tc OffiAs 1dm 8 dzW 2 Hsts Btd]] telgdH jrded Is f Ote

11

w

VUd dz" dzq RU[8MmO COEDdzts s ®dz" d WismW tstcdats ¢
ftotsdL otsHMise j dadz’ § BOIs dz@ds O jsRE&sd Jv 2 fgldsenjjddzdfr 7 € kz dz
f syo J dzdztsG s f dlsCdedry | O tsfipdgthdz dz€ | 8 tc Offintayd dsj H

fjd MEsasLw2Mmise jdder & § tlstej B dgedAls ds bas  d3q dzj 6O dz' dz'
AjdEstcOd desets toj ¢ d sdzO Cf etdphysfod’ 5[ 5] , S UL lsibOelzdz j o
dzO sMhdztso § Mis O©ls d Mis d Wichdsdnd &3ddgQ MniS el dAfsts € OL Ols § dz

ALI1TUOU"ALTLITOS ?1 38 R UipiforgtgB stesls O. 1T odzts ZMmls C
Idvr[?2esrRB  A[1ut ¢1 [ twirRA dgd >pdpdadz” J Cedz! skzte’
LOadMmd distsfls d totsy O2 dagliplsifO b Isfigindas o @ Slsdz" = bk H Bt
M dz MEBSatsL W2 Mmise j dzdz" - Ckdz skzte tsls
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Pacuer NOTPeOHOCTH B MHHEPAJILHBIX YA00p e HHSIX

Ynobpeuun 0
As0T %, 4. B. Dochop %o, 8. 6. Kanuit %, 8. 6.
I_AMMMaunaa cenutpa, NH4NO3 I 3460 iCynepcbocd)ar AB0iHOM, Ca(H2P04)2, II 43,00[Xnapmc*rblﬁ Kanuil rpanynmpoaannmﬁ.l{ 62,001
e [Ne [ Ne Mpoaykupa  [inanu- fino- Ppr. Beero J1103b1 MHHEPanbHbIX Y,00peHHIt Irpoxvmiieckve | 3ana-
:yemas: fu3ge pa., Tppr. NoKazarenu nona wKa
b Sl S | | T S e e S T L) A R el o
ra thopa, u oo fioor |;|ecv.
72( 1 1 |Ceekna kopmosaa 350 15| 0 0| 67.414|194838| 29.23| 0.000 0.000 0.00 0.000 0.00( 0.000| 15.00{10.00( 1.50|Het ~
721 1 2|Tpaebl mHoroneTHd  150| 171 0 0 0.000| 0.000 0.00 0.000 0.000 0.00 0.000 000 0000| 15.00{1000( 1.50|Het
72( 1 3| Aumers aposoit 25| 216| 0 0| 128.830|375.230| 81050 0.000 0.000 0.00 0.000 0.00( 0000 15.00{10.00( 1.50|Het
72( 1 4|MiougpHa Ha ceHak | 150 59| O 0 0.000| 0.000 0.00 0.000 0.000 0.00 0.000 000 0000|1500{1000( 1.50|Het
72( 1 5|Kykypysa cpegrecny 250 40| O 0 0.000| 0.000 000| 0.000 0.000 0.00 0.000 0.00( 0.000]| 15001000 1.50|Het
72| 1 6(MougpHaHacero 1| 150 81| 0 0 0.000| 0.000 000| 0.000 0.000 0.00 0.000 0.00( 0.000| 15.00{10.00( 1.50|Het
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1 4 171 | Tpasb: MHOrONETHME 60605 0-INEK0 B b 3.000 3812 65187 5.300
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MapraHe: % 0. B. Bop, o 1. B. Meas, Yo . B.
CynedaT map raHua, MnSO4*5H4 32.50 | BopHaa kmcnoTa, H3BD, B=1 ?| 1710 |CEpHOKMCJ‘Iaﬂ Mefe, CuSO4*5| 25.4D|

Mpoayramsa o pr BCG""—‘L o3kl MUEpOYI0GPEHNA Arpaimiieckite Fanaunca
ceea- | nona bemaguane fa. ppr. nokaatend nona 2
ACTEHWEBOACTEA | .

o L of ppoxagiona, A, prapaprafeerc  [Bop, |Bop, Poero ﬁe,m:,lMe,m:, Ecero Bop, |Me,q|=,ﬁapra G
poTa HOCTE | Hel,  Hel, M3praduy Fopa, &AM, HELL,

AE. | hE. e |dE. AE. |hE.
pira ra | T rira fer fra u rira | krira u rira |krifra u A 00gar A OCrgear 4 00)
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EFFECT OFTEDDING INTENSITY ON THE DYNAMICS OF FIELD GRASS DRYING

V.D. Popov, DSc (EngineeringAcademician A.l. Sukhoparov, Cand. Sc. (Engineering)
of RAS,

Institute for Engineering and Environmental Problemégmicultural Production (IEEP) branch of FSAC
VIM, Saint Petersburg, Russia

The article considers the influence of various factors on the dynamics of field grass drying. The critical
factors are indicators characterizing the grass stands, weather conditions, and physical impacts. Of the above
factors, the mechanical effects areden control, in particular, the intensity of grass tedding. The grass
drying process follows an exponential curve. The influence of the factors on the dynamics of moisture
evaporation is shown by eoefficiente, which allows forecasting the grass dryimge in the field. The
value of the coefficient € under different intens
and 2 hours was determined in the experiments with due account for the initial moisture content, yield,
botanical composibn and vegetation phase of the grass stand; the air temperature, relative humidity, and
velocity; solar and ultraviolet radiation. The experiments showed that under satisfactory weather conditions,
the reduction of tedding intensity had a negative impadhe grass drying time; grass tedding in the cutting
paths was 1.52.72 times more effective than that in the swaths. When the grass moisture content reached
30%, its drying rate in the swaths and in the cutting paths was the same. The obtainediekpwugis of
grass drying allowed calculating the drying dynamics of the mown mixed-gpaass in the stalking phase
under satisfactory weather conditions. This maked it possible to forecast the duration of the technological
process of grass forage hasting for silage, haylage, and hay depending on the frequency and number of
grass tedding operations. These models will contribute to the database associated with the grass
conservation. This database helps to forecast the progress of the forage lygaprestss and to assess its
effectiveness under the particular conservation method, taking into account the prevailing weather
conditions, the grass stand characteristics, and the available material and technical resources.

Keywords forage harvesting, gss drying, tedding, exponential curve, model, forecasting, database.

For citation: Popov V.D.,Sukhoparov A.l.Effect of tedding intensity on the dynamics of field grass
drying. Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvopisidakcii rastenievodstva i
zhivotnovodstva2019. 4(101)61-68. (In Russiai
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Cocksfoot is a valuable forage crop, one of the earliest, highly nutritious grassesnrdeahand in
fodder production. The cultivated cocksfoot is a tetraploid and is able to exhibit a wide range of variability
when adapting to abiotic environmental fast The cultural and wildccessios of cocksfoot of different
geographical origin were studied and the most promising ones were identified for cultivation and breeding in
Leningrad Region. The collection of 15 cultural and wild accessions was studieghiimgrad Research
I nstitute of Agriculture ABELOGORKAO. The fli,r st 1
the second mowindg on August 1. Statistical processing included the calculation of main variability
parameters and the variance analy$riada variety was distinguished by the four indicators: the height on
the 20th day from the beginning of regrowth and the height before the first mowing, the yield of green mass
in the first and second mowing. Noteworthy were Khlynovskaya, Leningagdsts3, and VIK 61 varieties
by the high yielding capacity in the first mowing; the eamlgturing Dvina variety demonstrated the
exceptional yield in the studied group. The wild specimen from KarelidB#racted attention by the fact
that it reachedhe mowing ripeness two weeks later than other accessions, with the green mass yield,
however, being at the level of the breeding varieties, which stood out in the first mowing.

Keywords accession, collection, origin, late maturity.

For citation: Malysheva NYu., Nagiev TB., Kovaleva NV., Malyshev L.L. Study of Cocksfoot
(Dactylis Glomeratd..) performance in Leningrad RegionTekhnologii i tekhnicheskie sredstva
mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnovoa8i®a N 4(101):69-75. (In
Russian)
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EXPERIENCE IN THE APPLICATION OF PRECISION IRRIGATION TECHNOLOGY IN THE
ROSTOVREGION

A.N. Babichey DSc (Agriculture); V.A. Monastyrsky,Cand. Sc.Agriculture);
V.1g. Olg@enko,Cand. Sc. (Engineering); D.t . SidarenkoCand. Sc (Agriculture)
Feder al State Budget Scientific Institution H@ARuUS

Novocherkassk, Rostov Region, the Russian Federation

Sustainable water management is a hot issuéhéoRostov Region, which faces an acute problem of
irrigation water use under a shortage of available water resources. The study aimed to develop
recommendations for the assessment of precision irrigation effectiveness on the meliorated lands in the
Southof Russia in a water resourcenstrained environmenitaterials and methodsluring the research
into this topic, the effect of precision irrigation under different availability of mineral fertilizers on the
yielding capacity of potatoes planted in sprimas studied in field experimen®esults and discussiarbhe
impact of precision irrigation with varying mineral fertilizer availability on spiit@nted potato
productivity was studied. The yield gain from irrigation in precision fertilizer variaats20.0 and 21.6 t/ha
(or 93.4 and 97.7%), that is 1.6 and 2.8 t/ha higher than the values recomrhgritiedregional farming
systemsrespectively. Statistical indicators of the produced yield were calculated: varidicel; standard
deviationi 3.41; coefficient of variationi 10.85 %; absolute errdr 0.83 t/ha; relative errof 0.04%.
Conclusions based on the field experiment results, it can be concluded that the technology of precision
application of mineral fertilizers against the background retigion irrigation of springlanted potatoes
showed the greatest efficiency both in terms of the yield (45.2 t/ha) and the water balance coefficients (44.5
and 101.1 rfiha, respectively). The precision irrigation methods in the context of water scasgiggially
in the South of Russia, are promising and currentlyemand. However, they require further investigations.

Keywords:precisionirrigation, circular sprinkler, precision farming, technology, crop yield capacity.

For citation: BabichevA.N., Olg@enkoV.lg., MonastyrskyV.A., SidarenkoD.t . Experience in the
application of precision irrigation technology in tRestovRegion. Tekhnologii i tekhnicheskie sredstva
mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnovoa®i&a N 4(101): 7585. (In
Russian
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DEVICE FOR COLLECTING ROOT EXUDATES OF ALLELOPATHICALLY
ACTIVE PLANTS
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A.S. IvanitskikH; D.M. Skorokhodo%, Cand Sc. (Engineering)

'Federal Scientific Agroengineering Center VIM, Moscow, Russia
Russian State Agrarian UniversitpMoscow Timiryazev Agricultural Academy, Moscow, Russia

Plant root secretions are one of the main forms of allelochemicals, the exudation of which is
characteristic of most plant species on our planet. Potentially, they are active in biologic#iliregthat
is relevant from the point of view of developing and introducing new environmentally friendly methods in
agricultural production. The article @ents a device for collecting and concentrating the root secretions of
allelopathically active plants. For these purposes, one of the most convenient is Amberlite XAD4 absorbent.
The article describes its chemical structure; technical parameters anetagoopprinciple of the device are
considered.

Key words allelopathy, root exudates, allelochemicals, bioherbicide activity.
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ENSURING ENVIRONMENTAL SAFETY WHEN USING RADIATION TECHNOLOGIES IN
THE AGRO-INDUSTRIAL COMPLEX

L.A. Nemenushchay

Feder al State Budgetary Scientific Institution ¢R
Economic Studies on Engineering and Technical Provision of -Agnod ust r i al Compl ex
¢Rosinfor magr o tteeRussan FeddPatioav di ns ky,

The article considers the specific features of agricultural application of radiation technologies and the
status of relevant national and foreign regulatory base. A comparative analysis of the existing regulatory
framework in the field of irradiation afgricultural and food products showed that domestic documemes
in line with the international ones in terms of applications. Moreover, the elaboration of new regulations is in
progress. However, the national rate setting still needs some standardsdevdloped, namely those
governing the irradiation technologies for individual crops and products and the use of irradiated products
packages. The article describes the achievements of scientific organizations in the field of improving the
safety of radiion-exposed products: the detection method of irradiated foods by gas chromatography with
the mass spectrometric detection designed in Federal Scientific Centre of Food Systems named after V. M.
Gorbatov and Bauman Moscow State Technical University; thaditg control technique of irradiated
products based on spectrophotometry of alcohol extracts proposed by Frumkin Institute of Physical
Chemistry and Electrochemistry of the Russian Academy of Sciences. Based on the considered data, the
conclusion is thathe methods of radiation exposure are effective in combination with other treatment
methods aimed to improve the safety of food products and more successful preservation of the most
important quality indicatoré vitamins, biologically active compoundgceAll the presented studies confirm
the fact that to produce the safe products and to preserve their nutritional value with their ionizing irradiation
is possible only under the strict compliance with the regulatory requirements when only the irradisgi®on
suitable for a given product type are applied, the preliminary and subsequent safety and quality control is
conducted, and the impact of emerging concurrent reactions is considered.

Keywords:agricultural products, food products, radiation techgpl@nvironmental security.
For citation: Nemenushchaya L.A. Ensuring environmental safety when using radiation technologies in

the agroindustrial complex. Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva
produkcii rastenievodstvazhivotnovodstva@019.N 4(101):93-105. (In Russiai
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TESTS OF OPERATING MODES OF MILKING MACHINES USING A DIGITAL
ELECTRONIC RECORDER

V.F. Vtoryi, DSc (Engineering); S.V. Vtoryi, Cand. Sc. (Engineering)

Institute for Engineering anBnvironmental Problems in Agricultural Production (IEER)ranch of FSAC
VIM, Saint Petersburg, Russia

One of the most important factors affecting the milking process quality is to provide a stable vacuum
gauge pressure in the milking machine accordm¢he zoetechnical requirements. Compliance with this
106



vjndtsdksedd d bjrdduimSédi MieijHmMsoO dBj ~O0ddL Jictseo Odzedzscts ftosdL o SH
teOfmisjddjotHflss® d YdotlsdasotsHinlse O

condition ensures the quick and complete milking and reduces the risk of mastitis in cows. The required level
of vacuumgauge pressure is maintained by the trofitde operation of all units and asddies of the

milking machine through systematic monitoring of the milking process with electronic data recorders. IEEP
branch of FSAC VIM has designed a digital electronic vacgange pressure recorder for the milking
machines. The recorder has two elegit sensors with indicators mounted on a handle, which is connected
with the valve on both vacuum and milk lines of the milking machine, and an electronic registration unit with
removable media that allows to record and computerize the received datacditter was tested on a dairy

farm with 900 cows milked by ADM-200 milking machines. The study results on the farm showed that
during the milking the vacuwgauge pressure in certain sections of the vacuum and milk lines decreased by
3 to 5 kPa from thetandard. During the maintenance of milking equipment the digital electronic recorder
allowed to identify malfunctions and timely eliminate them.

Key words:cow, milking, milking unit, technical state, monitoring.

For citation: Vtoryi V.F., Vtoryi S.V. Tests of operating modes of milking machines using a digital
electronic recorder.Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii
rastenievodstva i zhivotnovodstZ®19. 4(101)106- 113. (In Russian)
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AUTOMATED MOBILE SYSTEM FOR COW BARN MICROCLIMATE
PARAMETERCHECKOUT

S.V. Vtoryi, Cand. Sc. (Engineering); R.M. llin
V.F. Vtoryi, DSc (Engineering)

Institute for Engineering and Environmental Problems in Agricultural Production (IEBR)nch of FSAC
VIM, Saint Petersburg, Russia

Inside climate control, the creation of comfortable conditions for cattle, in particular, is currently
impossible withouthe automated systems. They will make it possible to optimally operate all the equipment
involved in the process with a significant reduction in energy resources, operating and labor inputs. A mobile
laboratory setup was designed to check out the mionatdi parameters at local points. It consisted of a
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carrier trolley moving along a monorail with a recording unit of microclimate variables. The study objective
was a closer definition of the parameters and operating modes of a mobile automated comtnolvitiisa
registration unit. Usually, all regulated inside climate parameters are distributed unevenly across the cow
barn area: in one part of the barn they are in line with the standards, and in artbthecan significantly

exceed the maximum permiise zoctechnical indicator. The temperature difference in the four zones of the
barn amounted to + THup6 151%Ccarbon didxidetconeeatrationf abiove B30 y

ppm during the day, with the measurement interval being 6 houril Istiidies of the mobile system
showed that speed of 0.20 m/s would be enough for the travelling across the barn, with the drive power being
20 watts.

Key words cow barn, microclimate, monitoring system, registration unit, temperature, relative
humidity.

For citation: Vtoryi S.V., Vtoryi V.F., llin R.M. Automated mobile system for cow barn microclimate
parametercheckout. Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii
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AN ALGORITHM FOR THE FORMATION OF TECHNOLOGIES AND COMPLEXES OF
MACHINES AND EQUIPMENT ENSURING THE ECOLOGICALLY SUSTAINABLE STATE
OF THE ENVIRONMENT

A.Yu. Briukhanov, DSc (Engineering) E.V. Shalavina, Cand. Sc. (Engineering);
Corresponding Member of RAS N.S.Vasileva
E.V. Vasilev, Cand. Sc. (Engineering);

Institute for Engineering and Environmental Problems in Agricultural ProductiBEP1 branch of FSAC
VIM, Saint Petersburg, Russia

The priorities of agricultural production development envisage the-tgngs output to reach food self
sufficiency and export growth. However, the load on the environment is increasing in this context. An
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algorithm has beenedeloped for the formation of technologies and complexes of machines and equipment

to ensure an ecologically sustainable state of the environment in agricultural production. The algorithm is
based on the impact assessment of madb@sed practices on tlileree main environmental components

the atmospheric air, the hydrosphere, and soil. The algorithm also can forecast the changes in the steady state
of the environment depending on the applied technical and technological solutions. The algorithm includes
the following interconnected sequence of actions: identification of sources/events that may affect the
sustainable state of the environment; the risk analysis of the effects of impacts and identification of the
possible consequences range; assessment eofsitinificance and vulnerability of the environment;
forecasting the scenarios.

Key words: environmental safety, machibmsed technologies, manure storage, rural area,
sustainability.

For citation: Briukhanov A.Yu., Shalavina E.V., Vasilev E.V, VasileddS. An algorithm for the
formation of technologies and complexes of machines and equipment ensuring an ecologically sustainable
state of the environmentekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii
rastenievodstva i zhbtnovodstva2019.N 4(101): 121 132.(In Russian)
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INFLUENCE OF A CATTLE FARM ON PHOSPHORUS POLLUTION OF WATER BODIES

M.V. Vasilev, Cand. Sc. (Agriculture)

Institute forEngineering and Environmental Problems in Agricultural Production (IEEPanch of FSAC
VIM, Saint Petersburg, Russia

The farm influence on the phosphorus pollution of the Luga River was investigated in 2019 on the
territory of a largescale dairy farmocated in the Luga District of Leningrad Region. The study objective
was to obtain the data on the impact of wastewater from the livestock farm territory on the phosphorus
content in the watercourse of the drainage ditch. The obtained data showed tpabsphorus content
depended on the distance to the pollution source, as well as the ability of water to clean itself from
phosphorus compounds. The decrease in phosphorus content at a distance of 110 meters from the farm
wastewater discharge ranged frad38.2% (sample taken on 082019) to 87.9% (sampléaken on
08.29.2019). At a distance of 285 meters from the waste water discharge point, the phosphorus content
decreased by 61.8 % (sample taken on 08.07.2019) and 98.1 % (sample taken on 26.09.2019).

Key words:phosphorus, streamflow pollution, diffuse load.

For citation: Vasilev M.V. Influence of a cattle farm on phosphorus pollution of water bodies.
Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i
zhivotnovodstva2019. N 4(101): 13237.(In Russian)

l 9 jHjded J &ZzOctclzL € d) 9dHO L OGctwL dzj d
) tcOdizE On dmmdzj Hiso O@deafi2o L eHjdW Wdedz'dgts2 9 j h j fRlse O
&zOctekzL € d dz0 osHEMe B etz (O By tshM¥ ste d |
M dz MEBSAatsL W22 MmMise j dadzts 2 mddedj MG q oz dtsplsPo o sH Ml
My dydodzdmisOdsd IsH | &zO fiffodiyL jQidzdis ddts 2 | s dzs ey dfo tsis dzts
RO C1I tcOL OB t5ls ©dzOO ) yds JSBlEIsE fif] @ ) Okd mMih j Mise j dzdzts
HdWWEZL dats 2 ZOctelzL € d O ustls Q,Mmis jwitsldpl jsded? - dzZOSH 5Y di3S

otsHsMBBSte Jtod o J HJ ded d [fiRlsdy thyfbO@xizr ts LW 2dfy [dsotyj Hdzdzts 2
Hijwisjdo desfylsd d fslsj dzyd Qdz@ Ojuy Migded 3 fsezdf 9§ S ©J d e
dmfsdz L soa Odedd 11 v ( dz@dsaisighsdj  HYtsdpsdzdidg@d sih d 2 dz0
sj mndesdzse d d) ) M dz MCastEH " - th Ws fiplced s st d  W2jiJted3r .
[ftejHjdzj ded j HdWWEL dets? 1 dztle@ stg B | Szd ded MzO MBS H j to ) O dac
o BHtsMB Stes H flafgtts B -~ H dzW teoOm HglO Bas ISk jdyd dzdy e BHO ftetsd
mMf smMtseBtse Mmdzdy j dedw dzj coGdsHd o dats ciiflzj eHtdz 8 H R IdsotsfyC O R |
Md dz MEBSatLWIMIse j dzadets G t5- dz® to tsod" L folasipSinils © A S o de® -~ dzts s ¢
sCtelkzy O hzs MtejHE § EZlsYyldd3 tootadd]lsHstdgjdddd W jds@r d dg s sy & ©
d B34 » Odzd L d3ts @ slso j yoOouiL d ndzj dkdety B ®Blo Paladfm 23 ¢ OdzOo *
117U, 9 ftotsdLotsHMIse j dzde’'lD Wy Steso | WA Hao'j S © ( Is
11 v &ZO ydotslkdzsotsHUY) MSdgrmttcj HY B zFFwLDIsd o dzts 2
fsotsdzdls fMmdedL dls! i ts ) lsdzQffrpifn) I jdzd  208tHH dfjdlstcso tslis
sBl JECIr Wsh¥istcd® d&2O 2 % [ 3, 4] .

g fMjdz MEsAaLY2MIse jdede" B Isj tctcdIststed W dzd
Mo w L Odgr HO O HBRJddtelzs h A (I BI Y &3kz

133



ISSN 013152266 j tstej Isd yj MR O Yls dz@zmas? ¥ Iz tc dzO dz.
ROGGCI. 19. Irf. 4 (101)

[ dzv COYHBGEB Ctde toj Isdatsct
Odzlstetstf s@ j dadets?2 dzOGtelzL S d L
tsls Cdzd yd mMlso © L OGteW L dgW
fshiskyf O §d, odes d Bl o tH
J BOd&zs9 SH dz" | GESHT dzO G
o jddyde Ols: v Htod 4§ tetsydn
O o d3dzts Gitfrpdimfyd® Isj' W . ]l dzlz Is 1
ZOctkzL € O IsOC¢ Y § dzd dzv § Ismw
o j dzdude O Isfmw | z@J de' " Gjddsshy
[7, 8].

1 0ddzd dz' " j MRy sy @ ddigo
afMmin ssy¢ On sSlkkBtsticO  ttsB

stsyj SO BB tstc OS lgfthste Odzdzts 2 R B dzvdzOW

9tSH', BGlssBttOdzdzs?2 26 MmJ dals

Il COovyifmsej Wtdse' n toy dz@dz} dgPB " f tod=igvils ipdey & Is W

toj L zdz sOIsT ftotsB O BHBMOHE kB t{Ady. 7 3)JLO SOC Y
dzj Mdzs G 5 oz y! v, dzgj d2Od Mz g O h 8 tstf tscdzw = .

HdWWEZL dets 2 ZOctolzL € JuOEC, fsts L dzO Oy Isig] dizd dfts o

Midz MCIPdzil ) EZesHd2.fByYs’ d ojdzdyd dzdd fists

] slssBtcOdzdzr = ftosB OA,J g SHizZOB O Glefwtdatlzr ~f tetsd M 1
Ehdzsedwa sftiH]dvdsh ysishH jfisfoddi sV shW sipdad 3 § dzd
€O MfjClkosy cBeGg)bc, (WeFfjictd o f(tssBOn (fkiss
o' f Otcdo Odzd ™ d MY d ¢ Odedud3jodz'my dicdizlsk € dgdzwtsfilso © sy
tjLkd O d BeMEyH,jddiicdsoydy Mmjd MCBREBL W2 Mk

l totsB ' 9 tSHT Ok tsd B Aztiedz ff 56 dBHMEZOE d R §&BYo
dzj { stcj Hlso j dedets o 3 s © oH Wolsts HCO RIS Ezy bz Tzd ¢ Mls
osH ) Isjtetedlststedd W jtedso]j (admyded® 1)NSH] B Oked™ W
Odesd hjj MoH]jyOddi skl sBD Q8.067. d 2,8. 08) .
edf. 1). ltd EHOdM]ddd BHEOREES & @B s o, J ddddLdzd
fts Isjyjdeds COdzOoar 1 totddsiiftsHels otc O tetO®m jdzj dzf f 5B t6 OC
o tSHEB2, fsmiskzg O h j 2 Brdr tsemshfdpmiadefjndzts B d3j dzt h
Bj ZdctOldod = COdOos SMPHSL E&L qsH @ Bdkzj j OB O fistds
sOC Y J Mot s YdihizjdadzdsjQls jdaj | ied tsd dzdz" = Missydz = o tSH
fMsH j to Odzd | WeshWstc® W  tcdf'tctsB On 9 BHT
mMdzd y Oj Isfqw  (stsyscd 2, 3) ® H9O d BB} tOL ¢
Bsdj dzsk o Onjdzd¥ SOdOos'r o jSk [ EkcO.

vOBd&ZdYyO 1
utsH Yy Odzd ] WeMWdcO o otHj, &6/ HA

_ [ OO0 kBSKO ks
fimss SkosEO 23.05 | 08.07 | 28.08 | 26.09 | 23.10

ssys-@elsfh f Isjteted| 0,048 0,34 0.29 176 0.47
vsySidjzej HqdO d3j dzd
¢ OdzOo ' 0,015 0,21 0,035 0,45 0.14

v syYSi@3zd stcOIs d o dzOW
of OH jdzd ] o to. 0,012 0,13 0,017 0,034 0,17

[ imdes?2 tbyj?2, |54 Mdzj H Mdzj H| fdzj n| 0,013 0,02

134



vjndsdascdd d IsjRddy O BjROddLdletso OdzdzscEts fetsdL o SH
D]

ttOMmisjdedjotsHiiss © d

cprgme stsySd MettsnO, podzdL §ts

ftesdmMAtsHdls tcOL B O9 dzj dzd .
e fsmiskzy O h j2 dL fMtsMmd Hdzed -
z I ojridz! sOIS] YjeEts MiBH|ty Oded §
0; ‘Tmz foded ¥ O 4 Is mw ¢ i34 Mskz otff OH | &
v 0O¢, fdzd % § dzd § fMtsH J tex Odzd

0,4 .
L oMMt ddd 110 &jltess sl

0 |l om | _ _ ||
2305 08.07 2808 2609 2310 Jmotopampes 9 S H m Isd tgtgq' Is '[StGCf q‘ W tcds" fi
tdMetsBjty 0dd] WehHistEo g ( §EE®E0, BELkBOddzOY 08 .
(ftcsBO 0 &IS202199.) . 1 O tcOMmMl
oo Bjlsese Bl or fkMSO MEH] &
fdzd y Ocdzs ! &zO o j dzd yd dzlz  tsls
20 1 08.07.2019) Hts 98,1 % ({1
150 2. 4BBH j toy Odzd 4 WisW stc O
®Rj zd stcOlsd o dzts G s ¢ 0dzO dzO
L OadMmdls tsls o toj d3d dzd GtsSH (
fOH S 5o . J o j MJ dzdzd 2 ff
0 — ‘ o e L d2OYd s o2 desds f etsBOYd o Odz
” o jdduj zdd flstss O, OCIs( ¢
tdmt OB tejnjdzjdedj thodOded Q0 Ff ey USE fEdoH
dZOBdzs Hjdzgdw o 2019 BEBHEBIREIY WeshHisttd o (s
Codzd yd mMso © BMOHEC SO d o¢
1" ofsH" flj dz MCBotsL W2 Mise j dgdz’ 7 ¢k
1. utsH jtY Oded j W sV stfos e sz "fA¥sddn  odswidzr  dL f 5y
oLWIsr 7 dzO wOLdF 7 wOoRMbeE Gddd® sl MEggMBo d |
MBtesMO EdRjde hOjlkmw WNBYIcrPdL! MY BSEO0 o o BH,
dmistsydzd $ © L OGtewW L dzgj dgd v . 1 tod ZH O] dzdd I

100 +—

50 |—

IRI[JRJILJTOARY[HSRE dwlRrRHY[S

1. Jtes nOdese ¢. 5. [cdEzLHddesdr.Odas.o, Hddedodz ,1. [ OF
1., sBLdktsesaO 1. 1. ,dd@ipdddda ¢ .C.1 0, ,z@E&Ds d dzO
[ - ., skeBtslsddz RrR. ¢¢.,, sEp@EEO 1. 1d. fd Htc.
[BzEBRCtsa O 1 . o . t OL OB fipdetOds@ dzd &3] sts € pCds e d yJ MSE
Wstcdzd tctso Odzed W Isjirddyl GO &J "Mtflad®e sydaff ¢ so ¥ &z dz¢ yd1
&zO0d dzz yh d = HsMiskzf dzr = Y db B datsedzisea o3 MSE hn d i ls
ydotslsdztse sHMIse § . t OL tf Gegj tHlf Qo'W s B3j IS B H dIStizs 3" h dzj d

SftejHjdjddY HIYWYEL ksl ciH0EkEEY QLB ydy.. 2D

WisihW stc O dzO otsHtsMB s1B8.  tod 9dHJjdzdd

fMjd MEBRcLY2Mise jdadgts? 3. Hj ¥ Y &ZOdesfylsd ¢ . 5q s s dzt

flsd dydod jJ Mmddyj dedv Ofediz’ g azj & toJl ded dtg jdrdmoet ts¢p. Ol .

9 YdotldseotsHmlsej [/ / [dqsEitaoO Rt /1 RYSH. |

gl B.: ROCYI, 2017. 11l4mjndz MECBaLW22MmMilse j dzdats? Bdts
MW stcd3d tets o O dzdzts 2 dzO tcJ ydz
135



ISSN 013152266 j tstej Isd yj MR O Yls dz@zmas? ¥ Iz tc dzO dz.
ROGGCI. 19. Irf. 4 (101)

BOMMj2dz0 sk28'h joMmC cadtDcatsn &8t 0ded dzdd JOT {7 i dzts cfis

Ujndsdzsedd d sjirnddohHodFecs Mic] MEHsB O /1

BirOded L dqtctso Odgdets ¢ 5 {f to & iLoHSHAEDS®EH dfttettH 2S¢ yd@c tetst €
tcOMmisj dzd j o sHMIsea @ O R dtdolzZPOsH flse 1 B . 11V H )
3 (96)-186.4. 175 t sMfj d "L OCOH j BFAP8. 201 3.
4. [OCMmddse . ¢., 1 tes7n.OdasjodzipL dzj. o © 1d@Mmid.dz' i pJ MY O

C.1. d Hte. [jikbtHJSO If tolf.dz2visi dzeafhcidded Vs § g H j dzj
L Csdsedyui S q BjLGY OdaBEdslz L QoL dig) h 1§ L df qeiisd Ils et
Mjd Aastfejrnfedwisdy / /dfMsEYddCB®o o MQ et hS dapided ™

AsLw2Mmlsej. 214. ~ 5. ftesRd] d3" SLHBS dzj dzd v ot
5. [drO2dse u. ¢ . J dgddi¥ W ldzd dafsd te OGjedzd Wz B tStedzd €
9 BHdz n 1 Csmdmlsj d3. dfj ssHY Isz Hsdyw dat ¥49. 2(/019. .

B0l j BOdUj MSd) &BSHj&B./ /] Ofddesiga™ .C.djtdP dzodd
OO&dlsduj MSdr ©BL ks ols jddedswjcis diZ] Is i siddso. o daj
2000. ~-1®6. wu. 1 Stec Odzed Uj MS Se/ty  HB R dgd W Is |
6. JcedkLudd ¢. ©. (Jjikd HQKRRJ 66 fidiHisd@afis OC C
oSHA & GBI jClto &0 (whRkf &Pl sdsdj dss

REFERENCES

1. Briukhanov A. Yu. Ogluzdin A. S., Minin V. ptitsevodcheskikh predpriyatijGuidelines on
B., Kozlova N. P., Vasilev E. V., Shalavina Esubstantiation of environmentally sound location
V., Subbotin I. A., Uvarov R. A., Oblomkova N.and operation of animal and poultry farms].
S. Razrabotat metodiku  formirovaniyaPromyshlennaya  politka v  d8sijskoj
tekhnicheskikh  spravochnikov  nailuchshikh-ederatsii 2014.N 7-9. 3238. (In Russian)
dostupnykh tekhnologii v zhivotnovetye 3. Briukhanov A.Yu., Kondratev S.A., Vasilev
razrabotat" metodiku opredeleniya diffuznok.V., Minakova E.A., Terekhov A.V.,
nagruzki azota i fosfora na vodosbor pri veden®blomkova N.S. Otsenka
sel'skokhozyaistvennoi deyatel'nosti i potentsiakel'skokhozyaistvennoi  biogennoi  nagruzki,
ee snizheniya pri  vnedrenii NDT vsformirovannoi na rechnykh vodosborakh
zhivotnovodstve [To develop a methodology fobasseina Kuibyshevskogo odokhranilishcha
elaboration of technical refences books on the[Assessment of agricultural nutrient load
best available technologies in animal husbandrgenerated on the river catchment areas within
To develop a methodology for determining théhe Kuybyshev Reservoir basinfekhnologii i
diffuse load of nitrogen and phosphorus on tekhnicheskie sredstva mekhanizirovannogo
catchment area during agricultural activities angroizvodstva produktsii  rastenievodstva i
the potential for its reduction when introdagi zhivotnovodstva2018 N 3 (96).175186. (In
BAT in animal husbandry]. Otchet o0 Russian)

NIR/NIOKR [R&D Report]. Saint Petersburg:4. Maksimov D.A., Bryukhanov A.Yu., Vasil'ev
IEEP. 2017114. (In Russian) E.V. i dr. Metodika prinyatiya resheniya ob
2. Briukhanov A. Yu., Maksimov D. A., Vasilev ekologicheski  bezopasnom  razmeshchenii
E. V., Shalavina E. V., Subbotin I. A., Kozlovasel'’khozpredpriyatiya [Methodology for
N. P. i dr. Rekomendatsii po obosnovaniydecisioamaking on environmentally safe
ekologicheki bezopasnogo razmeshcheniya location of agrtultural enterprisesTekhnika v
funktsionirovaniya  zhivotnovodcheskikh i

136



vjndsdscdd d bjndduimSdj MjumsoO d&j OddL oo Odzdzse s fesdL o SH
tOMmlsjddjotumlso® d ydotslsdass sHmise O

sel'skom khozyaistve2014. N 5. 2486. (In 7. Selezneva A.V., Bespalova K.V., Seleznev
Russian) V.A. Tekhnologiya opredeleniya antropogennoi
5. Mikhailov S. A. Diffuznoe zagryaznenienagruzki na reki ot tochechnykh i diffuznykh
vodnykh  ekosistem. metody otsenki istochnikov zagryazneniya [The technology for
matematicheskie modeli [Diffuse pollution ofdetermining the anthropogenic load on rivers
water ecosystems. Assessment methods dnoim point and diffuse pollution sources].

mathematical models]. Ekologiya. Seriya Nauchnye problemy ozdorovileniya rossiiskikh
analiticheskikh obzorov mirovoi literatury rek i puti ikh resheniya. Sbornik nauchnykh
2000. N 56. 1130. (In Russian) trudov [Scientific problems of the Russian

6. Ogluzdin A. S. Rezul'taty obsledovaniyaivers improvement and ways to solve them.
vodnykh ob"ektov na postupleniya biogenov Coll. Sci. Papers]. Moscow: Studiya F1. 2019.
zagryaznyayushchikh  veshchestv s ferm44449. (In Russian)

krupnogo rogatogo sita [Outcomes of water 8. Vasilev E.V. Analiz sposobov i

bodi esd6 investi gat i onekhnicheskikie rsredstv ovhesemya ozhidknge ar
pollutants leakage from cattle farm&jaterialy organicheskogo udobreniya [Analysis of
Mezhdunarodnogo agroekologicheskogmethods and technical means for liquid organic
foruma [Proc. Int. AgriEnv. Forum]. Saint fertilizer application]. Nauchnye trudy GNU
Petersburg GNU SZNIIMESKh VNIIMZh Rossel'khozakadem#010. vol. 21. N
Rossel'’khozakademii, 2013. v@l. 232238. (In 3. 216221. (In Russian)

Russian)

LU $31.147:502.55 DOI 10.24411/0135226201910221

frolr [yrevsr I[yrome Juv 7ol omffaTor1VvO2RM
glrRyLsLfV [ rsul])

[ .1. 1dddf, COdH. ojljtdddOts. dzOkz¢
ALt Ju 1 [ 1TwisimCOw eMmMkHOMIse j dzdzOY Mmj dzr MEsaLW2Mise J

doddesotsHYyj MSdj ftocjHftedwisdw weo dzw s Isfyw dmistsydzd € tsc
OsismM?¥ jtcdzsets oatsLHERO. VS ol dzppdgd jdztsie § T Loy fhdefi~S fmds o
mMih jMise j dzdzs Bz B BMIstej dad ¥ ftotsB dzj 3" LOf Ortsoatsats L (
ZzOMmj dzj dzdv dzO@ MtsMlsswdzdy Cteky O M j2 MtejH' . vOLOW Mmd
fteOSbdui Mz L dOyudhtshis!: ddgddzs sy @daf 2 § o 8O dzic @ dzjn disdp
LOf ORssBteOLEZEN A ojh jMmlse. Ajd dOmMsswh j2 ©OBSISr i
sydmis¢ j otsLHERO, LOGtew L doy dzdztsG s 9" BlesmMOdd Ctolzff dz
ddels j demd o detsfisd  o3d ¢ tets B dots dztisdOd wigsimy & o] v ff telzng jsfy iPs = d d3d u.
CCMmY jtod s dels Odz! dgr | dMMmdzj Hise OdzedWw o' ff sdzdgw dzd ! o ZzZOB ts
smtse j dzdztsls § 2 sls tc O dzd Moddzseo sHMIise O..cQald djrldsteid y J figdOd
sy dyds®) sedud Mcd2 d bdbteddiCdsdsdy j @i iddj ndgjoloded v W
(dzOlsdodzr 2) dzOo 5L, f sy judiz'c s BlsL BOHEP?2 d4 § sH C d Mdzd
CdMmdzslss?2 fHtetsdL o sH Miso Oy jef jOpEe! igadyfpts? s di@dasts us. ] toj L

137



ISSN 01315226 j 5tej Isd Ui MR OYls de@zmas? 3 &t dz0 dz.
ROCI. 19. Irq. 4 (101)
s Odets o dzj dets, yls tsH 5 dg W ) dzdpyf p dia] W3 3B dEfsMdd L Of OrstsBtOL 2
fsHCdMmdzj dzdj dOo L dr n MlssS s BlsatsHds?2 Mjteds?2 ¢ dMds
i tod d3sj dzd Is L Ctsdzse dud MS d 2 ftoddzydt BJLBIsABH A Isj A
~nddi3d ud M s tsH Mfste ©F L H dzw ElsddzdL Oydd slshatHtse fMj dz MC &
tojLzdz sOIsj o daj Htcj dad W HOdzdzse 85 Isjndesdzsedyd MEsets  to
MsCteOh jdzdj StddujflsoO HbEtedssf OR gk 5 tlsoitHBs, G
Ml coasHHOSte BBOL s hdamwy d&O MmMeoddsessHyjmMédas ftojHftodw
LOGtWLdgj dzgd¥ d BLHBEBodzjddj { (e dyd Mits2 tBMisOdss

sdzs yjor j o (ripddtcipte: zOo tsL M4 tcdzOW Cdmdzsls O, o] ,
LOf ORssBteOLEZEN ] ojhiMsa®, OBBJOES, MjteSoBHESGEH.

[dv ydkdiesolady [ .1. f[jlsn sudmisSd oSLHERO t
Mo d des ¢ s Rfulgj Fdgsasddd d Isjrdedud MCdaschtcf elgda O se3hH B © g
©OMisj ddj o sHMlse O d2 0. s daB BRI1s)o .0 .

METHOD OF AIR CLEANING FROM ODORFORMING SUBSTANCES ORIGINATING
FROM PIG COMPLEXES

L.V. Pilip, Cand. Sc. (Veterinary)

Vyatka State Agricultural Academy, Kirov, Russia

Pig production is a source of intense odor pollution of atmospheric air. The enlargement of existing and
construction of new complexes leads to a significant aggravation of the problem of odor pollgtion an
numerous complaints of the population about the state of the environment. This situation determines the high
relevance and practical significance of research aimed at solving the problem of reducing the emissions of
odorforming substances. The purpodetiie work was to develop a sound approach to the cleaning of air
polluted by emissions from large pig farms by decreasing the intensity of microbiological processes of
manure decomposition by chemical methods. Experimental studies were carried outditofglmmnditions,
taking into account the technological features of the pig industry. We used gravimetric, potentiometric and
titrimetric methods. The object of the study was fresh (hative) manure of 4 rwdtpigs and the manure
acidified with wastews | f uri ¢ aci d pr oduc eGhebpye tsHel. o Aol ywmesr fKo
acidification by the waste sulfuric acid to pH 5
emission of odoforming substances that will make it possible to mib ipractice the environmental
principle of wastdree technologies through the use of chemical waste for the disposal of agricultural waste.
The forecast result of the introduction of this technological method into practice is a sharp decrease in the
amouwnt of odorous waste, especially ammonia and hydrogen sulfide, which are the priority pollutants
generated on pig farms, and a significant reduction in odor pollution and improvement in the environmental
situation in the nearby residential areas.

Key words: pig manure, sulfuric acid, pH, atmospheric air, urease,-fmiloing substance, ammonia,
hydrogen sulfide.

For citation: Pilip L.V. Method of air cleaning from oddorming substances originating from pig

complexes. Tekhnologii i tekhnicheskie sredstvanekhanizirovannogo proizvodstva produkcii
rastenievodstva i zhivotnovodstZ®19.N 4(101):137-146. (In Russiai
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