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DISSEMINATION AND DEVELOPMENT OF SEPTORIOSIS
IN SPRING WHEAT, DEPENDING ON WEATHER CONDITIONS
IN THE NORTH OF KAZAKHSTAN

Abstract. Wheat is the main product in 53 countries, including in our country. The leading producers of wheat
grain in Kazakhstan are Akmola, Kostanay and North Kazakhstan regions. The virulence of previously weakly
pathogenic pathogens, for example, spotted wheat leaves caused by many imperfect fungi from the genera Septoria
and others, has increased. The purpose of the study is to conduct phytosanitary monitoring of the spread and
development of spring wheat septoria and to study the influence of weather conditions on the development of the
disease. The technique is generally accepted in phytopathological studies. In 2018, favorable weather conditions
were elaborated for the development of Septoria on spring wheat. A high correlation in all studied varieties was
observed between the degree of manifestation of the disease and the number of days with precipitation > 1 mm.
2019 was an unfavorable year for the development of septorious spots, the disease was depressed. A close negative
correlation was found on all wheat varieties between the degree of development of the disease and the number of
days with precipitation > 1 mm. Phytosanitary monitoring of the spread and development of spring wheat septoria is
required annual monitoring to conduct a complex of preventive and protective measures to limit them.

Key words: Spring soft wheat, septoria, monitoring, phytopathological assessment.

Introduction. Kazakhstan is one of the largest wheat producers in the world. The climatic conditions
in the north are very favorable for growing crops. Grain production has been and remains an important
strategic resource and the basic agricultural industry of Kazakhstan [1]. In recent years, the Republic
produces annually up to 20-22 million, and exports up to 5-8 million tons of grain. Under favorable
weather conditions and high agricultural technology, spring wheat varieties created by breeders yield up
to 1.5-2 tons of grain per hectare with a high gluten content [2]. However, the average yield of grain crops
does not exceed 10-13 kg/ha, which is due to abiotic and biotic stresses, in particular, diseases that during
the years of epiphytotic development reduce the yield to 10-25% or more [3,4]. The phytosanitary
situation on wheat crops has changed significantly in recent years, as evidenced by the results of many
years of disease monitoring. Significantly more frequent damage to the most harmful diseases (brown,
stem rust), sometimes reaching the level of epiphytoties. Virulence of previously weakly pathogenic
pathogens, for example, spotting of wheat leaves caused by many imperfect fungi from the genera
Septoria and others, has increased. Septoria of leaves and ears for a long period of time remains one of the
most common and harmful diseases of spring wheat in all areas of grain production [5,6,7]. The disease
manifested itself even in years with severe drought (2003, 2010). Strong development of septoria was
observed in 2013 and 2014 (distribution - 100%, intensity 40-60%, and the intensity on the ear - from
10 to 25%) [8]. As a result, there is an increase in the level of biotic stress in wheat agrocenosis, which is
facilitated by both climatic changes in nature and anthropogenic impact on biocenoses. The aim of our
research was to conduct phytosanitary monitoring of the spread and development of spring wheat septoria
and to study the influence of weather conditions on the development of the disease.

Materials and methods. Monitoring the dynamics of the development of diseases was carried out on
the production fields of LLP "SPCGF named after A.l. Barayev". Septoria spotting was the main and most
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common disease of wheat leaves during the growing season. Examination of spring soft wheat crops for
susceptibility to septoria was carried out every 10-12 days from the moment of exit to the tube until the
phase of milk ripeness of grain. To account for the spread and development of wheat septoria in the fields
diagonally at equal distances, 20 samples of 10 stems each were taken (figure).

Survey of wheat crops

The degree of leaf affection with septoria was determined according to the James international scale
[9]. Observations of the development of septoria during the growing season were carried out on suscep-
tible varieties Shortandinskaya 2012, Akmola 2 and Asyl sapa. To record the precipitation, temperature
and relative humidity, we used a meteorological station. Statistical processing of the data was carried out
according to the programs of biometric genetic analysis in crop production and breeding — Agros 2.11.

Results and discussions: The weather conditions of the spring wheat growing season in 2018 were
favorable for the development of Septoria. The spread of the disease was 100%, and its intensity reached
46.17% (table 1).

Table 1 — Distribution and development of septoria in spring wheat varieties during the growing season, 2018

o Septoria spot, %
Varieties - —
Dissemination Development
Boot stage
Shortandinskaya 2012 100 1,28
Akmola 2 100 1,58
Asyl sapa 100 0,85
Ear formation
Shortandinskaya 2012 100 11,83
Akmola 2 100 19,01
Asyl sapa 100 11,56
Milky-wax-ripeness
Shortandinskaya 2012 100 46,17
Akmola 2 100 40,97
Asyl sapa 100 42,93

To establish a functional relationship between the degree of development of Septoria in spring wheat
and weather elements, a pair correlation analysis was performed. To assess the strength of the correlation
coefficient correlation, the Cheddock scale was used. According to the results of the analysis on the
variety Shortandinskaya 2012, a very high positive correlation was established between the degree of
manifestation of the disease and the number of days with precipitation > 1 mm (r = 0.96) (table 2). An
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average correlation was found between the degree of development of septoria with the amount of
precipitation (r = 0.67) and the hydrothermal coefficient (r = 0.66). The average daily air temperature had
an average negative relationship with the degree of damage to spring wheat with septoria (r =— 0.59).

In Akmola variety 2, a complete relationship was established between the degree of development of
the disease and the number of days with precipitation > 1 mm (r = 1.0). No effect on the development of
septoria of the remaining studied climatic factors was noted.

As a result of observations on the Asyl sapa variety, a clear dependence of the number of days with
precipitations > 1 mm with leaf lesion septoria (r = 0.96) was found. The remaining studied weather
factors had an average correlation with the degree of development of the disease.

Table 2 — The value of the correlation coefficient of the degree of developpment
of Septoria in spring wheat varieties depending on weather and climate factors, 2018

Varieties Daily average I.\h}ml?er of Numbgr qf days with Hydrothf;rmal
Temperature air, ° C, precipitation (mm) precipitation > 1 mm coefficient
Shortandinskaya 2012 -0,59 0,67 0,96 0,66
Akmola 2 -0,39 0,48 1,0 0,47
Asyl sapa -0,57 0,66 0,96 0,64
Average -0,51 0,60 0,97 0,59

In 2019, during the entire period of plant vegetation, dry, hot weather was observed, which adversely
affected the development of Septoria (table 3). The spread of the disease reached 100 percent, and the
development was weak - up to 14%.

Table 3 — Distribution and development of septoria in spring wheat varieties during the growing season, 2019

Varieties Daily average I_\h_lml?er of Numb?r qf days with Hydrothe_:rmal
Temperature air, °C precipitation (mm) precipitation > 1 mm coefficient
Akmola 2 0,36 -0,54 -0,72 -0,53
Asyl sapa 0,57 -0,73 -0,87 -0,72
Shortandinskaya 2012 0,52 -0,69 -0,83 -0,68
Average 0,48 -0,65 -0,81 -0,64

Conclusions. Thus, in 2018 there were favorable weather conditions for the development of septoria
on spring wheat. A high correlation in all studied varieties was observed between the degree of
manifestation of the disease and the number of days with precipitation > 1 mm. 2019 was unfavorable for
the development of septorious spots, the disease was depressed. A close negative relationship was found
between the degree of disease development and the number of days with precipitation > 1 mm. Phyto-
sanitary monitoring of the spread and development of spring wheat septoria requires annual monitoring to
conduct a set of preventive and protective measures to limit them.

The work is performed under the grant funding program of the Science Committee at the Ministry of
Education and Science of the Republic of Kazakhstan on the project "The role of resistant and tolerant to
Septoria wheat species and their cultivation technology in the process of stabilization of phytosanitary
condition of agroecosystems " (state registration Ne 0118PK01030).

C. A. babkenoBa, A. T. badkeHoB, A. A. Illa6nan

«A. . bapaeBa aThIHIAFbI aCTHIK APy alIbUIBIFBI FBUIBIMH-OHIIpIiCcTiK opTanbiFsn JKIIC,
Axmona o6ueicel, llopransr kenTi, Kazakcran

COJITYCTIK KABAKCTAHHBIH AYA PAMBI JKAFJAWBIHA BAUJTAHBICTHI
KA31bIK BUJAUJA CEIITOPUO3/IbIH TAPAJIYBI )KOHE JJAMYbI

AHHOTanMsi. AybLUI IIAPyalIbUTBIFBI SKOHOMHUKAHBIH MaHBI3/Ibl CAJIANIAPBIHBIH Oipi OOJBIN caHaIa b, O eIiH
a3bIK-TYJIK Kayinci3firii kaMmTaMachi3 ereii. bunmait 53 enzge, coHbiMeH Karap Oi3[iH ejle Heri3ri eHiM OoJblI
taObuagsl. Kasakcran anemzeri ey ipi Oupail enaipyuiiepaid Oipi 6onbin Tabbutagpl. CONTYCTIKTErT KIMMATTHIK
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Karmail JoHIl JaKpUIIApAbl ecipy YIIIH eTe Kojaiibl. ACThIK eHaipici KazakCTaHHBIH aybul IIapyalibUIbIFbI
OHJIIPICIHIH HEeTi3ri cajackl, MaHbI3/Ibl CTPATETHSIIBIK pecypc OO TaObUIa/AbI )KOHE couiaii Oonbln Kana Oepeni.
CoOHFBI KbULIAPBI peciryOirKa b1 caiibiH 20-22 MITH.TOHHaFa JCiiH acThIK OHAIpeai, al 5-8 MIJIH. TOHHara JeHiH
acThIK dKcropTTaiiapl. Akmona, Kocranaii sxone Conrycrik Kasakcran obabicTapsr Kasakcranmga Oumaii acThIFbIHBIH
KETeKIi eHIipyuIiepi 0ol TaObLIabl. Sepforia *oHe T.0. TYKbIMJIACTapbIHAH IIBIKKAH KONTEreH >KeTiipii-
METeH CaHbBIPAYKYJIAKTap TYABIPATHIH, MBICAIEI OHMJIail KambIpaKTapbIHBIH JaKTapbl, OYPHIH QJICI3 MATOreH i OOJFaH
KO3JIBIPFBIIITAPIBIH BUPYJICHTTLIIN ©CTi. ¥3aK YakbIT OOWBI JKambIpaKTap MEH MacaKTapiIblH CENTOPHO3bI ACTHIK
OHJIIPICiHIH OapNBIK aiiMaKTapbIHAA XKa3AbIK OWTANIBIH KCH TapajfaH JKOHE 3USHIBI aypyJapbIHBIH Oipi OOk
KeJeni. Aypy TIiNTi KaTThl KYPFaKIIBUTBIK KBUIIAPHL 1a Oaifkanasl. DMH(OUTOTHSIIBIK JaMy KBUT CAbIH OalKamabl,
SMUGUTOTHSUIIBIK KUUTITT — OH XbUIIaH Oec >kblI. by perre erinniy mbFsiHbl 20-1aH 45%-Fa IeiiH Kypaybl MyM-
KiH. 3epTTeyAiH MaKcaThl — JKa3[IbIK OUIail CeNTOPHO3bIHBIH Tapalybl MEH JaMyblHa (PUTOCAHUTAPIIBIK MOHHUTOPUHT
KYprizy >KoHe aya-paiibl KarJailbIHbIH aypyJAblH JaMyblHa dcepiH 3epTrey. (DUTOMATONOTHSIIBIK 3epTTeyJiep/e
*KaJrbl KaObUIaHFaH oficTeMe. AypyJapiblH AaMy TUHAMHKAchIH O0akpuiay «A.M.bapaeB aThlHAaFrbl acThIK LIapya-
IIBUTBIFBI  FRUIBIMH-OHIIpicTIK opTanbire JKIIC eHmipicTiK agaHmapslHOA JKYPrisiami. Bereramusuisik Ke3eHie
CEeNTOpPHO3/1bl JaK Ouaail >KarblpaKTapbIHbIH HEri3ri JKoHE KeH TapajraH aypybl 0oisl. CenTopuo3IblH AaMybIH
Oakputaynpl Hloprannunackas 2012, Axkmona 2 jxoHe AchlUl cama KaObUIIArblll copTTapia Kyprizuaik. JKaybiH-
IIAMIBIHABI, TEMICPATYPaHbl JKOHE CAaJBICTHIPMANIBl BUIFAIIBUIBIKTEL TIPKEY YIIIH METEOPOJIOTHSIIBIK CTaHIIUS
naiinananeuael. Keneci KepceTKilTep eCKepuImi: ayaHBIH OpTallla TOYJIIKTIK TEMIIePaTypachl, KaybIH-IIAIIBH
MeJIIIepi, JKayblH-IIalIbIH 0ap KYHIEp CaHbl JKOHE THAPOTEpPMUSUIBIK Kod(duiment. 2018 xk. aya-paibl sxargaibl
JKa3OpIK OMmalia CemTOpPHO3IBIH JaMyBl YIIiH KOJaiiasl 60iabl. 2019 KeUiel eciMIOiKTepaiH OYKiT BETeTaHsIIBIK
Ke3CHiHe KYpFaK, BICTHIK aya paifbl OaiKamapl, OyJ1 CeMTOPHO3IbIH JaMybIHa Tepic oacep erTi. JKa3apik Onmaiaarsr
CENTOPHO3/BIH JaMy JCHIeli MeH aya paibl 3JeMEHTTEPiHIH apachiHIAFsl (PYHKIIMOHAIABIK TOYEIIUTIKTI aHBIKTAY
YILIH KYITHIK KOPPEJSUUSIIBIK Tanaay xyprizinai. 2018 xbuibl aypynapabie Tapaitybl 100%-ab1 Kypajsl, aln OHbIH
KapKbIHIBUIBIFBL 46,17% - Fa >ketTi. bapiblk 3epTTeieriH copTrrapaa aypynblH maiiia 0oy Jopekeci MeH jKayblH-
mramslH 06ap KYHAEp caHbl > 1 MM apachIHIA >KOFapbl KOPPESIIUSIBIK TOYeNIUTIK OaiiKanmsl. AyaHBIH OpTaria
TOYJIKTIK TeMIepaTypachl aypyAblH KepiHy [opekeciMeH opTaiia Tepic Oainanbicta Oonsl. JKaybIH-IIAnIBH
MeJIIIepi MeH THIPOTEPMHUSIIBIK KOIPHUIIMEHT 3epTTENeTiH OSJIriMEeH opTalia OH KaThiHacka ue 0osmbl. 2019 xbut
CENTOPUO3/bI JAKTAPABIH JAaMybl YIIiH KOJAWChI3 OONIbI, aypy Aenpeccusiga Ooiabl. bumaiasiy GapiblK copTTa-
pPBIHAA aypyIbIH JaMy JOPEKECi MEH JKaybIH-IIANIBIH Oap KYHAEp CaHbl > | MM apachlHIa THIFBI3 TEpic e3apa
Oaiinanpic aHBIKTaNMBL. OpTamia TOYNIKTIK aya TeMIepaTypachl aypyablH Mmaiiaa Oody JCHreliMeH opraiia OH
Gaiinmanbic 6onbl. JKayblH-IIAIIBIH MeJILepi MEH THIPOTEPMISUIBIK KoadduimeHT 3epTreneTin OenriMeH opramia
Tepic KaThlHAcKa ue OoJabl. JKa3ablk OMIAlABIH CENTOPUO3BIHBIH Tapalybl MEH JaMyblHA (DUTOCAHUTAPUSIIBIK
MOHHTOPHHT JKYPTi3y OJapIIbl MIEKTEY MaKCATHIHIAFbI PO(IIAKTHKAIIBIK JKOHE KOPFay ic-IIapajap KeIIeHiH oTKi3y
YIIIiH 5KBUT CAbIHFBI OAKBUIAY Bl TAJIAIl €TE/i.
Tyiiin ce3nep: JKazapik sxymMcak OuIaii, cCenTopruo3, MOHUTOPUHT, (PUTONATOJIOTHSUIBIK Oarasay.

C. A. BaokenoBa, A. T. baokenos, A. A. Illadoaan

TOO «Hay4Ho-ITpON3BOICTBEHHBIH IIEHTP 3epHOBOTO X03siicTBa UM. A. 1. bapaesay,
AxmonuHCcKas o6nacte, . [lloprannsl, Kazaxcran

PACITIPOCTPAHEHUME U PABBUTHE CEITOPHO3A HA SAPOBOM IIIEHUIIBI
B 3ABUCUMOCTHU OT NIOI'OAHBIX YCJIOBUU HA CEBEPE KA3AXCTAHA

Annoramusi. Cenbckoe XO3SMCTBO CUMTAETCS OXHOM M3 HamOojee BaKHBIX c(ep SKOHOMHKH, KOTOpas B
3HAUUTENILHOW CTENIeHH 00ecIeunBaeT MPOAOBOIbCTBEHHYIO 0€30IacHOCTh cTpaHsbl. [1meHuna SBaseTcs OCHOBHBIM
IPOAYKTOM B 53 cTpaHax, B TOM 4Yucie B Hamed crpane. Kazaxcran sBiseTcs OZHUM M3 KPYIHEHIINX IIPOH3-
BOJMTENEH MIIeHUIB B Mupe. KiuMmartuueckue ycinoBus Ha ceBepe O4YEHb OJAaroNpHATHBI IS BBIPAIIMBAHMSA
3€pHOBBIX KyJbTYyp. [Ipon3BoACTBO 3epHA OBLIO U OCTAETCSl BAYKHBIM CTPATErHYECKUM PecypcoM, 0a30BOil 0Tpacibio
CeNbCKOXO035IICTBEHHOTO Tpon3BojcTBa KazaxcraHa. B mocieaHue rogpl pecryOiiMka MPOU3BOAMT €KETrOJHO IO
20-22 MyH., @ 3KCIIOPTHPYET A0 5-8 MIIH. TOHH 3epHa. Bexynmmu nmpon3BoanTensiMu 3epHa nieHuisl B Kaszaxcrane
aBisifoTcs AxkMmonnHckast, Kocranaiickas um Cesepo-Kazaxcranckas obnacti. Bospocna BupyJeHTHOCTH paHee
c1abonaToreHHbIX BO30yauTENel, HANpUMEp MATHUCTOCTEH JIMCTHEB INIIEHUIIBI, BBI3BIBAEMBIX MHOTHMH HECO-
BEpLIEHHBIMH I'pubamu U3 ponoB Septoria m np. CenTopros JIHCTHEB M KOJIOCA B TEUCHUE JUIMTEIIHLHOTO INEpuoja
BPEMEHH OCTaeTCsl OJHOM M3 HamboJiee PacIpOCTPAHEHHBIX M BPEIOHOCHBIX OOJNe3Hel SpOBOM IIICHMIBI BO BCEX
30HaX MPOM3BOJICTBA 3epHA. 3a00JIeBaHIE MPOSBILIIOCH JaKe B TOABI C )KECTKOU 3aCyXOl. JHPUTOTHIHHOE pa3BUTHE
OTMEYaeTCsl eKEroIHO, YACTOTa SMU(DUTOTHHHOTO — IISTh JIET U3 AecaTH. [Ipy 3TOM HOTepu ypokas MOI'YT COCTaB-
176 0T 20 10 45%. Llens nccnemoBanmii — mpoBeieHNe (GUTOCAHUTAPHOIO MOHHUTOPUHTA PAaCIIPOCTPAHEHHS U pa3-
BUTHUS CENTOPHO3a APOBOI MIICHUIBI M M3y4YeHHE BIMSHUS IOTOJHBIX YCIOBHH Ha pa3BuTHE Oone3Hu. Meroanka —
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oOmenpuHATas B (GuUTONATONOrnUeCKuX MccienoBanusax. HaOmoneHus 3a TMHaMUKON pa3BuUTHA Ooje3Hel ocymie-
CTBIISUIM Ha Ipou3BOACTBEHHBIX Moisix TOO «HaydHO-IpOM3BOACTBEHHOM IIEHTPE 3€PHOBOTO XO3AHCTBA MMEHH
A. U. BapaeBay». CenropuosHasi MATHUCTOCTb ObUIa OCHOBHBIM M HamOolsiee pacrpoCTpPaHEHHBIM 3a00JIeBaHUEM
JIUCTHEB IMIICHHIIBI B TIepHol Beretauny. HabmroneHus 3a pa3BUTHEM CENTOPHO3a BEJIM Ha BOCIIPUUMYUBBIX COPTAX
oprannunckas 2012, Akmona 2 u Acbut camna. s pUKCUpOBaHMS BBINAJACHHUS OCA/IKOB, TEMIIEPATYPhl U OTHO-
CUTEJIEHON BJIXKHOCTH HCIIOJIB30BAIM METEOPOJIOTHYECKYIO CTAHIMIO. YUHUTHIBAJINCH CIIEAYIOUINE IOKa3aTelIH:
CpesHeCyTOYHasi TeMIeparypa BO3yXa, KOJMYECTBO OCaKOB, KOJIMYECTBO JHEH C OCaJkaMH M THAPOTEPMUIECKUH
ko3 ¢punment. IlorogHsle ycinoBHs BEreTallMOHHOTO Neprojaa spoBoi mieHuns! 2018 r. ObutH O1aronpusTHHIMU
IUIs pa3BUTHS centopro3a. B 2019 roxmy B TedeHHe Bcero meproja BEreTallid pacTeHUi Haliromamack cyxas,
JKapKasl TI0rojia, YTo HeOJarompusaTHO CKa3aloch HA Pa3BUTHU cenTopro3a. s ycTaHOBIEHUs (PyHKIMOHAIBHOMN
3aBUCHMOCTH MEXIY CTEIECHBIO Pa3BUTHS CENTOPHO30M Ha SPOBOI INIIEHHIE M 3JIEMEHTaMH MOTOMABI IPOBOAMICS
MapHBIA KoppessunoHHb aHamm3. B 2018 roxy pacmpoctpanenue Oonesneit cocrasmino 100 %, a ee MHTEHCHB-
HOCTh nocturana 46,17 %. Beicokas KOppesIMOHHAs 3aBHCHMOCTh Ha BCEX M3YYaeMBIX COpTax HaOIII0Jaioch
MEKAY CTETEHbIO MPOSABICHUs O0JNE3HH M KOIMYECTBOM JHEH ¢ ocankamu > 1 M. CpenHecyTouHas Temmeparypa
BO3/lyXa MMeJa CPEIHIOI OTPHLATENBHYIO CBSI3b CO CTENEHbIO IMposBieHus Oone3nu. KoimmuecTBo 0caikoB U
THIPOTEPMHUYECKUN KO3(D(ULMEHT MMENU CPEJHIOK IMOJI0KUTEIbHYIO CBSI3b C U3ydaeMbIM npusHakom. 2019 rox
ObuT HEONAronpHsATHBIM JUIsS Pa3BUTHS CENTOPHO3HBIX ISITHUCTOCTEH, 3a00JIeBAaHWE HAXOIWIIOCh B JENPECCHU.
TecHast oTpuLaTenbHas B3aMMOCBSI3b HA BCEX COPTax IMIICHHUIBI OOHAPY)KEHA MEXKY CTETIEHBIO Pa3BUTHsI OOJIE3HU U
KOJIMUECTBOM JHEH ¢ ocankamu > 1 MM. CpeqHecyTo4Hasi TeMIeparypa Bo3ayXa UMeia CPEAHIO MOJI0KUTEIbHYIO
CBSI3b CO CTENEHBIO MpOosiBICHNS 00je3HU. KommuecTBO 0cagkoB U IHAPOTEpMHUUYECKH KO3 (DUIIMEHT MMenu cpen-
HIOI0 OTPHLATENBHYIO CBA3b C M3Y49aeMbIM NpPU3HAKOM. [IpoBenenne GpuTocaHUTapHOIrO0 MOHUTOPUHTA PACIPOCTpa-
HEHUS ¥ Pa3sBUTHUS CENTOPHO3a SIPOBOH IMIIEHMIBI TPEOyeT €KeroJHOr0 HaOIIOACHUS U MPOBEICHUS KOMILIEKCA
NpO(UIAKTHYECKUX M 3ALIUTHBIX MEPONPUATHUI 110 UX OIPaHUYEHHIO.
KiroueBble c10Ba: sipoBasi MsArkas MIIEHUIA, CENTOPHUO3, MOHUTOPUHT, (DUTONATOIOTNYECKas! OLICHKA.
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