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IOOEKTUBHOCTH KOMIIVIEKCOB HOBOXH30JIA
IIPU 3AIIIATE OCEBOB SIPOBOM IMIIEHUIIBI B JECOCTEIINA TPHOBbS

C.B. Bypaakosa'*, M.T. EropsiueBa’, II.U. Kynamkuu!, B.B. ®omenko?,
A.B. lllep6ann’, H.®. CanaxyTainHos>

!Cubupckuii gpedepanvuvlii Hayunvlil yenmp acpobuomexronozuti PAH, Hosocubupckas o6x., Kpacnoobek
’Hoeocubupckuii uncmunym opaanuyeckou xumuu Cubupckozo omoenenus PAH, Hosocubupck
SHosocubupckuil uncmumym yumonoeuu u 2enemuku Cubupcxoeo omoenenus PAH, Hosocubupck

*omeemcmeennwlil 3a nepenucky, e-mail. clairburl@gmail.com

B pabore npencrasneHs! faHHBIE 110 3P (HEKTHBHOCTH IBYKPATHON 00paObOTKH ITOCEBOB SIPOBOH IIIIEHHUIIHI KOMIUIEKCAMHU
HoBoxwu3zons, copepxanmmMu nonbl Meau [HoBoxuzons + Cu*'] unu voHbl Menu BMecTe ¢ Xutoszanom [HoBoxuszons +
Cu? + Xutoszan]. IToneBrie OMBITH MPOBOIMIN Ha YEPHO3EME BBINIEIOUEHHOM Jiecoctenu [Iprodss HoBocubupcekoit
obmactu. B ycnoBmsax Hemoctarka Biaru B 20222023 rT. ipu yMEpEHHOM Pa3BUTHHU CENTOpPHO3a 00paboTKa MOCEBOB
obonmu komIuiekcamu Obita ManodddexktuBHa. [Ipy BEICOKOM ypoBHE pa3BUTHs 00ne3HH 3(PPEKTUBHOCTH KOMILIEKCA
[HoBoxwmzoms + Cu?*] mocturana 46 %, uro B 1.5 pa3sa Huke 3¢¢eKra 3aiuThl OCEBOB C HCIOJIb30BAHMEM XUMUYIECKOTO
crangaptHoro ¢yHrummaa Tutyn yo. M3ydaembple KOMIUIEKCHI NMPAKTHUECKH HE MPOSABILIIM 3AIIUTHBIN 3(GeEeKT B
OTHOIICHUH MYYHHCTOH POCHI JIaKe TP BHICOKOM €€ pa3BUTHH, Torna Kak Turyn Jlyo cHWXam pa3BHTHE OOJIE3HH Ha
85 %. ObpaboTka noceBoB komruiekcamu HoBoX13011s1 0ka3alia pOCTOCTUMYIIMPYIOLIEE BIUSHAE Ha PACTEHHS MIICHHIIBI.
Tak, HaxorieHne 6uoMaccel Beipocio B 1.3—1.5 pa3za, yBenmumincek BeicoTa pacteHui (Ha 15-16%), mnomanp duar-
mucra (Ha 16—17 %), mpogykTuBHAs KycTHCTOCTh (Ha 3—9 %), ymydImuinch moKas3aTean CTpyKTypsl kosoca (Ha 17-30 %).
O6pabotka moceBoB komiuiekcamu [Hosoxuzons + Cu?] umu [HoBoxuzons + Cu?* + XurosaH| mo3sosuia chopMHPOBATH
JIOTIONTHUTEIBHEIN ypoxaif Ha ypoBHe 0.3 1/ra, mpu ucnons3oBanuu Tutyn [lyo sTa BemmauHa coctaBmia 0.4 1/ra.

KiroueBble c10Ba: 60IC3HA SIPOBOH MIIISHUIIB, KOMITICKCH HoBOXM301151, Oronmormdeckas 3ppeKTuBHOCTh, 00paboTKa
MIOCEBOB, IIJIOIIA/b JINCTHEB, CTPYKTYpPa KOJIOCa, ypOXKaHHOCTD

BBenenue

Ilpunama x newamu: 21.03.2025

BaxxHpIMM 3ajadyaMHM  CEJIBCKOXO3SIIICTBEHHOIO IIPOM3-
BOJICTBA B HACTOSIIEE BPEMsl SIBIISIIOTCS TTOJydEHUE BHICOKOU
YpOXXaHOCTH 3€PHOBBIX, MOAJEP)KAHWE HA JOCTATOUHOM
YpOBHE (DPUTOCAHUTAPHOTO COCTOSHHS ITOCEBOB, ITOJyYECHUE
9KOJIOTHYECKH YUCTONH 3€pPHOBOM NPOMYKIMH C COXPaHEHH-
€M IUIOIOPOAMS TOYB CEIbCKOXO3SHCTBEHHOTO Ha3HAYCHHS.
Bonboit ypoH ceslbCKOMY XO3SHCTBY HaHOCST 3a00JIeBaHMs,
BBI3BIBAEMbBIC PA3IMYHBIMU ITTaTOTCHAMH: OAaKTEPHSIMHU, T'PH-
O6amu, Bupycamu. B Goppbe ¢ 3nupUTOTUSIMA B OCHOBHOM
MIPUMEHSIOTCS XUMUYECKNE CPEICTBA 3aIUThI, OKa3bIBAOIIHEC
HEraTuBHOE JIEMCTBHE HAa OKPY’KaIOLLyI0 cpely. B 310l cBA3u
BOCTpPEeOOBaHbl arpOTEXHOJIOTHU C HMCHOJIB30BAaHHEM METOAA
WHAYIMPOBAHHON YCTOWYMBOCTH K BO30OYIHMTEISIM OOIIE3HEH,
OCHOBaHHOTO Ha aKTUBALMM BPOXKIEHHBIX 3allIUTHBIX MeXa-
HU3MOB pacteHni. Co3naBaeMble Ha yKa3aHHOM MPHHIUIIE
HHAYKTOPHI 00JIe3HEYCTONUYNBOCTH PACTEHHUH (IITUCUTOPHI)
Ha OCHOBE NPHUPOIHBIX IOJMMEPOB MPEACTABISIIOT OCOOBIN
uHTepec. [Ipu X COBMECTHOM HCIIOIB30BAaHUU C XHMHUECKH-
MU CpEICTBaMH 3alUThl pacTeHHH (PPEKTUBHOCTH OOPHOBI
¢ MH(EKIMOHHBIMU 3a00JIeBaHUSIMU JOCTHUTAETCS Onarozmaps
MOJICKYJIIDHBIM CBOICTBaM TIONHMMEpa M 3a CUET CHIKEHUS
JIO3UPOBKH TOCJIEIHUX. DTO OCOOCHHO Ba)XKHO B ciiydae (yH-
rumoB (ITonosa u ap., 2021; Malerba et al., 2016; Katiyar
etal., 2015).

B mocnennue romasl pazpaboTaHBl HHIYKTOPHI Oole3He-
YCTOWYHMBOCTH Ha OCHOBE XWTO3aHA — IpenapaTbl HapIHCC,
(UTOXHT, arpoXWT, COJMXMT, XHUTO3ap. XHUTO3aH SBISECTCS
MIPUPOAHBIM HONHUCAXAaPHUIOM, COCTOSAIINM 3 3BeHbeB D—Titto-
ko3amMuHa U N-aneTuia—D-TIIIoKo3aMHHa, CBSI3aHHBIX MEXKIY
c000ii 1,4-TIUKO3UIHBIMA CBA3SIMHU. ET0 MOTyYaroT mocpen-
CTBOM [ICAllCTWJIMPOBAaHMS XUTHHA M3 JK30CKeJeTa pako-
00pa3HBIX ¥ HACEKOMBIX, a TAKXKE U3 KJIETOYHOHW CTEHKU I'pH-
60B. brodynrunmaHoe nelicTBUe XUTO3aHa 00YCIIOBIIEHO €TO
CHOCOOHOCTBIO BIHMATH HA POCT MUIIEIHS, CIOPOOOpa30BaHuUE,
MOPQOJIOTHIO U MOJIEKYJIIPHYIO OpraHH3aLuio rpudoB. Mexa-
HU3M aHTUTPUOHOTO AEHCTBUS XUTO3aHA CBS3BIBAIOT C AJIEK-
TPOCTATHYECKUM B3aUMOACUCTBHEM CBOOOTHBIX aMUHOTPYTIIT
XWTO3aHa C OTPHLATENBHO 3apsDKEHHBIMH (OChOIUITHIAMA
KJIETOK TPHOOB, YTO MPUBOIUT K HAPYLICHUIO HEIOCTHOCTH
KJICTOYHOW CTEHKH W BBIXOAY M3 KJIETOK ITUTOILIa3MaThye-
CKOTO COZEpXKMMOTO W Jayiee K MX rubenu. buomormueckas
aKTHBHOCTbh XWTO3aHa KaK MHIYKTOpa 00Je3HEYCTOHYMBOCTH
OCHOBaHa Ha aKTHUBALIMHM MHOTOYHCIICHHBIX 3aIlIUTHBIX peak-
LU PaCTCHUH B OTBET HAa MHUINPOBAHUE (PUTOIIATOTCHAMH,
BKJIIOYas: 0Opa3oBaHHE (HUTOAIEKCHHOB, aHTHMHUKPOOHBIX
0eJKoB, CBA3aHHBIX c maroreHe3oM (PR-GenmkoB), XUTHHA3EI
n B-1,3-nokaHaspl, UTHIMOMTOPOB ITPOTEWHA3BI, aKTHBHBIX
(opM KHCII0pOAa, NPOAYKIMIO MHOI'MX BTOPHYHBIX (yHTHCTa-
THYECKUX META0O0JIHUTOB U T.1.

© bypnakosa C.B., Eropsraesa M.T., Kynamkun I[1.1., ®omenko B.B., lllep6ans A.B., Canaxytaunos H. ©.
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U pacrnpoctpanseMas Ha ycnoBusax Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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CornacHo JHUTepaTypHBIM JaHHBIM, IPEapaTsl Ha OCHOBE
XHUTO3aHa IIMPOKO HUCIIONB3YIOTCSA B PACTCHUEBOACTBE B Kade-
CTBE CTUMYJISITOPOB POCTA M JUIS TOBBIIICHHUS YCTOHYMBOCTH
K aOMOTHYECKHUM CTpeccaM — 3acyxe, H3JIUILHEH Biare, 3aMo-
po3kam, u T.I. (Antico et al, 2012; Qi et al, 2016; Deshaies et
al., 2022; Kociecka et al., 2021; Gao et al, 2018; Gauthier et
al., 2015). Tak, B 3aCylIUIMBBIX YCIIOBHSIX 00pabOTKa XHUTO3a-
HOM YBEJIMYMBAJIa COIEprKaHUe XJIOpPO(UILIa B JIUCTHSX IILIe-
Huts! Ha 31-41 %, BeicoTy pactenuil — Ha 4.3-7.7 %, xonude-
ctBO crebneit — Ha 11.7-26.5%, KOIMYeCTBO KOJOCKOB — Ha
8.0-12.7%, maccy konoca — Ha 0.4—17.0 %, maccy 1000 3epen
—Ha 7.6—-18.2 %, ypoxaitHocTs Bo3pacrtana Ha 5.0-31.0% co-
OTBETCTBEHHO. HeoHOKpaTHO MIOKa3aHo, YTO XUTO3aH B BUJIE
KOMIUICKCOB C JPYTMMH OHOJOTMYECKH aKTHBHBIMH Belle-
CTBaMH OKa3bIBAET MOJIOKUTEIBHOE BIMSHHUE HA POCT M pa3-
ButHe pactenuii (Komecaukos u np., 2019; Bepemarun u np.,
2011; Lee et al., 1999; Bittelli et al., 2001; Saad et al., 2022;
Stasinska-Jakubas et al., 2022).

B otninuue ot 1MHEHOro NMoMMepa XUTo3aHa, UMEIOLIEro
OopIITyI0 MOJEKYISIpHYIO Maccy (MW=500 kDa) u oOpasyto-
IIEro paCcTBOPHI B KUCJIBIX CPpEaax, HoBoxuzoib MMpEACTaBIACT
co00il CIIMTHIE BHYTPHUMOJECKYISPHBIMH ITOIIEPEUHBIMH CBSI-
35IMH  MOJIEKYJIBI-IIIOOYJIBI, UMeroIue chepudeckyro Gopmy
(manouactuipl). HoBoxuzomps obnanaer psiioM NperMyIecTB
Hepes XUTO3aHOM: OBBIILIEHHYI0 XUMUYECKYIO0 CTaOMIBHOCTD
n aaresuto (www.novochizol.ch). brarogaps cBoeii cTpykry-
pe HoBoxuzoms MoxkeT 3(pPeKTUBHO ynep>KUBaTh B COCTaBE
pas3NMuHble aKTUBHBIE BELIECTBa, (DYHTUIMIBI, C pETyIupye-
MOM CKOPOCTBIO BRICBOOOKIATh MX, YTO O0ECIIEUNBACT 3HAYN-
TEJILHOE YMEHBIIIEHHE KOHLIEHTPALUi TOCIEeHUX U, COOTBET-
CTBEHHO, CHI)KCHUE X HETaTUBHOTO BIUSHUS Ha 9KOCHCTEMBI
u uenoseka (Ll{epbanp, 2023).

O6paborka HoBoxm3omeM CTHMYIHPYEeT IpopacTaHHe
CEMsIH B MOYBE M CIIOCOOCTBYET yBEIMYEHHIO, KaK KOPHEBOU
Omomacchl, Tak U 001Iel OnoMacChl pacTEHHUH POBOH MIITCHU-
usl (Teplyakova et al., 2022). YcraHoBieHo, 4To npu 00padoT-
Ke SIPOBOIl MIICHUIIBI BOAHBIM pacTBopoM HoBoxu3zoins Ouo-
Jioruueckas 3pPEeKTUBHOCTh MPOTHB (y3apro3a 3epHa ObLIa
Ha ypoBHE 37-39%, npu 3TOM aKTHBHEE MOJABISUIIOCH MPO-
pacranue cmop, 4eM poct rud rpuoos (Hassan et al., 2021;
Bautista-Banos et al., 2006; Kheiri et al., 2016; Palazzini et

al., 2022). Psaom aBTOpOB OTMEUEHO, YTO XUTO3aH MPOSBIIS-
eT 0oiee BBICOKYIO MHTHOMPYIONIYIO aKTUBHOCTH Ha TPHUOBI
pomna dy3apuyM u amsTepHApHs, TaKOKe Ha TUTHUPHUKALINIO UX
KJIETOUHBIX cTeHOK (Shivam et al., 2019; Hassan et al., 2021,
Etzerodt et al, 2016). Bruto nokaszaHo, 4T0 y pacTeHUH, Ipe-
BapuTeIbHO 00paboTaHHBIX HOBOXM30I0M B KOHIEHTPALH
0.125 % c mocneayommM 3apakxeHueM Bo30yuTeneM crede-
BOI prKaBUMHBI, IIPOUCXOINT JIBa IIFIKA — IIEPBHII CBA3aH C Ha-
KOILUIEHHEM CyIepokcua-annona O KOTOpBIN 1OJ J€HCTBH-
eM epmenta COJJ (cynepOch:chMyTae,m) MpeBpaIaeTcs B
KHCIIOPOZ U NEpeKuch Bopopona. Bropoil muk cBg3aH ¢ Ha-
xorenreM H,O,. [lepeknch Booposia BEITIONHAET 3aIUTHYIO
(YHKIUIO, TPUBOMAIIYI0 K THOSNH MHIICITHATIBHBIX KIETOK
maroreHa. B mHQUIIMPOBaHHBIX paCTEHUSIX MMPOUCXOANUT MOIY-
JISIIMSL AKTUBHOCTU OCHOBHBIX (DEPMEHTOB aHTHOKCHIAHTHOM
CHCTEMBI, a TAK)K€ MOBBINIAETCS] YPOBEHb (DEHOJILHBIX COEIH-
HEHHUH, B pe3yJIbTaTe Yero NOBBIIIAETCS yCTOHYMBOCTh pacTe-
Hui k matoreny (Shcherban et al., 2024).

Taxoke HEeMaJOBaXHBIM SIBIISIETCS] BOIIPOC CTOMMOCTH BO3-
MOHOTO mpenapara. cxoansiii xuro3aH nemesie HoBoxu-
301151, IOATOMY paz0aBieHue Komro3uiuu HoBoxu3oms ¢ Me-
JIbI0 C TIOMOILBIO XMTO3aHa Oe3 €€ pa3pyleHus (BbIaJeHHs
0CaJIKOB, KOATYJIALUK) TIPEJCTABISETCS NEPCIIEKTUBHBIM JUIS
yIemeBIeHUs penapara 6e3 motepu ero cradmisHoCcTH. Co-
JepKaHre HOHOB MEIH B TIperapare HEBEIHUKO 10 CPABHEHUIO
C OOBIYHBIMHU CpPEACTBaMHU 3alUTHl pacTeHHd. TeM He MeHee,
Mellb BBI3BIBAET KOAryJsMI0O OOBIYHOTO XUTO3aHA U TaKOW
npenapar HeBO3MOXKHO HAHOCHUTH METONIOM pacmbuieHus. Ho-
BOXU30JIb 00ECIIEYNBACT MOTYICHHE CTAOMIEHOTO MEIbCOIEP-
xKarero npenapara. [lokazaHo, uyto cootHomenue 1:1 Hoso-
XHM30JIS1 K XUTO3aHY HE OKa3bIBaeT pa3pylIaroliee BO3AeHCTBIE
Ha komruieke (www.novochizol.ch). [Ipeacrasisier 60bIIOH
HHTEpeC M3y4YeHHE JaHHOTO COCTaBa B HAcTOsIIEeH paboTe ¢
LENbI0 PacIIUpPeHHs] CIEKTPa POCTOCTUMYIUPYIOIIETO BO3-
JeHcTBUSA U B KadecTBe Ooree A (EKTHBHOTO CPECTBA 3aIllH-
TBI OT TaToreHoB. Hacrosmiee ncciienoBaHne MMEET IENBI0
OLIEHUTH Y(PPEKTUBHOCTH MPUMEHEHUs KOMILUIekcoB HoBoxu-
305151 C MOHAMH MEJM M XUTO3aHOM JJIsl YITy4IeHns! (PUTOCAHU-
TapHOTO COCTOSIHUSI IIOCEBOB M MOBBIMIECHUS IIPOAYKTUBHOCTH
SIPOBO¥I MIIICHUITHI B YCIOBUSAX JiecocTeny 3anangHoi Cudupm.

MeTtonunka v ycj10BMsl IPOBeAeHUs] MCCIIeOBAHMMI

st mpurorosnenuss HoBoxn3omst B 1abopaTopHBIX yCIIo-
BHSIX HCIONB30BANKCEH: XUT03aH mpou3BoacTea ChitoClear®
¢g1600 Product Code 42040 (Mcaanausi), BbLACICHHBINA U3 K-
30cKesera KpeBeTku Pandalus borealis, n MomudupoBaH-
HBI XUTO3aH — HOBOXM301Th, KOTOPHIH B BUIE OCHOBAHUS OBII
npegocraiedr NOVOCHIZOL SA, Monthey, Switzerland
(www.novochizol.ch). Crenenp npeanermaupoanuss HoBo-
xm3onst He MeHee 90 %, MW 500 kDa. B BoaHBIif pacTBOp
sHTapHOM KucnoTel (1000 mr va 100 M Boasl) H0GaBsIIN
nonmmep xuto3ad (2000 mr Ha 100 mMi pacTBOpa sSHTapHOU
KHCJIOTHI), YTO TPUBOIIIO K OOPa30BaHMIO COJEH XWTO3a-
Ha (CYKLIMHATOB) M BBINAJACHUIO UX B ocaiokK. IlomydeHHyIo
KOMIIO3HIINI0 00padaThiBaIy YABTPa3BYKOM B TEUCHHE daca
Ha TIOJTHOW MOIIHOCTH Ha ammapare Y3TA-0,4/22—-OM mpo-
n3BosictBa OOO «lleHTp yNbTPa3ByKOBBIX TEXHOJIOTUID (T.
Buiick, www.u—sonic.com). C meip0 KOMIICHCAIIUU TOTEPh
Ha WCIapeHue B MpoIlecce YIbTPa3ByKOBOM 0OpabOTKH J0-
BOJAMIM 00BEM 10 HayaJbHOIO AWCTHLIMPOBAHHOW BOJOI, B

pesyabrare 4ero noiyydaiu 2 %-Hyto qucnepceuto HoBoxuzons.
PactBop xuro3ana ChitoClear® roToBWIN aHATOTHYHBIM 00-
pasoM. Kommuiekc HoBoxuzons ¢ nonamu menu [HoBoxuzons
+ Cu?*] uzroraenuBany nyTéM BBeneHus npu Y3 06paboTke B
mucriepcrto HoBOXH30Is (CM. BBIIIE) COOTBETCTBYIOIIETO KO-
JITYECTBA BOIHOTO PacTBOpPA XJIOPHUIA MEAH C KOHIIEHTpaIen
mo oHy Meau 69.7 mr/mit. [locne cMemmBaHus 1 KOMIICHCH-
PpOBaHUS MCTIAPHUBIIEHCS BOIBI ITOTyYasu TpeOyeMbIil oOpaserr.
Kommieke ¢ nobaBiieHreM XUTO3aHa MOITyYal IyTéM BBeJle-
Hus [HoBoxuzons + Cu?'] npu ynbTpa3sBykoBol 00paboTke B
pacTBOp XWTO3aHA C TMOCJIEAYIONINM J0BEICHUEM 00BEMa /10
TpeOyeMOoro JUCTHUIMPOBAHHON Bomo#. BaxHo m00aBIATH
YK€ KOMITOHEHThl HOBOXHM30JIb M MeIb K XUTO3aHY, a HE Hao-
60poT BO M30ekKaHNE HEXKETIATEIbHOM KOaryJIsIHUHY Ipernapara.
Takoke cieqyeT OTMETHTh HEBO3MOXKHOCTB IIEPBOOYEPETHOTO
CMEIICHHUS XUTO3aHa C XJIOPUIOM ME/H, TOCKOJIBKY TIPH 3TOM
MIPOUCXOAUT KOATY/SILUS U BBINIaJICHUE U3 PACTBOPA KOMITAKT-
HOTO OcajiKa B BUJIE COJHU XJIOPHUCTOI Menu. PazbaBieHue Bcex
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9KCICPUMCHTATIBHEIX 00pa3IOB MPOM3BOAMIOCE HETOCPEH-
CTBEHHO Iepe]l MPOBEACHUEM SKCIIEPUMEHTOB.

UccnenoBanust mposoauwnn B 2022-2023 rT. Ha ONBIT-
HoM note COHIIA PAH B HoBocubupckoii obmactn B OITX
«OnutHoey. Knumarudeckue ycioBUS TUIMYHBL IJI JIECO-
cTerHoi 30HbI 3anaaHoi Cnbupu. [TouBa ombITHOTO y4acTka
— CpEIHEMOIHBIM BBIIMIETOYEHHBIH YEPHO3EM CPEIHECYIIIH-
HUCTOTO TPaHyJIOMETPUUYECKOTO COCTaBa, C COACPKAHUEM Ty-
Mmyca B cioe 0-30 cm 4.4 %.

Meteonannbsle BereraunoHHoro nepuona 2022 roga xa-
PaKTEpPU30BAIUCh HEAOCTATKOM OCaJKOB M MOBBILICHHBIMU
temneparypamu (tabm. 1). Beero 3a BeretanoHHBIN meproxn
BbINano 114 MM 0cagkoB, YTO MEHbILIE HOPMBI B 2 pa3a. Ycio-
BUS TOJIa CITOCOOCTBOBAII YMEPEHHOMY Pa3BHTHIO CEITOPHO-
3a ¥ BBICOKOMY — MYYHHCTOU pochl. BereraunoHHsi nepuos
2023 r. XapaKTepu30BaJICsl OBBIIICHHOH Tem000ecIeueHHO-
CTBI0O U HEAOCTATOYHOM YBIAXHEHHOCThI0. CymMMa OCaJlKOB
3a BEreTallMOHHBIN MEPUON ¢ Mas MO aBryct cocrasuia 204
MM, 4TO HHKE HOPMBI Ha 28 MM, TeMIlepaTypbl BO3yXa B Mae

— niosie OBUIM BBIIIE HOPMEL, B aBI'yCTE — HM)KE HOPMEL. BbI-
MaICHUE OCAJKOB B aBI'YyCTE BBIIIE HOPMBI B /IBa pa3a B cOYe-
TaHWX C OJIAarONPHUATHBIMH YCJIOBUSIMH TEMIIEpaTyphl BO3IyXa
CIPOBOLPOBAIIA BBICOKOE pa3BUTHE CENTOPHO3a BO BTOPOH
MIOJIOBUHE BETETALUU MIICHUIIBL.

OueHky 3(GQEKTUBHOCTH NMPUMEHEHHS H3y4aeMBIX KOM-
TUIEKCOB MPOBOJMIIM Ha SpoBOi mmeHune copra HoBocubup-
ckast 31 (cpenHepaHHMIA, BEreTallMOHHBIN epron 72—95 nuei,
YCTOHUUB K IOJIETAHUIO, CPEJHE3ACYXOYCTONYHB, YMEPEHHO
BOCTIPHUMYHB K Oypod prkaBUMHE U CENTOPHO3Y, CHIBHOBOC-
MIPUAMYHB K MBUTHHOM ronoBHe { Tromenckas 80 x [(LennaHas
20 x AHK-102) x AHK-102]} x Sport). OnroakTopHBIi 1M0-
JIEBOM OMBIT pa3Mellaiy 0 NapoBOMY MpeiiecTBeHHUKY. Oc-
HOBHYIO 00pabOTKy OCEHBIO MPOBOIIIH cToiikamu CuoIMD
Ha 20-22 cM, BecHOH — 3akpbiThe Biard 6oponamu bB3C-1,
TIPEANIOCEBHYI0 00paboTKy — KyabTHBaTOpoM «CTEMHSAK» Ha
mIyouny 3amenku ceMsH. [loce ocymectsisumi 20 u 23 Mas
cesnkoit C3C-2,1 ¢ aHKEpHBIMU COIIHUKAMH C OJHOBPEMEH-
HBIM BHECEHHEM YIOOPEHMH B BHUJIC aMMHAYHOM CEITUTPHI U3

Taoauna 1. MeteomanHble BereTaioHHoro mepuona 20222023 rr.
(Tuopomereocranmms «OryprioBo» HoBocubupckoro paitona, Hopocubupckoit obmacT)

Temneparypa Bo3ayxa, °C Ocanku, MM
Mecan flexana 2022 ’ 37823 g Cp. MHOTOJI. 2022 2023 Cp. MHOTOJI.

1 9.1 10.6 7.7 1.5 1.0 11.0
Maii 2 17.9 9.6 10.0 0 3.0 12.0
3 19.0 15.2 13.2 1.0 1.5 13.0

................................ cpempmc/oymma | 1547 ALY A0S BB
1 12.0 233 15.4 16.0 5.0 13.0
R 2 19.5 17.7 16.7 21.0 0.4 20.0
3 20.2 16.0 18.1 22.0 21.0 25.0

................................ cpemme/oywva | 172/ | 1900 | 167 | /590 | 260 | /80
1 18.5 21.0 19.1 7.4 13.0 19.0
Vons 2 18.1 23.0 18.9 1.0 15.0 26.0
3 20.1 20.5 18.9 20.0 32.0 27.0

................................ cpemumc/cymma | 189/  (...2LO0 (A0 1290 | /600 .20 .
1 18.8 20.8 17.9 3.7 0.8 24.0
Asryer 2 15.2 14.8 16.0 14.0 67.0 20.0
3 15.7 17.5 13.5 5.5 45.0 22.0
cpenHue/cymma 16.5/ 17.7/ 15.8/ /23 /112 /66.0

Table 1. Meteorological data of 2023-2024 vegetation period
(hydrometeorological station «Ogurtsovo», Novosibirsk Region, Novosibirsk Province)
Air temperature, °C Precipitation, mm

Month Decade 2022 ZI())ZS Mean perennial 2022 p2023 Mean perennial
1 9.1 10.6 7.7 1.5 1.0 11.0
May 2 17.9 9.6 10.0 0 3.0 12.0
3 19.0 15.2 13.2 1.0 1.5 13.0

.................................... mean/sum {54 ALY A0S B B8
1 12.0 233 15.4 16.0 5.0 13.0
Tune 2 19.5 17.7 16.7 21.0 0.4 20.0
3 20.2 16.0 18.1 22.0 21.0 25.0

.................................... meanjsum | 172/ | 1900|167/ | 590 | 260 | /80
1 18.5 21.0 19.1 7.4 13.0 19.0
July 2 18.1 23.0 18.9 1.0 15.0 26.0
3 20.1 20.5 18.9 20.0 32.0 27.0

.................................... meansum | 189/ | 2160 | 190/ | 290 | /600 | 720
1 18.8 20.8 17.9 3.7 0.8 24.0
August 2 15.2 14.8 16.0 14.0 67.0 20.0
3 15.7 17.5 13.5 5.5 45.0 22.0
mean/sum 16.5/ 17.7/ 15.8/ /23 /112 /66.0
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pacuera azora 60 kxr a.B./ra. B rogpl nccinenoBanuii 1uis BbI-
siiieHus dddexra nmpuema oOpabOTKH MMOCEBOB HCIIOIBH30BaA-
JIM €CTECTBEHHO 3apakKeHHBIE ceMeHa (0e3 IpOoTpaBiIuBaHMs),
HOpMa BBICEBA CEMSIH — 6 MJTH. BCXOXKHX 3€PCH Ha Ta.

Nzyganu 3¢ ¢HeKTUBHOCTh ONPBICKUBAHUS ITOCEBOB KOM-
wiekcaMu HoBOXH30u1s B TEpHOJ BETETAINHN MIICHUIIBI, BapH-
AHTBI OITBITA BKIIFOYAJIH:

1. KonTtpons (6e3 06pabotkm);

2. 2% Hosoxwusons, BP (0.83 mr/ma) + Cu?* (0.69 mr/
MJIT), BOIXHBINA pacTBop, (HopMa paszseaenus 20:1000), 4 n/ra;

3. 2% Hooxuzomnb, BP (0.2 mr/mi) + Cu?* (0.69 Mr/mi)
+ Xwuro3a# (0.63 Mr/mMir), BOOHBIH pacTBOp (HOpMa pa3BeIcHUS
20:1000), 4 n/ra;

4. Turyn [Iyo, KOHIEHTpAT KOJJIOUJHOTO pacTBOpa, XH-
MHUUECKHH cTanaapt (mponukoHaszoun (200 r/im) + TedykoHazou
(200 1/m), 0.4 n/ra.

BapuaHTsl pacronarany MociefoBaTeIbHO B OAUH SIPYC
B 3—X—KpaTHOW MOBTOPHOCTH, IUIOMAIh JACISHOK — 14.7 m?
2.1Mx7M)—2022T. 1 16.8 M*(2.1 Mmx 8 M) — 2023 1. [ToceBsr
obpabarbiBanu B 2022 1 2023 rr. HoBOXH30/I1IMH IBYKpaTHO —
B (aze kymenus (15 u 19 uronst — . 26-27) u xonoruenus (7
u 10 nronst — ¢. 48). @ynrunma Tutyn dyo npumensuu B ase
kojorrenus (8 u 10 uromst — ¢. 48—49). O6paboTKy nensHOK
HoBoxuzonem, BP (4s1/ra) nmpoBoamiy BpydHYIO paHIIEBHIM
onprickuBarenem Mapku «Gloria 141 T» (5 1), pacxon pabode-
ro pactBopa 200 yi/ra. B mepuoji Beretaiuu MpoTHB 3JIaKOBBIX
U ABYNOJBHBIX COPHSKOB IPOBOJWIN CIUIONIHYIO 00pabOTKY
OaxoBoii cmeckio repoununos Yuuko, KKP (1.0 n/ra) + Ak-
cuai, K3 (1.0 n/ra) + Le Le Lie 750, BK (1.5 w/ra). Hopma
npuMeHeHus paboueld sxunkoctu — 270 n/ra.

B daze userenus (. 55-56) mpoBoanim omnpeneneHue Ha
100 pacTeHHsIX BBICOTHI pacTE€HHil, HaA3eMHON M KOpPHEBOIT
BO3AYIITHO—CYXOW OMOMAacCH, OOIIEH M TMPOXYKTHBHOH Ky-
cructoctd. [Inomans ¢uaroseix nmuctees (n=100) yuuTsiBanu
IyTeM IpoMepa JUIMHBI U IIUPUHEI ¢ TIepecyeToM Ha Ko3(hhu-
IIUEHT AJIS 3epHOBBIX KynbTyp — 0.68 (Hukurenko, 1982).

OmueHKy MOpa)kKEHHOCTH TTOCEBOB JICTOCTEONCBHIMHA MH-
¢dexnusamu (cenTopros, MydHHcTas poca — Parastagonospora
nodorum (Berk.) Quaedvl., Verkley & Crous, Septoria tritici
(Rob. Et Desm.), Blumeria graminis (DC.) Speer f. sp. tritici
(March.) npoBoauiu B ¢a3e Hauasia KOJIOMEHUS — MOJIOYHON
cnenocty 3epHa (¢pnar—aucThst) (¢. 68—70) Ha ecTeCTBEHHOM
nHdpexkunonHoMm ¢oHe (n=100). HTEeHCHBHOCTh MOpaXeHHS
MYYHHCTOH POCOH M CENTOPHO30M ONpPENeNsUIn BH3yallb-
HO TIO NPOIIEHTY 3aHSATOH MYYHHCTBIM HAJIETOM M MSATHAMH
CenTopro3a IUIOMAAN JINCTa C TOMOIIBI0 MIUTIOCTPALMOH-
HBIX 1K1, Popmyna pacuera MHIEKCA Pa3BHTHs OOJE3HH
R = 100xXZ(ab)/4N, rne R — cpeaHsiss MHTEHCUBHOCTH IOpa-
eHust OOJIBHBIX pacTeHnH, %; X(ab) — cymMMa npou3BeAeHHH
yucina OOJBHBIX PAaCTeHUH (a) HAa COOTBETCTBYIOMIMH Oasul
i npoueHTt nopaxkenus (b); N — olluee 4uciIO pacTeHU.
PacnipocTpaneHHOCTh 00J1€3HU B % paccUHUTHIBAIHN IO (HOpMY-
ne: P =nx100/N, rne P — pacnpocTtpaneHHOCTh O0se3Hu, %;
N — oflee KOIM4ecTBO pacTeHHH B MpoOe; N — KOJIMYECTBO
OonmbHBIX pacTeHWil B mpobe. Buomormyeckyro sddexTus-
HocTh Meponpustuit (B9, %) paccunTteiBasM 10 (opmye:
B2 = (PK-PO)*x100/PK, rne PK — noka3arenb pa3Butus 60-
ne3Hu Ha KoHTpose; PO — nokasarens pa3BuTHsi OOJE3HH B
onbiTe (Canun, 2002).

VYpoxallHOCTh MIIEHHUIIBI YYUTHIBAJIACh IPSIMBIM KOMOaii-
HUpOBaHUEM, ypokail cemsiH mpuBogwid K 100 %-HoW uu-
crore U 14%-Hoit BnaxHOCTH. [IIMHY KOJIOCA, KOJINYECTBO
KOJIOCKOB, YHCIIO M BEC 3€PEH B KOJIOCE yUUTHIBAIN Ha 25 pac-
TEeHUAX B BapuaHTax ombiTa (n=25) (Emenko, 2009). Onpene-
JISUTH collepyKaHKie a30Ta, KIICHKOBUHBI B 3€pPHE U €€ KaueCTBO
B aHaJMTHUeCKOH saboparopun neHtpa (Huxurenko, 1982;
botiko, [utoBuy, 1959). Craructuiyeckuii aHaiau3 MOTydeH-
HBIX pe3yibTaToB ocymecTBisuin B mporpamme CHEJIEKOP
((paxTopHBIN aHANTK3 IS pacueTa CPSAHUX 3HAUCHHMA, OITHOKH
cpennert, HCP ;, cpasuenue BoI60poK 1o kputepuio U-Man-
Ha—Yutan) (Copokus, 2012).

Pe3ysbTaThl Hcc/ie10BaHUI

DUTOIKCTIEPTH3a CEMSH 110 METOY PYJIOHOB BBISIBHIIA 3a-
Pa’KEeHHOCTh CEMSIH KOHTPOJIBHOM IPOOBI TeIbMUHTOCIIOPHO3-
HO-(y3apro3Hoi nHpekmmel, B 2022 u 2023 rT. 0Ha cOCTaBU-
na 18.0 u 1.4%, pasurre miecHeBoil uadexn (Alternaria
spp., Penicillium spp.) — 24.7 n 16.0%, T.e. ObIJIO MpeBbILIE-
HHUE JOMYCTHUMOTO YPOBHS 3apakeHHOCTH B 2022 T. (Tabm. 2).
PaszBurne Oakrepmosa cocrtaBmio mo rogam 17.0 u 28.6 %,
npeBbllieHHe oTMeyanu B 2023 1.

JIBykparHast 00paboTka MmoceBoB Komruiekcamu HoBoxu-
301151 OKa3blBaJla 3alUTHOE BO3JCHCTBHE B OTHOIICHWH JIH-
CTOBBIX OoJie3Hel muIeHunsl. B cpennem 3a aBa ropa pasBu-
THE CEeNTopHuo3a cocTaBuiuo 6.7 % B xoHTpone; [HoBoxusons
+ Cu*"] u [HoBoxuzons + Cu?* + XuTo3aH| cAepKUBaIN €ro
Ha 3-M sipyce JucTbeB B (paze 1BeTeHus neHunsl Ha 67.2 %
u 83.6 %, pacIpoCTpaHEHHOCTh CHIXKAJACh B BApUAHTE C J0-
OaBienneM XuTO3aHa HECYIIECTBEHHO — HA 8 % OTHOCHTEIb-
HO KOHTpos (Tabi. 3). B aze MOIOYHOM CIIETOCTH MIIICHHUIIBI
MOPaXEHHOCTH (PIIar-IuCTheB CENTOPHO30M B CPETHEM JIOCTH-
raja yMEepeHHO! creneHu pa3Butus — 14 %, pacnpocTpaHeH-
HOCTh CHIDKaJIach B OTIBITE HEeCYyIIecTBEeHHO — Ha 1-14 %. Dd-
(eKTUBHOCTH 00pabOTKHU MOCEeBOB KoMILIeKcaMu HoBoxm3oms
C MOHaMU MeJH U ¢ JoOaBiIeHrneM Xuro3aHna cocrasmia 28.6 %

1 32.8% COOTBETCTBEHHO. XMMHUYECKUI CTAaHAAPT OAABIISUT
6one3nb Ha 57.1 %.

[Ipencrasnsina MHTEpEC OIEHKA KOMILJIEKCOB B YCIOBH-
SIX BBICOKOTO pa3BUTHsI 3a00JIEBaHUWil, OTHAKO €€ YyAaloch
TIPOBECTH JIUIIH TI0 HEKOTOPHIM BO3OYIUTENSAM OTAEIBHO MO
rogaM. Tak, B ¢aze monouHO-BOockoBoi crenoctd (2023 1)
npu 26.3 %-HOM pa3BUTHM CENTOpHO3a B KOHTposIe d(dek-
TUBHOCTh KomIuiekcoB HoBoxmsomns cocrasmsuia 46.0% u
30.0%, moka3arenb pacHpoOCTPaHEHHOCTH HE WU3MEHMICS, B
BapuanTe Tutyn Jlyo cHMKeHHE HecyllecTBeHHO — Ha 4 %.
B ¢aze monounoii cnenoctu (2022 1) npu 43.9 %-HoM paz-
BUTHH MYYHHUCTOH pPOCHI B KOHTpone 3(h(PEKTUBHOCTb H3Y-
yaeMbIX komIuiekcoB HoBoxuzons mposiBiasinace Ha 25.5% u
27.3%, pacnpoCTpaHEHHOCTb CHIDKAlach HE3HAYUTEIBHO —
Ha 4 u 2 %, ynrunun Tutyn lyo cHuskan nokasarens 110 60 %
(Tabn. 4). OhhexTHBHOCTP XUMHUYECKOTO CTaHAApTa MPOTHB
CeNnTopro3a M MYYHHCTOH POCHI ObUIa BBIIIE M COCTaBWIIA
78.3% n 85.2% COOTBETCTBEHHO.

Kpome 3ammTHOro newictBus komruiekcoB HoBoxusosns B
OTHOIIEHUHX JIMCTOBBIX OOJE3HEH B OMBITAX M3y4ald MX PO-
cTocTUMYJHpYyolee Biusuue. O0padorka mocesos HoBoxu-
30JI5IMH CTUMYJIHPOBAJIA POCT PacTeHHUIl B BBICOTY B (ha3e IBe-
TeHHs KylIbTypsl Ha 14.9 u 16.3 % cooTBeTcTBEeHHO (TalI!. 5).
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Tabauna 2. Pesynbrars! ¢puroskcreptuss! cemst (2022-2023 rr)
PacmpocTpaneHHOCTD, %
Bapuanrt . . L. . . e
Bipolaris sorokiniana | Fusarium spp. | Alternaria spp. | Penicillium spp. Cymma Pseudomonas spp.
2022 14.0 4.0 24.7 0.0 42.7 17.0
2023 0.0 1.4 2.6 13.4 17.3 28.6
Table 2. Results of phytosanitary expertise of seeds (2022-2023)
Prevalence, %
Treatment . . . . . e
Bipolaris sorokiniana | Fusarium spp. | Alternaria spp. | Penicillium spp. | Amount value | Pseudomonas spp.
2022 14.0 4.0 247 0.0 42.7 17.0
2023 0.0 1.4 2.6 13.4 17.3 28.6
Tabéauua 3. Biusiare 06paboTok komruiekcaMu HOBOXH3071s 10 BEereTanyy Ha pa3BUTHE CETITOPHO3a,
% TOpaXkeHHsI IOBEPXHOCTH JIUCTHEB U paclpocTpaHeHHOCTh (2022-2023)
31 sipyc 3—i1 apyc Pacnpo- 1-i1 apyc 1-i1 spyc Pacmpo-
Bapuanr JINCTHEB JINCTHEB CpenHee | crpaHeH- JINCTHEB JUCTHEB CpenHee | crpaHeH-
2022 2023 HOCTB, % 2022 2023 HOCTb, %
KOHIPOE oo [ 46 88 | 07 76 1.7 162 ..|.. 140 o N,
2% Hosoxuzomns (0.83 mr/mm)+ % % " "
SO, B | S I R D o TN I e 2
2% Hosoxwuzomns (0.2 Mr/mmn)+
Cu?(0.69 mr/mi) + 0.8* 1.4* 1.1* 68 11.7 7.1% 9.4%* 89
Xurosan (0.63 mr/mm), BP 1l e b b b
Tutyn Qyo, KKP, 0.4 n/ra — — — — 4.2% 7.9% 6.0%* 77
HCP , 1.7 2.7 1.6 34 3.6 2.9 2.3 21

* BapuaHTbI JOCTOBEPHO oTIH4atoTcs oT KoHTpoist (p<0.05) no xpureputo U — ManHa—YuTHU.

Table 3. Effects of treatments with Novochizol complexes during vegetation on the development of blotch,
% of affected surface of leafs and prevalence (2022-2023)

3rd tier 3rd tier 1rd tier 1rd tier
Treatment of leaves of leaves average Previlence, of leaves of leaves average Prevz;lence,
2022 2023 value & 2022 2023 value o
Lontrol e e R 88 il 07 il 76, il L7 162 .. 140 L. o
i%ﬂ%f’gg‘ﬁ‘;ﬁfi‘gg/ mi) 1.9 2.4% 2.2% 83 9.6 10.4* 10.0* 90
2% Novochizol (0.2 mg/ml) +
Cu?"(0.69 mg/ml) + 0.8* 1.4% 1.1* 68 11.7 7.1% 9.4* 89
Chitosan(0.63 mg/ml), AS 1l e e
Title Duo, CSC, 0.4 1/ha - - - - 4.2% 7.9% 6.0* 77
LSD,, 1.7 2.7 1.6 34 3.6 2.9 2.3 21

* Experimental variants are significantly different from the control ones (p<0.05) according to the Mann-Whitney U test.

OTMeyanu MpupoCT HaJ3eMHON W KOPHEBOW OMOMAcCH B Ba-
puante [HoBoxuzomp + Cu?]— Ha 52.2 u 45.3 % oTHOCHTEB-
HO KOHTPOJICH, B BApHaHTE KOMITO3UINU ¢ XHUTO3aHOM THUTYI
Jlyo oTMeYanau JIMIIb TEHACHIIUIO BIMSHUS Ha BBIIICYyKa3aH-
HBIC TIOKA3aTEeIIH.

[Tnomazns praroBeIX TUCTHEB B BapuaHTax ¢ HoBoxuzonem
yBenuurBanachk Ha 16.8 u 16.0% B cpaBHEHUH C KOHTPOJIEM,
a B BapranTe Tutyn J[yo poct mokasaTens ObIII HECYIIeCTBEH-
HbIM. OTMeuUeHa TCHACHIIMS YBEIUUCHHS KOJHUYECTBA OOIIMX
1 MIPOIYKTHBHEIX cTeONel B BApHaHTaX OIMBITA C KOMIUIEKCAMHU
[HoBoxmzons + Cu?" + Xuto3aH], mpu 5ToM 06a KOMILIEKCA
YCTYTIaJH 110 BO3ACUCTBUIO CTAHAAPTY.

O6paboTka MOCEBOB OKa3bIBaja MOJIOKHUTEIHLHOE BIMSHUE
HA CTPYKTYpY KOJIOCa, P 3TOM POCT ITOKa3aTeNIel UTHHBI KO-
JI0ca, KOJIMYECTBA KOJIOCKOB, YHCIIA 3epeH M UX Macca yBeJH-
yich B Bapuante [Hosoxuzons + Cu®] na 18.3 %, 14.8 %,

20.3 % u 30.0 %, B BapuanTte [HoBoxuzomnpb + Cu?* + XurozaH]
—Ha 16.9%, 14.8%, 26.7% u 30.0 % (Tabm1. 6).

[Ipu ucnons3oBanum npenapara Tutyn yo npoucxoau-
710 HamOoJbIIee yBETMUECHHE CTPYKTYPHBIX TOKa3aTeleH, 3a
HCKJIIOYEHHEM JJIMHBI Kojtoca — Ha 15.5%, 15.6%, 33.5% u
40.0% cOOTBETCTBEHHO.

B ompite macca 1000 3epeH JOCTOBEpHO IOBBINIANACH
JUIIb TPU NpUMEHEHHH craHaapra Turtyn Jlyo — Ha 3.6%
OTHOCHUTEIBHO KOHTPOJISI, 00paboTKa TTOCEBOB KOMITJIEKCAMHU
HoBoxu3zomns He OKa3bIBaIa CyIIECTBEHHOTO BIUSHUSI HA 3TOT
ToKasarenb. B pe3ynbrare OTMEUEHHOTO NEHCTBHUS Oblia mo-
JmydeHa npubaBKka 3epHa B BapUaHTaX MPUMEHEHHS KOMILIEK-
coB Hosoxmzoms 0.3 1/ra, npu o6paboTke moceBoB TutTymnom
Iyo — 0.4 1/ra no cpaBHeHu1o ¢ koutposeM (3.3 1/ra). Comep-
»aHue Oelika B 3epHe BO BCEX BapUAHTaX OIbITa CYIIECTBEHHO
HE Pa3IMyasioch, MPU 3TOM 3€PHO 10 KaYeCTBY COOTBETCTBO-
Basio I knaccy.
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Taoauna 4. Brusane 06padoTok koMIuiekcamMu HOBOXH3051s IO BereTaluy Ha pa3BUTHE OONC3HEH,

% Topa’keHHOH IMMOBEPXHOCTH (Iar-ucra U pactpocTpaHeHHOCTh (2022-2023)

Centopuo3 MyuHucTas poca
Bapuant
pa3BuTHE pacnpocTpaHEeHHOCTh pa3BuTHE pactpocTpaHEeHHOCTh

Kontposb 26.3 100 43.9 100
Z%HOBoxnsonL(OSSMr/Mn)+Cu2*(069Mr/Mn),BP .............. R s et T S G
e (02Mr/Mn)+Cu2*(069M1"/Mn)+ .......................... * .................................................................. * ..................................................

Xwutosan (0.63 mr/mi), BP 184 100 319 %8

. Tmyn Z[yo, KKP, e P R P o

HCP 4.9 5 7.4 11

* CM. mpuMedanue K Tadnuie 3.

Table 4. Effects of treatments with Novochizol complexes during vegetation on the development of diseases of wheat,
% of affected surface of flag leaf and prevalence (2022-2023)

Blotch Powdery Mildew
Treatment
Development Prevalence Development Prevalence

Control 26.3 100 43.9 100
2%Novoch1zol(083mg/m1)+Cu2*(O69mg/ml),AS ........................ R S R B i G
2%Novochlzol(0 & mg/ml) +Cu2*(069mg/ml)+ .................................... * .................................................................. * ..........................................

Chitosan (0.63 mg/ml), AS 18.4 100 319 %
T1t1eDuo,CSC041/ha .......................................................................... Sg— B T G

LSD,, 4.9 5 7.4 11

* See footnote in Table 3.

Tadmuna 5. Biausnue o0paboTky MOCEBOB HAa HEKOTOPbIE OMOMETPUYECKUE NOKa3aTelu B (pa3e LBETEHHS MILICHULbI

(2022-2023)
Boznyuno-cyxas BoznymHo-cyxas Bricora [Inomane KonunuectBo | Kommuectso
Bapuant Onomacca HaJ3eMHOH | Omomacca KopHeH, pacTeHui, JIUCTHEB, crebieit, KOJIOCBEB,
gactH, 1/100 pact. /100 pacr. cM cm? T./M? T./M?
Konrtpons 137.9 9.5 70.5 12.5 606 590
i (083 Mr/Mn)+ ...................... * ................................. * ........................... * ................... * ....................................................
Cu(0.69 Mr/wn), BP 209.9 13.8 82.0 14.6 653 607
B TTA e, (02 Mr/Mn)+ .....................................................................................................................................................................
Cu?7(0.69 mr/mu) + 194.8 12.1 81.0% 14.5% 669 643
Xwutosan (0.63 mr/mi), BP
THTynZ[yo,KKP,O4J1/ra ....................... T R B R Ry N i W Rl TR g
HCP, 63.9 43 4.2 1.4 197 165

* CM. mpuMevaHue K Tadmuie 3.

Table 5. Effect of crop treatment on some biometric indicators in the flowering phase of wheat (2022-2023)

Treatment Dry biomass of Shoots | Dry biomass of Roots | Plant Height, | Flag Leaf Number of | Number of
from 100 Plants, g from 100 Plants, g cm Area, cm? | Stems per m? | Heads per m?
Control 137.9 9.5 70.5 12.5 606 590
2%Novochlzol(0 o mg/ml) ........................... * 4444444444444444444444444444444444444 * .............................. * ...................... * ........................................................
+ Cu*(0.69 mg/ml), AS 209.9 13.8 82.0 14.6 653 607
SN (0 o mg/ml) T B B
Cu*"(0.69 mg/ml) + 194.8 12.1 81.0* 14.5%* 669 643
Chitosan (0.63 mg/ml), AS
i Bae G A i g RS S Py N B P e
LSD,, 63.9 43 42 1.4 197 165

*See footnote in Table 3.
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Tadanua 6. Brusare 06paboTOK IO BereTaluy Ha CTPYKTYPHBIC TTOKa3aTelH MPOAYKTHBHOCTH KOJIOCA,
Maccy 3epHa U ypoxxaHOCTb meHHIs (2022-2023)
Jumna  (Konumgectso konno-| KommuectBo |Maccazepra| Macca . Coneprxanue
VYpoxkaitHOCTb,
Bapuant KoJIoca, CKOB B KOJIOCE€, |3epeH B Kojioce, | ¢ kosnoca, | 1000 3epen, /ra Oerka,
cM IIT. IIT. r r %

Komrpone ] Tl 122 281 L Lo 333 33 147 ..
2% Hosoxuzons (0.83 mr/
s e @6, Bp | 8T SN B Dot S B
2% Hosoxuzomns (0.2 mr/mm)+

Cu?(0.69 mr/mun) + 8.3% 14.0* 35.6% 1.3*% 34.1 3.6 16.0
Xurosat (0.63 Mr/Mm), BP || b e b e o
Turyn dyo, KKP, 0.4 n/ra 8.2% 14.1%* 37.5% 1.4* 34.5% 3.7* 16.2
HCP, 0.9 1.4 3.8 0.2 1.2 0.3 4.7

*CM. mpuMedaHue K Tadmure 3.

Table 6. Effect of treatments during vegetation on structural indicators of ear productivity, grain weight and wheat yield
(2022-2023)

Head Ngmber qf Number of Ker- Weight of Weight of Wheat .
Treatment Length, Spikelets in . Kernels per . Protein, %
nels in Head 1000 Kernels | yield, t/ha
cm Head Head
Lontrol e T 122 281 ol 1O 333 33 ] 147 ...
2% Novochizol (0.83 mg/ml) + " x " " x
SO mgm.AS | Nt S S R A A o
2% Novochizol (0.2 mg/ml) +
Cu*"(0.69 mg/ml) + 8.3% 14.0%* 35.6* 1.3* 34.1 3.6% 16.0
Chitosan (0.63 m/ml), AS |1l s e s
Title Duo, CSC, 04 Vha | 8.2% ol LsaL A N 35T o LA 345 3] 102 .
LSD,, 0.9 1.4 3.8 0.2 1.2 0.3 4.7
*See footnote in Table 3.
3aki0ueHue

‘YcTaHOBIIEHO, YTO ABYKpaTHas 00paboTKa IOCEBOB SIPOBOM
MATKOW mieHuIsl copra HoBocubupckast 31, pazmenieHHO#M
M0 ApOBOMY TPEIIeCTBEHHHUKY, KoMIIekcamu [ HoBoxu3omnb
+ Cu?'] u [HoBoxmzons + Cu?" + XuTo3aH]| B psife Cilydaen
OKa3bIBaeT MOJIOKUTEIILHOE BIUSHAE HA OMOMETPHYECKHE U
CTPYKTYpPHBIE TTOKa3aTelH IIICHHUIBI B IPOLECCE BEreTalH.
O0a xommiekca HoBoxu30i5si NaloT OJMHAKOBYIO HPUOABKY
3epHa B konnuectBe 0.3 1/ra (koHTpOsb 3.3 T/Ta), YTO HUXE,
4yeM Ipu ucrnoib3oBanuu pynrunmaa Tutya dyo — 0.4 1/ra.

JlononHuTENbHOE BBEJEHUE IOJIMMEPA XUTO3aHA B KOM-
rexc [HoBoxmzoms + Cu?” + XuTo3aH] IpakTHYeCKH HE CKa-
3bIBACTCS HaA BCb(i)eKTI/IBHOCTI/I 3alIUTHI IIOCEBOB IIIIICHUIIBI OT
CENTOprO03a U MyYHUCTOH POCHI.

O0paboTKa MOCEBOB KOMILIEKCaMu Ha ocHOBe HoBoxu3o-
JIsl CIIOCOOHA CHU3UTH pa3BUTHE 00JE3HEH IPH HU3KOM YPOB-
HE NOPaXEHHOCTH M YIAYYLIUTh (PUTOCAHUTAPHYIO CHTYAIHIO
arpoleHo3a SpOBOM MATKOHM MILIEHHUIIbI, a TAK)KE IOBBICUTH
YPOXKaHOCTH KYJIBTYPHI.

Baarogapaocrtu

Pa3paborka meTonuk BblieneHus U aHann3a bAB, nx HapaOoTka B HEOOXOJMMBIX KOJIMYECTBAX, a TAKXKE IOJydeHUE Npernapa-

TOB Ha ocHoBe HoBoxu3051s BeInOIHEHO mpu noaaepxke rpanta PH® 23-16-00119. MccinenoBanue B oJIEBOM SKCIIEPUMEHTE

MIPOBOJIMIIN B paMKax MpoekTa ['ocynapcTBEHHOTO 3aaHust 1ad0paTopHHK 3aIlUThl 3PHOBBIX M KapTodeJst IeHTpa arpooroTex-
Honoruit COHIIA PAH, Homep rocygapcTBeHHOM peructpanuu Ne 0533-2021-0005.
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EFFECTIVENESS OF PROCESSING SPRING WHEAT CROPS WITH NOVOCHIZOL COMPLEXES
S.V. Burlakova'*, M.T. Egorycheva!, P.I. Kudashkin', V.V. Fomenko?, A.B. Shcherban®, N.F. Salakhutdinov?

ISiberian Federal Research Scientific Centre of Agro-BioTechnologies of the Russian Academy of Sciences,
Novosibirsk region, Krasnoobsk, Russia
’Novosibirsk Institute of Organic Chemistry SB RAS, Novosibirsk, Russia
SNovosibirsk Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

*corresponding author, e-mail: clairburl@gmail.com

The effectiveness of twofold treatment of spring wheat with Novochizol complexes supplemented either with copper
ions [Novochizol + Cu2+] or with copper ions and Chitosan [Novochizol + Cu2+ + Chitosan] was assessed. Field
experiments were carried out on leached chernozem of the forest steppe of the Ob region of the Novosibirsk Province.
Under conditions of moisture deficiency in 2022-2023, concurrent with a moderate level of Septoria disease development,
the treatment with both complexes was ineffective. In the case of a high level of disease development, the effectiveness
of the [Novochizol + Cu2+] complex reached 46 %, which is 1.5 times lower than the effect of crop protection using the
standard chemical fungicide Titul Duo. The complexes under investigation showed practically no protective effect against
powdery mildew, including the cases of its high prevalence, whereas the Duo Title reduced the development of the disease
by 85%. The crop treatment with Novochizol complexes displayed a growth-stimulating effect on the quality of wheat
plants. In particular, the biomass accumulation increased 1.3—1.5 times, plant height increased by 15-16%, flag leaf
area increased by 16—17 %, productive bushiness increased by 3—-9 %, and ear structure improved by 17-30%. The crop
treatment with [Novochizol + Cu2] or [Novochizol + Cu2+ + Chitosan] complexes allowed for an additional yield of 0.3
t/ha, while the use of the Title Duo provided 0.4 t/ha yield gain.
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Ilonnomexcmosas cmamosn

3®OEKTUBHOCTH ITEJIAPTOHOBOM KAUCJIOTHI HA 3EMJISAX,
HE IIPETHABHAYEHHBIX IOJI HOCEB CEJbCKOXO3SIICTBEHHBIX KYJIBTYP

A.C. Tkau*, A.C. I'oanybes, I1.U. bopymko, C.H. Pextok, B.I. Yepnyxa

Bcepoccuiickuti nayuno-ucciedosamenvckui uncmumym sawumel pacmenuti, Cankm-Ilemepoype
*omeemcmeenuwill 3a nepenucky, e-mail: andrew_tka4@mail.ru

B 2022-2023 rr. B Jlenunrpanckoii obmactu B ®I'BHY BU3P npoBogunuck ucciienoBaHus C LENbIO OLEHKU
Oouonornyeckoi 3PPEeKTUBHOCTH IENAPrOHOBOM KUCIIOTHI Ha 3eMJISIX, HE NpEJHAa3HAYSHHBIX I10J] MIOCEB WM BBICAIKY
KyJIBTYpHBIX pacTeHuil. Cxema OomnbITa BKIIIOYaJla BHECEHHUE IEJIAPTrOHOBOM KUCIOTHI (525 1/11) B HOpMax HNpUMEHEHUs
0.3; 0.5; 0.7 u 1.0 /100 M?, a Takxke KOHTpOJb (6e3 00paboTKH). OMBITE ObLIN 3AJIOKEHBI B YETHIPEX MOBTOPHOCTSX
Ha JICNMAHKAX IUIOM[A[bI0 25 M? B COOTBETCTBHM C METOAMYCCKHMH YKa3aHHSIMH 10 HCIBITaHHIO repOuuumoB. Ha
OMBITHOM YYacTKe B IEepHOJ NpPOBEICHHs HCCIEJOBAHUII BCTpEYaInCh ONHOJETHHE M MHOTOJETHHE IBYHONbHBEIE, a
TaK)Ke OJIHOJIETHHE 3JIaKOBbIE BHJIbI COPHBIX pacTeHuil. OOliee KOJMUECTBO COPHBIX PACTEHHH Ha OINBITHBIX JESTHKAX
npeBbiniaio 250 9k3./M>. B TeueHne HECKOMBKHUX YacOB MOCIe 00pabOTKH TaKHUe BHUIbI COPHBIX PACTCHHH, KaK €)KOBHHK
OOBIKHOBEHHBIH, I'PEYMINKa BBHIOHKOBAs, TOpell Pa3BEeCUCTBbIH, Mapb Oenlas, TOpUIA IOJeBas M OCOT IOJIEBOM, BHE
3aBHCUMOCTH OT (ha3bl pa3BUTHs, Oypesid U 3achixaii. MeHee 4yBCTBUTEIbHBIMU K 00pabOTKe MeIaproHOBOM KUCIOTOU
OKa3aJIMCh PACTEHHS TOPYUIIBI TIOJIEBOM M aMCTHUKA IIMKYTHOTO. JTa TEHACHIIMS POSBUIACH B BAPHAHTAX C MEHBIIMMHU
HOpPMaMH ITpUMeHeHHs menapronoBoit kucaotsl (0.3 u 0.5 1/100 m?). BeisiBiieHO, YTO AEHCTBUE METAPrOHOBOM KHUCIOTHI
OBUIO HENPOJOJDKUTENBHBIM. Yke Ha 15 cyTku 00paboTaHHBIE penapaToM JIEeJISTHKH 3apacTald PacCTeHUSIMH €KOBHHKA
OOBIKHOBEHHOTO M HE OTIMYAJIHMCh OT KOHTposibHOro Bapuanrta. K 30 cyTkam jensiHkd, 0OpaOOTaHHbIE MUHHUMAJIBHON
HOPMO#t MpUMEeHeHus menaproHoBoi kucaoTst (0.3 1/100 M?), Hauamu 3apacTarh OIHONECTHHUMH JBYAOJbHBIMEH COPHBIMH
pacteHusmu. IlonydeHHBIe B ONBITAX JAHHBIE CBUAETENBCTBYIOT O TOM, YTO HCIIOJIB30BAHUE MEIaprOHOBON KHCIIOTHI B
KauecTBe TepOMIIIa MOKHO pacCMarpuBaTh Kak KOMIIOHEHT B COCTaBe KOMILIEKCa MEPONPUSATHIL 110 O0pb0e ¢ COPHBIMU
pacrenusiMu. OIMHOYHOE €€ IPUMEHEHNE BBINISIUT HanOoliee 1eJecoo0pa3sHbIM Ha 3eMIISIX, HE MTPeJHa3HaYeHHbIX MO/
MIOCEB CEJIbCKOXO3IHCTBEHHBIX KYJBTYD, B CIIydasx, Koraa TpeOyeTcsi onepaTHBHOE YHUUTOKEHHUE COPHBIX pacTeHHH, a

MPOJOJKUTENBHOCTD 3aIUTHOTO 3 (EKTa SIBISIETCS MEHEE BAXKHBIM (haKTOPOM.
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BBenenue

HM3BecTHO, YTO COpPHBIE PACTEHHS MPEACTABIIAIOT MPoodie-
My ULl IIPOM3BOACTBA PacTeHHEBOMYECKOH nponykiuu. [Ipu
9TOM OHH MOTYT IIPEISTCTBOBATH JEATEILHOCTH YENIOBEKa U
Ha 3eMJISIX, HE IPeJHAa3HAYCHHBIX ISl BO3JICIBIBAHHS CEIIBCKO-
X03HCTBeHHBIX KynbsTyp (Shackleton et al., 2019; Rao et al.,
2020; Nath et al., 2024). I[IpucyTcTBHE COpPHBIX pPAacTeHHH, B
0COOCHHOCTH WHBAa3HOHHBIX BHIOB, Ha TaKUX TEPPHTOPHUSIX
MOJKET BBI3BIBATh aJUNIEPrHYECKUE PEAKLIU Y YeTIOBEKa U CEIlb-
CKOXO03SMCTBEHHBIX XKUBOTHBIX (BoObuIeB, 2012; James et al.,
2005; Gadermaier et al., 2014; Zdrojewicz et al., 2016 Grijincu
etal., 2023), a Tak)Ke HapyIIaTh €CTECTBEHHBIN TOKPOB TEPPHU-
TOPUH, CTAHOBSICH (PAKTOPOM, HAPYLIAIOIIUM SKOJIOTHYECKOES
paBHOBecue (ToTepsi 6nopazHOOOpa3usi, U3MCHEHUE PEXIMa
TPYHTOBBIX BOJ, BBICEIXaHHE PEK, BOSHUKHOBEHHUE TI0XKAPOB),
yXyAImeHnto kadectsa mouk (Gibbons et al., 2017), nzmene-
auto kmmara (Kefelegn, 2015; Fu et al., 2018; Kumar, Singh,
2020; Kacheche, Mzuza, 2021). VlHBa3HOHHEIE COpHBIE pac-
TeHUs] Ha TACTOMINAX CHIDKAIOT Ka4eCTBO M YPOXKaHHOCTh
KOPMOB, YXyALIAIOT HPOU3BOIUTEIBHOCTb KMBOTHBIX U yBe-
JIMYMBAIOT PACXOIbl, CBSI3aHHBIC C IPUMEHEHHEM I'epOHIIHI0B
u obnoBieHneM nactoum (DiTomaso, 2000). Kpome Toro, co-
pHBIE pacTeHHs Ha HeoOpabaTHIBAEMBIX 3eMIISIX MOTYT OBITH
JOIIOJIHUTENEHBIM HCTOYHMKOM ITHINM, YKPBITHEM, a TaKKe

MECTOM Pa3MHOKCHHUS Ul Pa3iIM4YHBIX BPEIHBIX OpPTraHU3-
MoB (Capinera 2005; Norris, Kogan, 2005; Szabo et al. 2020;
Kumar et al. 2021).

B Hactosmee BpeMsi HamOoJee MOMYIAPHBIMU Croco0a-
MH OOpBOBI C COPHBIMH PACTCHHAMH SBISAIOTCS XUMHYECKHIH,
arpoOTEXHUYECKUI, a Takke py4Has npomnonka. PydHele u
arpoTeXHHYECKUE CITOCOOBI OOPHOBI ¢ COPHBIMU PACTEHUSMH
3aTpaTHBl M HE Bcerga 00ecHeynBarOT BBICOKYIO I(PQEKTHB-
HOCTP 3ammTHBIX Mepomnpusatuil (Patel et al. 2017). B 1o xe
BpeMsl, XUMHYECKUII MeTol] OOpHOBI ¢ COPHBIMH PACTCHUSIMHU
o4eHb Y(Q(PEKTHBEH, SKOHOMUYECKHU BHITOJICH, TIO3BOJISIS 32 KO-
POTKOE BpeMsl MOKPHITh OONbIIKME IUIONMIAAN NP OrPAHUYCH-
HBIX Tpyno3arparax (Kewat et al. 2008; Zubair et al., 2009;
Bhowmick et al. 2017; Kaur et al., 2020; Woyessa, 2022; Patel
et al., 2023). OxHaKo, JOITOE UCIOIL30BAaHUE OIHOTO M TOTO
e TepOULINIA HITH Pa3HBIX repOHLIIOB CO CXOIXHBIM MEXaHU3-
MOM JIeHCTBUS IPUBOAUT K (POPMHPOBAHHIO YCTOHUHBOCTH Y
copubix pactenuii (Perotti et al., 2020; Montull, Torra, 2023;
Heap, 2024). Kpome Toro, HCTIONB30BaHNE TePOUIIIOB MOXKET
NPUBOJMTH K 3arpsA3HEHHIO ITOYBBI, TPYHTOBBIX BOJ, a TAKXKe
OKa3bIBaTh OTPHULIATEIILHOE BIHMSHHE Ha HELENeBbIe OpraHu3-
MHI (Santos et al., 2015; Thomas et al., 2020; van Bruggen et
al., 2021; Zilnik et al., 2023; Nath et al., 2024).

© Tkau A.C., T'ony6eB A.C., bopymko I1.U., Penrox C.U., Uepnyxa B.I". Crarbst OTKpBITOrO A0CTYIIA, MyOIHKyeMast
Bcepoccuiickum nHcTHTYTOM 3a1uThl pactenuii (Cankr-IlerepOypr) u pactnpoctpansemas Ha ycnoBusax Creative Commons
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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B cBsi3u ¢ 3THM aKTyaabpHOH IpoOIeMoii B 3allIUTE pacTe-
HUI B HACTOSIIEE BPEMS SIBIISICTCS TIOUCK MPUPOIAOTIOTOOHBIX
nu 3(1)¢)eKTI/IBH])IX BCHICCTB, ITO3BOJIAKOIINX CHMIXKATHh KOJIMYC-
CTBO HCITIOJB3YEMBIX CHHTeTHUYeCKuX repounuaos (Loddo
et al.,, 2021). OgHAM W3 TaKUX OEHCTBYIOUIMX BEMIECTB IS
6OpBOBI C COPHBIME PACTEHHUSIMH SIBIISICTCS [IEIAPTOHOBAS KUC-
nota. JJaHHOE BEIIECTBO MPEACTaBISIET COOOH HACKHIIICHHYIO
JIEBATHYTIICPOHYIO KUPHYIO KHCIOTY, COICPKAIIYIOCS B pa3-
JIMYHBIX OBOILAX, (PPYKTaX, a TAKKe B )KUBOTHBIX Jxupax. Kpo-
M€ TOTO, TEJaPrOHOBYIO KHCJIOTY MOYKHO 3KCTParupoBarh 3
pacrennit nemaprounu (Fukuda et al., 2004; Webber, Shrefler,
2006; Crmaric et al., 2018; Ciriminna et al., 2019).

Pe3ynprarhl uccae[0BaHU MOCASIHUX JBYX JECATUICTHIA
MOKAa3ali, YTO METaprOHOBAs KUCIOTa OBICTPO pasiaractcs B

MO4Be, 00JIa1aeT BHICOKOW CKOPOCTHIO JEUCTBHS M P PEKTHB-
HOCTBIO B 1a00paTOPHBIX YCIOBUSIX U Temuiax (Mufioz et al.,
2020; Travlos et al., 2020; Poiger et al., 2024). OaHako aaH-
Hble 00 2P (PEKTUBHOCTHU TMENAPrOHOBOI KHUCIIOTHI B TOJIEBBIX
YCIIOBHUSIX OCTAIOTCSl MPOTUBOPEYMBBIMU. Tak, y HEKOTOPBIX
ABTOPOB JCHCTBHUE IIEJIaPTOHOBON KUCIOTHI HA PA3HbIE TPYIIIIHI
COPHBIX PACTECHUM U IaXKe HA OT/IEIbHBIC BUJIbI COPHBIX pacTe-
HUI B IpeJieNiaX OJHOT0 CEMEMCTRA CYIIECTBEHHO Pa3InIaioT-
cs1 (Webber et al., 2014a; Webber et al., 2014b; Martelloni et
al., 2020; Loddo et al., 2023).

B cBs3u ¢ 3THM, HENBbI0 HAAX HCCISAOBAHUM SBISUIOCH
usydeHue 3PPEKTUBHOCTH U MPOMODKHUTEILHOCTH JCHCTBHS
MEIApPrOHOBOM KUCIIOTHI Ha 3eMJISIX, HE ITPEAHA3HAYEHHBIX MOJT
MOCEB CEIbCKOXO3IHCTBEHHBIX KYJIBTYP.

Marepuajbl M1 MeTOAbI

OmnbIThI 1O O1IeHKE 3P PEKTUBHOCTH MENAPTOHOBOM KHCIIO-
ThbI IPOBOAMIIM B TEUEHUE JBYX BEre€TallMOHHBIX CE30HOB 2022
n 2023 rr. B JIeHuHrpaackoit o61acTu Ha 3eMJISIX, HE NIpe/iHa-
3HAUEHHBIX MOJI IOCEB CEJILCKOXO3SIMCTBEHHBIX KYJIBTYp BOJIH-
3u ®I'BHY BU3P.

B kadecTBe mpoMBIIUIEHHOTO 00pa3ia repOounnaa, OCHO-
BOW KOTOPOTO SIBJISICTCS IIEJIAPTOHOBAsT KHCIIOTA, MCIHONB30-
Baym nipenapatr TOPHA IO bro, MKD (525 r/n) dupmsr AO
®dupma «ABrycT».

ITouBa OIBITHOTO yYacTKa — IEPHOBO-TIO30JIUCTAs], CYyTIIU-
HHUCTas 110 MEXaHMYECKOMY COCTaBY, C COIep>KaHHEM r'yMyca B
naxoTtHoM cioe 3—4 %; pH=6.3.

B Bereranmonnslii neproa 2022 roga Temmneparypa BO31y-
Xa OblJIa HE3HAUUTENBEHO BBIILE 10 CPABHEHHIO CO CPEAHEMHO-
TOJIETHEH, U OTMEYAJIOCh BhINAJCHHE OOJIBIIOrO KOINYECTBA
ocankoB (Oonmee uem Ha 40% BbIIE CPEIHEMHOTOJIETHUX
nokasareneit). [lorognasie ycimoBus 2023 roma B 1e0M He OT-
JIMYAIIUICh OT CPETHEMHOTOJIETHHIX, OHAKO B Ha4yase JIETHETO
eproa TeMIlepaTypa Bo3ayxa Obla TOHIKEHHOH (Tadm. 1).
Bce 310 0Ka3an0 HENOCPENCTBEHHOE BINSHUE HA TIOIy4YECHHbBIE
B XOJI€ UCCJIEAO0BaHUI pe3ynbrarThl. Tak MOHMKEHHBIE TEMIIe-
patypsl B Hauasne jieta 2023 roza npensaTcTBOBAIN MacCOBOMY
TIOSIBJICHHIO BCXOJIOB PACTEHHH €KOBHHUKA OOBIKHOBEHHOTO.

Taoauua 1. [Torogabie ycnoBus B IepHOA poBeaeHU uccinenoBannii (2022—-2023 )

Mecsupl 1 1eKaabl
OCHOBHLIC II0Ka3arejin Maﬁ HIOHb 70{0210:3 aBFyCT
1 2 3 1 2 3 1 2 3 1 2 3

I;g{‘;pﬂaTMylfjr;‘;zg’; °C 85 | 111 | 123 | 143 | 157 | 166 | 173 | 178 | 179 | 172 | 160 | 144
2022 ron 81 | 95 | 11.4 | 159 | 156 | 21.0 | 208 | 167 | 195 | 182 | 21.8 | 187
2023rom ol 70 1145 | 142 | 116 | 185 | 199 | 167 | 18.0 | 17.5 | 21.5 | 193 | 16.6
;Ce?;‘;é xroronmm 103 | 122 | 147 | 138 | 17.0 | 245 | 22.1 | 212 | 227 | 242 | 204 | 248
2022 rox 18 | 81 | 69 | 269 | 259 | 0 18 | 424 | 660 | 1148 | 0 | 81.0
2023rom ol 61 .31 | 76 | 86 | 0 ].582 1239 | 99 | 325 | 191 | 53 | 284
Braxcmocts Bosiyxa, % 67 73 71 66 68 71 72 74 76 77 79 82
Cpe,ﬂﬂﬂﬂ MHOTOJICTHSA

2022 rox 64 | 73 68 71 78 65 72 82 | 79 82 73 83
2023 rox 61 61 66 | 68 55 73 79 74 | 79 | 76 80 83

Table 1. The weather conditions during the experiments (Leningrad region, 2022-2023)

Months and decades

Indicators May June July August
| 2 3 1 2 3 | 2 3 | 2 3

Alr temperature, ® C 85 | 111 | 123 | 143 | 157 | 166 | 173 | 178 | 179 | 172 | 160 | 144
long-term average

2022 81 | 95 | 114 | 159 | 156 | 21.0 | 208 | 167 | 195 | 182 | 21.8 | 187
2023 L 70 | 145 | 142 | 11.6 | 185 | 199 | 167 | 180 | 175 | 215 | 193 | 166
Precipitation, mm 103 | 122 | 147 | 138 | 170 | 245 | 221 | 212 | 227 | 242 | 204 | 24.8
long-term average

2022 18 | 81 | 69 | 269 | 259 | 0 18 | 424 | 660 | 1148 | 0 | 81.0
2023 L 61 | 31 | 76 | 86 | 0 1582 1239 | 99 |325 | 191 | 53 | 284
Air humidity, % 67 73 71 66 68 71 7 74 76 77 79 82
long-term average

2022 64 73 68 71 78 65 ) 82 79 82 73 83
2023 61 61 66 68 55 73 79 74 79 76 80 83




Tkau A.C. u 0p. / Becmuuxk sawumet pacmenuti, 2025, 108(1), c¢. 13-22 15

CoOpHBIIl KOMITOHEHT OITBITHOTO YYacTKa BKJIIOYA] OIHO-
neTHHe IByHosnbHBIE (Spergula arvensis L., Chenopodium
album L., Polygonum lapathifolium L., Sinapis arvensis L.,
Erodium cicutarium (L.) L'Her., Fallopia convolvulus (L.)

A. Love), ognonernue 3nakoBsle (Echinochloa crusgalli (L.)
Beauv.) u mMHoroneTHue nBynonbHbIE (Sonchus arvensis L.)
BU/IbI COPHBIX pacTeHuii (Tadm. 2).

Tadnuua 2. VicxomHas 3aCOPEeHHOCTD OMBITHOTO yyacTka (JIeannrpaackas obmacts, 2022-2023 rT.)

Bunbl copHbIX pacTeHui Toawt ®Da3pl pa3BUTHSI COPHBIX PACTEHUN Konmuectso, 3K3./m?
A wukymHb 2022 posetka 0 10 cMm B nuamerpe 31
................ 2023 | poserxascwBaMawerpe-mseremne | 96
2022 4 HACTOAIIUX JIMCTA, BBICOTA 3—5 cM 26
Ipeuuwra 8vbI0HKO8As .
e 2023 L. BETBIeHHE, LmmA mneTeR no35cm | S
Toveu passecucmorii 2022 4—5 HACTOSIIINX JINCTHEB, BBICOTA JI0 6 CM 221
.... 12003 | creOnemamwe,mmcorano20em | 3
Topuiiug nonesas 2022 OT pO3ETKHU 10 OyTOHM3AIMH, BEICOTa 0 10 cM 62
.... O 2003 | 2 mactommpxmmera-mseremwe | 23
Mabe Geras 2022 4—6 HACTOSIIKX JINCTHEB, BBICOTA 3 CM 521
e L2003 Oyromnsauns, Bpicota 1o 34.em | 8
Topuua noneeas 2022 1-3 MyTOBKH — OyTOHM3ALUS 610
.... el 2003 | lwyromxa-Gyrommsawss | 93
Ocom nonesoi 2022 posetka 0 12 cM B quamerpe 4
oo 2023 ] posetka 10 35 cM B mamerpe | S
Edrcosnux 0bvikHOGEHHbI 2022 OT BEXONOB 2O KyIIeHHA 336
2023 KyLlEHUE 23
Table 2. Weed density and growth stages of weeds before treatment (Leningrad region, 2022—-2023)
Weeds species Year Growth stages of weeds (BBCH-Code) Density (plant/m?)
. . . . 2022 30-31 31
Frodium clewariam (L LHer | a3 060 ool % .
. 2022 14 26
Fallopia convotvulus L) A Love | . 0 | 0 ol I
s 2022 14-15 221
Pobgomm fapatkolium L a3 0 S
Sinapi L 2022 30-51 62
e 2003 L. 12560 2
. 2022 14-16 521
(Chenopodium albumt- a3 SIS 8
Spergula arvensis L 2022 3151 610
s e 2923 3L 9
. 2022 31 4
Sonchusamvensis - a3 | S R s
. ) 2022 10-29 336
Echinochloa crusgalli (L.) Beauv. 2023 21-29 23

UccnenoBanust 3(h(GEKTUBHOCTH MENAPTOHOBOI  KHCIIO-
ThI IPOBOAWIN B COOTBCTCTBUU C MCTOHI/IKOI\/’I 10 U3Yy4YCHUIO
repOuIuIoB B cenbckoM xo3sicTBe (I'omyOeB, MaxaHbKOBa,
2020). OnBITHBIN yYacTOK OBLT pa30MT Ha ENSIHKHN IUTOIMIAIBI0
25 M2, pacroJIOKEHHBIC PCHIOMH3UPOBAHHO B YETHIPEXKpArT-
HOM noBTOpHOCTH. CXeMa OMbITa BKItoyana B ce0sl BHECEHHE
MeIaproHOBON KUCIOTH B HOpMax mpumenenus 0.3, 0.5, 0.7,
1.0 1/100 M2, a Takxke KOHTPOJIb (6e3 06paboTkn). Pacxox pa-
Goueii xumkocTr coctasmsut 10 /100 M2, BHecenue mperna-
para oCyIIECTBIISUTH MPH MIOMOIIH PAaHIIEBOTO ONPBICKHUBATEIIS
«Pesucrent 3610».

VYdeTsl COpHBIX pacTeHHH NPOBOAMIM TIpH Homoutn 4
pamok iomansio 0.25 M2 B Tpu cpoka: mepen o0paboTKOiA;
yepe3 15 nmueit mocne ob6paborku u yepe3 30 mHel mocrie

00paboTku. [Ipu BBIMOTHEHHH MEPBOTO ydeTa MPOBOIMICS
TMOZICHET TOJILKO KOJIMYECTBA COPHBIX PACTEHUH, a IPU BTOPOM
U TPEThEM yUeTax MOJACUYUTHIBATIOCH UX KOJMYECTBO M OIpeie-
JISIachk Macca.

O hexTHBHOCTH ACUCTBUS METAPTOHOBON KHCIOTHI OIIpe-
JeNSUTH TI0 OTHOIICHHWIO K HeoOpaOOTaHHOMY KOHTPOJIO II0
cnenyromui hopmyie:

3 = (A-b)/A%100,
rae D — 3¢ deKTHBHOCTL 00paboTKH, %; A — KOIHYECTBO CO-
PHBIX PACTEHHI B KOHTPOJIE, 9K3./M%; b — KOJIMYECTBO COPHBIX
pacteHuii B 00pab0TaHHOM BapHaHTE, 9K3./M2,

Crarucruueckas o0paboTKa MOJyYEeHHBIX B ONBITaX JlaH-
HBIX OCYIIECTBIICHAa METOJIOM JIMCIIEPCHOHHOTO aHAIN3A.

PesyabTarsl 1 00cyxkaeHue

B 2022 rogy nepen nposenerreM 00pabOTOK Ha OIIBITHOM
ydacTKe Ipeodaiana Ipynna OJHOJIETHAX JBYIOJIBHBIX COp-
HBIX pacteHuii (B cpemneM 1197 sx3./m?). U3 rpymms! ogHO-
JIETHUX 3J1aKOBBIX COPHBIX PACTEHUH BCTPEYAIUCH PACTCHHUS

€XKOBHHKA OOBIKHOBEHHOTO (336 3k3./M?). KoiauyecTBO MHO-
TOJICTHUX JBYIOJBHBIX COPHBIX pacTeHuil (0coTa MOJIEBOro)
cocTaBisuio 4 5k3./M?. Bce BHBI COPHBIX PacTEHHIA, BCTpe-
YaBIIMECS HA OMBITHOM YYacTKe, HAXOIMJINCh HA pPaHHUX



16 Txau A.C. u 0p. / Becmuux 3awumor pacmenuii, 2025, 108(1), c. 13-22

(azax pasButus. Tak, OOJBIIMHCTBO pacTEHHH OIHOJICTHUX
JIBYZIOJIEHBIX BH/IOB MMEJIO HE OoJyiee 6 HACTOSIIUX JIMCTHEB,
pacTeHus! auCTHUKA IUKYTHOTO HAXOIWINCH B (pa3e pO3ETKH,
pacTeHus] TOPHIBI TOJIEBOl — B (a3e MYTOBKH, a PacTEHHS
TOPYHIIBI MTOJIEBOM mocThraiu ¢assl OyToHn3anuu. PacteHus
©KOBHHKa OOBIKHOBEHHOTO HAXOJWJINCH B (pa3ax OT BCXOJOB
JI0 KYIIEHUS; PACTEHHUs 0COTa MOJIEBOTO — B (paze po3eTKH (He
npeBbImas 12 cM B muamerpe).

IlepBble MpU3HAKK JIEHCTBHS MEJIAPTOHOBOM KUCIOTHI Ha
COpHBIE pacTeHHUs MPOSBUIINCH OYEHb OBICTPO. Yxe uepe3 15
MHUHYT TI0CsIe 00paboTKH HaOoaanock modypeHne COpHBIX
pacrenuii. Ilo mpomecTBHM IBYX 4YacoB CHMITOMBI (uTo-
TOKCHYECKOTO JICHCTBUSI yCHWJIMBAINCE: OJHOJETHHUE COpHBIC
pacTeHus 3aChIXald, a PaCTeHUSI 0COTa TIOJICBOTO TOYEPHEIH
(puc. 1, 2). biuskue pe3yabraTsl IO CKOPOCTH ACUCTBUS TIe-
JIAprOHOBOW KHCIIOTHI OBUIM TONTydeHHl B paborax Webber c
coasropamu (2014a, 2014b), Loddo ¢ coasropamu (2023), a
takke Ganji u Andert (2024).

ITo pesynbraram BH3yanbHBIX HaOMONEHNH OBLIO BBISBIIE-
HO, YTO HaWMEHEEe YyBCTBHUTEJIHHBIMH K JICHCTBHIO IEJIApTo-
HOBOW KHCJIOTHI OBUTM PAacTEHHsI TOPYHMIIHI OJNEBOH. Y pacre-
HUH TAHHOTO BU/Ia OTMEYAJIOCh IOCTETICHHAS IOTEPsI Typropa,

Pucynoxk 1. JlelicTBre NenaproHoBOil KUCIOTHI
HA OTHOJIETHUE JIBYIOJIbHBIE COPHBIE PACTEHUS

Figure 1. Effect of pelargonic acid
on annual dicotyledonous weeds

Pucynoxk 2. JleificTBre nmenaproHoBOi KUCIOTHI
Ha PAaCTEHUs 0COTa MOJIEBOTO

Figure 2. Effect of pelargonic acid
on Sonchus arvensis plants

XJIOPO3BI H MOSBIICHUE O’KOTOB Ha JIUCThAX. PacTeHust mponon-
>KaJll BETeTHPOBATh U COXPAHSIIH 3€JIEHYI0 OKpacKy (puc. 3).
Yepes cytku mocie ucmoib3zosanus 0.5, 0.7 u 1.0 1/100 m?
TIeJIApPrOHOBOM KHCIIOTHI BCE COPHBIC PACTEHHS TIOTHOCTHIO 3a-
COXJIH, 9TO OBIIO 0COOCHHO 3aMeTHO Ha (poHEe HeoOpaboTaH-
HBIX JICJITHOK KOHTpoIs (puc. 4, 5). B BapuaHTe ¢ BHECEHHEM
MHUHUMAJIBHOW HOPMBI IIPUMEHEHUsI MENIApPTOHOBOI KHCIIOTHI
(0.3 1/100 M?) pomOIKaI BETETUPOBATh PACTEHHUSI TOPYHUIIBI
TIOJIEBOM, HO y HUX OTMEYaJICh MHOTOYHCIICHHBIE OXKOTH.

. . Wy 5 8 3
Pucynox 3. JleiicTBie nenaproHoBoi KUCIOTHI
Ha PacTeHHUS TOPYHUIIBI TTOJIEBOH

Figure 3. Effect of pelargonic acid on Sinapis arvensis

Pucynox 4. O0uuii BUI 1EJITHOK
Figure 4. General view of the plots

Pucynoxk 5. KontponbHeiii BapuaHT (0€3 00paboTKH)
Figure 5. Control variant (no treatment)
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Hecmotpst Ha o4eHp ObIcTpoe ounIIeHHEe 00pabOTaHHBIX
JIENISTHOK OT COPHOM pacTUTEIHHOCTH, JEHCTBHUE IIEIaproHo-
BOW KHCIIOTHI OBIJIO HEMIPOJOIDKUTENBHBIM. Yepes 1Be Hexenn
nocie oOpabOTKM Ha ONBITHBIX JENSHKAX yXKe HaOlloganoch
TIOSIBJICHHE BTOPOH BOJIHBI COPHBIX pacTeHui (Tabm. 3, puc. 6).
[omy4eHHbIe TaHHBIE KOPPEIHPYIOT C pe3yJbTaTaMH HCCIIe-
noBannii Barker ¢ coaBropamu (2014), Martelloni ¢ coasro-
pamu (2020), Munoz ¢ coasropamu (2022), a Taxke Loddo
¢ coaropamiu (2023), B KOTOPBIX MPUMEHEHHE TIETaprOHOBON
KHCJIOTHI TaKXke 00ecIeunBao JIMIIb BPEMEHHBIH KOHTPOIb
COPHBIX PacTeHHi, C MOCIEAYIOMUM UX OTPAaCTaHHEM.

OTMeueHO, YTO B YCIIOBHSIX HOBBIIICHHBIX TEMIIEPATYp
0COOCHHO OBICTPO M OOMIIBHO MOSBISUINCH HOBBIE BCXOJIBI
€)KOBHHUKA OOBIKHOBEHHOTO. DTO IIPHBEJIO K TOMY, YTO KOJIHYE-
CTBO M Macca OJJHOJICTHUX 3JIaKOBBIX COPHBIX pacTeHU Ha 00-
paboTaHHBIX JENSTHKAX B BUAY cl1a00i KOHKYPEHIIMH CO CTOPO- L : ,
HBI IBYOJIBHBIX COPHBIX PACTEHHUH MPEBBICKIN KOHTPOJIBHBIE PucyHnok 6. 3apactaHue ONBITHBIX JEISTHOK

noKasarenu. BeXombl OHONETHUX JBYIOIBHBIX COPHBIX pac- gepes 15 nHeit mocie 06paboTKH
TeHHH (aMCTHHKA ILMKYTHOTO, FOPYHIbI TOJEBOH, TOPHUILI Figure 6. Weed cover regrowth on experimental plots,
[OJIEBOM M TOpI@ Pa3sBECUCTOr0) MOSBISUIACH 3HAYUTENHHO 15 days after treatment

Tadmuna 3. Bnusnue nenaproHoBoii KUCTIOTHI (525 1/11) Ha OTAETBHBIC BUBI IBYJOJIBHBIX COPHBIX PACTEHUH
yepes 2 Henenu nocie odpadotku (JleruHrpaackas oomacts, 2022—2023 rr.)

Hopmst Konn4ecTBO COpPHBIX PaCTeHH, IK3./M>
e — Spergula | Erodium Sinapis Chenopodium | Polygonum Fallopia Sonchus | Echinochloa
arvensis | cicutarium | arvensis album lapathifolium | convolvulus arvensis crusgalli

2022 rox

1. 0.3 1/100 m? 30 16 21 1 10 0 0 212

2.0.5 1/100 M? 1 8 2 0 3 0 0 156

3.0.7 /100 m? 0 2 0 0 2 0 0 137

4.1.0 1/100 m? 0 0 0 0 0 0 0 75

5. Kontpons 232 37 101 75 88 46 5 102

HCP 26 5 9 8 7 8 2 25
2023 rog

1. 0.3 1/100 m? 8 27 3 6 0 1 4 20

2.0.51/100 m? 1 18 1 6 0 0 3 13

3.0.7 /100 m? 0 15 0 1 0 0 2 13

4. 1.0 1/100 m? 0 10 0 0 0 1 2 9

5. Konrpons 36 47 14 21 7 12 14 33

HCP 7 6 2 2 1 1 3 4

Table 3. The effect of application of pelargonic acid (525 g/L) on several weed species two weeks after treatment
(Leningrad region, 2022-2023)

L Density (plant/m?)
Application . Lo . . .
rates Spergula | Erodium Sinapis Chenopodium | Polygonum Fallopia Sonchus | Echinochloa
arvensis | cicutarium | arvensis album lapathifolium | convolvulus arvensis crusgalli

2022

1. 0.3 /100 m? 30 16 21 1 10 0 0 212

2.0.51/100 m? 1 8 2 0 3 0 0 156

3.0.7 /100 m? 0 2 0 0 2 0 0 137

4.1.01/100 m* 0 0 0 0 0 0 0 75

5. Untreated control 232 37 101 75 88 46 5 102

LSD,, 26 5 9 8 7 8 2 25
2023

1. 0.3 /100 m? 8 27 3 6 0 1 4 20

2.0.51/100 m? 1 18 1 6 0 0 3 13

3.0.71/100 m? 0 15 0 1 0 0 2 13

4.1.0 /100 m? 0 10 0 0 0 1 2 9

5. Untreated control 36 47 14 21 7 12 14 33

LSD,, 7 6 2 2 1 1 3 4
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MmezneHHee. B Bapuante ¢ BHeceHuem 0.3 /100 m? menap-
TOHOBOHM KHCJIOTBI CHU)KEHHE UX KOJIMYECTBA OTHOCUTEIBHO
KOHTpOJIsL cocTaBisano 86.5 %, cumxenue macesl — 80.9%. B
OCTAIIbHBIX BapUaHTAaX C MPUMEHEHUEM MEIaproHOBOI KHC-
70THl 3(P(HEeKTHBHOCTh CHW)KEHHS KOJIWYECTBA M MacChl OfI-
HOJIETHUX JBYNOJBHBIX COPHBIX pacTeHuil mpesbimana 95 %
(tabm. 3 u 4).

ITo mpomecTBuu elie AByX HENENb BO BCEX BapUaHTax C
TIPUMEHEHHEM TIEJIAPTOHOBOM KHCIIOTHI HaOII0aIoCh TIOJTHOE
3apacTaHu€ OIBITHBIX JCTSTHOK PACTCHHUSMH €KOBHHKA OOBIK-
HoBeHHOTO (pHc. 7). Kpome Toro, k 3ToMy BpeMeHn Ha oOpa-
OOTaHHBIX JETTHKAX OTMEYAIOCh AKTUBHOE ITOSIBIICHUE HOBBIX
BCXOZIOB OJJHOJIETHHX JIBYIOJIBHBIX BUJOB COPHBIX PACTCHHH.

WHTeHcnBHOE WX pa3pacTaHMe IVIaBHBIM 00pa3oM ObLIO 3a-
(bUKCHPOBaHO Ha AeNsHKaX, 00paboranueix 0.3 1/ 100 M? me-
JIApTOHOBOW KHCJIOTBI, YTO HMPUBEJIO K CHIKEHHIO () (PEeKTHB-
noctu B cpenrem Ha 20 %. Jleiicteue 0.5, 0.7 u 1.0 1/ 100 m?
TIEIAPrOHOBOM KHCIIOTHI Ha OJHOJICTHHE IBYHOJBHBIE COp-
HBIC paCTEHUS OCTAaBAJIOCh HA BEICOKOM ypoBHE (6omee 80 %)
(Tabm. 4).

Otpacranusi WM TOSBJICHMS HOBBIX BCXOJOB MHOTOJIET-
HUX JBYIOJBHBIX COPHBIX PAacTeHHH Ha 0OpaOOTaHHBIX Iie-
JIAprOHOBOW KHMCIIOTOW NEIISTHKAX TPH MPOBEJCHUH YYETOB HE
0o0OHapy>XeHO.

Bo BrOpoii ron nccnenoBanmii oneHUBaNN 3PPEKTHUBHOCTD
TIeJTAprOHOBOM KHCIJIOTHI 1O JieiicTBUIO Ha Oojiee pa3BUTHIC B

Tadmuna 4. Bnusnue nenaproHoBoid KUCIOTHI (525 1/11) Ha 0011y 0 3aCOPEHHOCTh y4acTKa
(JIenunrpazackas obnacts, 2022-2023 rT.)

JlBe Henenu mocie 00paboTku Mecsiu mocne 06paboTKH
CHIKEeHHE KOJIMYeCTBa, % CHIKEHHE MacCHI, CHIKeHHe KOJIMIecTBa, % CHIKEHHE MaCCHI,
Hopwmsl mpumenenus o o
K KOHTPOJIIO % K KOHTPOJIIO K KOHTPOIIIO % K KOHTPOJIO
ofc* | mjc* | o3c* | oac* | Mac* | o3c* | oxac* | mack | o3cx | ofc* | mac* | o3c*
2022 rox
1.0.3 1/100 v 86.5 | 100 0° 80.9¢ | 100 0° 76.9¢ | 100 0° 59.4¢ | 100 0°
2.0.5 1/100 v 97.6° | 100° 0 | 97.3% | 100° 0° 87.5 | 100° 0° 80.3° | 100° 0°
3.0.7 1/100 M2 99.35 | 100 0° | 99.4% | 100 0° 96.4* | 100° 0° 89.5° | 100 0°
4.1.0 /100 v 100° | 100° | 26.5° | 100* | 100° 0° 99.3* | 100* | 17.6° | 9627 | 100 0°
> Kontpoms 594 50 1028 | 612 | 1255 | 26° | 553 6° 187 | 703+ | 195 | 147
(3K3./M? 1t /m?)
2023 rox
1.0.3 1/100 M 67.9¢ | 7000 | 39.4* | 85.6° | 943+ | 652% | 426 | 60.7* | 69 | 561+ | 69.2¢ | 73.7¢
2.0.51/100 v 81.4% | 80.0°® | 60.6° | 91.1* | 952+ | 79.7% | 713° | 643* | 17.2¢ | 82.9° | 80.6° | 62.7¢
3.0.7 1/100 M2 88.6™ | 90.0% | 60.6° | 97.0% | 97.9¢ | 79.2% | 77.9* | 75.0% | 27.6® | 883" | 81.3¢ | 73.9°
4.1.0 1/100 v 92.1 | 90.0% | 72.7° | 963% | 984 | 87.9% | 72.1" | 89.3° | 37.9% | 87.9* | 9530 | 8.8
5. Korrtpors 1400 | 20 33 | 2353 | 748 | 207 | 1220 | 28 20 | 37820 | 983" | 4720
(9K3./M* uitut T/m?)

*O/1C — ogHOIETHHUX BYIOIBHBIX COPHBIX pacTeHnid, MJIC — MHOTONIETHHUX OBYAOIBHBIX COpPHBIX pacTenuit; O3C — omgHo-
JIETHHX 3JIAKOBBIX COPHBIX PacTeHHH; pa3Hble CTPOYHbIEe OyKBBI yKa3hIBAIOT Ha CYILECTBEHHBIE Pa3lINuMs MEXIy BapHaHTaMH,
BBIBJICHHBIE TIPU NTPOBEJCHUH JUCIEPCHOHHOTO aHamu3a (Ha 5 % ypoBHE 3HAIMMOCTH).

Table 4. The effect of application of pelargonic acid (525 g/l) on weed density and fresh weight

(Leningrad region, 2022-2023)

Two weeks after treatment Month after treatment
AIZ%{:;&::J:;@S Density (%) of Control Fresh \g;lﬁf;l(%) of Density (%) of Control Fresh \g;lﬁl(:l(%) of
ADW* | PDW* | AGW* | ADW* | PDW* | AGW* | ADW* | PDW* | AGW* | ADW* | PDW* | AGW*

2022
1. 0.3 1/100 m? 86.5° | 1000 0° 80.9° | 1000 0° 76.9* | 100 0° 59.4° | 1000 0°
2.0.51/100 m? 97.6> | 100 0° 97.3% | 100° 0° 87.5° | 1000 0° 80.3° | 100° 0°
3.0.7 /100 m? 99.3> | 100 0° | 99.4% | 100° 0° 96.4° | 100° 0° 89.5¢ | 100° 0°
4.1.0 /100 m? 1000 | 100° | 26.5° | 100¢ | 100° 0° 99.3° | 100° | 17.6° | 96.2¢ | 100 0°
3. Untreated control 594¢ 5p 1026 | 612¢ | 125> | 260 | 553¢ 6b 187¢ | 703¢ 190 147>
(plant/m? and g/m?)

2023
1. 0.3 /100 n2? 67.9° | 70.0° | 39.4* | 856 | 943 | 652® | 426 | 60.7° | 6.9™ | 56.1° | 69.2¢ | 73.7
2.0.51/100 m? 81.4% | 80.0% | 60.6° | 91.1% | 952t | 79.7%¢ | 71.3° | 64.3* | 17.2® | 82.9° | 80.6® | 62.7°
3.0.7 /100 m? 88.6"¢ | 90.0™ | 60.6° | 97.0% | 97.9¢ | 79.2% | 77.9° | 75.0 | 27.6* | 88.3c | 81.3® | 73.9°
4.1.0 /100 m’ 92.1¢4 | 90.0% | 72.7¢ | 963 | 98.4* | 87.9% | 72.1¢ | 89.3° | 37.9% | 87.9¢ | 953> | 81.8
3. Untreated control 1400 | 20 33¢ | 23534 | 748 | 207¢ | 1220 | 28 299 | 3782¢ | 983 | 4720
(plant/m? and g/m?)

*ADW — annual dicotyledonous weeds, PDW — perennial dicotyledonous weeds; AGW — annual grass weeds; different letters
in the same column indicate the significant differences between the means for each treatment at a = 5% significance level.
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Pucynoxk 7. 3apactaHue ONBITHBIX JACTSTHOK
gepes Mecsll Iociie 00padoTKu

Figure 7. Weed cover regrowth on the experimental plots,
one month after treatment

MOMEHT 00paOOTKH COpHBIE PAaCTEHHS: OTJENIbHBIE BUBI OfI-
HOJIETHHX JIBYAOJIBHBIX COPHBIX PAacTEHHH AOCTHUTaIH (ha3bl
OyTOHU3aMU-L[BETEHHS, PACTEHHS €KOBHHKA OOBIKHOBEHHO-
IO HaXOJWJIMCH B (ha3e KyIEHHUs, a pACTEHHUS] 0COTa TIOJIEBOTO
npocrurany 35 cm B auamerpe. KonndecTBo COpHBIX pacre-
HUH Ha ONBITHOM Yy4YacTKe OBbUIO MEHBIINM, TI0 CPaBHEHHUIO C
TPEBITYIIAM TOI0OM, U COCTaBIsuIo 257 3k3./M2. Oxono 88 %
OT 3TOr0 KOJHMYECTBA IMPHUXOAMIOCH HAa JIOJIO OJHOJIETHUX
JIBYZIOJIHBIX COPHBIX pacTeHui. KonndecTBo pacTeHuii oco-
Ta MoJeBOro gocturano 5 9k3./m?2. Tlorogusie ycnous 2023
roja (Hel0CTaTOK MOBBIIICHHBIX TEMIIEPAaTyp B Hayaje JieTa)
CHOCOOCTBOBAIM HEPAaBHOMEPHOMY M HEMHOTOYHCICHHOMY
HOSIBIIGHUIO BCXOJOB PACTEHMI €KOBHUKA OOBIKHOBEHHOTO,
KOJIMYECTBO KOTOPBIX HA OMBITHBIX AEISAHKAX HE MPEBBILIAIO0
23 sx3./M2,

IlepBble NpU3HAKU JEHCTBUS NEIAPTOHOBOM KHUCIIOTHI Ha
COpHBIE PACTEHUSI BO BTOPOU I0J UCCIIENOBAaHUM IIPOSBUINCH
MPaKTHYECKH cpa3y nocie o0paboTKH, HECMOTPsI HAa TO, YTO
B MOMEHT 00pabOTKU COPHSKM HaXOIUIUCh B Oojiee MO3AHUX
(hazax pasBuTHs. Tak yepe3 HECKOJIBKO MUHYT IOCIE BHECE-
HHUSI TIETTAPTOHOBOM KHCJIOTHI COPHBIE PACTEHHS HAdalll TEPSITh
TYprop, Ha HUX MOSBUIINCh MHOTOYNCIICHHBIE 0KOTH, OHH CTa-
7 cBeTeTh u Oypersb. [lo mpomecTBim CyTOK Bce HEOOIb-
M€ COPHbIE PAacTeHHA M OONBIIMHCTBO KPYITHBIX COPHBIX
pacTeHMil BO BCEX BapMaHTaX C MPUMEHEHUEM IENaAproHOBON
KHCIOTH Torubmnu (tadm. 3). [Ipu mpoBeaeHNN AETaTBHOTO OC-
MOTpa JEISHOK OBLIO OTMEYEHO, YTO y OTAENBHBIX KPYITHBIX
9K3EMIUIIPOB COPHBIX PACTEHUN OCTAIMCh HEMOBPEXKIEHHBI-
MU cTeOJIN U yYaCTKH JIUCTHEB, YTO KOPPEIUPYET C JaHHBIMH,
nomydeHHbIME Crmaric ¢ coaBropamu (2018), a Taxke Mufioz
¢ coaBropamu (2022).

310 sIBJICHUE HAOIIONATIOCH TPEUMYIIECTBEHHO B BapHaH-
Tax ¢ MEHBIIMMHU HOPMaMHM NPUMEHEHUsI IIeJTaproHOBON KHC-
notsl (0.3 1 0.5 1/100 m?). Tak, y MHOTMX PacTCHHI aHCTHHKA
IIUKYTHOTO COXPaHMJIACh HETOBPEKICHHON TOYKA poCTa, U B
JTaTbHEHIIIEM OHM HadaJll oTpacTarh (puc. 8).

Pucynok 8. Pactenus ancTHuKa UKy THOTO
TIOCJIe PUMEHEHUS MTeTaproHOBOM KUCIoTH (2023 1)

Figure 8. Plants of Erodium cicutarium
after application of pelargonic acid (2023)

Kak 1 B ombITe IEpBOTO rojia UCCIEJOBAaHNH, C TEUEHHEM
BpEMEHH Ha 00pabOTaHHBIX MEIapPrOHOBOW KHCIIOTOW JIeJIsTH-
KaxX MPOMCXOWIIO TOSIBIICHHE BTOPOW BOJIHBI COPHBIX pacTe-
HUi. BBICTpO, HO HEPaBHOMEPHO Ha OIBITHOM y4YacTKe IOSB-
JISUTUCH BCXOJIbl €©XKOBHHKA OOBIKHOBEHHOTO.

UYepes nBe HezeH mocie oOpabOTKH CHIDKEHHE KOJIHue-
CTBa OJIHOJIETHHX 3JIAKOBBIX COPHBIX PACTEHHU B BapuUaHTE C
MaKCUMaJIbHOW HOPMOM MPUMEHEHHS T1eTaproHOBON KHCIIOTHI
(1.0 1/100 m?) cocraBmio 72.7 %, camxenne maccol — 87.9 %.
DdpdpexruBHocts 0.5 1 0.7 1/100 M MeIaproHOBOM KHUCIIOTHI
Obuta B cpenneM Ha 10% Hmke. B BapuaHTe ¢ HMcnonb3oBa-
uueM 0.3 1/100 M2 menaproHoBoil KUCIOTH 3P PEKTUBHOCTD
M0 JACHCTBUIO Ha PacTEHHsI €KOBHHKA OOBIKHOBEHHOTO ObLIa
HeBBICOKOI: 39.4% (cHmkeHue xonmmuectBa) u 65.2% (cHH-
JKeHre Macchl) (Tabm. 4).

CHmKeHHe KONWYeCTBa ONHOJICTHUX ¥ MHOTOJICTHUX JIBY-
JIOTBHBIX COPHBIX pacTeHWil B BapuaHTax ¢ BHeceHneM 0.7 u
1.0 17/100 M? retaproHOBO# KHUCIOTHI HAXOAMIIOCH B ITpeIeiax
88.6-92.1%, cumxenue ux Macchl — 96.3-98.4%. Iloka3zare-
mu s¢pdextrBHOCTH 0.5 1/100 M? IETAPrOHOBON KHUCIOTHI CO-
craBisu coorBeTcTBeHHO 80.0-81.4% 1 91.1-95.2%. B Ba-
pUaHTE ¢ MUHUMAaJIbHONM HOPMOM IPHUMEHEHUS NeIaproHOBOM
kucnotel (0.3 1/100 M?) CHMKEHHE KONMUYECTBA JBYIOIBHBIX
COpHBIX pacteHuit nqocturano 70 %, CHIKEHHE MacChl OHO-
JIETHUX JBYJIOJNBHBIX COPHBIX pacTeHHi — 85.6 %, cHIXeHHe
Macchl MHOTOJIETHUX JIBYJIOJIBHBIX COPHBIX pacTeHui — 94.3 %
(Tabm. 4).

B nanpHeiliieM 3apacTaHue ONBITHBIX JENSHOK MPOAOJ-
JKHJIOCh, M TIOKa3aresid 3(p(eKTHBHOCTH NeTaproHOBOH KHC-
70THl cHU3MWIMCh. Yepes 29 nHeit nmocne oOpaboTkm Komye-
CTBO OIHOJIETHHX 3JIAKOBBIX COPHBIX PACTEHHH B BapHaHTaX
C TIEeJTaproHOBOM KHCJIOTOW HE OTIMYAIIOCHh OT KOHTPOJIHHOTO
TOKazaTens, TOorja Kak CHIDKEHHE MX Macchl OBIIO cylie-
CTBEHHBIM U cocTaBisuio 62.7-81.8 %. Bo Bpems atoro yuera
OTMEUYeHO, 4To ucrnonb3oBanue 0.3 1/100 m? menaproHoBoit
KHCJIOTHI c1a00 CIep)KUBAJIO TOSIBJICHUE M pa3pacTaHue JBY-
JIONBHBIX BHUAOB COPHBIX pacTeHui. CHIKEHHE KOINYeCTBa
OJJHOJIETHUX JIBYJIOJIbHBIX COPHBIX PACTEHUI B ’TOM BapHaHTe
He npeBsiano 43 %, cHkeHne Maccsl — 56 %. IIpoTuB MHO-
TOJIETHUX JBYIOJIbHBIX COPHBIX pacTeHHH 3(PPEeKTUBHOCTH
He mpeBbimana 69%. B BapuanTax ¢ OONBIIMMH HOpPMamH
TIPUMEHEHHSI TIeJIapTOHOBON KHCJIOTHI CHHXKEHHE KOJMYECTBa
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OIIHOJIETHHUX JBYIOJBHBIX COPHBIX PacTeHWH HaXOOWJIOCh B
npenenax 71.3-77.9 %, camwxenue maccel — 82.9—88.3 %, uro
CYIIECTBEHHO ITPEBOCXOMIIO IToKazareny dppexruBHocTH 0.3
1/100 M? TenaproHoBoO# KUCIOTHL. Kpome Toro, B BapuaHTax

¢ BHecenueM 0.5 u 0.7 1/100 M? menaproHOBOW KHCJIOTHI CO-
XpaHsUIach Ha BBICOKOM ypoBHe (6oiee 80 %) ahdpexTHBHOCT
CHIDKEHUSI MacChl MHOTOJIETHUX JBY/IOJBHBIX COPHBIX pacTe-
Hu (Tabm. 4).

3akJ/oueHne

B ycnoBusix BBICOKOW 3aCOPEHHOCTH OIBITHOIO y4YacTKa
MPUMEHEHHE TIeJTaAPTOHOBON KUCIOTHI MPHUBOIMIO K OBICTPO-
MYy YHHUYTOXCHUIO OOJIBIIMHCTBA BUIOB COPHBIX paCTeHHﬁ.
Hawubosnee 3¢ dekTuBHO MenaproHoBas KUCIOTa ASHCTBOBAIA
Ha COpHBIC pacTeHHs, HaXOAAILINeCcs B paHHUX (pa3ax pa3Bu-
THs. VI3 IpeacTaBieHHBIX HA ONTBITHOM Y4acTKE BU/IOB COPHBIX
pacTeHnii HaNMEHbIIYI0 YyBCTBUTEILHOCTh K MENAPrOHOBOM
KHCJIOTE TIPOSIBUJIM PACTCHUS TOPYMIBI TIOJIEBOH M aUCTHHKA
LUKYTHOTO, Y KOTOPHIX B OCHOBHOM OTMEYaJHCh MHOTOYHC-
JeHHble oKord. JlaHHasi TeHIeHuuMs Haubosee SIPKO MPOsB-
Jsach B BapHaHTaxX C MEHBIIMMH HOPMaMH TNPUMEHEHUS
nenapronosoii kucinotsl (0.3 1 0.5 1/100 M?). BeisBiieHo, uto
JIeHCTBHE TI€JIaPrOHOBOW KHCJIOTHI SIBISETCS KPAaTKOBPEMEH-
HBIM C TOYKH 3pEHHUs 3amuTHOro 3¢Qdekra: uepes 15 cyrox

00paboTaHHbIe NETaproHOBOH KUCIOTOM JENSHKH 3apacTaiiu
pacTCHUSAMH €XOBHHKA OOBIKHOBEHHOTO M HE OTIMYAJINCH
ot koHTpoJs. Yepe3 30 cyTok Ha JAeisiHKAaX, 00OpaOOTaHHBIX
0.3 /100 M? nenaproHOBOM KUCIOTHI, IPOUCXOIUIIO AKTUBHOE
pa3BUTHE OJHOJETHUX ABYJOJIbHBIX COPHBIX pacTeHH. [Tomy-
YEeHHBIE B ONBITaX JaHHBIC CBUETEIHCTBYIOT O TOM, YTO HC-
MIOJTb30BAHUE TIETTAPTOHOBON KHCIIOTHI B KaueCTBE IepOnInaa
MOKHO paccMarpuBarh Kak KOMIIOHEHT B COCTaBe KOMILIEKCA
MeporpusaTaid 1o 60opr0e ¢ copHBIMHU pacTeHHUAMH. OIUHOY-
HOE ee NMpHMEHEHHWE BBINLIIUT Hauboee 11eJecoo0pa3HbIM
Ha 3eMJISIX, HE NMpeAHA3HaYeHHBIX MOJ ITOCEB CENbCKOX03sH-
CTBEHHBIX KYIBTYD, B CIIy4asix, KOraa TpeOyeTcst OIepaTuBHOE
YHUYTO)KEHHE COPHBIX PACTEHUH, a MPOIODKUTENBHOCTh 3a-
mTHOTO 3(ppekTa ABIIETCS MEHEe BaXKHBIM (PaKTOpOM.
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EFFICACY OF PELARGONIC ACID ON NON-CROPPED LANDS
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This study presents the results of a two-year field experiment (2022 and 2023) conducted on non-cropped lands in
Leningrad region near of All-Russian Research Institute of Plant Protection. The aim of the study was to evaluate the
biological effectiveness of pelargonic acid on non-cropped lands. The experimental setup included an untreated control
and four different application rates (0.3; 0.5; 0.7 and 1.0 1/100 m?) of pelargonic acid. The experiments were carried out in
randomized block design with four replications in accordance with the guidelines for testing herbicides. Net plot size was
25 m?. During the experiments, annual and perennial dicotyledonous, as well as annual cereal weed species, were found
on the experimental plots. The total number of weeds in the experimental plots exceeded 250 plants/m?. It was revealed
that a few hours after treatments, such weeds as Echinochloa crusgalli, Fallopia convolvulus, Polygonum lapathifolium,
Chenopodium album, Spergula arvensis and Sonchus arvensis regardless of their stage of development turned brown and
withered. Sinapis arvensis and Erodium cicutarium were less sensitive to treatments with 0.3 and 0.5 1/100 m? of pelargonic
acid. The pelargonic acid caused only temporary control against weeds. In the present study, the weeds recovered about 15
days after treatment: new shoots of Echinochloa crusgalli began to appear on all plots treated with pelargonic acid and did
not differ compared to the untreated control. By the 30 days after treatment, the shoots of annual dicotyledonous weeds
began to appear on plots treated with 0.3 1/100 m? of pelargonic acid. The data obtained from experiments indicate that the
use of pelargonic acid as a herbicide can be considered as a component of an integrated weed management strategy. Its use
as a stand-alone tactic seems most appropriate on non-cropped lands, in cases where rapid weed control is required, and
the duration of the protective effect is a less important factor.

Keywords: pelargonic acid, herbicide, weed, non-cropped lands
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Kpamxkoe cooowenue

ITEPBOE OBHAPYKEHUE I'PUBA ALLOPHOMA ZANTEDESCHIAE
HA MAPH BEJIOW CHENOPODIUM ALBUM B POCCUHU

M.M. I'omzkuna*, E.JI. lacuu

Bceepoccuiickuii nayuno-ucciedosamensckuii uncmumym 3awumsl pacmenuil, Cankm-Ilemepoype

*omeemcmeennulil 3a nepenucky, e-mail: gomzhina91@mail.ru

Maps Oenast Chenopodium album — mmpoxo pacnpocTpanéHHoe B Poccnm BpemoHOCHOE copHOoe pacteHue. U3
JUCTBEB MapH OENoW ¢ CHMITOMaMH TATHHUCTOCTH ObT BbimeneH mramm MF-32.211, uneHTHOUIIMPOBAHHBIA IO
MOpP(]OIOrHYECKUM MTpU3HaKaM, Kak Phoma sp. Llenbio JaHHOTO MCCIIeN0BaHus SIBISUTACh HACHTH(UKAINS BO3OyUTEINs
MISTHUCTOCTH JINCTHEB IO MOJIEKYJISIPHO-TEHETHUECKIM, MUKPOMOP(OITOTHYECKUM U KYJIBTYPaJIbHBIM IIPH3HAKAM 1 OI[CHKA
€ro TaTOreHHOCTH. MyJBTHIOKYCHBIN (MIOTEHETHYECKHi aHaiu3, OCHOBAaHHBIM Ha ITOCIEIOBATEIBHOCTIX o0nacTu
BHYTpPEHHETO TpaHcKpuOupyemoro creiicepa (ITS) u 6onbmoii cyobpenmauirsr (28S) p/IHK 1 ygacTkoB, OTBETCTBEHHBIX
3a cuHTe3 P-TyOyimHA U BTOPOi OombIoil cyosequansl pepmenta PHK-nomvepassr 11 mo3Boimn uaeHTHQHUINPOBATH
9TOT mTaMM Kak Allophoma zantedeschiae. B pesynbrare OICHKH MATOTEHHOCTH, TaMM A. zantedeschiae MF-32.211
OKazaJcs MaTOreHHBIM JUIl MapH OeJIoH, MPUBOAS K Pa3BUTHIO HEKPO30B HA MHTAKTHBIX OTPE3Kax JIMCThEB. [laToreHHbIe
CBOMCTBA OBLIN ITOATBEPKACHBI PEN30IIINeH mTamMMa 4. zantedeschiae 3 TOpaXEHHBIX paCTEHUH. JTO IepBas HAXOKa
A. zantedeschiae Ha mapu 0110, KOTOpas He ObIIIa M3BECTHA KaK BOSMOXKHBIN XO3sIMH A1 3TOTr0 rprda. Taxske 3To mepBoe

obOHapyxenue 4. zantedeschiae ua Teppuropuu Poccun.

KiroueBbie cjioBa: ¢pomonaHble TPHOBI, HACHTU(GUKAINA, Mapb Oenasi, MOJEKyIspHas (UIOTEeHUs, TaTOreHHOCTS,

IIATHUCTOCTDH JIUCTHEB

Ilocmynuna 6 peoakyuio: 12.02.2025

Ilpunama k nevamu: 29.03.2025

BBenenue

Pon Allophoma Qian Chen & L. Cai BXonuT B cocTaB KpyI-
HOM1, T€TEPOreHHON U TAKCOHOMUYECKHU CJIOKHOU TPYIIIIBI IPU-
60B — pomouansie rpudsl. Pon Allophoma (Dothideomycetes,
Pleosporomycetidae, Pleosporales, Didymellaceae, https://
www.mycobank.org/) 0su1 onrican B 2015 roxy (Chen et al.,
2015) u 06benuHUI B CBOEM COCTABE IIATh PaHEEe OIMMCAHHBIX
BUI0B Phoma Sacc. ¢ TUOBeIM BuioM Allophoma tropica (R.
Schneid. & Boerema) Qian Chen & L. Cai. Ceiiuac B cocTaBe
pona HacuuteiBator 17 BunoB (https://www.mycobank.org/).
Cpenu BunoB Allophoma ectb Kak IOYBEHHBIE CAPOTPODBI,
canpoduThl, TaK W BO30OyAMTENH 3a00JCBAHUN PA3TUUHBIX
pacrenuit (Boerema et al., 2004, Jayawardena et al., 2025).
Allophoma acanthi Aumentado, Jayaward, B.G. Jones & K.D.
Hyde BbI3bIBaeT mSATHUCTOCTb JHCTbEB Acanthus ilicifolius
L. (Aumentado et al., 2024). Allophoma labilis (Sacc.) Qian
Chen & L. Cai — naroren Cucurbita spp. B Typuun (Demir
et al., 2023). Bunst Allophoma, xax u Bce pOMOHIHBIE I'PH-
0Ob1, 00aal0T KpaitHe CKyJHBIM Ha00pOM MOP(HOIOTHIECKUX
MPU3HAKOB, MHANAa30H BAPbHPOBAHUs KOTOPBIX MEPEKPbHIBa-
€TCS HE TOJIBKO MEX/Y BHJaMH OJHOTO POJa, HO U MEXKIY
BUIIAMHU Pa3HBIX pooB. [103TOMYy HIeHTH(OUKAIMS BHIOB HA
OCHOBaHMH MOP(OIOTHUECKUX NTPU3HAKOB HeBO3MOkHA (Tom-
xwuHa, ['anHuGan, 2017). KoppekTHyto n Hafi&XHYIO0 HIEHTH-
¢uxanuro BUn0B A/lophoma 10 TaKCOHOB YPOBHSI BHJa MOYKHO
OCYIIECTBIIAThH TOJILKO MPUMEHEHHUEM TIOJIU(Aa3HOTO MOAX0/a,
aHaJIM3HUPYsI B COBOKYITHOCTH HA00p MOP(OIOrHYECKUX U MO-
JeKyasipHO-reHeTH4Yeckux npusHakoB (I'omkuna, ['aHHnOanN,
2017, Hou et al., 2020). TakcoHOMUueCKH HH(POPMATUBHBIMU
nokycamu JIHK, ucnonszyembiMu asist uaeHTH(UKALUK BU-
noB Allophoma, sBASIIOTCSL 00NMAaCTH BHYTPEHHErO TPAHCKPH-
oupyemoro creticepa (ITS) u Gomnpuion cyobenuuuibl (28S)
pAHK u yudacTku reHoB, OTBETCTBEHHBIX 3a CHHTE3 OEJIKOB

B-TyOynuHa (fub2) u Bropoii 6011b110i CyObesnHHLBI pepMeH-
ta PHK-nonmnmepasst 11 (7pd2) (Chen et al., 2017; Jayawardena
et al., 2025). B Poccun Bunsl Allophoma nuxorna He ObuIM
BBISIBIICHBI.

HWccnenosanusi, HanpaBieHHbIE Ha M3y4eHUE OMOPa3HOO-
Opa3us MUKPOMHIIETOB, aCCOLIMMPOBAHHBIX C COPHBIMU pacTe-
HUAMUA, UMCIOT HCCOMHCHHYIO aKTYaJIbHOCTbh, TCOPCTUUYCCKYIO
U TPaKTHYECKYI0 3HAYUMOCTh. COpHBIC pacTeHHs, pou3pac-
TAIOIIME Ha OJHUX MOJSIX WIA B HEMOCPEICTBEHHOW OJIN30-
CTH K KYJIETUBUPYEMBIM PACTEHMSIM, MOI'YT CIIy’KUThb C OJHOM
CTOPOHBI pe3epBaTopaMyu HHPEKLNH KyIbTypHBIX PaCTEHHH, C
JpYroi — X03s5€BaMU BHJIOB IPUOOB — MOTEHIMAJIBHBIX arcH-
TOB HOBBIX 00JIC3HEH CEIbCKOX03HCTBEHHBIX KyIbTYp. Heko-
TOpble BUJBI ()OMOMIHBIX TPUOOB SIBISIOTCS MPOLYLEHTAMH
OMOJIOTMYECKN aKTHBHBIX BEIIECTB TePOMIUIHON MPUPOIBI
(Bepecrenuxuii u ap., 2017; Lukina et al., 2024), rpu0sI ¢ Ta-
KM IOTEHHUAJIOM MOTYT 6bIT]) TIEPCIICKTUBHBI C TOYKH 3PCHUA
OMOTEXHOJIOTHH JUIS CO3/IaHHsI DKOJIOTHYECKH MAallOONacCHbBIX
win 0e30MacHBIX OMOJIOTHYECKHX repOouiuaoB. Maps Oenast
(Chenopodium album L.) — BpeZIOHOCHOE COpPHOE PACTCHHUE,
KOTOpPOE PaclpOCTPaHEHO BCECBETHO, KpOME AHTApPKTHIABI U
moBcemectHO B Poccum (https://powo.science.kew.org/). 3a-
COpsIeT MOCEBHI CEIbCKOXO3AUCTBEHHBIX KYJIBTYp, IpUycaneo-
HBIC YYACTKH, BCTPEUACTCSI B TOPOJICKOM Cpelie v PyAepaTbHbIX
MECTOOOUTAHUSIX.

B wutone 2013 B CraBpomonbckoM Kpae, byn€éHHOBCKOM
paiione, cene [IpackoBest ObLIM COOpPaAHBI JIUCThS MapH OEJION ¢
CHUMIITOMaMH ISTHUCTOCTH IpuOHOMN dTHONOTMH. Llenbio nan-
HOI'o MCCJICNOBaHUsA sBJIAJIIACH l/l}IeHTI/I(bI/IKa]_II/IH BO36y[ll/ITeJ'lH
TaKOM MATHUCTOCTH IO MOJICKYJIAPHO-TCHETUYCCKUM, MUKPO-
MOP(OJIOTHYECKUM U KYJIBTYPAIbHBIM NPU3HAKaM U OLIEHKA
€ro IaTOreHHOCTH.

© I'omxxnna M.M., T'acuu E.JI. Crarest oTKpBITOTO HOCTYMA, MyOiIMKyeMast BcepoccuiickuM HHCTUTYTOM 3allUThl PACTEHHUH
(Canxr-IletepOypr) u pactnpoctpansemas Ha ycnoBusx Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/).
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Marepuan u MeTOABbI

Jluctbst Mapu Genoii moBepxHOCTHO cTepuimzoBanu 0.1 %
pactBopom AgNO,. 3aTeM (parMeHTBI INCTHEB PACKIIA/IbIBA-
JIM Ha arapu30BaHHYIO KapTO(elbHO-CaXxapo3Hylo IUTaTellb-
Hyto cpeny (KCA). Yamrku [lerpu nakyouposamm npu 24 °C B
TeMHOTE. M3 TMCTheB ObLT BBIZETICH W30JIST, KOTOPHIN 10 MHU-
KpOMOP(OJIOTHYECKUM TpH3HAKaM ObUT HAEHTH(UIMPOBAaH
kak Phoma sp. llITammy Obi1 IpricBoeH Homep MF-32.211, on
XPaHHUTCSI B KOJUIEKIIMM YUCTBIX KYJIBTYP MHUKPOMHIIETOB JIa-
6oparopun Mukonoruu u puronaronorun BU3P (MF).

Munenuit s sxcrpakunu JJHK 0611 cobpan ¢ moBepx-
HOCTU 14-CyTOYHBIX YHMCTBIX KyJbTYp, BeIpameHHbIXx Ha KCA
npu 24 °C. JHK Bblaensuiv COMIacHO CTaHJApTHOMY METOLY
CTAB/xnopodopm (Doyle, Doyle, 1990). Beutn onpenencHbr
HYKJICOTHIHBIC TIocnenoBatensHocTu 1TS, 28S, rpb2 u tub?2.
Ammnudukanuio (QparMeHTOB IMPOBOAMIIM IO IPOTOKOJIAM
aBTOPOB C WCIOJb30BaHueM mnpaiimepos: ITS-mokyc — ITS1/
ITS4 (White et al., 1990), 28S — LROR (Rehner, Samuels,
1994)/LR5 (White et al., 1990), b2 — PBtub2Fw/pftub4Rd
(Aveskamp et al., 2009), rpb2 — fRPB2-5F2 (Sung et al.,
2007)/fRPB2-7¢cR (Liu et al., 1999). HykieotuaHbie mocieno-
BaTeJILHOCTH ()parMeHTOB OINpeAes s 1o Metony CaHrepa Ha
cexBeHarope ABIPrism 3500 (Applied Biosystems — Hitachi,
SInmoHMs) B COOTBETCTBUH C MPOTOKOJIAMH TTPOM3BOIUTENS C

UCIIONIb30BaHNEM Habopa peakTUBOB C (PIyOpeCHEHTHO MEUEH-
HBIMH JIe30KcuHyKieo3uarpudocdaramu BigDye Terminator
v. 3.1 Cycle Sequencing Kit (ABI, CILIA).
dunoreHernyeckre NepeBbs ObUIM MOCTPOEHBI COIIACHO
TpéM ayropuTMaM. MeTol MaKCUMaIbHOTO TMPaBIONON00HS
(maximum likelihood — ML) Obl1 IprMEHEH C KCIONb30Ba-
nueM mnporpammuoro obecriedenusi IQ-TREE (Minh et al.,
2020). OntiManbHast MOJIETb HyKJICOTHIHBIX 3aMeH TNe+R2
Obl1a orpezeseHa coracHo baliecoBckoMy MH(MOPMAIMOHHO-
My kputepuio (BIC) B nporpamme IQ-TREE. [Tpuaumn mak-
CHUMaJbHOW SKOHOMHUH (maximum parsimony — MP) — B mpo-
rpamMHOM obecniedenun Molecular Evolutionary Genetics
Analysis Bepcun 10 (MEGA X; Kumar et al., 2018). Ananus
MocJieloBaTeIbHOCTE  MeTogoM baliecoBckolf  cTaTUCTH-
ku (BI) ObIT mpoBeneH ¢ MCHONB30BaHUEM MPOTpaMMbI Mr.
Bayes v. 3.2.1., unrerpupoBanHoii B miardpopmy Armadillo
v. 1.1 (Lord et al., 2012). Hage>KHOCTb TOIOJIOTUH JIEHIIPO-
rpamMM, TOCTPOSHHBIX Pa3HBIMH METOJaMH, ObLIa OIlCHEHa
¢ momotp Oyrcrpem-aHamu3a ¢ 10000 mosTopHOCTEH. B
KauecTBe pedepeHCHBIX OBUIM HCIIONB30BaHbI IOJTyYEHHBIE
n3 6asel ganueix GenBank mocnemosarensHoct ITS, 28S,
rpb2 W tub? Bcex BHJOB Ha HACTOSIIMH MOMEHT ONHCAaH-
HBIX Ui pona Allophoma (tabn. 1). B xadecTBe BHemIHen

Taonuua 1. Homepa gocryna B ['enbanke uccienoBanHoro u pedepeHcHbIX mtaMmmoB Allophoma,
BKJIFOUCHHBIX B HCCJICJOBAHUEC

Table 1. GenBank accession numbers of the examined and reference Allophoma strains

Howmepa noctymna cukBeHcoB B GenBank
Bun rpuba Ne [Itamma, cTaryc .
Fungal species Strain #, status GenBank accession #
’ ITS 28S rpb2 tub?2
Allophoma acanthi MFLUCC 24- 0002, t* PP218067 PP218113 PP278003 PP277995
A. alba CBS 120422, t MN973469 MN943671 MT018044 MT005568
A. anatii CBS 124673, t MN973472 MN943674 MT018048 MT005571
A. brasiliensis URM 8453, t OM692214 ON678611 ON715834 ON715830
A. cylindrispora CBS 142453, t LT592920 LN907376 LT593058 LT592989
A. hayatii CBS 142859, t KY684812 KY684814 MF095108 KY684816
A. labilis CBS 479.93; PD 70/93, r GU237868 GU238092 MN983277 GU237620
A. minor CBS 325.82,t GU237831 GU238107 KT389553 GU237632
A. nicaraguensis CBS 506.91; IMI 215229, t GU237876 GU238058 KT389551 GU237596
A. oligotrophica CGMCC 3.18114; LC 6245, t KY742040 KY742194 KY742128 KY742282
A. piperis CBS 268.93; PD 88/720, t GU237816 GU238129 KT389554 GU237644
A. pterospermicola CGMCC 3.19245, t MKO088573 MKO088580 MKO088587 MKO088594
A. siamensis MFLUCC 17-2422, t MK347742 MK347959 MK434912 MK412867
A. thistleharrisiae BRIP 74766a, t OR947063 OR947076 OR964956 OR964957
A. tropica CBS 436.75; DSM 63365, t GU237864 NG_069057 KT389556 GU237663
A. yuccae IRAN 4238C, t OP805927 - OP838915 OP838917
A. zantedeschiae CBS 131.93; PD 69/140 FJ427084 GU238159 KT389557 FJ427188
A. zantedeschiae CBS 229.32 KT389473 KT389690 KT389558 KT389767
A. zantedeschiae CBS 107.42 MN972692 MN973068 MNO983284 MN983709
A. zantedeschiae CBS 113.53 MN973471 MN943673 MTO018047 MT005570
A. zantedeschiae CBS 106.42 MN972691 MN973067 MN983283 MN983708
A. zantedeschiae CBS 108.42 MN972693 MN973069 MNO983285 MN983710
A. zantedeschiae ICMP 16850 KY742043 KY742197 KY742131 KY742285
A. zantedeschiae MF-32.211%* PP756448 PQ882063 PQ963732 PQ963760
Macroascochyta grandis CBS 100409 GU237712 GU238057 MT018063 GU237593

* [1ITaMMBbI, HYKJI€OTHIHBIE TOCIIE0BATEILHOCTH KOTOPBIX UCTIOIh30BAIUCH B (PUIIOrEHETHUECKOM aHAIN3E B KAUECTBE pede-
9
peHCHBIX. ** TTomyKUPHBIM MPUPTOM OTMEUEH UCCIIEAYEMBIN IITAMM U €r0 HyKJICOTH/HbIE TIOCIIEI0BATEIbHOCTH, MOTyYEeH-
HBIE B JAHHOM HCCJIEIOBAHUH. t — TUTIOBOM IITAMM; I — PENPE3EHTATUBHBIN IITAMM.
2
* Strains used as references in phylogenetic analyses. ** Bold font indicates the strain investigated in the present study and its
nucleotide sequences obtained in the present study. t — ex-type strain; r — representative strain.
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TPyNIIbl OBUIM B3ATHI MOCIEAOBATEILHOCTH THIIOBOTO IITAM-
Ma Macroascochyta grandis L.W. Hou, L. Cai & Crous (CBS
100409).

JInsl OIEHKH KyJbTYpaJbHBIX TPH3HAKOB IITAMM BbIpa-
IIMBaJIM Ha TPEX arapu3oBaHHBIX MMUTATEIbHBIX CPEAax, Tpa-
JUIMOHHO HCTIONB3YEMBIX IS M3y4eHHS (POMOWIHBIX TpH-
60B, a umerHo, Ha KCA, oBcsHolt (OA) u comomosoit (MEA)
(Boerema et al., 2004). IlITamm KyJITUBHPOBaIIH B TeueHue 14
cytok mpu 24 °C. IlepBbie ceMb CYyTOK B TEMHOTE, CIICIYIOIINE
CeMb — IIpU TIepeMEHHOM 00ay4eHnn ommxauM YO (280-400
HM) B pexumMe AeHb/Houb (12/12 ¥). OnmcaHwe KOJXOHWHA U
MuKpoMopdosnorudeckux (Ha OA) IPU3HAKOB OCYLIECTBISIIN
Ha 14-e cytku. Habmonenns u nsmepenus mo 100 koHuanii U
KOHHJIUOTEHHBIX KJIETOK, 0 50 MUKHU OBUTH OCYILECTBICHBI
Ha crepeomukpockorie Olympus SZX16 (Olympus, Tokyo,
Japan) n ma mmkpockorme Olympus BX53. Mukpogororpa-
¢un Obun momyuens! ¢ kamepsl PROKYON (Jenoptik, Jena,
Germany) c¢ guddepeHIHANEHEIM HHTEPPEPEHIIMOHHBIM
KOHTPACTOM.

W3yuenne narorenHoctu mramma MF-32.211 B oTHO-
IICHHH MapH OeJlo OCYIIECTBISUIM MYyTEM HMCKYyCCTBEHHOTO

3apa)KeHHsI OTPE3KOB JIMCTHEB B J1aOOPATOPHBIX yCIOBHAX. B
KaueCTBE MHOKYJIIOMA HCIIOIb30BaJIN MULIETHATIbHYIO CyCIICH-
310, TIOJTyYEHHYIO P KYJIFTUBHPOBAHNH IITAMMa Ha KHIKOH
coesoit cpene (KH,PO, — 2 1; (NH,),SO, — 1 1; MgSO, — 13
rmoko3a — 20 1; coeBas Mmyka — 10 r; Boga — 1 115 50 Mt cpenbl
Ha 250 M1 Kon0y) B TeU4eHHUE YETHIPEX CYTOK Ha Kadanke (200
00./MuH). Munenuii oOTAeNsUIM OT KYJIBTYPaJbHOM JKUIKOCTH,
OTXKHMMaJIH ¥ M3METbYalIi, KOHIIEHTPAIHIO MULIEIIHS JOBOIMIH
10 50 mr/mi. OTpe3Ku JMCThEB pacKiaapiBaian B damku [le-
TPH Ha YBJIQXHEHHYIO CTEPHIIBHOHN BOJIOH (HIBTPOBAILHYIO
Oymary. B menTp mucroBoro orpeska momemanu karo (10
MKJI) MHIEIHAIBHON cyclieH3uu. HOKynoM HaHOCHIM Ha
HIDKHIOIO MHTAKTHYIO ITOBEPXHOCTD Jiucta. Yamku [leTpu nn-
KyOHpOBaIu Ha JabOPaTOPHOM CTOJIE HIPU €CTECTBEHHOM OC-
BelleHHH. J[naMeTp HeKpO30B U3MEPSIIN HA TPEThU U CEJbMbIE
CYTKH. DKCIICPUMEHT OBIJI BBIMIOIHEH B IISITH MOBTOPHOCTSIX. B
KauecTBE OTPHULATEIILHOTO KOHTPOJIS, OTPE3KU JIMCThEB ObLIM
MHOKYJIMPOBaHbl CTEPUIIBHOM BOAOW. [[ns monTBep:kaeHUs
nocrynaroB Koxa, U3 oTpe3KoB JIMCThEB OBUT PEN30JIMPOBAH
IITaMM U [IPOBEAEHA €ro MICHTU(HKAIMS 10 MOpQOIoTHye-
CKHUM IIpU3HaKaM.

Pe3yJ'l])TaTbl u oﬁcymz[e}me

OuIOreHeTHUECKNH aHaJN3, OCHOBAaHHBIM Ha HYKJIEO-
TUAHBIX TOCIEIOBATENFHOCTAX YETHIPEX (PHUIOTCHETHUECKU
nndopmaruBueix jokycos JHK (ITS, 28S, mpb2 u tub2),
BKJTFOYANT 25 mramMMoB. BeiOopka oObequHsIIa HCCIIeoyeMBIi
IITaMM, THUIIOBBIE WJIM PENpPE3EHTAaTHBHBIE IMITAMMBI, MpE-
CTaBIISIOLINE HA HACTOSIIMHA MOMEHT BCE BHJIBI, NIPHHATHIE B
pone Allophoma (17) u BHemHIOW Tpyny M. grandis. O6mas
JUIMHA MaTpULbl AJIs KaXKAO0ro MTaMMa cocTaBuia 2239 map
HykieotuaoB, ITS —476 m.u., 28S — 858 n.H., rpb2 — 596 1.H.,
u tub2 — 309 1.H., u3 Hux 341 m.H. (15 %) ObuTH BapuaOebHBL,
a 1896 m.H. (85 %) — KOHCEpPBATHUBHEI.

Tomnonorusi pusorpaMM, NOCTPOSHHBIX Pa3HBIMUA METO/a-
MH Ha OCHOBAaHMH IIOCIJIEIOBATEIBHOCTEH KaXJI0TO JIOKyca B
OTACTBHOCTH, COBHANAIH C TOIOJOTHEH KOMOMHHPOBAaHHOM
¢unorpammsl (puc. 1). lltamm MF-32.211 cocraBui enuHyto
KJIaJy BMECTE€ C CEMbIO HaAEXHO HACHTU(HINPOBAHHBIMU
mrrammamu Allophoma zantedeschiae (Dippen.) Qian Chen &
L. Cai, 3nauenns Oyrcrpen-nognepxku cocrasuan ML 100,
MP 100, BI 1. Takum oOpa3oM, IpHUHAJICKHOCTH ITaMMa
MF-32.211 Buny A. zantedeschiae canutany yCTaHOBJIEHHOM.

Ha KCA kononun Ha cenpMbie cyTku — 71.2+0.6 mm, Ha 14
— JOCTHTaioT kpas damku. CBepXy MOKPBITEl OOUIBHBIM BO-
WJIOYHBIM MUIIETIMEM ATIOMHHHEBO-CEPOTO LBETa, CyOcTpart-
HBI MULenmuil 1o nepudepud KOJOHHH OJIMBKOBO-KOPHY-
HEBBIH, peBepc TEMHO-OypBIH, NPaKTUYECKH YEPHBIH, Kpan
KOJIOHWHM KpaI4aTbli M3-32 MHOTOYHCIEHHBIX MOTPYXEHHBIX
nukaug. Ha OA xonoHuu Ha cenbMble CyTKH — 54.2+0.6 MM,
Ha 14 — nocturator Kpas yamku. KonoHHUs 0IMBKOBO-Oypast,
CBEpXY B LIEHTPE MOKPHITA BOMJIOUYHBIM BO3AYIIHBIM MUIETH-
eM OeXeBO-Ceporo 1BETa, Kpamyarasi n3-3a MHOTOYHCICHHBIX
NOTpyXEHHBIX MUKHUI, peBepc cxoaHblii. Ha MEA kononun
Ha ceapMble cyTkH — 55.940.5 MM, Ha 14 — nocTuraroT Kpas
yamky. Bes KONOHMS TOKPBITas OOWIBHBIM OapXaTHCTHIM
cepeOpUCTO-KPEMOBBIM BO3IYIIHBIM MHIEIHEM, PACTYIIUM

KOHIICHTPUYECKAMHU KPyTaMH, peBepc TEMHO-CEepO-3eIEHBIH
(puc. 2). ITUKHUIBI OMUHOYHBIC, TONYTIOTPYKEHHBIC, TEMHEBIC,
OKpYIJIbIC W TPYIICBUAHBIC, C OMHUM WJIH JByMS KOPOTKH-
MH IIEeHKaMH, MTOKPBITBIME MuIenueM, 161-298 (230+12) x
122-209 (168+8) mxMm. Konunnn 6000BHIHBIC, THATHHOBEIC,
OJIHOKJIETOUHBIE, C MHOTOUUCICHHBIMU T'YTTylnaMu, 4.86—8.28
(6.3440.05) x 2.06-3.32 (2.73+£0.03) mxMm. KonuauoreHnusie
KJIIETKH THAIMHOBBIE, OKpymible, 5.72—10.18 (7.78+0.18) x
5.54-9.58 (6.73+0.16) MKMm.

Iramm A. zantedeschiae MF-32.211 oxa3aicst maToreH-
HBIM 11 Mapu Oeno#t. Ha TpeThu CyTKH pasMep HEKPO30B
Ha WHTAKTHBIX JHUCThIX cocTaBua 1.0+1.0 MM, Ha ceabMble
— 1.8+1.6 mm. [laroren OBUT PeH30MUPOBAH U3 OTPE3KOB JIH-
CTBEB M €T0 MOP(OJIOTHYCCKUE MPUIHAKN OBLTH MICHTHYHBI
HCXOJHOMY IITaMMY.

I'pub A. zantedeschiae u3BecTeH, Kak BO3OYIUTENb TIST-
HHUCTOCTH JICTBEB M COLBETUH Zantedeschia aethiopica (L.)
Spreng B FOAP, crpanax Bocrounoit EBponsl, CeBepHOH U
IOxnoit Amepukax (Boerema et al.,, 2004; Farr, Rossman,
2025), Takxe oOHapyxeH B accolnuanuu ¢ nykosunamu Calla
sp. B Hunepnannax, ¢ muctesimu Cicer arietinum L. B Py-
MbetHAU U Solanum lycopersicum L. B Benrpun (Chen et al.,
2017, Farr, Rossman, 2025), ¢ muctbsasmu Papaver dubium L.
B Upane (Razaghi, Zafari, 2018; Farr, Rossman, 2025). Ha
Mapu Oenoit A. zantedeschiae panee He oTMedancs. ITo mep-
Boe coobmenne 00 oOHapyxeHuu A. zantedeschiae Ha Mapu
0eJoi U epBasi HaXoKa 3TOro rpuda Ha Teppuropuu Poccun.
[Tokazano, uto B Poccuu Mmaps 0esast MOXKET BBICTYIIATh pe3ep-
BaTtopoM uHbeKknuu A. zantedeschiae.

Iramm MF-32.211 oka3zasicsa ci1aOOIaroreHHbIM IS JIN-
CTBEB Mapu OeJol, MOATOMY OMOTEXHOJOTHYCCKUE MEePCIIeK-
THBBI 3TOTO IITAaMMa, KaK arcHTa KOHTPOJISI COPHOW pPacTH-
TEJNLHOCTH, HEOTIPEACIEHHbIE.
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MF-32.211* Pucynok 1. KombunrnposanHoe
CBS 131.93 (unoreHeTHYECKOE EPEBO BUAOB
CBS 107.42 Allophoma, TOCTpOEHHOE METOIOM
100/100/1|CBS 108.42 4. zantedeschiae ML, ocHOBaHHOE Ha HYKJISQO;IéISHHX
| nociengosareabHoctax ITS, ,
EE: ﬁzzi rpb2 u tub2. Ynucnosrsle 3HAYCHUS
Oy TCTpEN-TIOIEPIKKH, TIOYICHHBIE
Tooaco/ii S TEREEE wetomamn ML (270), MP (>70) n BI
CESJIER (>0.7), mpuBeneHkI B y3/1ax BeTBEi
90/99/0.98——= CBS 142859 A. hayatii, T JIEHIPOTPaMMBI, COOTBETCTBEHHO.
92/9771[{;1\1‘1 4238C A. yuccae, T Homep rcciie10BaHHOrO MTaMMa
CBS 479.93 A. labilis, R oTMedeH 3BE3n0ukoii. Homepa
82/89/1F MFLUCC 24- 0002 A. acanthi, T THITOBBIX M PEIPE3EHTATHBHBIX
58)~/008 93/93/1] "CBS 325.82 A. minor, T urraMMoB 0603HadeHbl Gyksamu T u R,
CGMCC 3.19245 A. pterospermicola, T COOTBETCTBEHHO
20756/ MFLUCC 17-2422 A. siamensis, T~ Figure 1. Phylogenetic tree of
78/ BRIP 74766a A. thistleharrisiae, T ﬁll(loll?:"":l‘h mfe"r,e‘ll)frog‘ a maximum
89/-/1 — ikelihood analysis based on
CBS 2683 .ens'. 4 a concatenated alignment of ITS, 28S
prye - CBS 142453 Ao gtal) regic')ns, anq pa.rtial rpb2 and tub2. The
CBS 120422 A. alba, T maximum likelihood bootstrap support
o757 S/ CBS 506.91 A. nicaraguensis, T values (MLBS > 70 %), maximum
LCBS 436.75 A. tropica, T parsimony bootstrap support values
100/100/1L_ cGMCC 3.18114 A. olizofrophicaltih (MPBS > 70 %), and Bayesian posterior
100/100/1 CBS 124673 A. anatii, T probabilities (BI > 0.70) are given at
4‘:RM 8453 A. brasiliensis, T the nodes (MLBS/MPBS/BPP). Studied
CBS 100409 Motroasoi strain given with asterisk. The ex-type
] and representative strains are marked
oz with T and R, respectively

Pucynok 2. Allophoma
zantedeschiae MF-32.211.
A—C. Yucras xynerypa, 14
CYTOK, JIeBasi MOJIOBHUHA —
BEPXHSIS 4acTh, IpaBasi — peBepc.
A.KCA. B. OA. C. MEA.

D, E, I. Iluxaugsr Ha OA, 14
cytok. F. Koanmgm.

G-H. KonnanoreHnsle KIETKH.
MaciuraOHast TMHEHKa:

D, 1 mm; Enl, 100 MxMm;

F, 20 mxm; G 1 H, 10 MxMm

Figure 2. Allophoma
zantedeschiae MF-32.211.
A—C. Pure cultures, 14 days of
growth, left half — front,

right — reverse. A. PSA.

B. OA. C. MEA.

D, E, 1. Pycnidia on OA, 14 days
of growth. F. Conidia.

G—H. Conidiogenous cells.
Scale bars: D, 1 mm;

E and I, 100 pm; F, 20 pm;
Gand H, 10 um
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FIRST REPORT OF THE FUNGUS ALLOPHOMA ZANTEDESCHIAE
ON THE WHITE GOOSEFOOT CHENOPODIUM ALBUM IN RUSSIA
M.M. Gomzhina*, E.L. Gasich
All-Russian Institute of Plant Protection, St. Petersburg, Russia
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The white goosefoot Chenopodium album is a widespread and harmful weed in Russia. A fungal strain MF-32.211,
morphologically similar to Phoma, was isolated from C. album leaves exhibiting leaf spot symptoms. Multilocus
phylogenetic analysis, based on sequences of the internal transcribed spacer and the large subunit IDNA, as well as partial
B-tubulin and the second largest subunit of RNA polymerase II, allowed for identification of the fungus as Allophoma
zantedeschiae. Bioassays demonstrated that it is pathogenic to C. album, causing necrosis on intact leaf segments.
The pathogenicity was confirmed by re-isolation of 4. zantedeschiae from infected leaves. This is the first report of A4.
zantedeschiae on C. album, which was not previously known as a host for this fungal species. Additionally, this is the first
record of A. zantedeschiae in Russia.
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Kpamxkoe cooouwenue

HNCIIBITAHUSA I'PUBA AKANTHOMYCES MUSCARIUS (ASCOMYCOTA: HYPOCREALES)
INPOTHUB MAYTHHHOTI'O KVIEIIIA HA JIOTOCE B YCJIOBUAX BBICOKUX TEMIIEPATYP

I.B. Mutuna*!, A.A. YorsiokoBa', M.A. Uepenanona', E.A. BapdoJiomeena’

'Bcepoccutickuii nayuno-uccredosamensckuil uncmumym sawumol pacmenuti, Cankm-Ilemepoype
?bomanuyecxuii uncmumym um. B.J1. Komaposa, Canxm-Ilemepbype

*omeemcmeennwlil 3a nepenucky, e-mail: galmit@rambler.ru

B pabote mpexactaBineHbl pe3ydbTaThl UCMIBITAHUNA KOHMIMI IHTOMONATOreHHOro rpuba Akanthomyces muscarius
mrramM ['-033 BU3P npoTuB mayTuHHOTO Kitela Tetranychus urticae Ha 1oToce opexoHocHOM Nelumbo nucifera B BomHou
opamxepee BITH um. Komaposa B 2023-2024 1. B ycinoBusAxX HOBBIIIIEHHOH TeMIiepaTypbl Bo3ayxa (33—36 °C) u BcHbIIIKe
qyucieHHoCTH BpeauTeds (1o 800 sK3eMIUIIpOB Ha JIKCT) BBISIBJICHA BBICOKasi Onosiornueckast 3(heKTHBHOCTh CIIOPOBOM
cycreHs3uu B KoHIeHTpanuu 5x 107 ciop/mi — 10 90 % Ha 7 CyTKH, 9TO COMOCTABHMO C YPOBHEM 3P ()EKTHBHOCTH ITATOHA
— @utosepM, KD 2 /. YUepes 1 mecs1l mociie HCIBITAaHUNA Ha 00paO0TaHHBIX yYaCTKaX HE ObLIO0 OOHAPYIKEHO Ay THHHOTO
kiemia. Ha BTopoii 1o MCIIBITaHUI IPYU HU3KOW TIOTHOCTH BpeanuTeds (10 250 5K3eMIUISIpOB Ha JIUCT) Oblia IPUMEHEeHa
MOHMKEHHAsT KOHIICHTPALHst CiopoBoit cycnensun (5x10° ciop/min). E€ 6uonornueckas 3p(HeKTUBHOCTh B OTHOIIICHUH
MayTHUHHOTO KJela Takke Oblta BhICOKOH (1o 95%). IIpoBeneHHbIe MCIIBITAHUA MOKAa3aJId MEPCHEKTHBHOCTH IITaMMa
I'-033 BU3P npoTuB NOABMKHBIX CTaINH Ay THHHOTO KJIEIa Ha JIOTOCE B YCIIOBUSAX MOBBIIIICHHON TEMIIEPATYPhI BO3TyXa.

Karouesslie cioBa: Nelumbo nucifera, Tetranychus urticae, SHTOMOTIATOTCHHBIC TPUOBI, Akanthomyces muscarius,

Oouonoruyeckas 3pHeKTUBHOCTD

Hocmynuna 6 pedakyur: 01.03.2025

llpunama k neuamu: 15.04.2025

BBenenue

JloToc opexoHOCHBIN Wim MHIUHCKHA Nelumbo nucifera
Gaertn. — BUJ MHOTOJIETHHX TPaBSHHUCTBIX 3E€MHOBOIHBIX
pacrenuii u3 poma Jloroc (Nelumbo: Nelumbonaceae), 06-
JaJaromi [EHHBIMH JEKOPATHBHBIMH, JIEKAPCTBECHHBIMH U
MUILEBBIMU CBOMcTBaMH. 3-3a €ro MOBCEMECTHOTO HCTpe-
onenns BkiouéH B Kpacuyto kaury Poccuiickoit denepannm,
OXpaHseTCd U B IPYTHX cTpaHax. JIoToc pa3MHOXKaeTcs ceme-
HaMu ¥ KopHeBuInamu. OfHAaKO, CEMEHHas MPOLYKTHBHOCTh
HEBEIHMKA, U CEMEHa MOTYT JOJTO HE NPOpacTarb, XOTS HX
JKH3HECIIOCOOHOCTD MOXKET COXPAHATHCS JUTUTEIBHBIA IEPHUOA
(Caurupesckas, 1982).

Jlotoc opexoHOCHBINM BhIpalIMBacTCs B opaHxepee bo-
tannyeckoro cana lIlerpa Bemukoro BMH wuMm. Komaposa
(Canxr-Iletepbypr) ¢ 1899 roma. Pactenus notoca exeron-
HO BbICaXHBaroTCs B BukTopHOl opanxepee borannueckoro
caja KopHeBUIamMH. [leprnox 1BeTEeHHS JIOTOCA B OpaHXKepee
— C cepeAnHbI UIOHA 110 CEHTSOPb, a BereTallMOHHbBIH IepHoa
pacTeHuil AIHUTCS C anpesst Mo CeHTs0pb. 3UMON B yCIIOBH-
X YMEPEHHOTO KJIMMaTa HaJ3eMHasl 9acTb JIOTOCA OTMHUPAET.
MHOTONETHUK XapaKTepH3yeTCs] MOIIHBIM KOPHEBHUILEM H
JIBYMsI TUIIAMH JINCTHEB: YEIIyEeBUAHBIC TIOABOIAHBIC, CHSTUUE
Ha JUIMHHBIX TMOKMX YepelKax W HaJBOIHBIC, WM BO3ILYII-
HBIE, TUIABAIOINE W BHICOKO BO3BBIIIAIOMINECS HaJX BOIOW Ha
MIPSMOCTOSIIINX YEPEeIIKax, C KPyIMHbIMH 710 70 cM B Auamerpe
JIMCTOBBIMH TUTACTHHKaMU BOPOHKOBUIHOH (opmbr (Korapa-
TeHKO u 1p., 2010; 2012). HagBomuble JUCTHS TOTOCA TIOpa-
JKAFOTCS Pa3IMYHBIMH COCYIIUMH (TPHIICHI, OETOKPBUTKH, U~
TOBKH, KJICIIN), YEITyeKPbUIBIMHA 1 APYTUMH BPETUTEISIMH, a
TakKe (PUTOMATOTeHHBIMH TPHOaMHU.

OpnuuM 3 Hanbosee OmacHBIX BpeauTenei N. nucifera sB-
nsieTcst OOBIKHOBEHHBIN Ay THHHEIH Kiett Tetranychus urticae
C. L. Koch (Tetranychidae, Tetranychus). Benpimka kiemra Ha
JIOTOCE HAYMHACTCS C KOHIA Masi U TPOAOIDKACTCS 10 KOHIIA
aBrycTa. JIeToM Ipy MOBBIICHNH TEMIIEPATYPBI B OPAHKEPESIX
CKOPOCTh OTKJIAAKH AWl Y Kiema yBennuanBaetcs (Vassiliou,
Kitsis, 2013). ITux gucneHnoctH 1. urticae HaCTynaeT B Ha4a-
Jie utonsl. B ycnoBusix BuxkropHoit opanxkepen borannyeckoro
caja BpeauTens naet 1o 18 mokonenwii. bopeda ¢ BpenuTenem
OCIIOKHSAETCS TAK HA3bIBAEMBIM «3(h(heKTOM JIOTOCA» — TUCTHA
1 JIENECTKH PACTECHHUS MOKPBHITH THAPO(POOHBIM BOCKOTIOH00-
HBIM BEIECTBOM B BHE€ MUKPOC(HEP U MUKPOCKOTNYECKUMH
Oyropkamu, MEXIy KOTOPBIMU COXPaHSETCS BO3MYX, MPEMST-
CTBYIOIINH NX CMauMBaHMIO. Karumm BoJpI TETKO CKaThIBAIOTCS
C JcTa, 00eCTIeunBast JINCTHSM 3aIIUTY OT 3aCEIEHHUS MUKPO-
OpraHW3MaMH ¥ BOJOPOCISIMH. DTO CBOMCTBO JIOTOCA ceifdac
UCTIONB3YETCs IS CO3AaHMS Cynepruapo(oOHbIX MaTepHaoB
(Ressine et al., 2007). Ho 3Ta ke 0COOCHHOCTH 3aTpyIHSET
yAepskaHHe NTECTHINIOB Ha TOBEPXHOCTH JIMCTHEB JIOTOCA.

B Hacrosmee BpeMsi OCHOBHBIMH CpEICTBAMH OOPHOBI
C MAayTHHHBIM KJIEIIOM Ha JIOTOCE SIBIIAIOTCS MECTHIUABI U3
TPYII HUKOTHHOWIOB 1 aBepMEKTHHOB. OIIHAKO U BOXHBIX
JICKOPAaTHUBHBIX PAcTCHHWH 3arps3HEHHE BOJAHOW HKOCHCTEMBI
XMMHYECKIMH BELIECTBAMHU KpaiHe HexenarenpHo. Kpome
Toro, 7. urticae MPOSIBISAET yCTOHYMBOCTD K aKapHIUIaM H3-
32 KOPOTKOTO XM3HEHHOTO IIUKJIA U MOCTOSHHOTO MX BO3/IEH-
ctBus. B borannueckom cany mpruMeHEHHEe XUMHUECKHX TIpe-
[IapaToB CTPOTO OTPAaHWYECHO HM3-32 MOCTOSHHO IPOBOANMBIX
TaM 3KCKypcuil. B cpemnem 3a mepuon ¢ mMast o CeHTAOph B

© Muruna I. B., Yornokosa A. A., UepenanoBa M. A., Bapdonomeepa E. A. CtaTbst OTKPBITOTO I0CTYIA,
nyonukyemas Becepoccuiickum HHCTHTYTOM 3amuThl pactenuii (CaHkr-IletepOypr) U pacpocTpaHseMas Ha yCIOBUIX
Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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3aBUCHMOCTH OT YHCIICHHOCTH BpPEIUTENS 00paOOTKH pa3HbI-
MU I'pYIIIaMH [TpenaparoB IPOBOASTCS J[Ba pasa.

B kauectBe anmbrepHaTHBBI Ui OOPHOBI C BPEAUTENSIMU
JI0TOCA UCHONB3YIOT 3HTOMoMaToreHHsie rpudsr (JI1I0) ¢ pas-
JMYHBIMHA MEXaHU3MaMH JICHCTBUS M PaCTUTEIbHBIE SKCTPaK-
ThI. Tak mocaaky noToca B Taian/ie yCcremHo 3amymani ot
TPHIICOB Pa3HbIX BHJOB C MOMOIIBIO a33JUPaxTUHA, a TAKKE
SHTOMOIIATOTeHHOTO rpuba Beauveria bassiana Bals. (Vuill.)
(Sechavet et al., 2022). Otot xe Bun JIII" mpumersIH A8
60pBOBI C a3MaTCKOM XJIOMKOBOH cOBKOW Spodoptera litura
(Fabricius) Ha notoce (Thinnabut et al., 2022).

W3BeCTHO, YTO KIIEMIM YacTO MOPa)XKaloTCsi BO3OYAUTEIs-
MU MHKO30B HAaCEKOMBIX. Tak cpenu 77 U3y4yeHHBIX U30JIATOB
OINII" HanbosbIIAs aKapHUIUIHASL AKTHUBHOCTD ObLIa BBISBIICHA
y OII' Akanthomyces attenuatus mramm JEF-147 (Song et
al., 2024). IIpenmymectBoM onpenenacHHbIx BuoB 11T s

TIPUMEHEHHS Ha JIOTOCE SIBIISIETCS MX CIIOCOOHOCTH K are3un
Ha KyTHKYJIEe WIEHUCTOHOTHX U Ha THAPO(OOHOI MOBEPXHO-
ctu pactenus (Nishi et al., 2021).

B opamxepee Boranmdeckoro cama B koHie utoHs 2023
roga BCJEACTBHE >XapKOM M CyXOH TIOTOABI TPOM3OIIIA
BCHBIIIKA MMAayTHHHOTO KJEIla Ha JIOTOCE, YHUCICHHOCThH JI0-
cturia 1000 sx3eMIuIApoB Ha JUCT. Pe3koe yBenndeHue quc-
JICHHOCTH KJIEIlla IPOU30IILIO Yepe3 JBe Hesleslu Ioce oopa-
0OTKM aKapHIUAAMH, TOBTOPHOE NMPHMEHEHHE XMMHUYECKHX
cpesacTB ObUIO KpaiiHe HexenaTeabHbIM. {i1st 60psOBI ¢ Bpenu-
TesieM ObUTH ucTibiTanbl criopsl wramma [-033 BU3P (T1arent
P® Ne 2598251) Akanthomyces muscarius (Petch) Spatafora,
Kepler & B. Shrestha (= Lecanicillium muscarium). Beicokas
AKTHBHOCTH 3TOTO IITAMMa B OTHOIICHHH MayTHHHOTO KJIEIIa
T. urticae panee OblIa yCTaHOBIICHA B JIAOOPATOPHBIX OMBITAX
(Mwuruna u np., 2017).

Marepuajbl M1 MeTOAbI

MTamm 4. muscarius v ero KyJbTUBHPOBAHHE

Mramm I'-033 BU3P A. muscarius orobpan n3 Komnek-
UM natoreHHbIx Mukpoopranusmos ®I'BHY BU3P (WFCC
WDCM Ne760, YHO). [lns momydeHust 1abopaTropHOTO 00-
pasua Omomnpenapara ImTaMM BBIPAIIMBAIN HA arapu30BaHHOM
TII0KO30-NIENTOHHO-IPOXKEBOI muTatensHOM cpeae I
(coctag, /1 IACTHWUTMPOBAHHON BOABI: TItoko3a 20, MenToH
MSCHON Cyxoi (epmeHTaTHBHBIA 10, APONXOKEBONW IKCTPAKT
cyxoif 2) B wamkax [lerpu B Teuerne 10 cyTok mpu Temrepa-
Type 26 °C. KoHunuu CMBIBAIN CTEPHIBHON BOIOH ¢ 100aB-
nenueM CuibBet Tonn (50 mxi/n). Tutp paboyeit cycrneH3uu
noBoauin 10 5x107 cnop/mit u 5% 10° ciop/mut.

JKCcHepHMeHTHI B OpaH:Kepee
B3pocieie pactenus notoca copt Pink Meadow BeicoTO
1-2 M oOpabarbiBany 1o oyaram (utodara ¢ UCHOI30BAHH-
€M JIECTHULB! C MOMOIIBIO PYYHOTO OIPBICKMBATEINsS «Soloy.
Temneparypa Bo3myxa B AeHb 00paborku B 11 wacos — 30°C,
Ha 3-u cytku — 34°C, Ha 7-e cytku — 36°C, Ha 14-e cyTku

—32.5°C. B nHeBHBIC Yackl TeMmeparypa gocturana 39—40 °C.
Brnaxnaocts Bozgyxa 85-90%. B HOouHBIE uackl Temmeparypa
cocrapmsia 22-24°C. Temmeparypa Boapsl B OacceiiHe opaH-
xepen moanepxuBaercss 28 °C MOCTOSHHO. YUeTsl KIeme
MIPOBOIUIIN HEIIOCPEACTBEHHO Ha JUCTHSX C MOMOIIBIO JIYTIBL.
B kauecTBe MOBTOPHOCTH CUUTAIMCH HAIBOIHBIE JTHUCTHS JIO-
TOCA, PACHOJNIOKEHHbIE PUMEPHO Ha OJHOM YpOBHE (OKOJIO
1 M) OT HOBEPXHOCTH BOABL. B Ka)k7i0M BapHaHTe ONbBITa OBLIO
T10 IIATH YYETHBIX JIUCTHECB HA TPEX OTACIBbHBIX CTeOIIX. HOI[-
CUUTBIBAJIU KOJIMYCCTBO IIOABUXXHBIX CTa,Z[I/Iﬁ Knemeﬁ, HaxoJs-
LIMXCSl Ha OJJTHOM CEKTOpE JIMCTa U 00lIee YKCIO CEKTOPOB Ha
JIUCT, KOTOpoe cocTanisaio oT 20 1o 25. B kayecTBe KOHTPOJIS
OCTaBISUIM YYacTOK ¢ HeoOpaOOTaHHBIMU pacTeHHsSMH. A B
KauecTBe dTajioHa ucnonb3oBain dOurtosepm KO 2 r/n B koH-
uentparmu 0.1 % (neficTByromiee BemectBo — ABepcektud C).
[oncuér Ononornueckoil >PPEKTUBHOCTH MPOBOIWIN MO
¢dopmyne XennepcoHa-TuiToHa IO CHIYKCHUIO YHCICHHOCTH
KJIeI[a OTHOCHTEJIFHO UCXOIHOW C IONPaBKOH Ha KOHTPOJIb.

CraTucTHYeCKHH aHAJIu3

CraructTiuueckyo 00pabOTKy MPOBOIMIIN C TTIOMOIIBIO Me-
Toma omHodakTopHoro aHamm3a ANOVA (SigmaPlot Bepcus
12.5 Systat Software) u Mann-Whitney U Test Calculator,
4 CpaBHCHHA CPEIHHUX 3HAYCHUU npu HOPMaJIbHOM

pacupeneneHiy Ucronb3oBad TecT CThIOACHTA, JUIS OIpe-
JIeTICHUs] HOPMAJIbHOCTH PACIIPEICTICHUS] UCIIONB30BaIH TECT
[Hanmpo-Bunka (Shapiro-Wilk), npu HeHopManbsHOM — MaH-
Ha Yutau (Mann-Whitney).

Pe3ysbTarsl 1 00cyxKaeHHE

HavanbHas yrcieHHOCTh Kitema (MoABU)KHBIE CTa/luH) CO-
craBmia oT 18 no 36 kiemieil B OAHOM CEKTOpe JIUCTa, YTO B
nepecueTe Ha YMCiIo CeKTOpOB Ha jmcte cocTasisuia 200—-800
HK3EMIUIIPOB Ha JIHCT, THAMETP KOTOPHIX mocturai 29-43 cu.
B pesynbrare 00pabOTKM YHCIEHHOCTH KJICIIEH B ONBITHBIX
BapUaHTaX CHU3WIACh IIOYTH B 3 pas3a, a Ha HeoOpaboTaHHOM
KOHTPOJIBHOM y4YacTKe OCTaBallaCh Ha HadyalbHOM ypPOBHE B
TEUCHUE TEPBBIX TPEX CYTOK, NOTOM HE3HAYUTEIBHO CHU3HU-
nach (tabm. 1, puc. 1).

Bo3MoXKHO, 3TO CBS3aHO C ajanTanuel Kiemla K IOBbI-
IIEHHUIO TeMIIepaTypsl Bo3nyxa 1o 36 °C. buonorudeckas ag-
(heKTUBHOCTH CIIOPOBOI cycren3uu mramMma [-033 BU3P 4.
muscarius (C y4eTOM HapacTaHWs YUCICHHOCTH KJIEIa B KOH-
TpoOJIe) B OTHOLICHUH MOABIKHBIX CTaJIMH KJElla COCTaBHiIa
70% na 3 nmenn, 89% Ha 7 nenb u 86% Ha 14 meHb mocie
00pabotku (puc.2A). DddexkruBHocTh PUTOBEpMA (3TATIOHA)
6n11a 69 %, 90% 1 94% Ha 3, 7 1 14 CyTKH COOTBETCTBEHHO.

Paznnuns mexny addexrnBHOCTBIO DIIIT 1 duToBepma OblIH
HECYILECTBEHHBI B TEYEHHE BCETO SKCIIEPUMEHTa (pacipese-
JIEHUE TI0 MOBTOPHOCTAM Ha 3 u 14 cyTku HOpMalbHOE, Ha 7
— HeHOopMainsHOe). Yepe3 1 mecsir mocie UCIBITaHNH Ha 00-
pabOTaHHBIX yYacTKaxX PacTeHWH JIOTOCA HMayTHHHBINA KIIeI
He ObUT 0OHapy)XeH, B KOHTPOJIE ObLIIM OTMEYEHBI €IMHUYHBIE
9K3EMIUISPHIL.

B centsope 2024 roga OBLIM MPOAOIDKEHBI UCTIBITAHUS
7a00paToOpHBIX 00pa3loB OWONpenaparoB Ha OCHOBE 3HTO-
MOIIaTOreHHBIX rpuOoB. Tak Kak YUCIEHHOCTH Kiema Oblia
OTHOCHTEIBHO HEBBICOKOW MO cpaBHeHUIo ¢ 2023 romom (oT
200 mo 250 >K3eMIIIsIpOB Ha JIUCT), TUTP pabodel CycCIeH-
3umn ObuT cHikeH B 10 pa3 u cocraBun 5x10° ciop/min. Tem-
rieparypa Bo31yxa B JieHb 00pabotku Obiia 27.5°C, Ha CyTKH
yuera — 27 °C. Ilo cpaBHenuto ¢ 2023 r., Gnomorudeckas -
¢dexruBHOCTH mTamma ['-033 BU3P B oTHONIEHNH Ay THHHO-
ro kjema OpUTa Ha ToM e ypoBHE (1o 95% Ha 14 cytkm),
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Tabauna 1. /[nHaMuKka 4MCIEHHOCTH TAyTHHHOTO Kiewa Tetranychus urticae Ha jotoce

31

rocie oopadotku koHuaAuIMH Akanthomyces muscarius mramm ['-033 BU3P n ®durosepmom K3 2 r/n B 2023-2024 T

CpenHsisi YUCIICHHOCTD Kilener (TOABHKHbIE CTa NN )
Kon-Bo cexropoB
Bapuanr onbiTa B CTe 10 CyTKaM y4eTa B OTHOM CEKTOpe JIMCTa
Ho o6paboTku 3 ‘ 7 ‘ 14
Wrons 2023 .
I'-033 BU3P, 5x107 criop/mi 21.2+0.4 23.8+5.1 6.2+1.0 1.6+0.6 1.4+0.4
®urosepm 0.1 % 22.2+1.1 22.843.2 7.6%£3.5 2.0+1.5 1.0+0.4
KonTpons 21.6+0.4 18.2+2.7 18.0+2.5 14.2+2.3 11.242.3
Cents16ps 2024 1.

I'-033 BU3P, 5x10° criop/mi 21.8+0.6 10.6+1.4 8.2+1.0 3.8+0.5 0.4+0.2
®urosepm 0.1 % 22.6£3.0 12.8+1.9 4.4+0.6 0.6+0.3 0.0
Kontpons 23.0+£0.4 11.2+0.4 11.2+1.0 11.2+1.9 10.2+1.4

Table 1. Dynamics of a number of spider mites Tetranychus urticae on lotus after treatment by conidia
of Akanthomyces muscarius strain G-033 VIZR and Fitoverm 2 g/l in 2023-2024

. . Number of leaf Mean abundance of mites (motile stages), days of evaluation in a single
Experimental variant sectors leaf sector
Before treatment ‘ 3 ‘ 7 14
June 2023
G-033 VIZR, 5x107 spores/mL 21.240.4 23.845.1 6.2+1.0 1.6+0.6 1.4+0.4
Fitoverm, 0.1% 22.2+1.1 22.8+3.2 7.6+3.5 2.0+1.5 1.0+£0.4
Control 21.6+0.4 18.2+2.7 18.0£2.5 14.242.3 11.24£2.3
September 2024
G-033 VIZR, 5x107 spores/mL 21.840.6 10.6£1.4 8.2+1.0 3.84+0.5 0.4+0.2
Fitoverm, 0.1% 22.6+3.0 12.8+1.9 4.4+0.6 0.6+0.3 0.0
Control 23.04£0.4 11.240.4 11.2+1.0 11.2£1.9 10.2+1.4

YTO COIOCTaBUMO C YPOBHEM 3(deKTHBHOCTH 3TaN0HA — (DU-
TOBepMa (pacrpeeseHne 1Mo MOBTOPHOCTSM Ha 3 U 7 CyTKH
HOpMalbHOE, Ha 14 — HeHopMabHOE) (puc.2b). UucneHHOCTh
KJIeIel B pe3yasrare 00paOOTKH CHU3WIACH B 2 pasa Ha 3-U
CYTKH M JI0 HyJIsl Ha 7 1 14 CyTKH, TP 3TOM B KOHTPOJIE YUC-
JICHHOCTH KJICIIEH OCTaBajlach Ha HaYaJIbHOM ypOoBHE (Tabum. 1).
[MapanmensHO OBUT OCTABJICH OIBIT HA IPYTOM BOIHOM pac-
TeHUM Tauu koneHuarou Talia geniculata L. (Marantaceac),
TaK)Ke 3aCeJIeHHOH NayTHHHBIM KiemoM. bruoiornueckas 3¢-
¢dexruBHOCTH DIII" Ha Tanmuu cocraBuna 42 %, 75%, u 94%
Ha 3, 7 u 14 CyTKH COOTBETCTBEHHO, IIpUYeM Ha 3 U 7 CyTKHU
OTIII" 6s1ma ocToBepHO dhdhekTnBHEee DUTOBEpMa (JTaHHBIE HE
TIPUBOIATCS).

Hcnbrranus koHnanii rpuda 4. muscarius MpOTUB Ay THH-
HOTO KJIEINa B yCIOBUSAX BEICOKHX TeMmeparyp (10 36 °C) mpo-
BEICHHI BIepBBIe. bromormueckas 3pQGeKTHBHOCTh KOHUINH
mramma [-033 BU3P nocturana 90%. Crienyer oTMETUTb,
YTO B OOBIUHBIX YCIIOBHSIX CIOPBI A. muscarius, Kak u'y 00Jb-
mmHcTBa O[T HE CIMOCOOHBI MpopacTaTth MPH TeMIeparype
Bo31yxa Bble 30-32 °C, 1 OHU OBICTPO TEPSIOT CBOIO )KU3HE-
cnocobHocTh. OnrumanbubiMu 1711 DI sBnsirorest 2628 °C.

OpHaKo, U3BECTHO, YTO JIOTOC OPEXOHOCHBIN CITIOCOOEH pe-
T'YJIUPOBATh ¥ MOJICPKUBATH TEMIIEPaTypy CBOHX IIBETOB Ha
ypoBHe 30-35°C, maxe korjga Temieparypa OKpPY>Karolllero
Bo3ayxa manxaet 1o 10°C. Takue pacTeHHs HA3BIBAIOT TEPMO-
TeHHBIMH, cpeny HuX CHMIUTOKapryc win BocTodHas cKyH-
coBas Karycra, CaypoMaryM >KWJIKOBaThld WM Byny-mums,
THTaHTCKas BoAsHas g Bukropus, CocHOBast KapiIUKOBast

omesta 0ObIKHOBeHHast, DUITONEHAPOH IBOSKONEPHCTHIHN H JI0-
Tocbl. CBOIMCTBO TEPMOT€HHOCTH OOECIIEUHMBAET PACTEHUSIM
TIOBBIIIICHUE TPUBJIEKATEIILHOCTH IJISI HACEKOMBIX-OIBIIUTE-
JIel 3a cueT BBIJCNICHHUS TeIula U JISTyYHX OpraHu4ecKuX coe-
JMHEHHH, a TaK)Ke BBDKMBAEMOCTb B XOJIOAHBIN niepuoy (Peris
et al., 2024). C gpyroii CTOpoHBI, TEMIEpaTypa JUCTOBOH IO-
BEPXHOCTH JIOTOCA MOXET OBITh Ha 2—5 °C HIDKE TeMIIepaTypsbl
BO3JlyXa 3a CYET aKTHBHOW TPaHCHHMPALMK PacTeHUs, 0COOEH-
HO B JapKy!o noroxy. JIoroc o4eHb 4yBCTBUTEIIEH K COAEPIKa-
HUIO B BOJIE KHCIIOPOZA, IPHYEM B COTHEYHBIC THU BO3ILyXO-
o0OMeH JioToca 0COOEHHO dHepruyeH. B skapkuii comHeuHbIN
JCHb MOXHO Ha6HIOl]aTB «KHUIICHUC» BOJBI B yrny6neHI/m JIn-
CTa JIOTOCA — BOJIa BEIOPACHIBAETCS BO3/LyXOM, BBIXOSIINM U3
KPYIHBIX COCY/IOB Y€pelIKa JIOTOCa, MEIKHMH OpbI3raMu. DTH
YHUKaJIbHBIE CBOMCTBA JIOTOCA OOECIIEUMBAIOT OXJIKACHHE
JICTOBOM TTACTHHBI P TIOBBIIICHUN TEMIIEPATYPBI OKpYKa-
IOIIEH cpeibl, YTO B CBOIO ouepeab no3BosseT DI mposBiaTe
BUPYJICHTHbIE CBOMCTBA B OTHOLICHUH (HUTO(ATrOB, 3acesito-
WX JIUCTBS JIOTOCA, AK€ MPH CYNIECTBEHHOM MOBBIIICHUH
TEMIIepaTypbl OKpY>KaroLel cpebl U He TePSTh CIOCOOHOCTH
K IpopacTaHuio. Bo3aMoxHO, B HOYHBIE Yachl, KOTJIa TeMIlepa-
Typa cocTaBisiia 22—24 °C, 3apaxenue kiema I mpoucxo-
Jui0 0oJee HHTEHCHBHO.

PeSyﬂbTaTbI IMMPOBEACHHBIX HCIIBITAaHMH TOKa3aJIu MEPCIeK-
TUBHOCTH MpuMeHeHus DIII" B ycrmoBHUsIX BOTHON OpaHKepen
Boranmueckoro Cana urs 3alinThl JIOTOCA OPEXOHOCHOTO OT
OOBIKHOBEHHOTO MayTHHHOTO KJIeIIa.
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Pucynok 1. Jluctest notoca (Nelumbo), nopaxeHHbIC IAyTUHHBIM KiteteM Tetranychus urticae (cieBa BHU3Y)
J10 00pabOTKH ¥ Ha 7-¢ CYyTKHU Hocie 00pabotku ciopamu Akanthomyces muscarius mramm I'-033 BU3P (cripasa)

Figure 1. Leaves of Lotus (Nelumbo) infected by the spider mite Tetranychus urticae (left bottom) before treatment and on the
7th day after treatment with the spores of Akanthomyces muscarius strain G-033 VIZR(right)
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Pucynox 2. CMepTHOCTb IOABMXHBIX cTamuid Tetranychus urticae ¢ nonpaskoil Ha KoHTpoib (% + SE) Ha 3, 7 u 14 nens nocie
00paboTKK pacTeHuii toToca ciopamu Akanthomyces muscarius mramm '-033 BU3P B pasubix koHnenTpanusx (A — 5x107
criop/mi, utob 2023 r; B — 5x10° ciop/mun, centsiops 2024 ) B cpaBaenun ¢ ®@urosepmom, 0.1 %. OnuHakoBbIME OyKBaMu

OTMEUYCHBI BAPUAHTHI, TI€ PAa3INune MEX Iy HUIMU HE JOCTOBEPHEI

Figure 2. Corrected mortality of the mobile stages of Tetranychus urticae (percentage £ SE) on day 3, 7 and 14 after treatment
lotus plants with the spores of Akanthomyces muscarius strain G-033 VIZR with different concentrations (A — 5x107 spores/ml
in June 2023; B — 5x109 spores/ml in September 2024) in comparison with Fitoverm, 0.1 %. Bars with the same letters were not
significantly different from each other
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TESTING OF THE FUNGUS AKANTHOMYCES MUSCARIUS (ASCOMYCOTA: HYPOCREALES)
AGAINST THE SPIDER MITE ON LOTUS UNDER HIGH TEMPERATURE CONDITIONS
G.V. Mitina*!, A.A. Choglokova!, M.A. Cherepanova!, E.A. Varfolomeeva?

'All-Russian Institute of Plant Protection, St. Petersburg, Russia
? Komarov Botanical Institute of the Russian Academy of Sciences, St. Petersburg, Russia

*corresponding author, e-mail: galmit@rambler.ru

The entomopathogenic fungus Akanthomyces muscarius (Ascomycota: Hypocreales) strain G-033 VIZR was tested
against the spider mite Tetranychus urticae on the lotus Nelumbo nucifera in a water greenhouse. At elevated air temperature
(33-36°C) and an outbreak of the pest (up to 800 specimens per leaf), biological efficiency of fungal conidia (5107
spores/mL) was high, up to 90% on 7" day post treatment, which is comparable to the standard treatment with Fitoverm,
CE 2 g/L. One month after, no spider mites were found on the treated leaves. In the second year, when the pest density was
low (up to 250 specimens per leaf), a reduced concentration of spore suspension (5x10° spores/ml) was used. Its biological
effectiveness was also high (up to 95 %). The trials showed the potential of strain G-033 VIZR against the motile stages of
spider mites under conditions of elevated air temperature.

Keywords: Nelumbo nucifera, Tetranychus urticae, entomopathogenic fungi, Akanthomyces muscarius, biological
efficiency
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IMPACT OF WEED MANAGEMENT STRATEGIES ON THEIR GROWTH,
COMMUNITY COMPOSITION, AND YIELD OF WET DIRECT-SEEDED RICE
UNDER ALTERNATE WETTING AND DRYING IRRIGATION

M.K.A. Bhuiyan!, S.U. Bhuiya?, M.A. Saleque', A. Khatun'

!Bangladesh Rice Research Institute, Gazipur, Bangladesh
’Bangladesh Agricultural University, Mymensingh, Bangladesh

*corresponding author, e-mail: bhuiyanbrri@gmail.com

Water management systems of wet direct-seeded rice (WDSR) and alternate wetting and drying (AWD) have proven
to be effective resource-conserving (RC) technologies for rice production. However, weed management (WM) practice
in RC technology has not been adequately addressed in the literature. This study aimed to investigate weed dynamics
and integrated weed management strategies in WDSR under the AWD irrigation system. Two field experiments were
conducted with seven weed management options over two consecutive growing seasons, 2009-2010 and 2010-2011, at
the Bangladesh Rice Research Institute, Gazipur. Results showed that the weed species Scirpus juncoides, Echinochloa
crus-galli, and Cynodon dactylon were the most important. By contrast, Fimbristylis miliaceae, Cyperus iria, and
Lindernia floribunda seemed to belong to the least important group. Weeds that interfered up to 55 days after seeding had
a significant impact on rice growth and yield. Over time, weed dominance ranking changed. The application of herbicides
mefenacet+bensulfuron methyl and pyrazosulfuron ethyl along with one-hand weeding effectively reduced weed growth,
leading to higher weed control efficiency and grain yield. These two treatments reduced the weed-related indices, and

increased the crop resistance.

Keywords: rice growing, weed dynamics, weed control, grain yield
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Introduction

Rice cultivation using the transplanting method involves
raising, uprooting, and transplanting seedlings. Labor for these
operations accounts for nearly one-third of the total production
cost in Bangladesh. To address these challenges, various rice
cultivation methods have been developed. Wet direct-seeded
rice (WDSR) with the drum seeder technique is one of the
most resource-conserving technologies (RCTs). Moreover,
alternate wetting and drying (AWD) irrigation systems, when
combined with WDSR, are even more efficient and should
be adopted by resource-poor farmers in Bangladesh. WDSR
with the AWD irrigation system requires about 20-25% less
water than traditional transplantation methods while also
significantly reduces labor. WDSR is now being adopted in
Bangladesh, especially in single boro-cropped areas. To fully
leverage this technology, weed management issues must be
carefully addressed. Effective weed management is crucial for
achieving optimum grain yield in the AWD irrigation system.
The species composition and abundance of weeds in WDSR
differ from those in the puddled flooded rice system (Mahajan
et al., 2009). Information regarding weed flora composition,
weed growth, and their responses to different herbicides in the
WDSR system is insufficient in Bangladesh. Generally, most
soil-applied rice herbicides require humid or even flooded
conditions for effective weed control, which are not met under
this system. Therefore, a broader range of herbicides should
be evaluated to identify those best suited for these less humid
conditions.

Weed management in the AWD system revolves around
grass weeds, predominantly Echinochloa spp. AWD reduced
broadleaf weed pressure (Vial, 2005) and increased a share

of grass-type weeds, overall enhancing weed growth and
development, which compete with rice and reduce yield. So
proper weed management strategies are required for AWD
irrigation systems.

In wet-seeded rice, oxadiazon (Alam et al., 2002),
pretilachlor + safener (Awan et al., 2003; Bhuiyan et al., 2011),
ethoxysulfuran, and butachlor (Bhuiyan et al., 2009) have
proveneffective in Bangladesh. However, only alimited number
of herbicides suitable for WDSR are available in the country.
There is no detailed information available to assist farmers in
choosing which type of herbicide to apply. Additionally, there
is a lack of knowledge regarding the appropriate application
time, the chemical group of the herbicide, and water
management during herbicide application. In recent years,
several herbicides (mefenacet + bensulfuron methyl 53 % wp,
oxadiargyl 400 SC, pendimethalin, pyrazosulfuron - ethyl)
have demonstrated excellent efficacy in transplanted paddy
(Bhuiyan and Ahmed, 2010; Bhuiyan et al., 2010).

However, effective weed control in WDSR by drum seeder
with AWD irrigation is crucial. We hypothesized that in WDSR
under the AWD irrigation system dynamics of weed pattern,
weed abundance, weed growth may differ from transplanted
rice, and grain yield would be increased if appropriate weed
management strategies could be followed.

Therefore, the objectives of this study were to analyze
weed occurrence, growth, and community composition in
direct wet-seeded rice under the AWD irrigation system and
to evaluate yield performance under different weed control
systems.

© Bhuiyan M.K.A., Bhuiya S.U., Saleque M.A., Khatun A., published by All-Russian Institute of Plant Protection
(St. Petersburg). This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/).
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Materials and Methods

Experimental site, soil, and climate

The field studies were conducted at the experiment site of
Bangladesh Rice Research Institute (BRRI) farm, Gazipur,
situated at 24°99° North latitude and 90°40’ East longitude
at an elevation of 8.4 m above mean sea level. This area
is characterized by a subtropical climate. The soil of the
experimental site was clay loam of the shallow brown terrace
under the Madhupur tract (AEZ 28). The experimental field
was classified as a Chhiata clay loam, a hyperthermic Vertic
Endoaquept.

Climatic parameters, including rainfall, evaporation,
maximum and minimum temperatures, were collected from the
BRRI automatic weather station located near the experimental
site. The daily values were averaged (maximum and minimum
temperature, solar radiation) and summed (rainfall and
evaporation) to monthly values (Figure 1). The experimental
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Figure 1. Monthly total rainfall (mm), average maximum and
minimum temperature (°C), and average solar radiation (MJ
m?) during the experimental periods
0f2009-2010 and 2010-2011

Pucynok 1. Mecsunpliii 00beM 0CaaKoOB (MM), CpeTHHE
3HAUEHUSI MUHUMAJIbHON 1 MaKCMMaJIbHOM TeMIlepaTyp
(°C), u cpennsist comreunas paguarus (M M?2) B epros
skcriepuMerToB 2009-2010 u 2010-2011 rr.

area received 110.90 mm and 605.40 mm of rainfall during the
dry season (Boro) of 2009-2010 and 2010-2011, respectively.
Mean maximum and minimum temperatures were 34.71 and
11.81, 33.48 and 10.31 °C during the same seasons.

Treatments and crop husbandry

During the dry seasons (boro) of 2009-2010 and 2010—
2011, BRRI dhan29 was grown in the experimental field under
alternate wetting and drying (AWD) irrigation conditions.
The crop was established through direct wet seeding using
a drum seeder in a single thick row. Irrigation was applied
when the water was no longer visible in the AWD pipes.
Weed management treatments and herbicide details of the
experiment are presented in Table 1. The experiments were
conducted in a randomized complete block design with three
replications. The unit plot size measured 4.6 m x 4 m. The
plots were surrounded by a 40 cm-high soil levee to prevent
herbicide contamination between the plots. Details of the crop
calendar are provided in Table 2.

Measurement and calculations

Yield and yield characters were sampled and calculated
according to Gomez K.A., 1972. The grains and sterile
spikelets were separated by a seed sorter (Kiya Seisakusho
LDT, model 1973, Tokyo, Japan). After separation, the grains
and sterile spikelets were counted by an automatic counter
(Nagoya, model DC 1-0, Japan). Rice plants from a 5 m? preset
area of the middle of each plot were harvested at ground level
and threshed. Grain yield was adjusted to a 14 % moisture
content (MC) as follows:

100 - MC
GMC=T00-1a

x FW,
where:
GY_MC,, = Grain yield at 14% MC,
MC, = Sample MC (%),
FW = fresh weight of grains at harvest.
Weed sampling

Weed dry matter and the number of weeds were calculated
at 30, 55 and 80 days after seeding (DAS) from all experimental
plots. Random samples were taken from within each plot using
a 0.5 x 0.5 m quadrate (Kim and Moody, 1983). Data were
recorded including weed species, the number of weeds and
weed biomass etc.

Weed Vegetation analysis

Summed dominance ratio (SDR) of the weed species was
computed using the following equation (Janiya and Moody,

1989):
RD + RDW
SDR= ——,
2
where: RD = relative density,

RDW = relative dry weight.
D= 2 4100
= — X
Dt ’

where:
Dx = density of a given species,
Dt = total density.

RDW = DWx
~ DWt

x 100,

where:
DWx = dry weight of a given species,
DWt = total dry weight.
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Table 1. Treatment details
Taoauna 1. [Ieranu o6pabotox

37

Active ingredi- Application | Time of herbicide application and opera-
Label 0 . . .
Mapku- Treatment ents, g ha rate per ha tion of hand weeding, days after seeding
oBKa Oo6paboTtka AxrtuBHBIC HHTPHU- | Hopma pacxo- | Cpok nmpuMeHeHHs MECTHIHIO0B U TIPO-
P JMEHTHI, T 12’ J1a Ha TeKTap TIOJIKH, JTHHU TOCJIe TTOCeBa
Panida 33EC (pendimethalin) +
T, 1HW on 55 DAS 825 25L >
Topstar 400 SC (oxadiargyl) +
T, LHW on 55 DAS 75 187.5 mL 5
Superclean 53 % WP (mefenac-
T, et+bensulfuron methyl) + 1HW 589 1111 g 5
on 55 DAS
Saathi (pyrazosulfuron - ethyl
T, 10 WP) + THW on 55 DAS 15 150g 14
T, Hand weeding, three times - - 30, 55 and 80
T BRRI weeder + THW i 30 (weeder operanon.) and 55 (one-hand
6 weeding)
T, Unweeded (Control) - - No weeding

Table 2. Crop calendar of the experiments

Taonuna 2. Kanennapp BelpamuBaHus KyJIbTYphI B X0/1€ 3KCIIEpUMEHTa

Activity

TleiicTsie 1(2009-2010) I1(2010-2011)
Date of seed incubation 04.12.2009 06.12.2010
Periods of incubation 72hrs 72 hrs
Date of seeding 07.12.2009 09.12.2010
Date of panicle initiation 15.03.2010 (98 DAS) 16.03.2011(97 DAS)
Date of 100 % flowering 02.04.2010(113 DAS) 04.04.2011(115 DAS)
Date of Maturity 03.05.2010(147 DAS) 07.05.2011 (149 DAS)
Growth duration 147 days 149 days
Harvesting date 09.05.2010 (153 DAS) 10.05.2011(154 DAS)

DAS = days after seeding.

Weed Control Efficiency (WCE%), Relative Weed Density
(RWD), Importance Value of Weed (IVW), and Weed Index
(WI) were calculated according to Rao (1985) using the

following formulas:
_ WC- Wt

WCE = —we_ * 100,
where:
WC = average weed weight per unit area in weedy check,
Wt = average weed count or dry weed weight per unit area in
the treated plot.
Higher values of WCE indicate greater effectiveness of the

herbicide.

RWD DCx
= — X
DCt

100,
where:
DCx = density of individual weed species in the community,

DCt = total density of all weed species in the community.

DWOx

VW= Swot

x 100,

where:
DWOx = dry weight of a given oven dried weed species,
DWOLt = dry weight of all oven dried weed species.

_ YHW - Yt

W YHW

x 100,

where:
YHW = average yield of the crop in hand-weeded, weed-free
plot or minimum weed competition plot,
Yt = average crop yield in a plot under other weed control
treatments.
A higher value of the weed index indicates a lower yield, and a
lower value of the weed index indicates a higher yield.

The percentage of yield loss (YL) of each infested plot
was calculated according to Gill and Vijayakumar (1969), as
follows:

Ywf-Y
YL(%) = ——— x 100,

where:
Ywf = grain yield in weed-free plots or minimum competition
plots,
Y = the grain yield from each weed-infested plot.

Weed indices were worked out using the formula of Misra
and Misra (1997).

Weed persistence index (WPI) is used to indicate the
resistance of weeds against various tested treatments and to
confirm the efficiency of the herbicide applications.
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DWWt  WDc
= X —,
WDt

where:
DWWt = dry weight of weeds in treated plot,
DWWc¢ = dry weight of weeds in treated plot,
WDt = weed density in treated plot
WDc = weed density in control plot
Crop resistance index (CRI) was calculated as follows:

DMPtby crop  DMPc by weeds

CRI = x )
DMPc by crop  DMPt by weeds

where:
DMPt = dry matter production in treated plot,
DMPc = dry matter production in control plot.
Weed Management Index (WMI) is the ratio between yield
increase due to weed management and the control of weeds by

the respective treatments:
YI%

where:
Y1% = percent yield increase over control,
CW9% = percent control of weeds.
Agronomic Management Index (AMI) is determined by
the following formula:

YI% - CW%
AMl = ———

CW%
Integrated weed management index (IWM) is as follows:
WMI + AMI
IWM = —

where:
WMI = weed management index,
AMI = agronomic management index

Weed Control Index (WCI) is worked out by using the
same formula of weed control efficiency (WCE) replacing
weed populations by weed dry weight (Mishra and Tosh, 1979).

wa DMPm2c - DMPm2t 100
= X
DMPm2Zc !

where:

DMPm2c¢ = weed dry matter production per m? in control plot
DMPm2t = weed dry matter product per m? in treated plot.

Comparison of species composition among weed

communities between treatments in each planting season were

made using the Sorensen’s index of similarity (Goldsmith et
al., 1986). The computation of the S values was as follows:

2]
T A+B

x 100,

where:

S =Index of similarity between treatments A and B

J =Number of species common to both treatments A and B

A =Number of species present in treatment A

B =Number of species present in treatment B

Higher S values would indicate close similarity in species
composition between treatments. Conversely, lower values
reflect considerable differences in species composition.

Statistical Analysis

Year wise data were analyzed statistically by statistical
software Mstat-C, version 1.41 (Russell, D.F. 1986) using
analysis of variance and treatments were compared with
least significant difference (LSD) at the P=0.05 level of
significance. Correlations and regressions were calculated in
the Microsoft Excel program. Correlation matrixes among
different characters were determined by Pearson correlation
using Minitab 13 statistical program.

Results

Weed growth

All the weed control treatments significantly reduced the
weed population density (m?) and weed dry matter weight
(gm™) at 30, 55, and 80 DAS in 20092010 and 2010-2011
(Table 3a,3b). In 2009-2010, the highest weed population
densities were found in T_, T, and the lowest (37 plants m?)
in T, at 30 DAS throughout the entire observation period. In
2010-2011, the weed densities for control check plots (T,)
were 225, 369, and 279 weeds m? at 30, 55, and 80 DAS,
respectively. Herbicide-treated, hand-weeded, and BRRI-
weeded plots showed significantly lower weed densities than
those of control plots at every observation date (Table 3a). The
lowest weed population was found with T, and T, treatments
at all observation dates.

Weed biomass was significantly affected by different
weed control treatments in both growing seasons. In 2009—
2010 (Table 3b) at 30 DAS, the highest weed biomass was
observed in T treatment (46.52g m*?) which was at par with T,
(46.19 g m?) and T, treatment (45.47g m?), whereas treatment
T, (5.46 g m?) and T, (7.17 g m?) resulted in statistically
similar and the lowest weed biomass. At 55 DAS, the weed
biomass was the highest (134.16 g m?) with the T, and
the lowest with the T, treatment (21.97 g m?). The highest
weed biomass at 80 DAS was found with T, (109.49 g m?),
which was significantly higher than with other weed control
treatments. Weed biomass was lowest in T, and T, treatments
at this stage.

In the 2010-11 Boro season, weed biomass varied
significantly across herbicide treatments, following similar
trends observed in 2009—10. In all cases, the highest weed
biomass was recorded in the untreated control plots, which
was significantly greater than in the treated plots. The lowest
weed biomass occurred in treatments T3 and T4, followed by
T5 and T6 (Table 3b). This indicates that T3 and T4 were the
most effective in reducing both weed biomass and density.

Weed control efficiency

In the year 2009-2010 (Table 3c), at 30 DAS, the highest
WCE (88 %) was found in T, followed by T, (84 %) treatment.
The WCE was the lowest with the T, (1%) and T, (2%)
treatments. At 55 DAS, the WCE of T, and T, were 84 % and
81% and were close to those of T, (77%), T, (75%), and T
(74 %) treatments. At 80 DAS, the WCE was the highest with
T, (90%), which was closely followed by T, (87%) and T,
(81%). The WCE of T, and T, attained 78 %, and T, produced
the lowest WCE (73 %) at 80 DAS. In 2010-2011, WCE, at
different days after seeding, followed approximately the same
pattern as in 2009-2010.

Weed infestation
Most weed species found belonged to the families of
Poaceae, Cyperaceae, Pontederiaceae, Onagraceac and
Scrophulariaceae (Table 4). In 2009, the most dominant weed
species at 30 DAS was Scirpus juncoides (37 %), followed by
Echinochloa crus-galli (28 %). By 55 DAS, E. crus-galli (30 %)
became the most important, overtaking S. juncoides (21 %),
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which declined in importance. Cynodon dactylon consistently
ranked among the top three species, with values ranging from
26% to 29% across all time points. By 80 DAS, E. crus-
galli (30%) remained the most dominant, while C. dactylon
(26 %) showed an increasing trend. Broadleaf weeds, such as
Sphenoclea zeylanica and Monochoria vaginalis, remained

Relative proportions of different weed types
During 2009-10, grass and sedge weeds dominated across
all treatments at 30, 55, and 80 DAS, collectively contributing
over 80 % of the weed community (Figure 2). Sedges remained
the most dominant group in terms of density throughout the
season. However, by 80 DAS, the relative biomass contribution
of sedges and broadleaf weeds increased, indicating a shift in

minor components throughout, each contributing less than
5% importance. A similar pattern was observed in 2010,
with E. crus-galli, C. dactylon, and S. juncoides maintaining
dominance across all stages, though S. juncoides showed a
sharper decline in importance over time.

weed composition. In the 2010-11 season, similar patterns
were observed at 30 DAS. At 55 DAS, grasses became more
dominant, while by 80 DAS, broadleaf weeds contributed
the most to total weed density, with grass and sedge densities
becoming lower and nearly equal. In terms of weed biomass,
grasses and sedges accounted for the majority of dry matter at
30 DAS, while broadleaf weeds made a minimal contribution.

Table 3. Influence (%) of different weed control methods on weed density (a), dry matter weight (b), and weed control
efficiency (c) of wet direct-seeded rice under alternate wetting and drying irrigation condition during Boro 2009-2010

Taoauna 3. Bimsane (%) pa3in4aHbIX METOI0B OOPHOBI C COPHBIMU PACTEHUSMH Ha TUIOTHOCTH MX TOMYIIALINH,
BEC CYXOTo0 BellecTsa, 1 3pdexkTuBHOCTL 00pbOBI (%) MPU BBIPAIIMBAHUK BI&YKHOTO pHCa IIPSIMOTO ITOCEeBa
C MONEPEMEHHBIM YBIIQ)KHEHUEM U OCYILICHUEM B CE30H OOPBI

Weed densities (pieces m?)

a. ITTOTHOCTH TIOTYJISIINK COPHBIX PACTEHHUH (TIT M%)

Treatment 30 DAS 55 DAS 80 DAS

Obpaboria 2009-2010 | 20102011 | 2009-2010 | 2010-2011 | 2009-2010 2010-2011
T, 100 90 165 130 78 70
T, 98 65 140 98 72 62
T, 37 39 97 51 43 38
T, 48 48 110 62 52 53
T, 212 205 137 124 66 66
T, 205 206 137 123 79 85
T, 212 225 374 369 256 279
LSD(,.) 21.04 9.16 33.31 17.65 10.62 6.57
CV(%) 9.08 4.10 11.30 7.25 6.46 3.96

Weed dry matter weight (g m?)

b. Bec cyxoro BemniecTBa COpPHBIX pacTeHui (T M)

Treatment 30 DAS 55 DAS 80 DAS

Obpaborka 2009-2010 2010-2011 2009-2010 2010-2011 2009-2010 2010-2011
T, 16.65 17.21 44.62 4839 29.23 2291
T, 16.07 12.38 30.81 39.63 24.02 20.79
T, 5.46 6.68 21.97 18.36 11.37 7.37
T, 7.17 9.56 24.82 22.67 14.20 13.67
T, 46.19 44 46 34.00 45.50 21.11 17.26
T, 45.47 4235 34.54 45.11 24.06 19.56
T, 46.52 51.12 134.16 150.29 109.49 96.05
LSD(,,) 3.07 2.01 10.13 7.74 8.17 2.24
CV(%) 6.60 431 12.31 8.24 13.78 4.47

Weed Control efficiency (%)

c. D dexTnBHOCTL GOPHOBI ¢ COpHBIMU pacTeHUsIMU (%)

Treatment 30 DAS 55 DAS 80 DAS

Obpaborxa 2009-2010 | 2010-2011 | 2009-2010 | 2010-2011 | 2009-2010 | 2010-2011
T, 64 66 68 68 73 76
T, 65 76 77 74 78 78
T, 88 87 84 88 90 92
T, 84 81 81 85 87 86
T, 1 13 75 70 81 82
T, 2 17 74 70 78 80

T,~T, annotation is given in Table 1; DAS = days after seeding.
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Table 4. Relative density and importance value of weeds over time in wet direct-seeded rice
under alternate wetting and drying condition
Taéauua 4. OTHOCHTENBHAS UIOTHOCTH NOIYJIALMH M 3HAYMMOCTb COPHBIX PaCTEHHH BO BpEMEHH
IIPY BBIPAIMBAHUH BIQKHOTO pHCa MIPSMOTO ITOCEBa C OINEPEMEHHBIM YBIKHEHHEM H OCYIICHHEM
. . Weed Type Relative density, % Importance value, %
Weed species Family OTHOCUTENBHAS MIIOT-
N Tum coprOTO o 3HauyuMoCTh, %
Bupx coproro pacteHus CemeiicTBO pacTemms HOCTB, %
2009-2010 ‘ 2010-2011 | 2009-2010 ‘ 2010-2011
30 Days After Seeding (DAS)
Cynodon dactylon Poaceae Grass 17.36 15.10 26.17 23.57
Echinochloa crus-galli Poaceae Grass 21.83 24.00 28.45 27.99
Scirpus juncoides Cyperaceae Sedge 52.15 46.09 36.77 33.55
Sphenoclea zeylanica Campanulaceae Broadleaf 1.58 4.89 1.65 3.27
Monochoria vaginalis Pontederiaceae Broadleaf 2.21 1.48 2.16 2.85
Cyperus difformis Cyperaceae Sedge 1.57 1.19 1.52 2.10
Cyperus iria Cyperaceae Sedge 1.40 3.25 0.88 3.06
Leptochloa chinensis Poaceae Grass 1.90 1.63 2.40 1.38
Ludwigia octovalvis Onagraceae Broadleaf - 1.48 - 1.50
Marsilea minuta Marsileaceae Broadleaf - 0.88 - 0.73
55 DAS
Cynodon dactylon Poaceae Grass 16.14 15.08 29.39 24.06
Echinochloa crus-galli Poaceae Grass 18.88 19.23 30.24 27.30
Scirpus juncoides Cyperaceae Sedge 39.97 37.19 20.98 24.47
Sphenoclea zeylanica Campanulaceae Broadleaf 3.94 3.36 3.40 2.60
Monochoria vaginalis Pontederiaceae Broadleaf 3.92 3.70 2.87 2.55
Cyperus difformis Cyperaceae Sedge 4.75 3.26 4.39 2.50
Cyperus iria Cyperaceae Sedge 1.61 2.82 1.61 2.48
Leptochloa chinensis Poaceae Grass 3.65 3.26 2.62 3.97
Fimbristylis miliaceae Cyperaceae Sedge 1.08 2.88 0.77 2.86
Lindernia floribunda Scrophulariaceae Broadleaf 6.07 5.97 3.73 3.47
Ludwigia octovalvis Onagraceae Broadleaf - 1.54 - 2.18
Marsilea minuta Marsileaceae Broadleaf - 1.70 - 1.55
80 DAS

Cynodon dactylon Poaceae Grass 20.54 19.14 25.59 21.60
Echinochloa crus-galli Poaceae Grass 21.47 21.05 29.99 30.19
Scirpus juncoides Cyperaceae Sedge 25.65 25.84 19.21 12.57
Sphenoclea zeylanica Campanulaceae Broadleaf 4.27 3.71 4.37 5.77
Monochoria vaginalis Pontederiaceae Broadleaf 4.29 4.07 4.08 4.66
Cyperus difformis Cyperaceae Sedge 5.43 4.42 4.25 5.01
Cyperus iria Cyperaceae Sedge 2.60 2.99 3.00 4.65
Leptochloa chinensis Poaceae Grass 4.18 2.87 3.06 3.38
Fimbristylis miliaceae Cyperaceae Sedge 2.48 3.59 2.07 3.69
Lindernia floribunda Scrophulariaceae Broadleaf 9.10 8.97 4.37 4.70
Ludwigia octovalvis Onagraceae Broadleaf - 1.68 - 2.62
Marsilea minuta Marsileaceae Broadleaf - 1.67 - 1.16

Their biomass contribution, however, increased noticeably at
55 and 80 DAS, by which time grasses and sedges showed
comparable biomass levels.

Weed Composition and Summed Dominance Ratio

SDR is more informative than any single measure in
reflecting the contribution of a species in the community.
During the 2009-10 growing season, eight weed species
were recorded at 30 DAS, increasing to ten species at both 55
and 80 DAS (Table 5). Weed communities at this early stage
were characterized by a predominance of Scirpus juncoides,
especially in treatments T1 and T2, with SDR values of

59.22% and 58.13%, respectively. Other treatments also
showed S. juncoides as the dominant species, except in T4,
where Echinochloa crus-galli (34.95 %) and Cynodon dactylon
(22.38%) were more abundant, followed by S. juncoides
(19.61%). At 55 DAS, S. juncoides continued to dominate in
T3 and T4 with SDR values of 31.24 % and 29 %, respectively.

As the season progressed, the weed composition shifted.
By 80 DAS, sedge weeds were increasingly replaced by
broadleaf species. At this stage, Lindernia floribunda emerged
as the most dominant species across all treatments, followed by
Leptochloa chinensis. However, in the unweeded check plot,
grass and sedge weeds remained dominant, with E. crus-galli
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Figure 2. Relative proportion of different weed types in total weed density (A) and biomass (B)
over 30-80 days after seeding (DAS). BL — broadleaf weeds

Pucynok 2. OTHOCUTENbHAs! J0JIs1 pa3JInYHBIX THIIOB COPHBIX PACTEHUH B 00mIel moTHocTH (A) u 6nomacce (B)
Ha 30-80 cytku nocie nocesa (DAS). BL — mmpokonucTBEeHHBIE COPHBIE PACTEHHS

(25.73%), C. dactylon (23.07%), and S. juncoides (22.43 %)
maintaining a high share of total weed coverage.

In 2010-11, ten weed species were recorded at 30
DAS, increasing to twelve at 55 and 80 DAS (Table 6). At
30 DAS, sedge weeds dominated in T1, T2, T5, T6, and
T7, with S. juncoides contributing SDR values of 62.92 %,
48.29%, 42.00%, 40.26 %, and 39.82 %, respectively. These
communities were also characterized by notable shares of
E. crus-galli and C. dactylon. By contrast, treatment T3
was dominated by C. dactylon (27.01%) and E. crus-galli
(24.53%), while in T4, E. crus-galliled with 26.03 %, followed
by S. juncoides and C. dactylon. Additionally, TS, T6, and T7

were distinguished by the appearance of two new species,
though they contributed minimally to overall coverage.

Weed infestation at 55 DAS was characterized by noticeable
shifts in community composition. During this intermediate
stage, the composition was more evenly distributed among
grasses, sedges, and broadleaf weeds, with no clear dominance
pattern. Treatments T1, T2, and T3 still showed the highest
SDR values for S. juncoides (44.01 %, 21.24%, and 17.53 %,
respectively), while in T5, T6, and T7, E. crus-galli was most
dominant, followed by S. juncoides.

By 80 DAS, the weed community composition had shifted
further, with broadleaf weeds becoming more dominant.
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Lindernia floribunda attained the highest SDR across all
treatments, indicating its strong late-season presence. In T4
and T7, E. crus-galli continued to contribute substantially,
with SDR values of 22.39 % and 25.62 %, respectively

Coefficient of similarity

Comparison of species composition among weed
communities across treatments in each planting season
were made using the Sorensen’s Index of Similarity (S). In
2009-2010 the Sorenson’s Index of Similarity” reached its
maximum value (100%) at different observation periods
(30, 55 and 80 DAS) across all treatments, indicating 100 %
similarity in weed species composition between treatments.
During the growing season of 2010-2011 (Tables 7) the
coefficient of similarity remained rather high, varying from
82.35 to 100% across different treatments. At 30 DAS,
the similarity indices ranged from 82.35% to 100 %, with
treatments T2, T3, and T4 exhibiting complete similarity. At
55 DAS, similarity values ranged from 86.95 % to 100 %, with
complete similarity recorded in treatments T2, T6, and T7. By
80 DAS, weed communities across treatments became even
more homogeneous, with similarity values varied between

90.0% and 100%. The consistently high similarity across
treatments and observation dates suggests that the weed flora
remained largely stable across the experimental plots and
that management practices had relatively minor effects on
species presence, though may have influenced weed density
or dominance.

Weed indices and crop relationship

In 20092010 at 30 DAS, the lowest WPI value (0.66) was
recorded for T, plot followed by T,2009-2010 (Table 8). Both
T, and unweeded control (T.) showed the highest WPI values.
At 80 DAS, T, treatment yielded the lowest WPI followed by
T, treatment. The highest WPI was observed in T, treatment.
At 30 DAS, crop resistance index (CRI) was highest in T,
treatment (27.19) followed by T, treatment (19.45). At 80
DAS, the highest value of CRI was observed also in T, plot
(30.80) followed by the T, plot (23.74). Lower values were
observed in T, (10.49) and T, (13.03) plots. Higher CRI values
were found to be consistently correlated with lower WPI
and vice-versa. In the growing season of 2010-2011, similar
relationships between WPI and CRI were observed (Table 9),
where T, and T, treatments demonstrated lower WPI and

Table 5. Summed dominance ratio of weeds in wet direct-seeded rice under alternate wetting and drying
in different periods across various weed management options during Boro season 2009-2010

Taonauna 5. CyMMHUpOBaHHBIN YPOBEHb JOMHHUPOBAHUS COPHBIX PACTEHHH MPY BRIPALIMBAHNUH BIAYKHOTO pHUca
MPSIMOTO TIOCEBA C MONEPEMEHHBIM YBIAKHEHHEM H OCYIIeHHEM B ce30H 6opsl 2009-2010 rr.

Treatment Weed Species /Bua copHBIX pacTeHUH
O6paborka CD ECG S] | szy | Mv | CDF | I LC FM LF
30 days after seeding (DAS)

T, 12.62 17.63 59.22 2.84 1.93 2.18 1.78 1.80 - -
T, 13.44 15.05 58.13 3.48 2.64 2.33 2.23 2.70 - -
T, 20.53 20.07 27.40 9.65 6.63 5.47 3.98 6.26 - -
T, 22.38 34.95 19.61 4.72 4.29 5.52 4.52 4.00 - -
T, 21.47 26.50 43.15 2.01 1.76 1.36 1.31 2.46 - -
T, 18.61 26.45 45.40 1.30 2.82 1.61 1.47 2.34 - -

. 21.76 25.14 44.46 1.61 2.18 1.54 1.14 2.15 - -
SE(%) 1.53 2.53 5.54 1.09 0.66 0.69 0.51 0.59

55 DAS
T, 7.65 12.81 42.38 7.00 5.49 5.77 4.34 2.62 3.04 8.90
T, 6.37 16.28 32.87 6.17 5.83 5.64 6.34 4.42 431 11.77
T, 8.66 8.63 31.24 6.17 6.20 6.48 7.87 6.09 5.72 12.94
T, 8.06 11.13 29.00 6.42 6.66 6.66 8.16 5.82 6.00 12.09
T, 7.27 16.08 29.05 7.19 5.81 6.49 6.32 4.66 5.29 11.83
T, 6.07 30.27 24.21 6.10 4.11 6.50 4.03 3.81 5.18 9.72
T, 22.76 24.56 30.48 3.67 3.39 4.57 3.14 0.92 1.61 4.90
SE(+) 2.23 291 2.11 0.44 0.44 0.28 0.74 0.68 0.60 1.05
80 DAS

T, 7.13 10.45 16.96 7.48 7.40 6.91 7.10 10.31 5.35 20.92
T, 6.83 11.64 14.22 7.11 7.65 7.89 6.86 12.11 3.44 22.24
T, 6.40 7.69 10.27 6.88 7.43 7.59 6.23 15.09 5.12 27.31
T, 6.27 8.39 11.04 7.81 6.30 7.21 9.56 13.77 6.17 23.49
T, 7.01 9.48 11.69 7.78 5.98 6.69 9.23 13.06 5.81 23.28
T, 7.70 11.63 13.64 6.48 7.23 8.05 7.09 13.46 6.23 18.50
T, 23.07 25.73 22.43 4.32 4.19 4.84 3.62 2.28 2.80 6.73
SE(+) 2.32 2.34 1.60 0.46 0.47 0.41 0.75 1.63 0.51 2.49

CD = Cynodon dactylon, ECG = Echinochloa crus-galli, SJ = Scirpus juncoides, SLY = Sphenoclea zeylanica,
MYV = Monochoria vaginalis, CD¥= Cyperus difformis, C1= Cyperus iria, LC= Leptochloa chinensis

FM= Fimbristylis miliaceae, LF= Lindernia floribunda,
T T, annotation is given in Table 1.



Bhuiyan M K A. et al. / Plant Protection News, 2025, 108(1), p. 35—49 43

higher CRI over different observation periods compared to
other weed management treatments. Again, in the growing
season of 2009-2010 (Table 10), T, and T, treatments showed
alower weed management index (WMI) at 30, 55, and 80 DAS
compared to others treatments. At 80 DAS, higher WMI—1.11
and 1.091 — were obtained in T, and T, treatments, respectively,
and lower WMII — 0.96 and 0.981 — were recorded for T3 and
T4 treatments. Regarding the agronomic management index
(AMI), lower values were also obtained in T, and T, treatments
at all observation periods (30, 55, and 80 DAS). Considering
the integrated weed management index (IWMI), the lowest
value of IWMI was found in T, plots followed by T, plots at
30, 55, and 80 DAS, while T, T,, T, and T, plots recorded
higher IWMI at the same observation period. At 80 DAS, the
IWMI values showed notable variation among treatments.
Lower values were observed in T3 (0.46) and T4 (0.48), while
significantly higher values were recorded for T5 (0.56), T6
(0.59), and T1 (0.61), highlighting a clear difference in water
management efficiency across the treatments.

During the 2010-2011 growing season (as shown in
Table 11), WMI, AMI, and IWMI showed similar trends as in

the 2009-2010 season. However, the values of these indices
were generally lower in 2010-2011 compared to the previous
year.

Impact of weed biomass on yield loss

Average data from the 2009-2010 and 2010-2011 growing
seasons showed no significant yield loss at 30 DAS. But at 55
DAS, significant yield loss was recorded, and yield loss showed
linear and significant correlation with weed biomass. The
relationship between weed biomass and yield loss at different
crop growth periods (30, 55, and 80 DAS) is illustrated in
Figure 3. At 30 DAS, the regression equation was: Y = 0.5626x
+ 14.681. The coefficient of determination: R?=0.1125 (non-
significant). The relationship between weed biomass and yield
loss was not statistically significant. This suggests that weed
biomass had no notable impact on rice yield early in the crop’s
growth (30 DAS). At 55 DAS, the regression equation was:
Y = 0.6465x — 3.9319. The coefficient of determination: R* =
0.8463 (highly significant, p < 0.01). A strong and significant
positive linear relationship was observed. This means that
yield loss increased substantially with rising weed biomass,
approximately 9.1 to 13.7 g/m? of weed biomass caused

Table 6. Summed dominance ratio (SDR) of weeds in wet direct-seeded rice under alternate wetting and drying
in different periods across various weed management options in Boro season 2010-2011

Taonauna 6. CyMmMupoBaHHBIN ypoBeHb JOMHUHUPOBaHMS (SDR) cOpHBIX pacTeHHit TpH BRIpalliBaHUN BIIAXKHOTO pHCca
IPSMOTO IOCEBa C MONEPEMEHHBIM YBIAKHEHHEM U OCyIIeHHeM B ce30H 6opsl 2010-2011 rr

Treatment Weed Species /Bu COpHBIX pacTeHUI

O6paborka | CD | ECG | SI | SzYy | MV |

CDF | ¢c1 | Lc | LO | MN | LF | FM

T 9.00 | 11.60 | 62.92 | 0.00 | 1.47
T 1172 | 17.95 | 4829 | 245 | 4.24
T 27.01 | 24.53 | 1330 | 692 | 6.26
T 19.56 | 26.03 | 2343 | 5.00 | 2.81
T 19.30 | 25.78 | 42.00 | 424 | 2.50
T 17.38 | 28.63 | 4026 | 475 | 245
19.34 | 25.99 | 39.82 | 4.08 | 2.16
SE(#) 222 | 226 | 612 | 082 | 0.6l
55
T 6.03 | 849 | 4401 | 486 | 0.00
T 6.84 | 1240 | 21.24 | 549 | 930
T 788 | 11.85 | 17.53 | 8.94 | 7.12
T 24.66 | 3421 | 573 | 252 | 0.00
T 10.50 | 21.88 | 1934 | 541 | 0.00
T 561 | 29.65 | 19.50 | 3.54 | 3.18
19.57 | 2327 | 30.83 | 298 | 3.13
SE(+) 284 | 367 | 452 | 082 | 141
80
T 720 | 722 | 26.79 | 4.81 | 0.00
T 922 | 696 | 1325 | 781 | 7.1
T 770 | 656 | 812 | 642 | 529
T 2122 | 2239 | 3.85 | 0.00 | 3.22
T 594 | 1276 | 6.53 | 8.63 | 4.09
T 6.11 | 975 | 1528 | 7.44 | 6.80
T, 2037 | 25.62 | 1921 | 474 | 436
SE(+) 254 | 297 | 3.02 | 1.10 | 091

30 days after seeding (DAS)

7.25 5.31 2.44 0.00 0.00 - -
6.11 5.15 4.10 0.00 0.00 - -
10.56 | 4.90 6.51 0.00 0.00 - -
3.95 5.87 13.35 | 0.00 0.00 - -
2.29 1.24 0.97 1.00 0.67 - -
1.34 1.85 1.77 0.85 0.71 - -
1.64 3.16 1.51 1.49 0.81 - -
1.29 0.69 1.66 0.24 0.15
DAS
13.43 5.90 0.00 2.26 1.44 6.48 7.10
9.93 9.14 3.46 2.39 2.71 10.20 | 691
7.87 10.39 | 6.95 0.00 5.53 8.49 7.44
4.09 2.29 13.63 3.14 3.52 3.28 2.93
3.87 6.42 6.70 5.23 4.72 11.15 4.77
5.38 7.94 3.61 3.53 243 1046 | 5.17
2.88 3.61 2.87 1.86 1.63 4.72 2.65
1.45 1.10 1.65 0.61 0.58 1.16 0.75
DAS
10.53 9.10 4.56 3.78 0.00 1726 | 8.76
7.08 6.60 7.89 3.42 2.62 18.62 | 9.41
8.43 8.71 8.57 4.80 1.18 | 26.54 | 7.68
4.24 7.77 14.95 3.33 0.00 1546 | 3.58
5.37 9.50 13.40 | 2.59 322 | 2298 | 499
6.35 6.48 10.12 | 4.81 1.89 18.23 6.74
4.71 3.13 3.64 2.15 1.42 6.83 3.82
0.84 0.83 1.59 0.38 0.46 2.34 0.89

CD = Cynodon dactylon, ECG = Echinochloa crus-galli, SJ = Scirpus juncoides, SLY = Sphenoclea zeylanica,
MYV = Monochoria vaginalis, CDF = Cyperus difformis, C1 = Cyperus iria, LC = Leptochloa chinensis,
LO = Ludwigia octovalvis, MN = Marcelia minuta, LF = Lindernia floribunda, FM = Fimbristylis miliaceae;

T,~T, annotation is given in Table 1.
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Table 7. Sorensen’s Index of similarity in weed species among different weed management treatments

of wet direct-seeded rice under alternate wetting and drying irrigation in Boro 2010-2011

Taoauna 7. Magexc cxoncra CopeHCeHa COCTaBa COPHBIX PACTCHUH B 3aBUCHMOCTH OT 00PaOOTKH MPH BEIPAIIHBAHIH
BJIQYKHOTO pHCa MPSIMOTO MTOCEBA C IIONIEPEMEHHBIM yBIIQ)KHEHIEM U OCyIIeHHeM B ce30H 0oprr 20102011 rr.

Obrmtom T, T, T, T, T, T, T,
30 days after seeding (DAS)
T, - 93.33 93.33 93.33 82.35 82.35 82.35
T, 93.33 - 100 100 88.88 88.88 88.88
T, 93.33 93.33 - 100 88.88 88.88 88.88
T, 93.33 100 100 - 88.88 88.88 88.88
T, 82.35 88.88 88.88 88.88 - 100 100
T, 82.35 88.88 88.88 88.88 100 - 100
T, 82.35 88.88 88.88 88.88 100 100 -
55 DAS
T, - 90.90 85.71 95.23 95.23 90.90 90.90
T, 90.90 - 95.65 95.65 95.65 100 100
T, 85.71 95.65 - 90.90 90.90 95.65 95.65
T, 95.23 95.65 90.90 - 100 95.65 95.65
T, 95.23 95.65 90.90 100 - 86.95 95.65
T, 90.90 100 95.65 95.65 86.95 - 100
T, 90.90 100 95.65 95.65 95.65 100 -
80 DAS

T, - 90.90 90.90 90.0 90.90 90.90 90.90
T, 90.90 - 100 90.90 100 100 100
T, 90.90 100 - 90.90 100 100 100
T, 90.0 90.90 90.90 - 90.90 90.90 90.90
T, 90.90 100 100 90.90 - 100 100
T, 90.90 90.90 100 90.90 100 - 100
T, 90.90 100 100 90.90 100 100 -

T T, annotation is given in Table 1.

Table 8. Effect of weed control methods on Weed Persistence Index (WPI) and Crop Resistance Index (CRI)

in wet direct-seeded rice at 30, 55 and 80 days after seeding (DAS) during Boro season 2009-2010

Tadnuua 8. Bnusane meTonoB 60ps0BI ¢ COPHBIMU PACTEHHUSMH HAa HHIEKC MIEPCUCTHPOBAHUS COpHBIX pacTeHuit (WPI)

U MHJEKC pe3UCTeHTHOCTH KyasTypsl (CRI) mpu BEIpalBaHNHU BIQKHOTO pHCa MPSMOTO IOCeBa

yepes 30, 55 u 80 aueii mocie nmocesa (DAS) B ce3on 6opsr 20092010 rr.

Treatment WPI CRI

Ob6pabotka 30 DAS 55 DAS 80 DAS 30 DAS 55 DAS 80 DAS
T, 0.763 0.735 0.869 7.80 8.59 10.49
T, 0.767 0.715 0.769 8.07 12.11 13.03
T, 0.666 0.660 0.618 27.19 19.53 30.80
T, 0.692 0.666 0.630 19.45 16.12 23.74
T, 0.995 0.718 0.734 2.93 11.52 15.79
T, 1.013 0.717 0.759 2.90 11.01 13.06
T, 1.0 1.0 1.0 1.0 1.0 1.0

T — T, annotation is given in Table 1.

1% to 10% yield loss, respectively. At 80 DAS, the regression
equation was: Y = 0.8382x + 2.5279. The coefficient of
determination: R? = 0.8522 (highly significant, p < 0.01).
The relationship was again strong and significant, even more
pronounced than at 55 DAS. A weed biomass of just 9.01 g/m?
resulted in a 10 % yield loss at 80 DAS. These findings clearly

indicate that weed biomass has an increasingly severe impact

on yield loss as the crop matures. While early-season weeds
(30 DAS) may not significantly affect yield, unchecked weed
growth during the mid to late periods (55 and 80 DAS) results
in substantial yield reductions. Rice plants become more
sensitive to weed competition at later stages, and even small
amounts of weed biomass can cause significant yield losses by
80 DAS (Figure 3).
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Table 9. Effect of weed control methods on Weed Persistence Index (WPI) and Crop Resistance Index (CRI)
in wet direct-seeded rice at 30, 55 and 80 days after seeding (DAS) during Boro season 2010-2011

Tadonauua 9. Brusane MeTonoB 60ph0OBI ¢ COPHBIMU PACTCHHUSIMH Ha HMHIIEKC TIEPCUCTHPOBAHUS COpPHBIX pacteHuit (WPI)
Y MH/EKC PEe3UCTEeHTHOCTH KynbTyphl (CRI) mpy BeIpanuBaHuy BIaKHOTO prca IMPSIMOTo MoceBa

gepes 30, 55 u 80 gueit mocie mocera (DAS) B ce3on 6oprr 20102011 rT.

Treatment WPI CRI

O6pabotka 30 DAS 55 DAS 80 DAS 30 DAS 55 DAS 80 DAS
T, 0.84 0.84 0.95 3.25 4.01 3.88
T, 0.85 0.85 0.97 4.88 4.89 4.82
T, 0.75 0.75 0.56 11.26 13.78 14.67
T, 0.87 0.87 0.75 8.09 11.04 11.14
T, 0.96 0.96 0.76 1.58 4.46 5.82
T, 0.91 0.91 0.67 1.52 493 4.16
T, 1.0 1.0 1.0 1.0 1.0 1.0

T,~T, annotation is given in Table 1.

Table 10. Effect of weed control methods on three agronomic indices of weed-crop relationships in wet direct-seeded rice
at 30, 55 and 80 days after seeding (DAS) during Boro season 2009-2010

Tadonuua 10. Biusiaue MeTonoB 00psOBI Ha OTHOIIEHUS COPHBIX PACTCHUH C KyJIBTYPOH BIIAQJHOTO PHCa MPSMOTO ITOCeBa
yepes 30, 55 u 80 gueit mocie mocesa (DAS) B ce3on 6oprr 2009-2010

Weed Management Index Agronomic Management Index | Integrated weed Management Index
Treatment MHpexc KOHTPOIIs COPHBIX WHpeke arpoTeXHUYECKOro Mupaexc UHTErpupOBaHHOTO
Oo6paboTka pacTeHuit KOHTPOJIA KOHTPOJISI COPHBIX paCTECHHUI
30 DAS 55 DAS 80 DAS 30 DAS 55 DAS 80 DAS 30 DAS 55 DAS 80 DAS

T, 1.26 1.198 1.11 0.26 0.198 0.105 0.76 0.698 0.61
T, 1.27 1.075 1.06 0.27 0.075 0.058 0.77 0.575 0.56
T, 0.98 1.034 0.96 -0.02 0.034 -0.036 0.48 0.534 0.46
T, 1.01 1.052 0.98 0.01 0.052 -0.017 0.51 0.552 0.48
T, 162.76 1.143 1.06 161.76 0.143 0.055 162.26 0.643 0.56
T, 41.84 1.142 1.09 40.84 0.142 0.087 41.34 0.642 0.59
T, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

T T, annotation is given in Table 1.

Table 11. Effect of weed control methods on three agronomic indices of weed-crop relationships in wet direct-seeded rice

at 30, 55 and 80 days after seeding (DAS) during Boro season 2010-2011

Tab6auua 11. Biusaue MeTos10B 60phOBI HA OTHOLIEHUS COPHBIX PACTEHHM € KyJIBTYpO# BIaIHOTO pHca MPsIMOTO TToCceBa
yepes 30, 55 u 80 aueii mocie nmocesa (DAS) B ce3on 6opsr 2010-2011

Weed Management Index Agronomic Management Index | Integrated weed Management Index
Treatment WNunexc KOHTpOJIiI COPHBIX WHaeke arpoTeXHUYECKOro WHupexe I/IHTerI/IpOBaHHOI‘(z
pacTeHUn KOHTPOJIA KOHTPOJIA COPHBIX paCTCHUU
30 DAS 55 DAS 80 DAS 30 DAS 55 DAS 80 DAS 30 DAS 55 DAS 80 DAS

T, 0.51 0.47 0.31 0.13 0.11 0.001 0.57 0.53 0.31
T, 0.32 0.36 0.28 0.05 0.07 0.014 0.35 0.40 0.28
T, 0.15 0.14 0.08 -0.01 -0.02 -0.071 0.15 0.13 0.05
T, 0.23 0.18 0.17 0.05 0.01 0.001 0.26 0.18 0.17
T, 7.96 0.43 0.22 0.85 0.18 0.033 8.38 0.52 0.24
T, 5.13 0.43 0.26 0.80 0.16 0.047 5.53 0.51 0.28
T, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

T,~T, annotation is given in Table 1.

Grain yield and yield components
In 2009-2010 (Table 12), the number of panicles m? was
the highest (389) under the treatment mefenacet+bensulfuron
methyl with THW (T,) which was statistically identical to
treatment with pyrazosulfuron ethyl with 1HW (T,) that
produced 373 panicles m followed by hand weeding performed

three times (T,) and BRRI weeder + 1 HW (T,). The lowest
panicle density (136) was observed in control (T.). Similarly,
the highest number of grains per panicle was produced in T,
treatment (89) although it did not differ statistically from all
other weeding treatment except control plot (T,). Mefenacet
+ bensulfuran methyl with THW (T,) resulted in the longest
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Figure 3. Relationship between weed biomass and yield loss in wet direct-seeded rice under alternate wetting
and drying irrigation condition on 30, 55 and 80 days after seeding (DAS)

Pucynoxk 3. B3aumozelicTBHe MeX Iy OMOMAcCOi COPHOI pacTeHUil U IOTepeil yporkas BIaKHOTO prca MPsIMOTo IMoceBa
IIpY TIONIEpEMEHHOM yBIaKHEHUH U ocymeHnH Ha 30, 55 u 80 cytku nmocne nocesa (DAS)

Table 12. Yield and yield contributing characters of WDSR in different weed management options under AWD condition
during the Boro seasons of 2009-2010 and 2010-2011

Taonauna 12. Ypoxaii 1 moka3areiay ypoxXaiHOCTH BIaXXHOTO PHCca MPSIMOTro OCEBa IPH MOIEPEMEHHOM YBIaXKHECHUN
1 ocymieHuH B ce30H 60pb1 2009—2010 1 2010-2011 rr.

Panicle number, ex. m-> | Number of grains per panicle | Weight of 1000 grains, g Grain yield, t ha!
Treatment q 21 q Bec 1000 H, T Vposkaii 3epHa, T ra’!
Obpadorka HCIIO METEJIOK, IIIT. M HCIIO 3epeH Ha METEIKY ec 3epeH, porKaii 3epHa, T ra
2009-2010 | 2010-2011 | 2009-2010 | 2010-2011 | 2009-2010 | 2010-2011 |2009-2010 | 2010-2011
T, 231 300 81 85 23.65 23.23 4.92 4.61
T, 261 317 82 87 23.07 23.09 5.41 5.32
T, 389 421 89 96 24.41 24.48 6.88 7.91
T, 373 395 85 93 24.00 24.09 6.53 7.71
T, 325 388 84 90 23.63 23.66 6.44 7.22
T, 316 352 83 88 24.35 23.32 6.19 6.64
T, 136 197 31 48 20.48 20.76 0.94 1.09
LSD(.,,) 46.40 29.90 14.03 15.83 1.47 1.62 1.33 0.48
CV (%) 8.98 4.96 10.31 10.59 2.76 3.93 14.07 4.68

T T, annotation is given in Table 1.

(22.53 cm) panicles which albeit were statistically not different
from those treated with pyrazosulfuron ethyl with IHW (T ).
The shortest (17.08 c¢cm) panicle length was obtained from
the control treatment (T.). A 1000-grain weight also varied
significantly among the treatments. The highest weight was
attained with T, treatment which was similar with triple hand-
weeding (T,). In the growing season of 2010-2011, similar

patterns were observed in the yield outcome. During 2009—
2010 & 2010-2011, the highest grain yield (6.88 and 7.91 t
ha') was produced from the treatment mefenacet+bensulfuron
methyl with THW (T,) which was on par with pyrazosulfuron -
ethyl + 1THW (T,) with grain yields of 6.53 and 7.71 t ha™'. The
control treatment produced significantly lower yield and yield
components during both seasons.

Discussion

Weed growth and weed control efficiency (%)

In general, weed density and biomass were lowest with
the herbicide mefenacet+bensulfuron methyl followed by
pyrazosulfuron ethyl at all observation dates during both
planting seasons, whereas the weedy control plot produced
the highest density and biomass of weeds. At 30 DAS, weed
density and biomass were comparable in the control, triple
hand-weeding, and BRRI weeder + one hand-weeding plots,
as no weeding had been applied in any of these treatments at
that time. At 30 DAS, a maximum reduction (as percentages
to weedy control) in total weed density and weed dry weight
was recorded 82.55% and 88.26%, respectively, in the
mefenacet+bensulfuron methyl treated plot followed by
pyrazosulfuron ethyl treatment with 77.36% and 84.59 %.

Similarly, at 55 and 80 DAS, the reduction of average
weed number and biomass was more than 70% and 80%
for the treatment of mefenacettbensulfuron methyl and
pyrazosulfuron-ethyl. A significant impact of treatments on
weeds as observed in this study confirms the findings of many
other researchers (Jayaetal.,2011; Rao et al.,2007, Mahajan et
al., 2009). During both growing seasons, higher effectiveness
of weed control (WCE>80 %) was achieved with the treatment
mefenacet + bensulfuron methyl and Pyrazosulfuron. These
data agree with those by Bhuiyan and Gazi (2010), who
reported that mefenacet + bensulfuron methyl 53%WP @
594¢g ai ha! lead to higher WCE (> 80%) and lower density
and dry weight of weeds which ultimately resulted in higher
yield components and grain yield of rice.
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Weed infestation

In this study, rice fields were infested with different weed
species, exhibiting notable variation in their relative density
and importance value across different stages of the growing
season. During the 2009-2010 season, ten weed species were
identified in the unweeded control plots, while twelve species
were observed in the 2010-2011 season. Weed communities
consisted of a mixture of grasses, sedges, and broadleaf
species throughout both years. Scirpus juncoides was the most
dominant and consistently occurring species in both growing
seasons. In 2009-2010, Fimbristylis miliacea and Lindernia
floribunda were significantly present at 55 days after seeding
(DAS), likely due to their phenological traits and favorable
environmental conditions at that time. By contrast, during the
2010-2011 season, two other species, Ludwigia octovalvis
and Marsilea minuta were recorded, which may also relate
to conducive environmental factors specific to that season.
Analysis of weed relative density indicated that the sedge
Scirpus juncoides, along with the grasses Echinochloa crus-
galli and Cynodon dactylon, were the most prevalent species
in the weed community. Notably, the relative density of
broadleaf weeds increased in the later stages of the growing
season, while that of grasses and sedges declined. These
findings align with previous reports by Bhuiyan et al. (2010)
and Hasanuzzaman et al. (2008), who documented similar
patterns in weed population dynamics in rice ecosystems.

Relative proportions of different weed types

Weed management decisions may be efficient if based on
the relative weed density and dry matter weight in a given
weed community. In the present study up to 30 DAS, densities
of sedge weeds contributed over 80 % in most of the treatments
while broadleaf weeds contributed less, but over time, the
contribution of broadleaf weeds increased. At 55 and 80 DAS,
the relative contribution was also higher in sedges followed
by grass. At 30 DAS, weed dry matter contribution was
much higher in grasses followed by sedges and broadleaves.
However, at 55 and 80 DAS, the contribution of sedges and
broadleaves increased, although grasses still contributed the
most. Although sedges showed the highest densities, grasses
contributed more dry matter at all sampling times in both
growing seasons. Weed species composition changed over
time according to the period of the growing season and weed
management treatment in both years. The results of the present
study disagree with previous findings of Khaliq ef al. (2011)
who found that broad-leaved weeds account for >50 % of total
weed dry biomass in the early season while grasses and sedges
contributed over 80 % in the late season. The local climate and
hydrology of the experimental site were conducive to luxurious
weed growth and diversity, as the fields were not immersed in
water due to AWD irrigation. The differences in weed density,
dry biomass, and relative proportions of different weed types
can be attributed partly to treatment differences and partly to
the inherent weed flora of the site. Understanding the structure
of weed communities, in terms of dry matter and density of
various weed types, will facilitate the development of effective
and economical weed management strategies in WDSR under
AWD irrigation system.

Weed Composition and Summed Dominance Ratio

SDR is more informative than any single measure in
reflecting the contribution of a weed species in the community.
During both growing seasons, at 30 and 55 DAS, the most

dominant weed species was Scirpus juncoides. After 55 DAS,
the weed species dominance pattern changed, with broadleaf
weeds dominated over sedges and grasses. However, in
control plots, grasses and sedges always showed the highest
dominance. The treatment mefenacet + bensulfuron methyl
and pyrazosulfuron - ethyl was also dominated by Scirpus
Jjuncoides followed by Echinochloa crus-galli and Cynodon
dactylon at 30 DAS but grasses and sedges were replaced by
broadleaves at 55 and 80 DAS in both growing seasons. In the
later sampling time (80 DAS), Lindernia floribunda was the
most dominant weed species in plots treated with mefenacet
+ bensulfuron methyl and pyrazosulfuron ethyl treatment,
accompanied with some other broadleaf and grass weeds.
Sphenoclea zeylanica, Lindernia floribunda and Leptochloa
chinensis started to dominate the weed community after 30
DAS in both growing seasons. Bhagat et al. (1999) stated that
the period from 45 to 60 DAS is the stage when maximum
weed pressure against the rice crop is observed. Rice yields
drastically declined to their lowest production when rice and
weeds competed in the absence of weed control measures
between 56 and 72 DAS (Mahfuza, 2006). In the present
study, it was found that sedges and grass weeds were highly
dominant in the early competition stages (30—55 DAS) across
treatments, while the broadleaves started to dominate after 55
DAS, reaching their peak at the latest stage. Based on summed
dominance ratio (SDR), averaged over two planting seasons,
the most dominant weed species could be arranged in the next
order: Scirpus juncoides > Echinochloa crus-galli > Cynodon
dactylon > Lindernia floribunda > Leptochloa chinensis >
Sphenoclea zeylanica > Cyperus iria > Cyperus difformis>
Fimbristylis miliaceae> Monochoria vaginalis. Anwar et al.
(2012) observed similar species dominance in aerobic rice
system in different weed management systems. Grass and
sedge weeds were found to be more aggressive in this study,
which might be due to AWD irrigation conditions that favored
grass and sedge weeds more than the broadleaf weeds at early
growing season. The abundance of broadleaf weeds under
water-saturated conditions has also been reported by Juraimi
etal. (2011).

Coefficient of similarity

Comparison of weed species composition between
treatments in each planting season were made using the
Sorensen Index of Similarity (S) (Goldsmith et al., 1986).
During 2009-2010, S value was 100 % indicating no difference
in weed species across treatments. In this planting season,
eight weed species were observed in each treatment. But
during 2010-2011, the S value was observed to range from
82.35to 100% at 30 DAS. Later, at 55 DAS the S value ranged
from 85.71 to 100% and at 80 DAS from 90.90 to 100 %.
These results revealed that differences in weed management
treatments did not significantly affect the composition of weed
species. These results are consistent with the observations of
Bhagat et al.(1999).

Weed indices and crop relationships

A lower Weed Persistence Index (WPI) was consistently
observed in plots treated with mefenacet + bensulfuron-methyl
and pyrazosulfuron-ethyl across all observation periods,
indicating the higher weed control effectiveness (WCE) of
these treatments during both growing seasons. At the initial
observation (30 DAS), the three hand weedings (3HW) and
BRRI weeder + one hand weeding (1HW) treatments recorded



48 Bhuiyan M.K.A. et al. / Plant Protection News, 2025, 108(1), p. 35—49

higher WPI values, as no weed control measures had yet
been applied, making these plots comparable to untreated
controls. During this stage, grasses and sedges contributed
predominantly to the higher WPI values. The application of
mefenacet + bensulfuron-methyl and pyrazosulfuron-ethyl
also resulted in consistently higher Crop Resistance Index
(CRI) values at all crop growth stages across both seasons,
reflecting improved crop competitiveness. These findings
align with those of Khaliq et al. (2011), who reported a lower
WPI (0.28) value under manual weeding and a higher WPI
(0.88) with bispyribac-sodium application. Furthermore, lower
values of the Weed Management Index (WMI), Agronomic
Management Index (AMI), and Integrated Weed Management
Index (IWMI) were recorded in the chemically treated plots,
confirming their superior weed control performance under
WDSR conditions with alternate wetting and drying (AWD)
irrigation. These results are consistent with Singh et al. (2008),
who also reported improved weed indices under integrated
weed control strategies.

Yield, yield components, and yield loss

Grain yield increased with weed management treatments
compared to the unweeded control in both years. The treatment
mefenacet+bensulfuron methyl achieved grain yields of 6.88
and 7.91 tha'in 2009—-2010 and 2010-2011 years respectively.
This might be due to proper weed management in these plots,
which enhanced the efficiency of weed control resulting in
higher photosynthetic capacity, growth and development of
rice. The herbicides, oxadiargyl and pendimethalin, did not
produce better yield due to their phytotoxic effect on rice
seedlings and lower weed control efficiency. Our results agree
with those of many authors (Jaya et al., 2011; Bhuiyan et al.,
2010; Johnson et al., 2004). Weeding treatments consistently
resulted in higher yield and better yield components. Average
yield losses due to weed infestation were recorded at 83 %
in the 2009-2010 season and 84 % in the 2010-2011 season,
regardless of the weeding treatments applied.

Conclusion

Weeds are a major biological constraint in WDSR due to
the parallel emergence of weeds and rice seedlings, making
them difficult to control. Effective strategies for weed
management in WDSR depend on the critical period of weed
control, the local weed flora and the implementation method.
In order to achieve effective management of weeds in WDSR
under AWD irrigation multiple weed management techniques
were examined. Under AWD conditions in WDSR, Scirpus
Jjuncoides, Echinochloa crus-galli and Cynodon dactylon were
the most dominant weed species while Fimbristylis miliaceae,

Cyperus iria and Lindernia floribunda were only sporadically
recorded. Weed persistence index, weed management index,
and agronomic management index were lower in the mefenacet
+ bensulfuron methyl + 1HW and pyrazosulfuron - ethyl +
IHW treatments at 30, 55 and 80 DAS. The application of
pyrazosulfuron ethyl or mixture of mefenacet and bensulfuran
methyl, followed by hand weeding at 55 DAS resulted in
higher grain yield and proved to be the best weed management
option for WDSR under the AWD irrigation system.
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BJIMSSHUE CTPATETMI BOPBBBI C COPHLIMU PACTEHUSIMU
HA X POCT U COCTAB COOBILECTBA, A TAKXXE YPOXAMHOCTbD BJIAXXHOI'O PMCA
[MPAMOI'O ITOCEBA I1PU ITOITEPEMEHHOM YBJIA’KHEHWW 1 OCYILIEHUUN
M.K.A. Byiisi', C.V. Byiis>, M.A. Canek', A. Xaryn'
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Cucrembl ynpaBieHHS BOJHBIMH pecypcamMH AJsl BIaXHOro puca mpsimoro mocesa (WDSR) ¢ momepemeHHBIM
yBIaXHeHHeM u ocymienneM (AWD) oxkaszamuck 3¢ dextuBHbIME pecypcocOeperaronmmu (RC) TexnHonormsmm uis
pon3BoACTBa prca. OMHAKO NPaKTHKA OOPHOBI C COPHBIMH PACTEHUSIMU B PEeCypcocOeperaromix TEXHOIOTHUsIX He ObuIa
JIOJDKHBIM 00pa3oM paccMOTpeHa B jnTeparype. Llenblo ITaHHOTO MccienoBaHMs ObIIIO M3ydeHHE NUHAMHKH COPHBIX
pacTeHnii 1 MHTETpUPOBaHHbBIX cTpareruii 6opsOsl ¢ HUMKH B WDSR B cucreme opomennss AWD. brito nposeneHo npa
TIOJIEBBIX IKCIIEPUMEHTA C CEMBIO BapHaHTaMH OOpHOBI ¢ COPHIKAMH B TEUCHHUE ABYX MOCIEI0BATENBHBIX BEreTallMOHHBIX
ce30H0B, 2009-2010 u 2010-2011, B banranenckoM HHCTUTYTE UCCIENOBaHUN puca, ['a3umyp. Pe3ynbrarTsl nokasanu,
9TO HanOoJIee BAXXHBIMHU OBIIIM TaKUe BUABL, KaK Scirpus juncoides, Echinochloa crus-galli n Cynodon dactylon. Hanipotus,
Fimbristylis miliaceae, Cyperus iria u Lindernia floribunda, no-BunumMomy, TprHHAAJISKAIN K HANMEHEE BaXKHOU TpyTIIe.
CopHble pacTeHHs, KOTOpbIe BMEIIMBAINCH B TE€UEHHE 55 THEH Mocie rmoceBa, OKa3ayid 3HAYUTENIbHOE BIMSHNAE Ha POCT
n ypoxaiHocTh prca. Co BpeMeHeM PEeHTHHT JOMUHHPOBAHUS COPHBIX PacTeHHH n3MeHwmIcs. [IpuMeHeHne repOunnIoB
MedeHaneT+oeHcynb(GYpOHMETHI M MHPa30CyIbQyPOHITIII BMECTE C OJHOPYYHOH MPONONKOH 3(P(PEKTUBHO CHMKAIO
POCT COPHBIX PACTEHHUMH, YTO NPUBOAWIO K Oosiee BBICOKOH 3(h(eKTUBHOCTH OOPHOBI C HUMH U YPOXKalHOCTH 3epHA. DTH
JiBe 00pabOTKN CHIDKAIIN TTOKa3aTellH, CBI3aHHbBIE C COPHBIMU PACTEHHUSMHU, U MOBBIIIAIIN YCTOHYUBOCTD KYyJIBTYP.

KnroueBble cjioBa: BeIpalIvBaHHWE pHca, AWHAMUKA COPHBIX PAacTEHHH, 60ppOa ¢ COPHBIMM PacTCHHSAMH, ypOXxKal

3epHa
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FIRST REPORT OF THE NATURAL INFECTION OF CEPHALEUROS VIRESCENS
CAUSING ALGAL SPOT ON AVOCADO LEAVES IN THE PHILIPPINES
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The avocado Persea americana is an important tropical fruit that is a good source of vitamins and minerals, as well as
fatty acids and lipids. It is also an important fruit tree for growers as a source of livelihood. In April 2024, severe infections
of algal spot characterized by circular, orange to brown spots were observed on the leaves of avocado plants grown in
Guagua, Pampanga, Philippines. Based on morphology, the pathogen associated with the algal spot was identified as
Cephaleuros virescens. This is the first confirmed record of C. virescens on avocado leaves in the Philippines.
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Introduction

The avocado Persea americana Mill. contains vitamins,
minerals, and fatty acids and is rich in polar lipids that have
important roles in cell membrane processes (Zafar and Sidhu,
2011; Aratjo et al., 2018). This plant, native to Mexico and
Central America, is grown in 884,035 hectares in 72 coun-
tries with a total production quantity of more than 9 million
tons in 2022 (Food and Agriculture Organization ..., 2024).
More than half of the avocados were produced in South Amer-
ica, with Mexico (28 %), Colombia (12 %), Peru (9.5 %), and
Dominican Republic (8 %) as top producing countries (Food
and Agriculture Organization of the United Nations, 2024).
In Southeast Asia, Indonesia is the top producer at 389,000

tons, ranking 6" in the world’s production of avocado. The
Philippines ranks 33", producing 20076 tons of avocado in
2022. Cephaleuros virescens is a filamentous green alga that
parasitizes plants, mainly infecting the leaves (Nelson 2008).
This pathogen is characterized by a thallus that grows primari-
ly on leaf surfaces below the cuticle (Nelson, 2008).

In April 2024, severe algal spot infection was observed on
the leaves of avocado P. americana grown in Guagua, Pam-
panga, Philippines. This symptom on avocado leaves has nev-
er been reported in the Philippines. Therefore, this study aimed
to confirm and verify the algal spot pathogen through morpho-
logical characterization.

Materials and Methods

The ten samples were collected from ten two-year-old
avocado trees planted with the distance of 4 meters between
trees. All samples were placed in envelopes and returned to the
laboratory of the Department of Biology, College of Science,
De La Salle University, Manila, Philippines. The specimens
were deposited in the DLSU Plant and Soil Health Research

Unit Microbe Repository. Pieces of the infected leaves were
carefully excised with a scalpel. Pathogen samples were
mounted on microscope slides with distilled water and cov-
ered with a cover slip. The prepared slides were then examined
under a light microscope (Nikon Eclipse Ei, Japan).

Results

Symptoms on avocado leaves were the presence of circular,
orange to brown spots, usually protruding, which varied in size
and were scattered on the adaxial side of the leaves (Fig. 1). No
wilting or yellowing of leaves was observed. Morphologically,
the pathogen (Fig. 2) had thalli with circular disks growing on

the surface of the leaves (Fig. 2a), continuously, with a pseu-
doparenchymatous growth habit, having slender filament setae
(Fig. 2e), terminal sporangiophores that were clumped, and
globular to elliptical sporangia (Fig. 2b-d, 2f).

Discussion

Cephaleuros virescens is the most common pathogen caus-
ing algal spot disease, found on avocados (Nelson 2008, Suto
& Ohtani 2009, Pitaloka et al., 2015). In this study, C. virescens
has been identified as the pathogen associated with algal spot
disease in avocado leaves collected from the Philippines. The
symptoms and characteristics of our specimens (see Results
section) were similar to C. virescens (Suto, Ohtani, 2009,
Pitaloka et al., 2015). The infection on leaves only occurred on

the adaxial side, and no visible necrotic spots were observed
on the abaxial part (Suto et al. 2014). High temperature and
relative humidity, which are common conditions in the Phil-
ippines, are favorable for the algal spot development (Mala-
ga et al. 2011). This study collected the diseased leaf samples
around April 2024, when conditions were hot and dry (no
precipitation) but humid (high relative air humidity). The tem-
perature in the Province of Pampanga in April 2024 reached as

© Balendres M.A., Lapira R.J., published by All-Russian Institute of Plant Protection (St. Petersburg).
This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/).
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Figure 1. Algal spot disease caused by Cephaleuros virescens on avocado leaves

Pucynoxk 1. ITaTHHCTOCTH, BBI3BaHHAS BoHopocibio Cephaleuros virescens, Ha TACTBSIX aBOKAI0

Figure 2. Cephaleuros virescens under the light microscope: a, lesion caused by C. virescens on the upper leaf;
b, c, thallus on the upper leaf with sporangiophores; d, sporangiophores; e, setae; f sporangiophores bearing sporangia

Pucynok 2. Cephaleuros virescens B CBeTOBOM MHKPOCKOIIE: a, IOpakeHue, Bbi3BaHHOe C. virescens Ha BepXHEH CTOPOHE
nucTa; b, ¢, CIOeBHIIE HAa BEPXHEH CTOPOHE JIUCTA CO CIIOPaHTHEHOCaMu; d, CIIOPAaHTHEHOCIIBL; €, ICTHHKH;
f, cnopanruoopsl, HECYIIHE CIIOPAHTUH
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high as 37°C, with 88 % relative humidity. The month prior,
the temperature was as high as 35°C, with relative humidity
reaching 94 %. These conditions favored the algal spot devel-
opment in the area where the avocados were planted.

Algal spot disease have been observed in several trees
(e.g., Chrysophyllum caimito, Morus alba) in several places
in the Philippines (Tangonan 1999), but there have been no
scientific reports of this pathogen. There is also no record of
the deposition of the isolates. This is the first confirmed sci-
entific report of algal spot on avocado leaves. In this study,
C. virescens was found on avocado plants grown in Guagua,

Pampanga, Philippines. While Cephaleuros species are known
algal spot pathogens, little is known of its distribution, occur-
rence, and host range in the Philippines, which justifies the
need for future studies. Furthermore, investigating the impact
of severe algal spot infection in avocado and other tropical
plants can provide a better understanding of the importance of
this pathogen in commercial production settings. This could
lead to research aimed towards an integrated disease manage-
ment strategy. Basic knowledge about this pathogen would
help prepare information and educational materials for aware-
ness about its biology, pathology, and prevention.
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TTEPBA S HAXOJIKA ITAPASUTUYECKOM BOJIOPOCIIU CEPHALEUROS VIRESCENS
KAK BO3BYIUTEJIA IITHUCTOCTU JIMCTBEB ABOKAJ10O HA ©OMJIMIITIINHAX
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ABokano Persea americana — BaXHBIH TPONMUYECKUH (PYKT, HICTOYHUK BUTAMHHOB U MHHEPAJIOB, a TAKXKE KUPHBIX
KHCJOT U JIMOUAOB. DTO BaXXKHOE IJIOA0BOE AEPEBO Il MPOU3BOJUTENEH KaK UCTOYHHK CPEACTB K CYLIECTBOBaHMIO. B
anpenie 2024 rona Ha JINCTHAX pacTeHHWH aBOKano, BeIpamieHHbIX B ['yarya, [lammanra, @ununmnuael, 66110 00HApYKEHO
CYIIECTBEHHOE MTOpayKeHNE MTHUCTOCTHIO, BEI3BAHHOM MapasuTHIECKOH BOAOPOCIbI0. 3a00eBaHIe XapaKTepH30BaJIOCh
KPYIJIBIMH  OPaH)KEBO-KOPHYHEBHIMH TATHaMH. Ha ocHOBaHMM MOP(OJIOTHYECKOTO0 aHann3a, BO3OYyAWTENb ObLI
uneHtnunuposan kak Cephaleuros virescens. 1o mepBasi TonTBepkKAeHHas Haxonka C. virescens Ha JINCTBAX aBOKAI0

Ha OumnnnuHax.
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BOEHHBIE Y TIOCJEBOEHHBIE I'Olbl BCECOIO3HOI'O (HBIHE BCEPOCCHUMCKOTI'O)
WHCTUTYTA 3AIIATHI PACTEHUI

WARTIME AND PAST-WARTIME YEARS OF ALL-SOVIET (NOW ALL-RUSSIAN)
INSTITUTE OF PLANT PROTECTION

ITocranoBnennem CHK ot 25 ntonst 1929 r. Ha 6a3ze otnena
MPUKIIaIHOW SHTOMOJIOTUH M J1a00paTOPUH MUKOJIOTHU U (HH-
Tonarosnoruu ['ocyaapcTBEHHOr0 MHCTUTYTA OINBITHOM arpo-
Homun (ITMOA) B cructeme Beecoro3Hol akaaeMHH CETbCKO-
xo3siicTBeHHbIX HayK (BACXHIJI) 6611 co3nan BeecorosHbrit
HAy4YHO-UCCJIE[OBATEIIbCKUM MHCTUTYT 3allUThl pPacTEHUI
(BU3P). OcHOBHOE HampaBieHUE JESTEIFHOCTH WHCTUTYTA
— pazpaboTka (yHIAMEHTATBbHBIX W NPHKIATHBIX HCCIEIO-
BaHWH B OOJACTH 3alUTHl PACTEHUU KaK OCHOBA CO3JaHHS
HUHTETPUPOBAHHBIX CHUCTEM 3aIlUThl CEIbCKOXO3AHCTBEHHBIX
KyJIBTYp OT BPEIHBIX OpraHU3MOB IS oOecriedeHus puroca-
HUTApHON 0e30MacHOCTH arpodkocucteM. Hawanace Bemukas
OteuecTBeHHAs BOiHA, 1 MHOTHE coTpyaauku BU3P ymu Ha
¢bpont. 8 cenTsiOps 1941 r. Jlenunrpan okasaincst B OJokaze.
BU3P ocrapancs B ocaxneHHoM Jlenunrpazae 1o 16 siHBaps
1942 r. Pacniopspxerne 3 BACXHUJI 06 sBakyaruu WHCTH-
TyTa B I. KoTiac ApxaHrenbckoid obaactu 0buto mosxydeHo 10
sHBapsi. OTBETCTBEHHBIM 3a JBaKyalWio ObUI Ha3HA4YEH 3aM.
JnupekTopa rno HayuHoil yactu I1.B. CazoHoB. 16 sHuBaps 1942
rosia B MHCTUTYTE U3/1aHO pacnopspkerne Ne 4 00 3Bakyannu
40 corpynHukoB mHCTUTyTa B I Kotmac. B r. Jlenunrpane
ocraBasiochk 8 yenoBek Bo miase ¢ npo¢. C.M. TyneneBuuem.
B Tsxenedmux ycnoBusx ONOKagpl COTPYAHUKH yTAaKOBBIBA-
11 000pyROBaHKE, KHUTH U «30JI0TOI» (HOHI HHCTUTYTA — MH-
KOJIOTHUECKHi repOapuii. 3naHue MHCTHTYTa Ha lcaakues-
CKO¥1 ruToma iy ObII0 0CBOOOK/IEHO 1101 BOCHHBIN TOCIIUTANb,
gacTb 000pYIOBaHUS U TepOapHii OBUIH pa3MEIIeHB! B 3aHUN
Bcecoro3Hoil MHCTUTYTa pacTeHHeBOACTBa M Ha EmarnHom
octpoBe. B nmozxBane EnarmHckoro qBOpa XpaHUIOCH 00JIb-
I0€ KOJIMYECTBO IMECTHIMJIOB, KOTOPHIC B JaJIbHEHIIEM HC-
TTOJTH30BAJIH B TOACOOHBIX X034HUCTBaxX JIeHMHTpaaa.

B ntone uznaercs nprkas Ne 37 0 MOOMIM3aMK COTPYIHH-
KOB JIJIs 0OecTieueHust 3aluThl pacTeHuid B I. Jlennnrpane. Ha
HcaakneBckoi rurona i ObII 0CHOBaHbI OTOPOJIBI, TA€ BbIpa-
IIMBAJIU KaITyCTy, COTPYAHUKH OKa3bIBaJI B 3TOM CHCTEMATH-
YeCKyI0 MoMoIb, a B Xo3gicTBax IIpumopckoro u OKTa0ps-
CKOTO PalilOHOB ropoja MPOBOAMIH 3ALUTHBIE MEPOMPUSTUSL
1o 60pr0e C BpeaUTENIIMH U OONIE3HIMU OBOIIHBIX KYJIBTYpP U
kaprodens. belin opraHn3oBaHbl Kypehl Uil pYKOBOAUTEIECH
XO35HCTB, arpOHOMOB, Opuraaupos. [IpoBoaMINCH KOHCYIBTA-
IIUY U1 HHAWBHYATBHBIX OTOPOIHUKOB. B dheBpane 1943 1. B
Jlenunrpane ObUTa OpraHN30BaHa CTAHINS 3aIINUTHl PACTCHUI.
B mae 1943 1. bropo ropkoma BKII(6) mpussiio pemenue o0
OTBETCTBEHHOCTH JJUPEKTOPOB MOJCOOHBIX XO3IHCTB U COBXO-
30B 33 CBO€BPEMEHHOE BBISIBJICHUE U MOAABICHHE 04aroB Bpe-
muTeneil u OonesHell pacteHnid. beima yTBepikIeHa cucTeMa
MpOGMIAKTHUECKAX MEPONPHUATHHA TI0 3allUTe OBOIIHBIX
KyJBTYD.

OBakyupoBaHHble B TI. Komiac cOTpyIHUKM WHCTHUTY-
Ta pa3BEpHYIH pPaOOTHI IO W3YYEHHIO BUAOBOTO COCTaBa

B pa60Te HCIOJIB30BaHbl MaT€pHralibl, OHy6J'II/IKOBaHHI>Ie B CTaThbeC:

BO30yauTeNnell OoNe3HeH M COCTABICHHIO MEPONPHITHH I10
00opbOe ¢ HEUMHU, HO 3BaKyanus B Komiac okazanoch BpeMeH-
HOHW. DTO OBUT MCKIIIOYUTENIFHO HEYAaYHBIN ITYHKT JJIS1 BBITIOJ-
HeHUsI 3a1a4, moctasieHHBIX BACXHIJI, u Bckope HHCTUTYT
nepeexan B Boctounsrii Kazaxcran B T. 3bIpssHOBCK. B 3bipsi-
HOBCKE pelajioch 0TBeTCTBeHHOE [IpaBUTENbECTBEHHOE ClIel-
3aJjaHue — 3allluTa CTPATerHYECKH Ba)KHOW KyJIBTYpPBI KOK-Ca-
rei3a. COTPYIHUKN WHCTHTYTA MPOBEIH OONBIIYIO PadoTy 110
M3YYECHHIO €T0 BpeauTelel, onucanu 6onee 30 BUIOB, Mpen-
JIO)KWJIA KOMIUIEKC 3alIMTHBIX MEPOTIPHSTHH.

B 3bIpsiHOBCKE HHCTHTYT MPOOBLT OKOJIO TOJ1a, a 3aTeM Iie-
peexan B I. [laBnoBck Auraiickoro kpas. Ilepen nHCTUTYTOM
OBUTH MOCTABJICHBI CIIAYIOLINE 3a/Ia4H.

1. Pa3paborars MeTOBI CHIXKEHHSI pacxoia Ae(UIUTHBIX
MHCEKTO(QYHTUINIOB U U3BICKATh 3AMEHUTEIH ECTULIUIOB.

2. V3y4nTh COCTOSHHSI BpeOuTeneld u Oolie3Hel B OCBO-
OOJK/ICHHBIX 30HaX.

3. Pa3paborarb n BHeAPUTH dPPEKTUBHBIE U JOCTYIHBIC
METOIbI OOPHOBI C BPEAHBIMHI OPTaHU3MaMH.

4. Oka3aTh Hay9IHO-IIPOM3BOACTBEHHYIO IIOMOIIIH ITPH BHE-
APCHUHN HOBBIX arponpucMoB.

5. Pemenue BONPOCOB, MpeAyiaraeéMblX HHCTUTYTY IIO
CrHen3agaHusIM.

3a BpeMs HaXOXACHHS B AJNTACKOM Kpae HHCTUTY-
TOM OBUI BBIIIOJHEH OOJNBIIOH 00beM paboT, NOCTaBICHHBIX
BACXHMWJI, mpryem B 04EeHB CIOKHBIX ycioBusx. He Obu1o
TEXHUKH, TECTUIUIOB W ONCSKABI, [UI1 TMAaxXOTHBIX pPadoT
MPUXOANJTIOCH HMCIIOJIB30BaTh KOPOB. Tem ne MCHEC, B OTUX
CIIOKHEHIIINX YCJIOBHSIX CO3/1aBaOCh HOBOE HAlpaBJCHUE B
(HUTONATOIOTUH — AMUGPHUTOTHONOTHS, TIPOBOAMIACH IMMYHO-
JIOTHYECKasi OLIEHKa MHOTHX COPTOB IIICHUI] K PXKABUMHE H
TOJIOBHE, pa3padaThiBAIMCh Mepbl 0OPbOBI C BUPYCHBIMH 00-
JIE3HSIMU PACTEHUH, IPUMaHOYHBIE METObI OOPHOBI C TPHI3Y-
HaMH, OBIIIM MIPE/IIOMKEHBI IECTUIU/BI, CO3/IaHHbBIE HA OCHOBE
MOOOYHBIX TPOAYKTOB TIPH MepepaboTKe HEPTH W OTXOHOB
AHrOpCKOro METaJUTyprH4eckoro 3aBojia, CO3[aBalCs Me-
Tox 6OpHOBI ¢ uepBenioM KoMcTOka — ONMacHBIM BpeANTENEM
IIETKOBHIIBI.

YacTp COTPYIHMKOB HMHCTHTYTA, 3aHMMAIOLIUXCS pa3pa-
0OTKOH OMOJNIOTMYECKOr0 MeTofa OOphObI C BpPEAUTEISIMU
pacteHui, Obuta 3Bakynposana B Cpenuroro Aszuto. [lox py-
KOBOJICTBOM M3BECTHOTO YHTOMOJIOTA, OTHOTO U3 OCHOBATENEeH
ouomornueckoro meroaa 3amuthl pacrenuii B CCCP, mpodo.
H.®. Meiiepa, OHU NPUHSUIM AKTUBHOE Y4acTHE B OPIaHU-
3alM ¥ TPOBEACHUHM MEPONPHITHI MO 3alliTe 3epPHOBBIX
KYJBTYp OT BpeIHOM uepenammku. [t 3Toi menn ObII NCTIoNb-
30BaH sifliee]] TeJIEHOMYC, OIBIT MACCOBOTO Pa3BE/ICHHS KOTO-
poro ObUT HAKOIUIEH paHee.

OcoOeHHO XOYeTCsl OTMETUTh, YTO B TEUEHHE BCErO BO-
€HHOTO MepHoja B WHCTUTYyTE paboTana aclUpaHTypa,
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3aBemyrommM Kotopoit Obur mpod. B.HO. ®danpkenmreiis.
B 1943-1944 rr. B aciupaHType MHCTHTYTa (110 apXUBHBIM
JAaHHBIM) oOy4anuch Oomee 10 uwemoBek. B 3Tw romer ObuH
IIPUHATHL M HOBBIE aclUpPaHThl, B TOM uucie: T.M. Moxkeesa,
TIPOBOIMBIIAS MCCIIEAOBAHUS IO MOJEIMPOBAHHIO W TIPOTHO-
3UPOBAHUIO JTUHAMHMKHM YHUCICHHOCTH MOMYJNAILUI I'PBI3yHOB,
B.1. Tlotnaituyk, KOTOpast cTajna JOKTOPOM HayK U U3BECTHBIM
yueHbIM 10 Oose3HsM iofoBbiX KynbsTyp. O.I1. Kamsbimiko,
MpUHATas B acUpaHTypy B Hadane 1945 r., crama KpymHBIM
CHENMaINCTOM O MOYBEHHBIM MaToreHaM. B ronsl BoiHbI B
actpanTtype yuammiuchk W.J[. Hlammpo u B.A. [llanupo — B Oy-
JIYIIEM W3BECTHBIE CHIEIMAIIUCTHI B 00JIaCTH UMMYHHUTETA pac-
TEHUH K BPETUTEISIM 1 OMOIOTHYECKON 3aIINTHI.

ITo Mepe 0cBOOOXKICHUS paiiOHOB, T/I€ 1O BOWHBI HAXO/IH-
JMCh CTAHIIMU WHCTUTYTa, BOCCTAHABIMBAJIACh UX pabora. B
1944 r. cranu ¢yHxuronuposatk Boponexckast, PoctoBckas,
KpacHonapckasi craHuuu MHCTUTYTa, MUXalIOBCKUNA OMOp-
uelit mynktT BU3P B KupoBorpasckoit o6nactn YkpanHsl. 3a
TO/Ibl HEMEIKOW OKKYTMAaIllMi YBEIWYHIach 3aCOPEHHOCTH IO-
JIel, YUCIICHHOCTh BpeauTeNeil 1 MH(QEKIMN, OTCYTCTBOBAIIH
cpencTBa OOpbOBI ¢ BPEAHBIMU OpPraHU3MAaMH, YHHUTOXKEH
ObUT TTapK MamuH Ui 00paboTKu pacteHuii. Tem He MeHee,
reorpaguyeckas CeTh MHCTUTYTa Havaia ()yHKIIMOHUPOBATb.

Ha CnaBsackoit cranmun (KpacHomapckmii kpaii) cra-
BUTCA Tema: «Meponpustus no Oopb0de ¢ BpeAUTENSIMH U
0O0JIe3HSIMH CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP B OCBOOOXK/ICH-
HOH 30He». BopoHexckas cranims B 1944 r. pa3pabarsiBaer
TeMy: «COCTaBlIeHHE CHCTEMBl MEpONpHUATHHA 1m0 Ooprde ¢
BPEAMTENSIMH M OOJIC3HSIMU CEJIbCKOXO3IHCTBEHHBIX pacTe-
HHUH B OCBOOOXKJIEHHBIX OT HEMELIKHX 3aXBaTYMKOB PaOHAX).
CocraBisieTcss NPOTHO3 pa3BUTHS BpenuTeneil u Oone3Hen
Ha 1945 r. u cooTBeTcTBYIONIHE arpoyka3anusa. COTPyIHUKU
CTaHIIMM YYacTBYIOT B 00JIACTHOM arpOHOMHUYECKOM COBEIla-
HHUH, B OOJIACTHOM COBEIAHWU MEPEIOBUKOB YPOXKAWHOCTH.
Bemxoqut n3 edaryu 6porropa 1o npocsHOMY KOMapHKy U JBe
CTaThu B Ta3zere Mo 60pbbe ¢ ronoBHEH xieboB. PocToBckas
CTaHIMS PEKOMEH/TYEeT ISl OOPHOBI C JTMCTOBBIMH OJOIIKaMU
MIPUMEHSTH YIIPOILEHHBIE )KyKOJIOBKU. Ha oTnenbHBIX Maccu-
Bax B 0Opb0E ¢ 3UMYIOIIMM 3ar1acoM BpeIUTeIIeH mpearaet
HCTIONB30BaTh Kyp.

MuxaiinoBckuil onopubiii myHktT B3P crasur B 1944 1.
TeMy «Pa3paboTka U BHEIpEHHE B MPOH3BOICTBO CHCTEMBI
MEPOTPHUATHIA 110 OOPBOE C BPeOUTEISIMHA B OOJIE3HAMH CEIlb-
CKOXO3SIICTBEHHBIX KYJIBTYp B 0CBOOOXIEHHOH 30He». Benen-
CTBHE OOJIBIION 3aCOPEHHOCTH MOJEH 3a TOIBI HEMEIIKOH OK-
KyMaluy 3HaYUTEIbHO BO3pPOCIA YUCIEHHOCTh BpEIUTEICH.
Tak, 3amac CBEKJIOBHYHOTO TOJITOHOCHKA YBEJIMYMIICS BO MHO-
TO pa3 MO CPaBHEHHIO C JOBOCHHBIM IIEPUOAOM.

Oco6eHHO BpenoHOCHA OBITa CBEeKIOBHYHAs Ooxa. Hemo-
CTaTO4YHAs OCHALIEHHOCTb XMMHUEH U TEXHUKOH BBIABUTaeT Ha
HEPBBIi MIaH OOPHOBI ¢ BPEAUTEISIMU HCIIONB30BaHUE Kyp Ha
BCeX NOJIAX ceBoobopora. Hayunelii corpynHuk Muxaiiinos-
ckoro omopHoro myHkra B.H. MeHne pexoMmeHmyeT coOiio-
JIeHHe ceBOOOOpPOTa, TIIyOOKyIO 3510JIEBYIO BCIALIKY, IPHMe-
HEHHE KaJIuiHO-(OCHOPHBIX yHOOpeHHH, NPOTpaBIMBAHUE
ceMstH (OPMaTHHOM.

B mocneBoeHHBIM mepuos HACTyNaeT HOBBIM 3Tal pas-
ButHs uccienoannii BU3P. OHu mproOpeTaroT KOHIENTY-
aNbHYI0 OCHOBY, 0a3UpYIOIIYIOCS Ha CUCTEMHOM IPHHIUIIE
(hopMHpPOBaHUS KOMILIEKCHBIX MEPOIIPHUATHI C YIETOM PEKOH-
CTPYUPOBaHUS OTEUECTBEHHOTO PAaCTEHUEBOACTBA, YCHJICHUS

9KOJIOTHYHOCTH BCEX OJIOKOB CHCTEM, U3MEHEHHI B COCTaBe
BpenHOU (ayHbl U (BIOPHI arpOOHOIICHO30B B YCIOBHUSAX KOH-
LEHTPALH BO3/CIBIBAHMS PsAAa BEAYIIUX KyJIbTYp (Ipexie
BCEr0 3€pHOBBIX, TEXHHUYECKUX M OBOINHBLIX). B pabore Bce
OorbIlle HAYMHAIOT YYUTHIBATHCSI ONOIICHOTHYECKUE ACTIEKTHI.
VYeunuBaroTces CBA3U UHCTUTYTA C HAYYHBIMH YyUPEKICHUSIMU
AH CCCP - borarnuecknm nHCTHTyTOM MM. B.JI. Komapo-
Ba, 300JIOTMYECKUM WHCTUTYTOM, [JIaBHBIM OOTaHHMYECKHM
CaJOM, YCTaHABIIMBAIOTCA TECHBIE HAay4HbIE KOHTAakT ¢ MI'Y
n JII'V.

B nepron 19461964 rT. pacmmpsroTcss HCCIIETOBAHUS T10
BBISIBJICHUIO BHJIOBOTO COCTaBa M XO3SIMCTBEHHOTO 3HAYEHHMS
naroreHoB. OIHUCHIBAIOTCS HOBBIE 3a00JEBaHMS, CPEAN KO-
TOPBIX — MWJIZIBIO M Oesiasi p>KaBYMHA MOJICOTHEYHHKA, Iep-
KOCIIOPEJIIE3 3CPHOBBIX, a(haHOMMIICTHAs KOpPHEBas T'HUIIb
3epHO0000BBIX U Jip. Pa3zpabaThIBalOTCSI MPUHIMIIEI U METO-
JbI JTOJATOCPOYHOTO M KPAaTKOCPOYHOTO IPOTrHO3a OOne3HeH,
TIPEX/Ie BCEro prKaBUMHBI M MyYHHCTOM POCHI MIIEHHUIBI, (HH-
Toropo3a Kaprodemns u ap. OTHOBPEMEHHO MPOIOIKACTCS
pabora 1o pailoOHMPOBaHMIO TEPPUTOPHH CTPAaHBI HA OCHOBE
MIPOSIBJICHUsI BPEJOHOCHOCTH Haubolee OnacHbIX BO30OyIaHTeE-
neit OonesHell pacteHuil. IHCTUTYT BKIIIOYAETCS B MIMPOKOE
W3y4YEHUE PACOBOTO COCTaBa P)KaBUMHHBIX T'PHOOB M COBEp-
IIEHCTBOBAHNE MEpP 3aIIUTHI IOCEBOB INIICHHUIBI OT 3a0oe-
BaHMs; YCTAHABIIMBAIOTCS TECHEHIINE CBSI3M J1a00paTOpHU
UMMYHHTETa K OOJE3HSAM C CEJNEKIHOHHBIMHU YUYpPEKICHUS-
MU, WU3y4aloTCsl BUPYCHBIE OOJIE3HH CEJILCKOXO3SIHCTBEHHBIX
KynsTyp. B xoH1E 40-x — Havame 50-X TOIOB Ha I0T€ CTpaHBI
BO3HHMKJIa OCTpeHIas npodiema, CBI3aHHasi C MACCOBBIM pa3-
MHOXKCHHEM BpEIHON depenamku. OpraHu3yeTcss HECKOIbKO
KPYIHBIX 3KCHEIUIUHA 0 W3YyYESHUIO BPEIUTENS U HAXOXKJIe-
HUIO HAJIEKHBIX METOJIOB 3aIIUTHI 36PHOBBIX KYJIBTYp OT BPE-
HOH uepenamiky. B cBsi3u ¢ MacCoBBIM pa3MHOKEHHEM 3€PHO-
Bol coBkM B TeueHue 1956-1960 rr. B CeBepHrblii Kazaxcran
HampaBJisieTcs: KomruiekcHas skcneaunus BU3P. 3a kopoTkuit
CpPOK OBIT MOJTYYEeH OOUIMPHBIN MaTepHaj, pacKpBIBAIOIINI
HaIpaBJIeHHOCTh TPOIECCOB (OPMHUPOBAHMS BPEIHON M TI0-
JIe3HO#1 (hayHbI HA BHOBb OCBaMBaeMBbIX 3eMIISIX U pa3paboraHa
cUCTEeMa MEPONPHSTHIL MO 3aIUTE TIOCEBOB MIIEHHUIIBI OT 3ep-
HOBOI COBKM. MHOTHE y4eHbIe HHCTUTYTA ObLIM HarpakJCHbI
MeJaJIbIo «3a OCBOCHHE IIETTMHHBIX 36MENbY.

B mocneBoeHHbIl Iepuox HeoOXoauMo ObLIO NpUAATh
HOBBIH MMITYJIBC B Pa3BUTHH XMMHYECKOTO METO/A 3allUThI
pactenuii. PaboTta B 3TOM HaIpaBJICHUU CTPOMIIUCH B COIPY-
KECTBE C BEAYIIMMH XMMHKaMHU CTpaHbl. [log pyKoBOACTBOM
I1.B. Ca3oHoBa co31aBajiach TOCXMMKOMUCCHSI, a TAKXKe pa3-
pabaTeIBAJIOCh TOJIOKEHHE O TOCYIAapCTBEHHOM HCHBITAHUH
IpenaparoB Juisl 3alMThl pacTeHni. bruto coznano 6omnee 40
TOKCHKOJIOTHYECKHUH JTabopaTopuii BO BCEX MOYBEHHO-KIINMa-
TUYECKUX 30HAX CTPaHbI, YTO MO3BOJIMIIO HAYYHO 0OOCHOBATH
ACCOPTUMEHT MTECTUIMOB U PETryIsIpHO ero 00HOBIATE. BU3P
B 3TOT HEPHOJ SBISUICS LIEHTPOM 3alUThl PACTEHHH B CTpa-
He, OCYIIECTBIISAA OJXHOBPEMEHHO HayYHO-METOJMUYECKOe py-
KOBOJICTBO BCEl Mepr(epuifHON CEeThI0 TOKCHKOJIOTMYECKUX
nojpaszaeneHuil. B nocienyromue ronpl yCUIMAMH YUEHBIX
WHCTHUTYTA U reorpadMuecKiX TOKCHKOIOTHIECKUX J1a00paTo-
pHii OBUT M3yYeH MUPOBOI aCCOPTUMEHT MECTHUINAOB, pa3pa-
0OTaHBI HKOJIOTHYECKH OE30IacHBIC TEXHOJIOTWH M CPENCTBA
HX MPUMECHCHUA.

WHeTuTyT cran BeaymM HayYHBIM YYpEKACHHEM CTpa-
HBI 110 3aIIUTE CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP OT BPEIHBIX
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opranusMoB. B 80-e u 90-e roms! mpommoro Beka accopTu-
MEHT CPEJICTB 3allUThl PACTCHUH OT BpeauTeleii, Oonesnei n
COpHSKOB HacuuThIBad Ooiee 1300 mpenaparuBHBIX GopM, a
CO3/IaHHBIE 30HAJBHBIE CUCTEMbl MHTETPHUPOBAHHON 3alUTHI
CENBbCKOXO3SICTBEHHBIX KYIBTYp MO3BOJISIM JOMOIHUTEIBHO
coxpaHsATh okono 50% ypoxasi.

Ceronns, xorna otMedaetcs 80 net — mpa3gauk [ToOemsr
co IHs OKOHuYaHMs Bemnnkoil oredecTBEHHON BOMHBI, IS CO-
BPEMEHHUKOB TPYAOBON MOABUT BU3POBILEB BCEISACT HANCKAY
B NPEOAOJICHNH TPYAHOCTEH HA COBPEMEHHOM HCTOPHUYECKOM
JTarne.

Hano otnate nans yBakeHMsI U IPU3HATEIBHOCTU YUEHBIM
BU3P 3a ux Henerkuil TpyA B BOGHHBIE U TOCIEBOCHHBIE TOJIBL.
Beunas namsth yuensiM BU3P morubmmm Bo BpeMst BOIMHEL.

JesrensHocts BU3P Ha coBpemenHom stame (20-e roms
XXI Bexa), Kak TOJIOBHOTO HHCTUTYTa, C(POKYCHPOBAHO HA Ta-
KHX HalpaBJIEHUAX Kak OWoyorndeckas 0€30MacHOCTh Ioce-
BOB M JIOCTIDKEHUE 3KOJIOTHYECKOI O€30ITaCHOCTH B arpodKo-
CUCTEMAax CTpaHBbl, a TAK)KE FrapaHTUPOBAHHAS 3aIUTA ypOXKas
U €70 KauecTBa.

Be3ycioBHO, 3TO aKLIEHTHPYETCS U PEaIn3yeTcsl B paMKax
KOHIIETIIIMY (PUTOCAHUTAPHONW ONTHMH3AIUHU arpOIKOCHCTEM,
TIOCKOJIBKY pelIeHre IpobieM 1o OHosormyeckor Oe3omac-
HOCTU CEIbCKOXO3XSMCTBEHHBIX YIOIUI CTPaHbl 3aBUCHT OT
CHIDKEHUsI (PUTOCAaHUTAPHBIX pHCKOB. Ha moBecTke 1HS He-
00XOIMMOCTh YCOBEPIICHCTBOBAHMSI W ITOJHOMACIITAOHOTO
MPUMEHEHHS 30HAJIIBHBIX CHCTEM MHTEIPUPOBAHHOM 3alUTHI
CEJIBCKOXO3SIMCTBEHHBIX KYJBTYp OT BpeanuTesel, Oone3Her n
COPHSIKOB, 0a3MPYIOMINXCS Ha HMCIIOIb30BAaHUM TEHETHYECKU
YCTOWYMBBIX COPTOB, IOBBIIICHHS YAEIBEHOTO Beca Omompe-
11apaToB B CUCTEME 3alUThl, 3P (HEKTHBHOTO MOHUTOPHHTA 32
BPEIOHOCHBIM COCTaBOM M OMOIICHOTHYECKOH PeryIsIIiy.

Beicoka yrpo3a moceBaM M MOCagKaM CEIbCKOXO3SH-
CTBEHHBIX KYJIBTYpP OT 0c000 OITaCHBIX BPEJOHOCHBIX BHUJIOB,

YHCIEHHOCTh KoTOphIxX pocturaet 40. [Ipexae Bcero 1o ¢u-
TodTopo3 Kaprodens, Oypas cTeOneBas U JKenTas prKaBIHHA
3€pPHOBBIX KYJBTYp, KOpPHEBBIC THWJIM, KJIOI BpenHas uepe-
Tamrka, capaHdoBble M Jpyrue Buabl. TpeOyercss yTOYHHUTH
YPOBEHb MOTEPB YPOXKasi C yUETOM COPTOB, 30H BO3/IEIBIBAHUS
u ap. HeoOxonuma rapaHTHpOBaHHAs 3aIllMTa ypoXkas U €ro
KauecTBa, B TOM YHCIIE OT (py3apHeBbIX I'PHOOB - TPOIYIICHTOB
MUKOTOKCHHOB.

B nensix ycmnenus nporeccoB Ouonorusanuy B puroca-
HUTApHBIX MEPONPHATHIX BEChbMa aKTyaJbHO CO3JaHHE HO-
BBIX 3alIUTHBIX OMONPEnapaTos.

B nacrosmee BpeMsl B OT€UECTBEHHOM CIIHCKE MECTHIU-
JIOB ¥ arPOXMMHKATOB TaKMX OHMONpenapaToB Bcero 57, a Tpe-
Oyercs 6onee 200, mpexne Beero st 3 (HEKTUBHOTO KOHTPO-
JI51 CapaH4YOBBIX, OpAHKePEHHON OETOKPBUTKH, KJIOTIA BPEIHON
Yeperamky H JIp.

Ha BbenropoackoM moieBOM HCCIENOBAaTEIbCKOM CTalU-
onape «BHU3P — OOO «ArpoOHOTEXHOJOTHS TIONYUYEHBI
oOImuMpHBIE Marepualbl, yKa3blBalOIME Ha 3HAYUTEIbHBIC
cokpamieHus (mo 50-60 %) XUMHUYSCKUX CPEICTB 3aIlUTHI
psiza ceqbCKOXO3IHCTBEHHBIX KyIBTYD (TIIIEHHUIA, KapTO(els,
OBOIIHBIC) B CHCTEMaX MHTETPUPOBAHHOM 3aIIUTHI OT 00Je3-
Hell ¥ BpeauTeNnel ¢ COXpaHEHUEM rapaHTUPOBAHHOTO 3aIHUT-
HOTO 3¢ deKTa.

MonepHH3HpOBaHHBIC 30HAIBHBIE CHCTEMBI 3aIIUTHI OyITyT
MaJIo3aTpaTHBIMK OJ1arofaps MCIOJIb30BaHUIO OMOIICHOTHYE-
cKolt perymsiunu (OMonpenaparsl, HOBBIIICHHE CYITPECCHBHO-
CTH TO0YB, KOMIIJIECKCHASI YCTOMYUBOCTH COPTOB U MAajOTOK-
CHYHBIE I.B.), C YUE€TOM (PUTOCAHUTAPHOTO MPOCKTUPOBAHUS
arposkocucTeM, nosHomaciradbHoro npuMmeHenns: C3P. Bee
9TO OyJIeT crocoOCTBOBATh CHIKECHHIO TEXHOTCHHOTO 3arpsi3-
HEHHS, TapaHTUPOBAHHOW NMpUOaBKE ypoXkas W CHIKECHHIO
TOTEph B CiTydae OMOJIOTHYECKOW OMACHOCTH CENbCKOXO3SH-
CTBEHHBIX YTOJHH.

B.A. Iasnowun
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«BECTHHUK 3AIIINUTHI PACTEHUII» B BA3E JAHHBIX SCOPUS

25.04.2025 r. m3naBaembiit BU3P sxypHan « BecTHUK 3alUTHI pacTeHUI»

(ISSN 1727-1320, eISSN 2308-6459) no pe3yabraTam 3KCIEPTU3BI
(https://suggestor.step.scopus.com/progress Tracker/?trackingl D=5SC5B4AF14A3C08D4)
BKJIIOYEH B €JMHYI0 Oubanorpaduueckyro u pegepaTuBHyo 0aszy 1aHHBIX
peleH3UpPyeMON HaAyIHOM JIUTEPaTyphl Scopus (WWW.scopus.com).

baza nanueix Scopus cozmana B 2004 rogy akagemuueckum m3natenbcTBoM Elsevier; mHmekcanus B
3TO 0a3e NCHOIB3YyEeTCs KaK MOKa3aTellb BBICOKOIO KauyeCTBa HAYYHbIX M3aHUN U 3HAYUMOCTHU IyOJIHKYye-
MBIX MaTepHaJIOB HA MUPOBOM YPOBHE.

Penakuus sxypHana «BecTHUK 3alllUThl pacTEHHID» MPHUIIAIIACT K COTPYIHHUYECTBY aBTOPOB Ui Iy-
OMKALMU TTOJIHOTEKCTOBBIX 0030POB M 3KCIEPUMEHTANBHBIX CTaTel, MUHU-0030POB U KPaTKUX CO0O0IIe-
uuil. [logaua pykonuceii ocymectsisercs Ha caiite xypHaina (https://plantprotect.ru).
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«PLANT PROTECTION NEWS» IN SCOPUS DATABASE

On April 25, 2025, the journal «Plant Protection News» (ISSN 1727-1320, eISSN 2308-6459)
issued by All-Russian Institute of Plant Protection
was included in the unified bibliographic and abstract database of peer-reviewed
scientific literature Scopus (wWww.scopus.com), based on the results of the expertise
(https://suggestor.step.scopus.com/progress Tracker/?trackingl D=5SC5B4AF14A3C08D4).

The Scopus database was founded in 2004 by the academic publishing house Elsevier; indexing in this
database is used as an indicator of the high quality of scientific publications and the significance of pub-
lished materials at the global level.

The Editorial Office of the journal «Plant Protection News» invites authors for collaboration to publish
full-text reviews and experimental articles, mini-reviews and short communications. Submission of manu-
scripts is performed via the journal’s website (https://plantprotect.ru).

Hay4yHnoe u3nanue
HNnpexc IIM790

Ilonnucano k meyaru 5 urons 2025 r.
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