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AHHOTALIUA

[IpencTaBieHbl Pe3yIbTaThl MOHUTOPUHTA KaueCcTBa
3epHa SIPOBOM IIIeHUIIbI, BRIPAIlleHHO! B ceMU patio-
Hax ToMckoit o6acTu B 2024 1. O6cnenoBaHo 384 06-
pasiia 3epHa Ha 14 mmokasaTejiel KauecTBa, JIs Yero
MIPUMEHSJINCH CTAHIaPTHBIE METOMbI MCCIEIOBAHUN.
Kiacc nmimeHuUIbl yCTaHABIWBAJIY 110 HAUXYIUIEMY
3HAUYEeHUI OJJHOTO U3 IoKazaTesieil. B pesynbTaTe
TIPOBeeHHBIX UCCIIeIOBAaHUMN OBLIIO YCTAHOBIEHO, UTO
OCHOBHAa4 Macca MIIeHUIb ypoxkasd 2024 I. OTHOCUTCA
K 5-My KJIACCy, UTO 06GYCJIOBJIEHO HEOIATOIIPUSATHBIMU
MMOTOAHBIMU YCJIOBUSIMU, CIIOKUBIIUMUCST B TOMCKOM
obsracTu Ko BpeMeHU y60pKuU yposkas. B xozme rep6o-
JIOTMUYECKOr0 aHaJin3a 06pasiioB 3epHa, TPOBEJIEHHO-
T'0 BU3yaJIbHBIM METOZOM, BbIJIEJIEHBI U UEeHTUDU-
IIUPOBAHBI [UACIIOPEI 46 BUJIOB COPHBIX PACTEHUMN.
Haubosee pacnpocTpaHEHHBIMU BUJLAMU, MACIIO-
PBI KOTOPBIX OTMeY€eHbI B 06pa3iiax 0oJIbIIeR YacTu
parioHOB, aBasg0TCa Avena fatua L., Cannabis sativa L.,
Chenopodium album L., Echinochloa crus-galli (L.) Beauv.,
Elytrigia repens (L.) Nevski, Fagopyrum tataricum (L.)
Gaertn., Fallopia convolvulus (L.) A. Love, Galeopsis sp.,
Galium vaillantii DC., Panicum miliaceum ssp. ruderale
(Kitag.) Tzvelev, Persicaria lapathifolia (L.) Delarbre s.1.,
Setaria pumila (Poir.) Schult., Setaria viridis (L.) P. Beauv.,
Stachys palustris L., Vicia cracca L. Psa1 06Hapy>KeHHBIX
BunoB (Conium maculatum L., Echinochloa crus-galli, Echi-
um vulgare L. u Vicia hirsuta (L.) Gray) OTHOCSITCS K UMC-
JIy UHBa3WBHBIX PAaCTeHUU Ha TeppuTopuu TOMCKOH
obsiactu. [1pu TpoBeleHUY repboJIOTUYECKOT0 aHAJ Y-
3a 06pasIoB 3epHA SPOBOY IIIIEHUIIBI ypoxkas 2024 T.
He OBLJI0 BBISIBJIEHO JUACIIOP KAPaHTUHHBIX COPHSKOB,
BXOIANINX B €UHBIN TTepeYeHb KADAHTUHHBIX 00BEK-
ToB EASJC, a Tak)Xe COPHAKOB, PEeryIupyeMbIX B 3epHE
MIIeHuIsl GUTOCaHUTAPHBIMU TpeboBaHusAMY Kutaii-
ckoit HaponHoit Peciybyiiku — OCHOBHOM CTpPaHBI —
UMIIOPTEPa TOMCKOT0 3epHa.
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ABSTRACT

The article presents the monitoring results of the qua-
lity of spring wheat grain cultivated in seven districts of
Tomsk Oblast in 2024. 384 grain samples were exami-
ned for 14 quality indicators, using standard research
methods. The wheat class was determined by the worst
value of one of the indicators. As a result of the studies,
it was found that the bulk of the 2024 wheat harvest be-
longs to class 5, which is due to the unfavorable weath-
er conditions that developed in Tomsk Oblast during
harvesting. During the herbological analysis of grain
samples carried out by the visual method, diaspores
of 46 weed species were isolated and identified. The
most common species, the diaspores of which were
detected in the samples of most districts, are Avena
fatua L., Cannabis sativa L., Chenopodium album L., Echi-
nochloa crus-galli (L.) Beauv., Elytrigia repens (L.) Nevski,
Fagopyrum tataricum (L.) Gaertn., Fallopia convolvulus (L.)
A. Love, Galeopsis sp., Galium vaillantii DC., Panicum mil-
iaceum ssp. ruderale (Kitag.) Tzvelev, Persicaria lapathi-
folia (L.) Delarbre s.l., Setaria pumila (Poir.) Schult., Se-
taria viridis (L.) P. Beauv., Stachys palustris L., Vicia cracca
L. Some of the detected species (Conium maculatum L.,
Echinochloa crus-galli, Echium vulgare L. and Vicia hirsuta
(L.) Gray) belong to the invasive plants in Tomsk Oblast.
During the herbological analysis of spring wheat grain
samples from the 2024 harvest, no diaspores of quar-
antine weeds included in the Common List of Qua-
rantine Pests of the EAEU, as well as weeds regulat-
ed in wheat grain by the phytosanitary requirements
of the People’s Republic of China — the main importer
of Tomsk grain, were identified.
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Knrouesvle cnosa. Markass MIeHUIa, IOTPedu-
TeJIbCKHE CBOMCTBA, PUCKOBAHHOE 3eMJIelleliue, I10-
KasaTeJu KadecTBa, repOoJIOTMYEeCKUH aHaau3, Cop-
HbIE PACTEHU.

BBEJEHUE

orjiacHo [locTtaHoBJieHUuKW IIpaBu-
TenbCcTBa Poccuiickon depepainuu
oT 15 deBpansg 2022 . N2 176 «06 ocy-
IECTBJIEHUU TOCYLAaPCTBEHHOTO MO-
HUTOPUHTA 3epHa», ¢ 1 uwiuagd 2022 1.
Ha TeppuTtopuu P® ocyuiecTBiasgeTcs
roCyZlapCTBEHHbINI MOHUTOPYWHT 3€PHA.
BollleyKa3aHHBIM ITOCTAHOBJIE-
HUEM peaii3aliys JaHHOT0 MEPOTIPUSATUS 3aKperLie-
Ha 3a YYPEXAEHUSIMHU, TT0ABELOMCTBEHHBIMU MUHU-
CTEPCTBY CeJIbCKOTO x03sticTBa (PI'BY «Poccuiickuii
CeJIbCKOXO03IMCTBEHHBIN LeHTp») u demepalbHON
cJryk0e 10 BeTepUHAPHOMY U (pUTOCAaHUTapHOMY Hal-
30py (PTBY «denepanbHbIH IIEHTP OleHKU Ge3ortac-
HOCTU ¥ KauecTBa MPOAYKIIUY arPOIIPOMBIIIIIEHHOT0
KoMIiekca», ®I'BY «BcepocCuicKui IeHTP KapaHTH-
Ha pacTteHuit», ®I'BY «DemepaibHbIHA IIEHTP 0XPaHbI
3JI0POBbS *KUBOTHEIX», PI'BY «HalMoHaJIbHbBIN IIEHTP
6e30IaCHOCTY PHIGHON M CEJIbCKOX03AMCTBEHHOU
npoxykimu»). OT BcepocCuiicKoro meHTpa KapaHTu-
Ha pacTeHU! ydyacTue B IPOBeJIEeHNY MOHUTOPUHTA
3epHa IpUHUMAIT [TeH3eHCcKul 1 ToMckuii ¢puana-
JIBI, 4 TaK)Ke TEPPUTOPUAJIBLHBIN OTHIes B Pecrty6irke
Iarectan I0xHOTO hrmnasia.

Llesbi0 MOHUTOPUHTA 3€pHA SABJISETCS aHaJIu3
¥ OIleHKa 06'beMa 1 MOTPebUTETbCKUX CBOMCTB 3epHa,
IpOU3BeleHHOTO Ha TeppuTopuu Poccutickoit dene-
paiumn.

O6BbeKTOM MOHUTOPHHTA B 2024 . MUHUCTEPCTBO
CEJIbCKOT'0 X03SMCTBa OPENEIIIIO TOJTHKO 3€PHO IIIe-
HUIIBL.

CenbCcKOe X031 CTBO TOMCKOM 06JIaCTY — BayKHAs
OTpaciib 9KOHOMUKU cyobekTa PP, obecrieunBatonias
HacejeHUE IIPOIOBOJbCTBUEM U ChIPHEM.

ToMcKast 061aCTh HAXOAUTCS B 30HE PUCKOBAHHO-
ro 3eMJyenenus. [IouBeHHO-KJIMMaTuUYecKue yCIOBUS
TI03BOJISIIOT BECTHU 3eMJIEMleNivie TOJIbKO Ha I0ro-BOC-
TOoKe objacTu. PacTeHneBoICcTBO B TOMCKOM 061acTuU
BKJIFOUAET BbIpallliBaHE 3€PHOBBIX 1 3 PHOG0O0BBIX
KyJbTyp (MIIEeHUIa, POXKb, SYMEHb, OBEC, TOPOX, TPe-
4mrxa), MaCJIMYHBIX (Paric, JIeH, COs) U OBOUTHBIX KYJIb-
Typ (KapTodesnb, KamycTa, MOPKOBb, CBEKJIA).

ITo maunHbIM PemepanbHOU CIYXKObI ToCymap-
CTBEHHOM CTAaTUCTUKHU 110 ToOMCKOM o6JyiacTu, obias
TIOCeBHAs IJIOIIAZb CEJIbCKOX035MCTBEHHBIX KYJb-
Typ B 2024 1. coctaBuna 303,9 Teic. ra. OCHOBHOU
TIPOJIOBOJILCTBEHHOU M 3epHOMYPAKHON KYyJIbTYyPOU
SIBJISIETCS SIPOBas MIIeHUIA, KOTOPYIO BO3EJIbIBAIOT
Ha mwromanu 99,9 teic. ra. CpenHsAs YPOXKAMHOCTH
3a mocjemHue nATh JeT (2020-2024) cocraBuia
24,3 1/ra («TeppuUTOpUATIbHBIN OpraH...», 2025).

OcHOBHBIE 3eMJeeIbuecKye palioHbl 06J1acTu
PAacCIoJIOKeHbI TPEVMYIIECTBEHHO B MO/I30HE FOXKHOM
TaUTry ¥ IOATaEXKHOI 30He («CHUCTEeMBbI 3eMIIEIEeUA...»,
2018). I'maBHBIMU (haKTOpamMu, JUMUTUPYOIUMU

Key words. Soft wheat, consumer properties, risky
farming, quality indicators, herbological analysis,
weeds

INTRODUCTION

ccording to the Decree of the Government

of the Russian Federation of February 15,

2022 No. 176 “On the implementation of

state monitoring of grain”, state monitoring

of grain has been carried out on the territo-
ry of the Russian Federation since July 1, 2022.

The above-mentioned Decree assigns the imple-
mentation of this measure to institutions subordinate
to the Ministry of Agriculture (Russian Agricultural
Center) and the Federal Service for Veterinary and
Phytosanitary Surveillance (Federal Center for As-
sessment of Safety and Quality of Agricultural Prod-
ucts, All-Russian Plant Quarantine Center, Federal
Center for Animal Health Protection, National Cen-
ter for Safety of Fish and Agricultural Products). The
Penza and Tomsk branches, as well as the territo-
rial department in the Republic of Dagestan of the
Southern Branch, are participating in the monitor-
ing of grain on behalf of the All-Russian Plant Qua-
rantine Center.

The purpose of grain monitoring is to analyze and
evaluate the volume and consumer properties of grain
produced in the territory of the Russian Federation.

The Ministry of Agriculture has identified only
wheat grain as the object of monitoring in 2024.

Agriculture in Tomsk Oblast is an important sec-
tor of the economy of the constituent entity of the Rus-
sian Federation, providing the population with food
and raw materials.

Tomsk Oblast is located in the risky farming zone.
Soil and climatic conditions allow farming only in the
southeast of the region. Crop production in Tomsk
Oblast includes the cultivation of grain and legumi-
nous crops (wheat, rye, barley, oats, peas, buckwheat),
oilseeds (rapeseed, flax, soybeans) and vegetable crops
(potatoes, cabbage, carrots, beets).

According to the Federal State Statistics Service
for Tomsk Oblast, the total area under agricultural
crops in 2024 was 303.9 thousand hectares. The main
food and grain forage crop is spring wheat, which is
cultivated on an area of 99.9 thousand hectares. The
average yield over the past 5 years (2020-2024) was
24.3 c/ha (Territorial Authority..., 2025).

The main agricultural areas of the region are lo-
cated mainly in the southern taiga subzone and subtai-
ga zone (Farming systems..., 2018). The main factors
limiting wheat cultivation in the region are moisture
deficiency at the beginning of the growing season and,
conversely, waterlogging, often combined with a lack of
heat, in the second half of the growing season.
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BO3JeJIbIBAHUS IIIIEHUIIBI B 00-
JIACTH, SIBJISIOTCA AePUIIUT BiIaru
B HavaJjie BEreTallMOHHOTO IIePHOo-
Ila ¥, HA000POT, IepeyBIaKHEeHe
(YacTo B cOueTaHUM C HeJLOCTaT-
KOM TeIljIa) BO BTOPOU ITOJIOBUHE
BETeTaIUU.

SpoByI0 MIIEHUIY BbIpa-
UKUBAOT T[JIaBHBIM 06pa3zoM
B IOr0O-BOCTOYHOI YacTu o6Jia-
cTu, HauboJee 6JIATOIPUATHON
0 IIOYBEHHO-KINMAaTUUYECKUM
ycJioBUAM. BereTamMOHHBIN
nepuoj IIeHuIlbl (0T ImoceBa
10 yOOPKY yposkas) nymtcs B ToM-
ckoii obsactu c II-11I gexaabl Masg
IO CEeHTA6GPSI BKJIYUTENbHO
(B 3aBUCHMMOCTH OT ITOTOJIHBIX yC-
JIOBUI).

Llenbio HacTosAIelN paboThl
SIBUJIOCH YCTAHOBJIEHUE KAYeCTBa
3epHa SPOBOU MIIEHUIIBI, BbI-
pameHHol B ToMckol objacTu
B2024T.

MATEPUWAJIbBI U METO/IbI

MOHUTOPUHT 3epHA SIPOBOU IMINEHUIIBI, BbIPAIIEH-
HOM B ToMcKo# obyact B 2024 T., OCYIIECTBIISAJICS
B aBTyCTe — OKTA0pe 1o Mepe ybopku ypoxas. OTo6op
06pasIiioB 3epHa IIPOBeeH COTPYyAHUKAaMU TOMCKOTO
¢punmana BHUVIKP B 64 X031 CTBaX, PACTIOJIOXKEHHBIX
B 7 paiioHax obJyiactu (CM. puc. 1).

Pationsr oT6opa 06pa3moB I MOHUTOPUHTA
OTHOCSTCS K TPEM Pa3HBIM 30HAM I10 TIOYBEHHO-KJIU-
MaTU4YeCKUM yCJIOoBUSAM: | — Talira HU3MEHHOCTHU
(KpuBolrenHCKU# p-H), II — momTaiira npearopuu
(KoxxeBHUKOBCKM M, ToMCKU, lllerapCKUil p-HBI),
III — moxTaira HU3MeHHOCTU (ACMHOBCKMM, 3bIPSIH-
ckuii, [lepBoMarickuil p-Hel) («COpTOBOE PAOHUPO-
BaHUue...», 2022).

[ToromHble YCJIOBUS BereTalMOHHOTO MePUOA
2024 r. mpeacTaBaeHbl Ha TpuMepe ToMCKOro patioHa
B Tabu. 1.

[TpuBeneHHBIN B TabJ. 1 TUAPOTEPMUUECKUN KO-
sddunment Cenguunaona (['TK) xapakTepusyeT cTe-
TIEHD YBJIAKHEHUSI TEPPUTOPUY C TOUKU 3PEHUS COOT-
HOIIIeHUS TeIlIa U BJIaru U OTIpefesiseTcs 1o popMyJie:

I'TK=Rx10/ Zt,

rae R - cyMMa ocaZlkOB B MUJIIMMETPAX 3a MEPUOL
¢ TeMIlepaTypamu Bolie +10 °C;

>t — cymMa TemmeparTyp B rpagycax Lleabcus
3a TOT XK€ [ePUuOoJ. BeliendoTcd ciaeqyrliue 30HbI
YBJIQ)KHEHUA B COOTBETCTBUU CO 3HaueHuamu ['TK:
Bnaxknas (['TK 1,6-1,3); ciabosacynuiusas (1,3-1,0);
3acyuuiuBasg (1,0-0,7); ouenb 3acymnuiuBas (0,7-0,4)
u cyxas (I'TK < 0,4) (MoHoBa u gp., 2019).

Vicxons U3 NaHHBIX, IPYUBEIEHHbIX B TabJI. 1, Be-
reTallMOHHBIN Mepuof 2024 T. MOXKHO OXapaKTepu-
30BaTh KaK TEIUIbIN (CyMMa aKTUBHBIX TEMIIEPATYP
BhIte +10 °C ¢ Mast o ceHTSI0ph cocTaBmia 2079,8 °C)
¥ IOCTAaTOYHO BJIAXKHBIM (CyMMa 0CaJKOB 3a STOT IIe-
puox — 378,1 MM, I'TK = 1,8) c mpeobagaHueM oca/i-
KOB BO BTOPOY MOJIOBVHE aBTYyCTa U CeHTAOPe, Korma
ypoBeHb I'TK cBUIETEILCTBOBAJ O IBHOM IT€PEyBIaXK-
HEHUU TEPPUTOPUMN.

B

Napabenscrii

Puc. 1. ADMUHUCTpPaATUBHOE AeneHne TOMCKOM
o6nacTtu (ToueuHow WTPUXOBKOMN NOKasaHbl
palioHbl 0T60pa 06pa3LoB 4511 MOHUTOPUHTA)

-'\,7\-—\_/"’

ANBKCAHAPOBLKM

BepxHerercHuin

~ Konnawescxmin §

Fig. 1. Administrative division of
Tomsk Oblast (dotted shading shows
areas of sampling for monitoring)

Spring wheat is grown mainly in the southeastern
part of the region, which has the most favorable soil
and climatic conditions. The growing season of wheat
(from sowing to harvesting) in the Tomsk region lasts
from the second-third decade of May to September in-
clusive (depending on weather conditions).

The purpose of this work was to establish the qual-
ity of spring wheat grain grown in the Tomsk Oblast in
2024.

MATERIALS AND METHODS

Monitoring of spring wheat grain grown in Tomsk
Oblastin 2024 was carried out in August-October as the
harvest was being collected. Grain samples were col-
lected by employees of the Tomsk branch of VNIIKR in
64 farms located in 7 districts of the oblast (see Fig. 1).

The sampling areas for monitoring belong to
three different zones according to soil and climatic
conditions: I — lowland taiga (Krivosheinsky district),
IT - foothill sub-taiga (Kozhevnikovsky, Tomsky, She-
garsky districts), III — lowland sub-taiga (Asinovsky,
Zyryansky, Pervomaysky districts) (Varietal zoning...,
2022).

The weather conditions for the growing season of
2024 are presented using the example of Tomsk Oblast
in Table 1.

The Selyaninov hydrothermal coefficient (HTC)
given in Table 1 characterizes the degree of humidifi-
cation of the territory from the point of view of the ratio
of heat and moisture and is determined by the formula:

HTC =Rx10/ Xt

where R — precipitations in millimeters for the peri-
od with temperatures above +10°C, =t — the sum of
temperatures in degrees Celsius for the same period.

dutocaHutapus. KapaHtuH pactenuin 44
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OT6op P06 3epHa OCYIIECTBIISIICS COIJIACHO HOP-
MaTUBHBIM gokyMeHTaM (TOCT 13586.3). Macca cpefi-
Hel 1po6bl 3epHa MIMeHUIIb! cocTaBisia 2,0 + 0,1 Kr.
Bcero 6b110 0TO6paHo 384 o6pasiia.

[Tpu BeIGOPE METOLMK KMCCIeLOBaHUI ITOKa3aTe-
Jieli KauecTBa 1 6€30IMacCHOCTY 3epHA PYKOBOCTBOBA-
JINCh B OCHOBHOM MEXXTOCYIapPCTBEHHBIM CTAHIaPTOM,
perjaaMeHTUPYIOIINM TEXHUYECKIE YCITOBUS JJIS TIIIE-
Huipe! (COCT 9353). VckiloueHe cocTaBUIa METOLU-
Ka 10 ompeleJIeHNI0 MacCOBOM moyiu 6esika, B 9TOM
cjiydae OBbLJT UCIIOJIb30BAaH APYTOil HOPMAaTUBHBIN J10-
kymeHT (TOCT P 71208).

[lepeueHb MOTPEOUTENBCKUX CBOUCTB 3epHA
MIIEHUIIBI, TOIJIEXKAIeN MOHUTOPUHTY, YCTAHOBJIEH
B COOTBETCTBUY C [[prKa30M MUHKCTEPCTBA CEJIbCKO-
ro xo3saucTBa Poccuiickoyt demepariiv OT 8 CEHTIOPS
2021 1. N2 611 «O6 yTBepXKIeHNU TIePevHs I0TPpebu-
TEeJIbCKUX CBOMICTB 3€PHAa, IPON3BEIEHHOr0 Ha TePPU-
Topuu Poccutickoit demepariviu, B IeJIsIX IPOBeIeHUS
rOCyZapCTBEHHOI'0 MOHUTOPUHTA 3€PHA» U BKJIIOYAET
14 mokasaTenen:

— IIBET, 3aIlaX;

— 3apaXKeHHOCTh BPEIUTEIIMU;

— 3arps3HEHHOCTb HACEKOMBIMY-BPEIUTEIIIMU;

— 06Ut 1 GPaAKIIMOHHBIN COCTAB COEPIKAHUS
3ePHOBOM 1 COPHOU MpUMecei;

— BJIQYKHOCTB;

— HaTypa;

— CTeKJIOBUIHOCTD;

— TUIIOBOY COCTAaB;

— MaccoBas J0JI ChIPOM KJIEMKOBUHBI, KAUECTBO
KJIEHMKOBUHBI;

— MaccoBag oJisg 6eJiKa B IiepecyeTe Ha abCOJIIOT-
HO CyXO€ BeIleCTBO;

— YKCJIO MTale NI,

— Hasnmuue py3apruo3HbIX 3ePEH;

— HaJIu4Yue TOJIOBHEBBIX 3€PEH;

— HaJIM4ule 3ePeH, IIOBPEeXAEeHHBIX KJIOIOM-4e-
peranKou.

ITocye ompeneseHus 3HAUeHUI MOKasaTenei
yCTaHaBJIMWBAJIM KJIACC MIIEHUIIBI 10 HAUXYIIIEMY

The following humidification zones are distinguished
in accordance with the HTC values: humid (HTC
1.6-1.3); slightly arid (1.3-1.0); arid (1.0-0.7); very arid
(0.7-0.4) and dry (HTC<0.4) (Tonova et al., 2019).

Based on the data presented in Table 1, the veg-
etation period of 2024 can be characterized as warm
(the sum of active temperatures above +10°C from May
to September was 2079.8°C) and quite humid (the sum
of precipitation for this period was 378.1 mm, HTC =
1.8) with precipitation predominating in the second
half of August and September, when the HTC level in-
dicated obvious over-moistening of the territory.

Grain sampling was carried out in accordance
with regulatory documents (GOST 13586.3). The ave-
rage weight of a wheat grain sample was 2.0+0.1 kg.
A total of 384 samples were collected.

When selecting methods for studying grain quali-
ty and safety indicators, we were mainly guided by the
interstate standard regulating technical conditions
for wheat (GOST 9353). The exception was the meth-
od for determining the mass fraction of protein, in this
case another regulatory document was used (GOST R
71208).

The list of consumer properties of wheat grain
subject to monitoring is established in accordance with
the Order of the Ministry of Agriculture of the Russian
Federation dated September 8, 2021 No. 611 “On ap-
proval of the list of consumer properties of grain pro-
duced in the territory of the Russian Federation for
the purpose of state monitoring of grain” and includes
14 indicators:

- color, smell;

- pest infestation;

- insect pest contamination;

- total and fractional composition of grain and
weed impurities;

- moisture;

- nature;

- vitreousness;

- typical composition;

- mass fraction of raw gluten, gluten quality;

Ta6J1. 1. [Toka3aTeu TeMIlepaTyphbl U 0CaZKOB Ha TeppuTopuu ToMcKoro paiioHa
Table 1. Temperature and precipitation indicators in Tomsk Oblast

Cpe,umm MHOT0JIETHAA CyMMa

Cymma

TeMIepaTryp TeMIepaTryp CyMMa ocajKoB
Average long-term temperature sum t> +10°C 3amnepuozgct> +10 °C, Mmm
Sum of Total precipitation
OTKJIOHEHHE temperatures for the period I'TK

Mecsr, Month t>+5°C OT HOPMBI t>+10°C from t>+10 °C, mm HTC
Maiu May 144 +15,5 215,4 49,3 2,3
WioHb June 475 +87,0 526,2 54,6 1,1
Uiomnb July 897 +167,8 657,8 82,4 1,2
ABrycT August 1208 +247,4 545,6 142,3 2,6
CeHTS6Pb September 1275 +291 134,9 49,5 3,7
B 1iesnioM 3a ce3oH Season total 1275 +291 2079,8 378,1 1,8

Mpumeuanme: I'TK — rupgpotepmnueckun  Note: HTC — hydrothermal coefficient

KkoathhmumeHT no CenaHunHoBy (1928).

according to Selyaninov (1928).
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Puc. 2. O6opypoBaHue pons onpepenenus  Fig. 2. Equipment for determining grain

KauecTBa 3epHa (¢poto: A. O. Mnucko)

3HAYEHUI0 OJIHOTO M3 HUX. TaK KaK MOHUTOPUHT 3ep-
Ha MPOBOJUTCS Ha 3epHe, He IpolleaieM 06paboT-
Ky (CYUIKY ¥ YMCTKY), TO IIPU OIPeeJIeHNU Kjiacca
He YUYWTBHIBAJIW TaKMe XapaKTePUCTUKM, KaK BJIAX-
HOCTb 1 COpHAas IIPUMEChH.

Ilns orrpemeneHUs ITOKa3aTejel kKauecTBa 1 6e3-
OITACHOCTH MCII0JIb30BAJIVICh UMeIoIeecs B JabopaTo-
puu obopynoBaHue (CM. pUC. 2) U CTaHLAPTHBIE METO-
bl (TOCT 9353):

— METOJ, CIeKTPOCKONuu B GJIMKHe! mHOppa-
KpacHOU objacTu (IJis oIIpeeeHrsT MaCCOBOM JOIU
GesKa);

— opraHoJienITUUecKuii (OrpeiesieH1e IBETa U 3a-
naxa);

— BU3YaJIbHBIH ([IJIS1 BBISIBJIEHUS 3apPaKeHHOCTHU
BPEeNUTENIMU, 3aTrPSI3HEHHOCTY HAaCeKOMBIMU-Bpe-
IUTEJIIMU, OpeejieHrsT TUIIOBOTO COCTaBa U CTe-
KJIOBUIHOCTH);

— TepMOrpaBUMETPUYECKU (IJIs OTIpeeieHUs
BJIQKHOCTIN);

— rpaBUMeTpUYecKull (onpemeneHne comepxKa-
HUS IIPUMECEM, MaCCOBOM O ChIPOY KJIEKOBUHBI);

— BUCKO3UMETpPUUYECKUll (ompemeleHre Ynciaa
HajleHusd).

KadyecTBO M KOJMYECTBO CBHIPOY KJIEWKOBUHBI
OTIPEAENISIIA METONOM PYYHOI'O OTMBIBAHUS KJIEHUKO-
BUHBI C UCIIOJIb30BAHUEM U3MepUTesa AedopMaIuu
kJelkoBuHBI UJIK-3M (000 «IlmayH-cucTeMbI», Poc-
CHSI), CTEKJIOBHHOCTh — METOIOM OCMOTPA Cpe3a 3epHa,
HATYpPy — IIPY TIOMOIIY MyPKY JUTPOBOI [TX-1MILI (U1
MenkymsaH Apmas KapiaeHoBud, Poccus), YMCo rmaje-
HUS — Ha Ipubope AJId OIpeAeeHNs Yrcia IageHns
[T4I1-3 (OAO «Buodusmyeckas arnmapaTypa», Poccus)
(cM. puc. 3), MaccoBy HoJit0 HesiKa — Ha aHaJIu3aTope
nHppakpacHoM «MHGpackaH-3150» (000 «9KAH»
HIIIT, Poccus) (cM. puc. 4), BIaXKHOCTb — C MCII0JIb30Ba-
HYEM YCTaHOBKY M3MEPUTEIbHON BO3AYIITHO-TETLIIOBOM
AC3III-8-2 (000 «9KAH» HIIII, Poccus) (cM. puc. 5).
Cozeprxanue GpaKIInil COPHON 1 3€PHOBOY IIpUMecel

quality (photo by A.O. Plisko)

- mass fraction of protein in terms of absolutely
dry matter;

- falling number;

- presence of grains infected by fusarium,;

- presence of grains infected by smut;

- presence of grains damaged by the corn bug.

After determining the values of the indicators, the
wheat class was established based on the worst value of
one of them. Since grain monitoring is carried out on
grain that has not undergone processing (drying and
cleaning), such characteristics as moisture and foreign
matter were not taken into account when determining
the class.

To determine the quality and safety indicators, the
equipment available in the laboratory (see Fig. 2) and
standard methods (GOST 9353) were used:

- near infrared spectroscopy method (to deter-
mine the mass fraction of protein);

- organoleptic (determination of color and odor);

- visual (to detect pest infestation, contamination
by insect pests, determination of the typical composi-
tion and glassiness);

- thermogravimetric (to determine humidity);

- gravimetric (determination of impurity content,
mass fraction of raw gluten);

- viscosimetric (determination of the falling
number).

The quality and quantity of raw gluten were de-
termined by manual washing of gluten using an
IDK-3M gluten deformation meter (OOO Plaun-sys-
tems, Russia), vitreousness — by examining the grain
cut, nature — using a liter grain tester PKh-1MTs (IP
Melkumyan Arman Karlenovich, Russia), the fall-
ing number — on a device for determining the falling
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Puc. 3. OnpepeneHune Fig. 3. Determination
uncna napexus c nomowbto  of the falling number
npubopa N4Ymn-3 using the PChP-3 device
(choTo: A. O. Mnucko) (photo by A.O. Plisko)

OTIPENETIATIY Iy TEM IIPOCENBAHUA UePes3 CUTa, BU3yalb-
HOTO ITPOCMOTpA U AaJIbHEUIIEero B3BemuBaHus hpak-
WY, Hajauyve (y3apuo3HBIX U FOJIOBHEBBIX 3€PEH,
3€PEeH, TTOBPEXKIEHHBIX KJIOTIOM-4YePEIairkoi, — myTeM
BBIZIEIEH ST HABECOK M MX BU3YaJIbHOTO IIPOCMOTPA; 3a-
Pa’KeHHOCTbD, 3aTPSI3HEHHOCTD —

C TIOMOITIbIO TPOCEVBAHUS YePe3 E
KOMILJIEKT CUT (muaMeTp OT- :ﬂ

!

"\

number PChP-3 (OAO Biophysical Equipment, Russia)
(see Fig. 3), the mass fraction of protein — on an infra-
red analyzer Infrascan 3150 (OOO EKAN NPP, Russia)
(see Fig. 4), and humidity — using an ASESh-8-2 air-
heat measuring unit (OOO EKAN NPP, Russia) (see Fig.
5). The content of fractions of weed and grain impuri-
ties was determined by sifting through sieves, visual
inspection and further weighing of fractions; the pres-
ence of grains infected by fusarium and smut, grains
damaged by the corn bug — by isolating samples and vi-
sual inspection; infestation, contamination — by sifting
through a set of sieves (hole diameter 1.5 and 2.5 mm)
and further examination of the descent and passage of
sieves. The typical composition, smell, color were es-
tablished by sensory assessment.

The herbological analysis of spring wheat grain
samples was carried out using a visual method. An
average sample weighing 200 g was taken from each
wheat sample, from which weed fruits and seeds were
isolated and subsequently identified. For this purpose,
diaspores of all weed species were manually isolated
from each sample, then they were identified using a
Stemi 305 binocular microscope (Carl Zeiss, Germany)
taking into account the main morphological characters
of fruits, whole seeds and partially hulled seeds. Clas-
sic manuals (Dobrokhotov, 1961; Maisuryan, Atabeko-
va, 1978; Moskalenko, Yudin, 1999) and the carpolog-
ical collection of the Tomsk branch of FGBU “VNIIKR”
were used to identify fruits and seeds.

For weeds easily confused with wheat seeds — Av-
ena fatua L. and Fagopyrum tataricum (L.) Gaertn. — the
occurrence was calculated in farms (the percentage of
the number of farms in which the seeds of these weeds
were detected, out of the total number of farms) and in

BepcTu# 1,5 u 2,5 MM) U ajb-
HEUIIero nccieoBaHus CXo/a
¥ TIPOX0Ja CUT. TUITOBOY COCTAB,
3amax, IIBET yCTaHaBJIMBAaJIU
C TIOMOIITBI0 CEHCOPHOU OIEHKM.

T'ep6osornyecKuy aHaIN3
06pasIioB 3epHa MTIIEHUIIBI IPO-
BOU MPOBOAUIICS BU3YATbHBIM
MeTo/I0M. M3 KaXkoro o6pasia
MIIEeHUIbI 0OT6UPaJIach CPEIHSST
npoba Maccoi 200 T, 3 KOTOPOH
BBIIEJISIIIUCD TLIOZbI ¥ CEMEHA
COPHBIX PAaCTeHUU C Iocjeny-
0Ied uX ugeHTUuQUKaIuen.
It 3TOT0 M3 KaXJ0U MPOOHI
BPYYHYIO BBIIEJSJINCH AUACIIO-
PBI BCEX COPHBIX BUIOB, 3aTEM
C TIOMOIIbI0 OGUHOKYJISIPHOTO
Mukpockomna Stemi 305 (Carl

(photo by A.O. Plisko)
MIPU3HAKOB IIJIOJIOB, L€JIbIX Ce-

MSH 1 YaCTUYHO 0OPYIIEHHBIX

ceMsH. g onpenesieHus IJI0L0B U CEMSIH UCIOJb-
30BaJINCh KJIaccuUecKre pyKoBoacTBa (Jlo6poxoToB,
1961; MaiicypsaH, AtabekoBa, 1978; MocKaJleHKO,
0puH, 1999), a Tak)Ke KapIioJioruyeckas KOJJIEKIIUS
Tomckoro ¢punnana Pr'BY «BHUUKP».

Puc. 4. AHanusaTtop nHpaKpacHbIi

Zeiss, l'epMaHus) IPOBOAUIACD  «UncppackaH-3150» ((poTo: A. O. Mancko)
UX UAeHTU(DUKALUA C YIeTOM
OCHOBHBIX MOP(OJOTUUECKUX

Fig. 4. Infrared analyzer “Infrascan 3150”

Puc. 5. YctaHoBka AC3LL-8-2 ucnonbsyetcs
LNsl onpefenieHus BIaXXHOCTU 3epHa
(choTo: A. O. Mnucko)

Fig. 5. The ASESh-8-2 installation
is used to determine grain moisture
(photo by A.O. Plisko)
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Il TPYIHOOTAEIMMBIX OT CEMSH ITIIEHUIIBI COP-
HSIKOB — OBciora (Avena fatua L.) v TPeYUXU TaTapCKOM
(Fagopyrum tataricum (L.) Gaertn.) — 6bLa pacCumTaHa
BCTPEYAaeMOCTh B X035¥cTBaxX (IPOIEHT YncIa X0-
349UCTB, B 06pa3iiax KOTOPbIX ObLIU 06HAPYKEHEI ce-
MeHa JTaHHbIX COPHAKOB, OT OGIIEro YKCJIa X03AHCTB)
¥ B o0pasiiax MIIeHuIbl (TPOIEHT urcyia 06pasiios,
B KOTOPBIX ObLIM 06HAPYXEHBI CEMEHA JAHHBIX COP-
HSIKOB, OT 001Iero uucja o6pasiios).

PE3VJIBTATBI U OBCYKIEHHNE

O6Ien3BECTHO, YTO CTAOMIIBHOCTD YPOXKAEB U Kaue-
CTBO 3epHAa SIPOBOY MIMTEHUIIbI 3aBUCAT MIPEX]e BCe-
T'0 OT TUJPOTEPMUYECKUX YCIOBUIT (06ECTTIEUEHHOCTD
TEIJIOM ¥ BJIar0¥) BereTaruoHHOro mepuoza (Py6er,
u 1p., 2021; IllocTak u gp., 2023).

CrnenyeT OTMETUTH, UTO HAa (hOpMUPOBaHUE TI0-
KasaTeJiell KauecTBa 3epHa SPOBOM MATKON MIITEHUIIbI
B GOJIbIIIEl CTETIEHU BJIUSIET TEMIIEPATYPHBIN PEXUM
¥ KOJIMYECTBO OCAJIKOB B KOHIIE Beretanuu (B dasy
MOJIOUHO-BOCKOBOH criesocTn) nineHunilsl ([laTannHa
u np., 2025).

[To JaHHBIM MOHUTOPUHTA, B TOMCKOI obJiacTu
Ha IIOKa3aTeJid KauecTBa 3epHa SPOBOU MIMEHUIIbI
B 2024 I. MOBNUSIY HEGIATOIIPUATHBIE TIOTOIHbIE yC-
JIOBUS, CJIOKUBILNECS B Ieprof, yoopku ypoxas. Cym-
Ma 0CaJIKOB B aBTyCTe cocTaBuia 142 MM (cM. TabJr. 1),
4TO0 cocTaBmyio 209% OT HOPMBI. [Tpu 3TOM GoJIbINasa
yacTb ocazkos (90,9 MM) BhIIlaJia B TPEeThel meKaze
MecsIa. ITO MPUBEJIO K CUJIbHOMY IlepeyBJlaKHe-
HUIO TIOYBBI BO BCEX 3€PHOCEIIINX palioHax 06acTu
U rubeJiv TT0CEBOB CEJIbCKOX03SIUCTBEHHBIX KYIbTY]P
Ha riomany 3,5 ThIC. ra. B ¢BA3U ¢ 9TUM Ha BCEH Tep-
putopuu TOMCKOM o6sacTy B 1-1 AeKasie CeHTAOpS
OBL BBeZeH PEXXUM UPEe3BbIUaTHOYM CUTyalluU Peruo-
HaJIbHOTO XapakTepa («I'ybepHaTop Bragumup Masyp
YCTaHOBUIIL...», 2025).

Pesynvmamot onpedenenus noxasamesnet
Kayecmea u 6e30nacHOCmu 3epHa

Pe3ynbTaThl, IOJIy4YeHHEIE B XOJle IPOBELEHUA
HuccaefoBaHMM IoKa3aTelael KauecTBa 1 6e30I1acHO-
CTU 3epHa, IIPeJICTaBJIeHbI B TAa6JI. 2.

[IpencTaBiieHHbIE B TabJI. 2 JaHHbBIE TTO3BOJIMIN
cIejlaTh BBIBOJI O COOTBETCTBUM 3€PHA IPOBOM IIIIe-
HUIBI yposkas 2024 1. TpeboBarusam 'OCT 9353-2016.

OIHUM 13 BaXXHEUIINX ITOKa3aTejell KauecTna,
OIpemenaouuM xjJeboneKapHble CBOMCTBA 3€pHA,
SIBJIIETCS COZeprKalasics B 9HAOCIIEpPMe KIeHKOBUHA
(KapxkoBa, 2020). Tak>ke Ba)KHbIM II0KA3aTeJIEM SIBJIS-
eTCs YUCJIO MTaJleHN s, KOTOPOe OTPakaeT yPOBEHb aK-
THUBHOCTH COZiepXKallerocs B 3epHe pepMeHTa ajibda-
aMuJjiassl. [1py mpopacTaHUM 3epHa aKTUBHOCTb 3TO-
ro ¢pepMeHTa MHOTOKPATHO BO3PacTaeT, a YMCJIo Ta-
nenus cHmkaetcs (KpymnHos, KpymHosa, 2015). Uem
HIDKE UMCJIO NTaIeHUd, TeM Xy>Ke Kjiacc 3epHa. lj1g 5-ro
KJlacca 3epHa OrpaHMYXTeNbHAS HOpMa JJIs YKcJa Ia-
IeHUsd OTCYTCTBYET, AJis 4-T0 KJIacCca 3TOT [TOKA3aTENb
IOJDKeH ObITh He MeHee 80 CeKyH[I, IJisl 3-T0 — He Me-
Hee 150, 1-11 u 2-# KJacc XxapaKTepPU3yeTCs YHUCIOM
nazenus He MeHee 200 cekyHz. Haubojee 1leHHBIM
10 Ka4eCTBY CUUTAETCS 3€PHO MIIEHUIBl C YUCIOM
nazenud He MeHee 200 CeKyH[, a B KaueCTBe yJyu-
LIUTENSI IPYU MPOU3BOACTBE MYKM UCHOJb3YIOT 3€PHO
¢ TaHHBIM ToKazaTesieM oT 220 cexyHg (TOCT 34702).
Kak BugHO 13 TabJj. 2, HauboJee BhICOKUE 3HAUEHUST

wheat samples (the percentage of the number of sam-
ples in which the seeds of these weeds were detected,
out of the total number of samples).

RESULTS AND DISCUSSION

It is well known that the stability of yields and the qual-
ity of spring wheat grain depend primarily on the hy-
drothermal conditions (heat and moisture supply) of
the growing season (Rubets et al., 2021; Shostak et al.,
2023).

It should be noted that the formation of grain
quality indicators of spring soft wheat is largely influ-
enced by the temperature regime and the amount of
precipitation at the end of the growing season (in the
milky-wax ripeness phase) of wheat (Shatalina et al.,
2025).

According to monitoring data, in Tomsk Oblast,
the quality indicators of spring wheat grain in 2024
were affected by unfavorable weather conditions that
developed during the harvesting period. The amount
of precipitation in August was 142 mm (see Table 1),
which was 209% of the norm. Moreover, most of the
precipitation (90.9 mm) fell in the third ten-day period
of the month. This led to severe waterlogging of the soil
in all grain-growing areas of the region and the death
of agricultural crops on an area of 3.5 thousand hect-
ares. In connection with this, a regional emergency re-
gime was introduced throughout Tomsk Oblast in the
first ten days of September (Governor Vladimir Mazur
established..., 2025).

Results of determining the indicators of grain
quality and safety

The results obtained during the research of grain
quality and safety indicators are presented in Table 2.

The data presented in Table 2 allowed us to con-
clude that the spring wheat grain of the 2024 harvest
complies with the requirements of GOST 9353-2016.

One of the most important quality indicators that
determines the baking properties of grain is the gluten
contained in the endosperm (Zharkova S.V., 2020). An-
other important indicator is the falling number, which
reflects the activity level of the alpha-amylase enzyme
contained in the grain. When grain germinates, the
activity of this enzyme increases many times, and the
falling number decreases (Krupnov, Krupnova, 2015).
The lower the falling number, the worse the grain class.
For the 5™ class of grain, there is no limiting standard
for the falling number, for the 4™ class this indicator
must be at least 80 seconds, for the 3 — at least 150,
the 1st and 2™ classes are characterized by a falling
number of at least 200 seconds. Wheat grain with a
falling number of at least 200 seconds is considered
the most valuable in terms of quality, and grain with
a falling number of 220 seconds is used as an improv-
er in the production of flour (GOST 34702). As can be
seen from the table. 2, the highest values of the falling
number were recorded for wheat grain grown in areas
of the IT soil and climate zone. However, on average in
the region, the level of this indicator was low, which is
due to unfavorable conditions that arose in the region
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Ta6J1. 2. Pe3yabTaThl, IIOJIyY€eHHbIE IIPU OIIpeiesIeHUN KauecTBa
¥ 6€e30MaCHOCTH 3epHa MIIeHUIIbI ApoBoii (2024)

Table 2. Results obtained
in determining the quality
and safety of spring wheat grain

IMouBeHHO-KJINMAaTHUYECKas 30HA U paiioH 0TGopa 06pa31i0B
Soil-climatic zone and sampling area

(2024) I I 111
Ne Kpus Kox Tomc Iller AcuH 3bIp Ileps
n/u INoka3aTeyu Indicators Kriv Kozh Toms Sheg Asin Zyr Perv
1 [ILBetr Color C C C C C C C
2 3amax Smell C C C C C C C
3apakKeHHOCTh . .
3 BpemuTenaMH, 208 _mfestatlon, 0 0 0 0 0 0 0
B specimens/kg
4 . infestation, 0 0 0 0 0 0 0
31123}11" ’ specimens/kg
5 CopHas npuMech, % Weed impurity, % 0,44 1,10 1,74 0,68 1,33 0,95 1,55
3epHoBas npuMech, Grain impurity, 3,53 5,79 6,35 4,99 5,93 6,61 5,36
6 % %
B T. 4. mpopocmue including sprouted 2,34 3,92 3,06 1,57 2,80 4,96 3,84
7 BuiaxHOCTb, % Moisture, % 11,14 13,78 14,49 14,68 13,18 13,53 13,81
8 Harypa, r/nm? Nature, g/dm? 714,5 709,5 687,1 712,2 688,3 695,1 676,3
CTeKJIOBUAHOCTb, % Vitreousness, % 40,0 43,3 42,5 44,8 41,5 40,2 36,9
10 TUIIOBOIi coCTaB Typical 11 11 11 11 11 11 111
composition
1 M. 1. chIpot M.f. of raw gluten, 24,46 25,98 25,02 23,72 23,79 24,78 22,63
KJIEMKOBUHEI, % % (22,4-28,6) (18,5-32,4) (19,7-29,0) (20,4-31,3) (19,7-26,7) (17,8-30,7) (17,4-30,2)
Kauecrso Quality of gluten
12 KJIEeMKOBUHBI, €]]. . yolg ! 83 79,5 76,1 86,5 68,7 79,6 70,3
VK units of GDI
M. 1. 6esika Protein content
13 B mepecueTe in terms of dry 14,79 14,97 13,77 14,68 13,75 14,37 13,19
Haa.c.B., % matter, %
*1uCII0 IafeHus Falling number
14 (cpennee (averageand range 122,8 136,1 94,7 90,0 66,2 78,2 67,12
1 puarasoH fval 8 g (61-166) (61-442) (61-248) (62-310) (61-124) (61-158) (61-119)
3HAYEHUI) of values)
Hanuuue Presence of
15 ¢dysapuosHbIx grains infected by 0,0 0,04 0,06 0,05 0,0 0,03 0,03
3epeH, % fusarium, %
Hanmuuue Presence of grains
16 rosoBHeBbIX 3epeH, infected by smut, 0,0 0,29 0,0 0,12 0,0 0,0 0,35
% %
Hanuuue 3epeH, .
A —— Presence of grains
17 KHOEOM{: damaged by corn 0,0 0,0 0,0 0,0 0,0 0,0 0,0
. bug, %
yeperamkou, %
1g [OHHK, Tonnage, 6,6 68,2 25,0 29,0 6,17 23,9 5,0
TBIC. T thousand tons.

MpuMeuaHue: I — Talira HUISMEHHOCTH,

II - nopTavira npegropwii, 111 — nograira HU3MEHHOCTWY;
Kpus — KpuBowweunHckuit, Kox — KoXKeBHUKOBCKUA,

Tomc — Tomckui, LWer — LWerapckui,
ACUH — ACMHOBCKII, 3bIp — 3bIPAHCKNUIN,

Meps — MepBoMarickuii parioHbl oTbopa 06pasLoB;

C — 3HayeHMe noKasaTenisi CBOMCTBEHHO
3[0,0POBOMY 3ePHY COrTaCHO HOPMATUBHOMY
nokymeHTy (TOCT 9353); III — TunoBoW cocTaB
COOTBETCTBYET MArkon aposoi nwexuue (FOCT 9353);
M. A. — MaccoBas pons; WK — nHaekc pecopmanmn

KNTEMKOBUHBI; a. C. B. — abCONOTHO CyX0e BELLECTBO.

Note: I - lowland taiga, II — foothill subtaiga, III — lowland subtaiga; Kriv —
Krivosheinsky, Kozh — Kozhevnikovsky, Toms — Tomsky, Sheg — Shegarsky,
Asin — Asinovsky, Zyr — Zyryansky, Perv — Pervomaysky sampling districts;
C - the value of the indicator is characteristic of healthy grain according

to the normative document (GOST 9353); III — the typical composition
corresponds to soft spring wheat (GOST 9353); m.f. — mass fraction; GDI —
gluten deformation index; a.d.m. — absolutely dry matter.
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Ta6.1. 3. Kj1acchl KauecTBa IMIIEHHUIIbI B paiioHax ToMcKoii o6j1acTu B 2024 T.
Table 3. Wheat quality classes in Tomsk Oblast districts in 2024

KosuuecTBO J1oJis e HuIbl, %

uccjaegoBaHHbIX Share of wheat, %

06pa31oB

Studied samples  3-ii Kj1acc 4-ii KJ1acc 5-i1 KJ1acc
PaiioH o6JacTu District number 3rd class 4th class 5th class
ACUHOBCKUH Asinovsky 25 0 0 100
3bIPSIHCKUH Zyryansky 60 2,1 10,9 87,0
Ko’>xe BHUKOBCKUI Kozhevnikovsky 144 15,2 23,3 61,4
KpuBoIIenHCKUH Krivosheinsky 14 0 68,2 31,8
[TepBOMaMiCKUA Pervomaysky 26 0 14,0 86,0
ToMCKUM Tomsky 55 2,0 10,0 88,0
[lerapckuit Shegarsky 60 6,5 11,3 82,1

4yucia rnajieHrs 3aMKCUPOBaHbl y 3epHa MIIEeHUIIHI,
BBIPAIlEHHOT'0 B PalioHax Il mMOYBEeHHO-KJINMaTHYe-
CKOM 30HBI. OHAKO B CpPeIHEM I10 006J1aCTy YPOBEHbD
IaHHOTO MOKa3aTeJsis okasajicd HU3KUM, UTO CBs3a-
HO ¢ HEGIArOMPUSITHBIMU YCJIOBUSIMY, BOSHUKIIUMU
B PervoHe C CepeluHbI aBTycTa (MepeyBiaKHeHUe
MIPUBEJIO K TPOPACTAHUIO 3€PHA MIIEHUIIBI B KOJIOCE).
VIMeHHO NO3TOMY HPU NPOBELEHUUN MOHUTOPUHTA
3epHa IoKasaTesb «4YUCJIO NaZleHusI» CTaJl KJIacco-
06pa3yoIyM, HeCMOTPS Ha TO YTO YPOBEHb MacCOBOMU
JIOJIV CBIPOY KJIEUKOBUHBI B CDEJJHEM COOTBETCTBOBAJI
3—-4-My KJiaccy.

B Tabs. 3 mpuBeieHO pacipeesieHre 3epHa Iiie-
HUIIBI SPOBOI 110 KjaaccaM B 2024 I. B 3aBUCUMOCTH
OT palioHa BhIpAIIUBAHUS.

B HenpoCThIX KIUMaTUYeCKUX YCIOBUAX 2024 T.
B KoxeBHUKOBCKOM, IllerapckoM, ToMCKOM M 3BbIPSIH-
CKOM paliOHax yAajioch BBIPACTUTh 3€PHO MIIEHUIIBI
3-ro kJyiacca. OgHAKO OCHOBHAasg Macca yopaHHOTO
3epHa 6blJIa OTHECEHA K 5-My KJIaccy. YUUTBIBas, YTO
B CTPYKType ITPOU3BO/ICTBA CEJIbCKOX03SCTBEHHON
nponykiuu ToMcKoii o6acTy mpeobiasiaeT )KUBOTHO-
BOJICTBO, MOXXHO C YBEPEHHOCTbBIO TOBOPUTH O TOM, UTO
OCHOBHAs Macca 3epHa MIIeHuIIbI 6b11a TepepaboTaHa
Ha KOPM >KMBOTHBIM.

Pesynomamuot 2epbonouuecKo2o
aHaUu3a 3epHa

[To maHHBIM repboJOrUYeCcKOro aHaausa, B 06-
pasiiax 3epHa SPOBOM IMIIEHUIIBI BBISIBJIEHO 46 BUIOB
COPHBIX pacTeHuit (cM. TabI. 4).

Hawubojee pacripocTpaHeHHbIMU BUIAMU, JHUAC-
TIOPBI KOTOPBIX OTMEeUYEeHbI B 06pasiiax 60JIbIlell 4acTu
palioHOB, SIBJISIOTCS OBCIOT (Avena fatua), KOHOILIS T10-
ceBHas (Cannabis sativa), mapb 6emas (Chenopodium al-
bum), e3KOBHUK OOBIKHOBEHHBIU (Echinochloa crus-galli),
eipelt mos3yuntii (Elytrigia repens), rpeunxa TaTapcKas
(Fagopyrum tataricum), TpeYUINKa BbIOHKOBas (Fallopia
convolvulus), MUKYJIbHVKY AByHAJpPe3aHHbIN U Kpacu-
BBIH (Galeopsis sp.), mogMapeHHUK Bariana (Galium vail-
lantii), mpoco copHoe (Panicum miliaceum ssp. ruderale),
ropell pasBecucThIi (Persicaria lapathifolia s.1.), meTuH-
HUKY HU3KuK (Setaria pumila) u 3eneubint (S. viridis),
yucTen, 60JI0THBIN (Stachys palustris), TOPOLIEK MBIIIN-
uoii1 (Vicia cracca).

Boabumiasgs 4YacTh II€PEYMCIEHHBIX BHIOB
ABIAITCS OGBIUHBIMM COPHIKaMH B IIoceBax

from mid-August (over-moistening led to the germi-
nation of wheat grain in the ear). That is why, when
monitoring grain, the “falling number” indicator be-
came class-forming, despite the fact that the level of
the mass fraction of raw gluten on average correspond-
ed to class 3-4.

Table 3 shows the distribution of spring wheat
grain by class in 2024 depending on the growing re-
gion.

In difficult climatic conditions of 2024, in
Kozhevnikovsky, Shegarsky, Tomsky and Zyryansky
districts, it was possible to grow wheat grain of the 3
class. However, the bulk of the harvested grain was
classified as the 5" class. Considering that livestock
farming predominates in the structure of agricultural
production in Tomsk Oblast, it can be said with confi-
dence that the bulk of the wheat grain was processed
for animal feed.

Results of herbological analysis of grain

According to the herbological analysis, 46 species
of weeds were identified in the spring wheat grain sam-
ples (see Table 4).

The most common species, diaspores of which
were noted in samples from most areas, are Avena
fatua, Cannabis sativa, Chenopodium album, Echinochloa
crus-galli, Elytrigia repens, Fagopyrum tataricum, Fallopia
convolvulus, Galeopsis sp., Galium vaillantii, Panicum mil-
iaceum ssp. ruderale, Persicaria lapathifolia s.1., Setaria
pumila and S. viridis, Stachys palustris, Vicia cracca.

Most of the listed species are common weeds in
agricultural crops in Tomsk Oblast. Thus, the occur-
rence of Chenopodium album, Echinochloa crus-galli,
Fallopia convolvulus and Galeopsis sp. in crops reaches
56-73%, Avena fatua, Galium vaillantii, Persicaria lapa-
thifolia and Setaria viridis — 31-47% (Ebel et al., 2021).

In accordance with the Order of the Ministry of
Agriculture of the Russian Federation dated Septem-
ber 8, 2021 No. 611, when monitoring spring wheat,
special attention is paid to the presence of such easily
confused species in seed samples as Avena fatua and
Fagopyrum tataricum. The results of our examinations

duTtocaHutapus. KapaHTtuH pactenuin 50
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Ta6J1. 4. BUI0BOIi COCTAB COPHBIX PACTEHUI, 3aCOPSIONIUX CEMEHA APOBOIi MIIEHUILI
B ToMmcKkoii o6J1actu (2024)

Table 4. Species composition of weeds ITouBeHHO-KJIUMAaTHUYECKasa 30HA U paiioH 0TGopa 06pa31oB

contaminating spring wheat seeds Soil-climatic zone and sampling area

in Tomsk Oblast (2024) I 1I 1

N2  Buzasl Kpus Kox Tomc Iler AcuH 3bIp IlepB
n/mn Species Kriv Kozh Toms Sheg Asin Zyr Perv
1 Amaranthus retroflexus L. - - — = L + _
2 Arctium tomentosum Mill. - - - - — + _
3  Avenafatual. + + + + + o +
4 Brassica napus L. + + + + + + +
5  Brassica campestris L. - - = + + _
6 Cannabis sativa L. + + + - + _
7 Centaurea cyanus L. - - - = i + +
8 Centaurea scabiosa L. - - - + _ _ _
9 Chenopodium album L. - + + + + + +
10 Cirsium arvense L. - - - - - + _
11  Conium maculatum L. - = = = L + _
12 Convolvulus arvensis L. + + - - - + _
13 Echinochloa crus-galli (L.) Beauv. + + + + +
14  Echium vulgare L. - - + - - — _
15 Elytrigia repens (L.) Nevski + + + + + +
16  Eriochloa villosa (Thunb.) Kunth + + + - - + +
17  Euphorbia virgata Waldst. et Kit. - = = - L + _
18  Erodium cicutarium (L.) L'Hér. - - - - + + +
19 Fagopyrum tataricum (L.) Gaertn. - + + +
20  Fallopia convolvulus (L.) A. Love + + + + + + +
21 Fumaria officinalis L. - - - = + + +
22 Galeopsis sp. + + + + + + +
23 Galeopsis ladanum L. - +

24 Galium vaillantii DC. - + + + + + +
25  Lappula squarrosa (Retz.) Dumort. - + -
26 Lycopsis arvensis L. - - - - + _ _
27  Malva pusilla Sm. - + = _ _
28  Melandrium album (Mill.) Garck + - - + - _ +
29  Neslia paniculata (L.) Desv. - + + = L + —
30 Oberna behen (L.) Ikonn. - + - - + + _
31  Panicum miliaceum ssp. ruderale (Kitag.) Tzvelev + +

32 Persicaria lapathifolia (L.) Delarbre s.1. + + + + + + +
33 Pisumarvense L. - - = = = + _
34 Plantago sp. - - - - - + _
35  Polygonum aviculare L. - + + + L + _
36  Raphanus raphanistrum L. - - - - - — +
37  Setaria pumila (Poir.) Schult. + + + + + + +
38 Setaria viridis (L.) P. Beauv. +
39 Spergula arvensis L. = = = - L - +
40  Stachys palustris L. - + + - + + +
41  Stellaria media (L.) Vill. - = + = i +
42 Thlaspi arvense L. - - + - + _
43  Vicia sp. - + = + L — _
44 Vicia cracca L. + + - +

45 Vicia hirsuta (L.) Gray - = = “+ + + +
46  Viola arvensis Murray - - + _ _

Bcero BuzoB Total species 15 24 23 21 22 37 25
MpumMeuaHue: pacwMdpoBKa yCIOBHbIX Note. The explanation of the symbols for soil-climatic zones

0603HayYeHNN NOYBEHHO-KNMMaTMYecknx 304  and administrative regions is given in the note to Table 2;

M aAMUHUCTPATUBHbIX PANOHOB NpMBeaeHa + species identified in samples, — species not identified.

B MpuMevaHun K Tabs. 2; + BUZ BbiBMEH
B 0bpasuax, — B He BbISiB/EH. Aeryct N2 3 (24) 2025 51
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Ta61. 5. BctpeuaemMocThb ceMsH Avena fatua v Fagopyrum tataricum

B 3epHe IPOBOI mmeHuIbl B ToMcKkoii o61actu (2024)

Table 5. Seed occurrence of Avena fatua and Fagopyrum tataricum

in spring wheat grain in Tomsk Oblast (2024)

BcTpeuaeMoCTb B X03AicTBax, %
Occurrence in farms, %

BcTpeuaeMocTh B o6pa3uax, %
Occurrence in samples, %

Avena fatua Fagopyrum tataricum Avena fatua Fagopyrum tataricum
PaiioHbI Districts Avena fatua Fagopyrum tataricum Avena fatua Fagopyrum tataricum
I130HA IZONE
KpuBomenHckuir  Krivosheinsky 50,0 0 30,8 0
II 30HA II ZONE
KoxxeBHMKOBCKUIT  Kozhevnikovsky 71,4 14,3 28,3 11,6
ToMCKUI Tomsky 83,3 11,1 23,4 2,1
lerapckuti Shegarsky 66,7 33,3 35,8 12,9
III 30HA III ZONE
ACUHOBCKUU Asinovsky 60,0 20,0 38,5 11,5
3bIPIHCKUH Zyryansky 86,7 6,7 69,8 2,9
[TepBOMaMiCKUA Pervomaysky 100,0 33,3 65,2 17,4

CeJIbCKOXO03SIMCTBEHHBIX KYJIbTYP Ha TEPPUTOPUU
TomMckoit o6aacTu. Tak, BCTpe4aeMOCTh B IIOCeBax
Chenopodium album, Echinochloa crus-galli, Fallopia con-
volvulus v Galeopsis sp. nocturaeT 56—73%, Avena fatua,
Galium vaillantii, Persicaria lapathifolia v Setaria viridis —
31-47% (36enb u mp., 2021).

B cooTrBercTBUM c [Ipukazom MuHuUCTEpCTBaA
CeJbCKOTO Xo03gKucTBa Poccuiickon demepanuu
oT 8 ceHTs6pg 2021 1. N2 611, TpU MOHUTOPUHTE
SIPOBOY TIIIeHUIbI 0cob60e BHUMaHUe yIOeJadi0T Ha-
JIMYUIO B 00pasilaX CeMAH TaKUX TPYAHOOTIETUMbBIX
BUJIOB, KaK OBCHOT (Avena fatua) v rpedyrxa TaTapckas
(Fagopyrum tataricum). Pe3yabTaThl HAlIUX 06CIEeI0Ba-
HH 00pasIioB 3epHa MIIeHUIIbl Ha HaJIuune JaHHbBIX
BUJIOB IIPEJCTABJIEHbI B TabJ. 5 1 CBUIETENIbCTBYIOT
0 IOBOJIBHO YaCTOM 3aCOPEHHOCTY OBCIOIOM BhIpaIIlH-
BaeMoU B paioHax TOMCKOI 06JIaCTH MIIEHUIIBI.

Penkre o6HaApPYKEHUS XapaKTEPHbI IJIsT TaKUX
CereTaJbHO-PYyIepPaibHbIX BUIOB, KaK JIOIIYX TTayTH-
HUCTBIN (Arctium tomentosum), BaCUJIeK cKab1030BbIN
(Centaurea scabiosa), 6G0IUTOJIOB HATHUCTLIN (Conium
maculatum), CUHIK OObIKHOBEHHBIN (Echium vulgare),
KOTOpBI€ Yallle BCero IIPOU3PacTaioT 10 KpasgM I1oce-
BOB. M3pe/iKa IonagaTcs BULBI, IMACIOPhl KOTOPHIX
ropaszmo MeJjibue, UeM CeMeHa IIIeHuIlbl (Amaranthus
retroflexus, Euphorbia virgata, Galeopsis ladanum, Plantago
Sp., Spergula arvensis), nnu KpyitHee ux (Pisum arvense).
Takue BUbI, KAK CUHAK 00bIKHOBEHHBIN (Echium vul-
gare), Monovail npyTheBULHBIN (Euphorbia virgata)
¥ KPUBOIIBET MoJieBo# (Lycopsis arvensis) (CM. puc. 6)
He OTMedaJuch HaMU paHee Ha TeppuTopuu ToM-
CKO¥ 06JIaCTH B COCTaBe COPHOU (JIOPhI arPOLIEHO30B
CEeJIbCKOX03STMCTBEHHBIX KYJIbTYP, BKJIIOUAs MIIEHUILY
(96enb u mp., 2021, 2024). 1o HAIIKUM JaHHBIM, Euphor-
bia virgata — OGBIYHBIN COPHSIK Ha TTOJISTX 60JIee FXKHBIX
cocelHUX peruoHoB. CeMeHa STOTO BU/ia PETYISIPHO
Cc HeOOJIBIIMM 00MJIMEM BCTPEUYAIOTCSI B 3€PHOIIPO-
IYKIIMY, BhIpaluBaeMol B KeMepoBckoii, HoBocubup-
cKoit, OMcKoM obJtacTsax, AnrarickoM u KpacHospckoM
Kpasix. Lycopsis arvensis ©3peiKa BCTPEYAETCS B ITOCe-
Bax OMckoi 1 KeMepoBCcKo#i obyacTel, AITalicKOTo

of wheat grain samples for the presence of these spe-
cies are presented in Table 5 and indicate a fairly fre-
quent contamination of wheat grown in Tomsk Oblast
with Avena fatua.

Rare detections are typical of such segetal-rud-
eral species as Arctium tomentosum, Centaurea scabiosa,
Conium maculatum, Echium vulgare, which most often
grow along the edges of crops. Occasionally, there are
species whose diaspores are much smaller than wheat
seeds (Amaranthus retroflexus, Euphorbia virgata, Galeop-
sis ladanum, Plantago sp., Spergula arvensis), or larger (Pi-
sum arvense). Such species as Echium vulgare, Euphorbia
virgata and Lycopsis arvensis (see Fig. 6) have not been
previously reported by us in Tomsk Oblast as part of
the weed flora of agrocenoses of agricultural crops, in-
cluding wheat (Ebel et al., 2021, 2024). According to
our data, Euphorbia virgata is a common weed in the
fields of more southern neighboring regions. Seeds
of this species are regularly detected in small abun-
dance in grain products grown in the Kemerovo Oblast,
Novosibirsk Oblast, Omsk Oblast, Altai Krai and Kras-
noyarsk Krai. Lycopsis arvensis is occasionally reported
in crops of Omsk Oblast and Kemerovo Oblast, Altai
Krai, and its diaspores are sometimes detected in grain
products from the Kemerovo Oblast and Omsk Oblast.

Of particular interest is the presence in the grain
of wheat of diasporas invasive for Tomsk Oblast (black
book ..., 2016) species: Conium maculatum, Echinochloa
crus-galli, Echium vulgare, Vicia hirsuta. One of the main
contaminators of agricultural agriculture is Echinochloa
crus-galli. Its occurrence is very high: this invasive
weed is noted in 73 % of agricultural-specifics previ-
ously investigated, with an abundance from average to
high (3-5 points) (Ebel, Mikhailov, 2021).

In samples of 5 districts located in different
soil-climatic zones, the fruits of an annual cereal weed

dutocaHuTapus. KapaHTuH pactenunii =~ 52
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Kpas, a ero JUacropbl MHOTIA 06HAPYKMBAIOTCS B 3€P-
Hompoaykiuu 13 KemepoBckoii 1 OMcKO# obacTeii.

Oco6bIil MHTEpEC MPEeICTaBIIAEeT HAIUYNE B 3ep-
He TIIeHUITbI AUACTIOP UHBA3WBHBIX AJi11 TOMCKOMH 06-
sactu (YepHas kuwura... 2016) Bunos: Conium macula-
tum, Echinochloa crus-galli, Echium vulgare, Vicia hirsuta.
OIHUM M3 OCHOBHBIX 3aCOPUTEJIEN arpoleH030B pe-
TUOHA ABJISIETCS €XKOBHUK 00bIKHOBEHHbIN (Echinochloa
crus-galli). ETo BCTpeYaeMOCTb OUeHb BBICOKA: 3TOT UH-
Ba3UBHBIN COPHSIK OTMeUeH B 73% MCCIeL0BAHHBIX
HaMu paHee arpolleHO30B, C OGUJIMEM OT CPEIHETO
o BbIcOKOrO (3—5 6asios) (36eib, Muxaiiona, 2021).

B o6pasiiax 13 5 palioHOB, PACIIOJIOKEHHBIX B pPa3-
HBIX ITOYBEHHO-KJIUMATUYECKNX 30HAX, BbISIBJIEHBI
TIJIObI OJTHOJIETHETO 3JIAKOBOI'0 COPHSIKA — IIEPCTHSI-
ka MoxHaTtoro (Eriochloa villosa). 9TOT BUJ, ABJISIETCSI
TPYAHOVMCKOPEHUMBIM COPHSIKOM B arpolieH03axX IToJie-
BBIX KyJIBTYD Ha JlajibHEM BOCTOKe U 10Te eBPOITENCKOM
yacTtu Poccuu. B riocsiefHYE TOBI IEPCTHSAK OTMEUEH
B IIOCEBAX Pa3JIMYHBIX CEJIbCKOX03IMUCTBEHHBIX KYJIb-
Typ B ToMckoii o6sactu (36enb u ap., 2024). B xozme
MOHUTOPUHTA YCTAHOBJIEHO, YTO B psAle PalioHOB
IaHHBIN BUJ, BCTPEYaeTCs B IIIIEHUIIE, BbIPAIIEHHON
B PasHbIX X03akcTBax. Harmpumep, B KO)XKeBHUKOBCKOM
patioHe mpu o6cieoOBaHUY MITEHUIIBI, BRIPAIeHHOMN
B 14 x03s11icTBax, Eriochloa villosa o6Hapy>xeH B 06pas-
1IaX 13 YeThIPeX X03UCTB. [IprueM 10kl ePCTHAKA
MOXHATOT0 OOHAPY’KEHBI B 06pasIlax IIIeHUIIb, IT0-
CTYIIUBIIVX HE TOJIBKO U3 I0KHBIX PAOHOB IO TANTH,
HO 1 60JIe€ CeBEPHBIX, OTHOCALIUXCS K TA€XKHOI 30HE.

[Ipy nmpoBefleHUY TepbOJOTUUECKOTO aHAIN3a
06pasIloB 3epHa APOBOM MINEHUIIBI ypoxkas 2024 T.
He OBbLJIO BhISIBJIEHO IMACIIOP KAaPaHTUHHBIX COPHSIKOB,
TIePEYrCIEHHBIX B €UHOM ITepeueHe KapaHTUHHBIX
06beKTOB EAJC, a TaK)Xe COPHSIKOB, PETYIUPYEMbIX
B 3epHe MNIIeHUIbl PUTOCAHUTAPHBIMU TPeboBaHU-
amu Kuratickoit HapomHoit Pecry6ivKy — OCHOB-
HOM CTpaHbl — UMIIOPTEPA TOMCKOTO 3€pHa.

were revealed Eriochloa villosa. This species is a re-
sistant weed in agricultural crops in the Far East and
south of the European part of Russia. In recent years,
Eriochloa villosa has been noted in crops of various ag-
ricultural crops in Tomsk Oblast (Ebel et al., 2024).
During the monitoring, it was found that in some areas
this species occurs in wheat grown in different farms.
For example, in the Kozhevnikovsky district during
a survey of wheat grown in 14 farms, Eriochloa villosa
was detected in samples of 4 farms. Moreover, its fruits
were detected in samples of wheat received not only
from the southern regions of Podtygi, but also more
northern ones belonging to the taiga zone.

When conducting a herbological analysis of grain
samples of spring wheat of the crop of 2024, there were
no diaspores of quarantine weeds listed in the Com-
mon List of Quarantine Pests of the EAEU, as well as
weeds regulated in the grain of wheat grain of the Chi-
nese People’s Republic-the main country of Tomsk
grain.

During the monitoring, additional information
about weeds accompanying the main culture was ob-
tained. Along with the development of modern meth-
ods of studying the phytosanitary state of crops, for ex-
ample, remote sensing (Shumilov et al., 2018; Shpanev,
2019), the data of herbological examinations of seeds
of agricultural crops should be used more (Sukholozo-
va et al., 2022; Ebel, 2023; Chaplygin, etc., 2024.).

CONCLUSION

During the monitoring conducted by the specialists of
the Tomsk branch of VNIIKR, it was found that most of
the crop grown in 2024 of the spring wheat belongs to
the 5™ class and is suitable only for animal feed. This
result is due to adverse weather conditions (excessive
soil moisture by harvesting the time led to the partial
death of wheat crops and the spike grain germination
in the remaining crops).

Puc. 6. lnacnopbl COPHAKOB, BbISIBIEHHbIX

ToMcKol 061acTu: a — CUHAK 06bIKHOBEHHbI
(Echium vulgare), b — monouai npyTbeBUAHbIN
(Euphorbia virgata), c — KpuBoLBET NONIEBOWA
(Lycopsis arvensis) (¢oTo: T. B. 36enb)

Fig. 6. Weed diaspores detected during monitoring for the first
B XO[,e MOHUTOPUHra BnepBble A8 arpoueHo3oB  time for agrocenoses of Tomsk Oblast: a — Echium vulgare,

b — Euphorbia virgata, c — Lycopsis arvensis (photos by T.V. Ebel)

Asryct N2 3 (24) 2025 53



MOHUTOPUHI  MONITORING

B xo/ie MpOBEJIEHHOTO MOHUTOPUHTA TTOJIyYE€HbBI
JIOTIOJTHUTEJIbHbIE CBeIEHUS O COPHSIKAX, COITyTCTBY-
OLUX OCHOBHOM KyJbType. Hapsazmy ¢ pa3sBUTHUEM CO-
BPEMEHHBIX METOA0B UCCIEN0BaHUSA QUTOCAHUTAPHO-
T'O COCTOSIHMS TIOCEBOB, HAIPUMEP AUCTAHIIMOHHOTO
3ouupoBanus (IIlymMuioB u ap., 2018; llinanes, 2019),
clielyeT IUpe UCII0JIb30BaTh JaHHBIE Tepbosoruyde-
CKUX 00cJieOBaHUM CeMSIH CeJIbCKOX03IUCTBEHHBIX
kynbTyp (Cyxosio3oBa u fp., 2022; 36enb u ap., 2023;
YaruieITUH U Ap., 2024).

3AKJIIIOYEHUE

B xozme mpoBeneHHOro crenuaanucraMu TOMCKOTO
¢punuana BHUMKP MOHUTOPUHTA YCTAaHOBJIEHO, UTO
GoJibIiast YacTh yPOXKas BbIpalleHHOU B 2024 T. po-
BOW ITIIIE€HUIIBI OTHOCUTCS K 5-My KJIacCy ¥ ITPUTOHA
TOJIBKO Ha KOPM >KMBOTHBIM. Takoil pe3ynbTaT 06y-
CJIOBJIEH HEBJIATOTIPUATHBIMY ITOTOJHBIMY YCIOBUSIMU
(mepeyBiakHeHVEe TTOUYBbI KO BpeMEHU YOOPKY yposKast
MPUBEJIO K THOEJIN YacTy ITOCEBOB MITEHUIIbI U IIPO-
pacTaHMtIoO 3epHa B KOJIOCE B OCTABIINXCS ITOCEBAX).

PesynbTaThl NPOBEAEHHBIX B X0Jle MOHUTOPUHTA
repb0JOTUYECKUX aHAJNIM30B MapTUN CEMIH IPOBOU
NUIeHUIBl AAIOT OOMOJHUTENbHYI0 UHPOPMALUI0
0 BU/IOBOM COCTaBe COPHBIX PACTEHUH arpolleH030B
TomMcko# 06J1aCcTy U MOTYT GbITH UCTIOJIb30BAHBI JIJIs
paspaboTKy IpaKTUUYECKUX PEKOMEH AN KOHKPET-
HBIM X031 CTBAM O pacIpocTpaHeHnu HauboJjee Bpe-
IOOHOCHBIX COPHBIX BUJIOB.
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The results of herbological tests of spring wheat
seeds bulks carried out during the monitoring pro-
vide additional information about the species com-
position of weed plants agrocenoses of Tomsk Oblast
and can be used to develop practical recommenda-
tions to specific farms about the spread of the most
harmful weeds.
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