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RHIZOCTONIA SOLANI BA FUSARIUM SOLANI 3BAMBYPYFJIAPUHUHT
INOMHUAOPTA HUCBATAH ITIATOTEHJ/IUT'HA

OMOHJIMKOB A/nmep YpasaiueBuy
TowmkeHT JaBJjaT arpap yHUBEPCUTETH KaTTa YKUTYBYHMCH
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AHHOTanuA. Yoy MakoJiaja NOMUZOP YPYF Ba HUXoJ1apura Rhizoctonia solani Ba
Fusarium solani 3aMOypyfJIapUHUHT TYpJHU LITAMMJAPUHUHI NATOTEHJWTHMHU VpraHuuIl
6yin4a MabJyMoTJap Keatupuiarad. TagkukoTaapga Kox nocrynatu acocu/ia HOMUALOPHUHT
TMK-22 nHaBu Ba Alamina F1 pyparaiiura Huc6ataH R.solani Ba F.solani miTaMMJIapUHUHT
NaTOTEeHJIMK Japakacu OaxoJiaHrad. JlabopaTopus WapoUTHJA BereTalMoH KaMmepaJap/a
KOHHUJMAJ CYCIIEH3Us OPKaJIM CYHbHUM 3apap/IaHTUPHUILI YCyJJIapy KyJlaHWIrad. OJIMHraH
HaTHXXaslapra Kypa, ypy¥, YHaéTraH YpyFHU YMPHUILU Ba Ky4aT €TUO KOJIUIIU KaCaJJIATUHUHT
TapKaauiu 3,2 % gan 17,6 % raya, uayM3 YUpHUIl KaCa/UIMTUHUHT TapKaauiu 9,2 % nan 27,8
% rava, Kaca/JUIMK pUBOXJIaHUIIMU 3ca 2,7-9,8 % yerapacuja 6yaau. R.solani nuar A87 Ba
F.solani A10 wTaMMJIapy IOKOPU NATOTeHJIMK JlapaXXaCMHU HaMoO€H 3TAu. Ly 6usan 6upra,
TMK-22 naBu Alamina F1 payparaiiura Huc6ataH 3aMOypyf/apra Ce3rdppokK, 3KaHJUTU

aHUKJIaHAu. Kox mocTysaTy OpKaJiu IITaMMJIAPHUHT IAaTOTeHJIUTY TaCAUKJIaH/U.
KanuTt cy3nap: nomuzop, Rhizoctonia solani, Fusarium solani, ypyf Ba W13 YHPUILIH,

Kox nocrysaTtu.

ITATOTEHHOCTb I'PUBOB RHIZOCTONIA SOLANI 1 FUSARIUM SOLANI 110
OTHOLIEHHUIO K TOMATY

AHHOTanMA. B 1aHHOM cTaTbe pe/CcTaB/IeHbl pe3yabTaThl UCCIeL0BaHUN 10 U3YYEHUI0
NAaTOTEHHOCTHU pa3JIMYHbIX WITAaMMOB Tpub0B Rhizoctonia solani wu Fusarium solani 1o
OTHOLIEHUIO K CeMeHaM, BCXOZ0B U paccajiaM ToMaTa. B sakcnepuMeHTax, NpoBeAEéHHbIX Ha
ocHOBe nocTyJiaToB Koxa, onjleHMBasiach cTeleHb NaTOreHHOCTH WTaMMOB R. solani u F. solani
B OTHOlIeHUHU copTa ToMaTta TMK-22 u rubpuga Alamina F1. B 1abopaTopHBIX yC/I0BUAX B
BereTallUOHHbIX KaMepaxX MCIO0Jb30BaJIMCb MeTOJbl HCKYCCTBEHHOTO 3apaKeHuda C
NpUMeHeHMEeM KOHUJUAJNbHOU cycnieH3uU. [1o nosyyeHHbIM pe3yabTaTaM YCTAaHOBJIEHO, YTO
pacnpoCcTpaHEHHOCThb 3a00/1IeBaHUM CEMSH, MPOpAcTAUIMX CeMSH W NOJIeraHUs paccajbl
cocTtaBJisiyia oT 3,2 % z0 17,6 %, pacnipoCTpaHEHHOCTb KOPHEBOU THUJIU - OT 9,2 % 10 27,8 %,
a pa3BUTHE 60JIE3HU HAXOJUJIOCh B ipejenax 2,7-9,8 %. llltammbl R. solani A87 w F. solani A10
NpPOSIBUJIM HanboJiee BbICOKMHM YPOBEHb NaTOTEHHOCTU. KpoMe TOro, ycTaHOBJIEHO, YTO COPT
TMK-22 okasaJsica 60Jsiee BOCHPUMMYHBBIM K IaTOreHaM 10 CpaBHEHMIO ¢ THbpuaoM Alamina
F1.IlaToreHHocTb ITaMMOB Obly1a NOATBEPXK/EeHa Ha OCHOBe MocTy1aToB Koxa.

KirodeBble cjioBa: ToMat, Rhizoctonia solani, Fusarium solani, THUJIN ceMsiH, BCXOJ0B U
yepHas HOXKa, nocryJatsl Koxa.

PATHOGENICITY OF RHIZOCTONIA SOLANI AND FUSARIUM SOLANI ON
TOMATO

Abstract. This article presents the results of studies on the pathogenicity of various
strains of Rhizoctonia solani and Fusarium solani fungi in relation to tomato seeds and seedlings.
In experiments conducted based on Koch’s postulates, the degree of pathogenicity of R. solani
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and F. solani strains was evaluated on the tomato variety TMK-22 and the hybrid Alamina F1.
Under laboratory conditions, artificial inoculation methods using conidial suspensions were
applied in growth chambers. According to the obtained results, the incidence of seed rot,
germinating seed decay, and seedling damping-off ranged from 3.2% to 17.6%, the disease
incidence of root rot ranged from 9.2% to 27.8%, and the disease severity varied within 2.7-
9.8%. The strains R. solani A87 and F. solani A10 exhibited the highest levels of pathogenicity.
Furthermore, it was found that the TMK-22 variety was more susceptible to pathogens
compared to the Alamina F1 hybrid. The pathogenicity of the strains was confirmed according
to Koch’s postulates.

Keywords: tomato, Rhizoctonia solani, Fusarium solani, damping-off, Koch’s postulates.

[ToMmu0p - AYHE MUKECHU/A KAPTOIIKAJaH KEMMHT'M UKKWUHYHY 9HT MYXUM Cab3aBOT 3KHHU
xuco6siaHaau. ®AO HUHT MabJyMoOTIapura Kypa, 2023 iuaga 2023 itunga 5,4 MJIH rekTapZiaH
OPTUK MakJjoHTa MOMUAO0P 3KUIUO, 192,3 MJIH TOHHA S/INK Xocua eTulntupuirad (FAOstat,
2024). lloMmu0p MHCOH OBKATJ/IAHHUII PALlMOHK/1A KAaTTa axaMHUATra 3ra 6y/iub, yHUHT MUKAO0P
KUXATUJAH Ky UCTEBMOJ KUJIMHUIIM OUJIaH axaMUST Kach 3Tajiu.

[ToMmuj0p MeBajsiapy XxaM SIHT'M X0J1/1a, XaM KalTa UIllJIaHTaH MaxCyJoTJap KYpUHUIINAA
(mrope, coyc Ba KOHCepBaJiap) UCTEBbMOJ KUJIUHAAW. YIIOY MaxCyJ0TJAap UHCOH YYYH MYXUM
03UK MoJJasiap 6y/raH BUTaMUHJIAp Ba MUHepa/jiap (MacasiaH, KajJiui, TeMUp Ba KaJLUH)
MaHb6au xucob6saHaau. Ly 6usaH 6upra, NOMUAOP MeBajapU COFJUKHU MYCTaXKaMJIOBYH
KYIJIab MKKUJIAaM4YMd MeTaboJIMTJap OuaH 60 6yaub, yJap KaTOpura KapoTUHOWJ, Ba
dJsiaBoHOUAIAp KUpaAu. By murMeHT/Iap MeBaJsiapra CapuK, KMU3UJI Ba OJIOBPAHT paHIJIApHU
6epuo, yJIapHUHT OMOJIOTUK KUMMaTUHHU siHaZla onpaau (Seymour, Rose, 2022).

By B3KMHHM eTUIITUPUILI JaBpUJa, TYpPJU 3apapJd OpraHu3MJap, >KyMJaJaH
duTonaroreH 3ambypyfaap 6yaraH Fusarium solani, F. oxysporum, Rhizoctonia solani Ba
Pythium spp. kabuJap 3apapJiaiau. Yuioy 3aMOypy¥Faap NoMUA0p IKUHUHU MyBadPaKUuATIN
eTULITUPUJIUIIM YYYH X/l KUJIYBYM OMUJLJIapAaH 6MpU 6Y116, BereTalnus JaBpUHUHT TYpJu
60CKUYJIapUAa YCUMJIMK/JIAPHU 3apapJiallld MyYMKWH O6YJIraH aCOCUM Kaca/lJIMK Ky3FaTyBYMUJIap
Katopura kupaau (Lamichhane et al.,, 2017).

Ypy¥, unaus Ba UaAu3 O6VF3M YUPUIIW, HUXOJJIAPHUA €TUO KOJIMILKU Ba HOOYJ OYJIMIIU
(“Damping-off’) kacannuru, acocaH TynpokJa SIIIOBYM MaToreHsap 6ysaraH Pythium spp.,
Rhizoctonia solani, Sclerotium rolfsii Ba Fusarium spp. TypJiapd TOMOHUJaH Ky3faTuaagu. by
Kaca/UIMK YPyFAaH TO Ky4aT 60CKUuuraya 6yrat Jjapp/a NoMU0p SKHHUHU HOOY |, KUJTAILU
MYMKHH. ¥ HUKKM 6OCKWY/Jla HaMO€H 6y1M6, yHMaraH, yHaéTraH ypyF Ba 3HAU YHraH
MalcaslapHM TYNPOK I03acura YMKMac/AaH YUpHUILU - “pre-emergence damping-off” Ba Tynpok
103acura yHu0 YMKKa4, HUX0JIJIapHU KacaJlJIaHUILIU - “post-emergence damping-off”. Bupunuu
X0J1aTAa, ypyFJaap YHUO YUKMaWAU Ba YPYF 3KUJITAH )KOH 6y KoJslaau. UKKMHYM XoJs1aT/ia 3ca
IIAKJ/IJIAHTaH HUXOJJIapra TabCUp KUJIUO, OYHJA MOSTHUHT TYNpPOK l03acura sikiH KUCMH/A
IOMILOK, OJaTAa KYHFUP, Kopa éKU CYBJIM >KOWJAap XO0CWUJ OVJiaAu. 3apapJ/aHraH KydaTJ/ap
3aud, yCULLIU CEKUH Oy1aiu XaM/ja OXUP-0KKUOaT éTUO KoJiaZu Ba HOOyA 6y1aau. [los acocupa
€kl aTpoduaard TYNPOKJAA OK, UNAKCHMOH 3aMOYypyF MHUIEJUHJAPUHHU MaNJ0 OyIdlIn
NaTOTeHHUHT MaBXyJJIUTMHU ssHaJa TacaukKaanau (Shalaby et al, 2022; Ma et al., 2023).

Ymby TaxpubaZaH MakcaZ, Kaca/UlaHTaH MOMHJ0P HHUXOJUIAPUJAH aXXpaTHJIraH
M30JIATJAPHUHT TOMHJIOPHUHT alpyUM HaB Ba JAyparaijiapura HUcC6AaTaH MAaTOreHJUTHHU
YpraHulll, IYHUHTIeK KacaJJIMK GeJITMJIapyu aHUKJIall XU COBIaHA/IH.
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Maskyp Taxpubaza JsabopaTopus LIAPOUTHAA BereTalyMoOH KaMepasjapZa TyBaK Ba
KacceTasap/a, aXXpaTWJraH 3aMOypyf LITaMMJIAPUHUHI NOMHUJOpP ypPYF Ba HUXOJLJIapura
HucbaTtaH natorenaurd (Kox nmoctysnatu) ypranuazau. ByHja nOMUZOPHUHT 3apapJ/laHraH
HaMyHa/lapUJiaH aXpaTWJraH Ba JacTJabku MoOpQoJIOTUK HJeHTUPUKALUs KUJIUHTaH
Rhizoctonia solani uuHr 2 Tta (A86, A87) xampa Fusarium solani uudr 2 Tta (A10, Al7)
mTaMMmJaapuad Ba noMmuAopHUHT TMK-22 HaBu Ba Alamina F1 gyparaiingan porganaHuagu.

[loMuzop ypyfJiapu CyHBbUM 3apapiaumifiaH oafuH 2% JM HaTpUWA TUIOXJOPUT
spuTMacura 2 Aakuka 60TUPUO CTEpUIN3aL U KAJTUH/U.

Cy6cTpaTHM sKMUIra TaWépJsall yuyH, VTJIO0KU 0y3 Tymnpok Ba Top¢ JsabopaTopusra
KeJaTUupuau6, 3:1 HucbaTa apasaiTupuagu. Tynpok Ba Topd apajialniManapy CTepUuan3anus
KWJIMII yYYH TEepMOYMJaMJIM KoIlliapra »kousangud. CyHrpa aBToksaBza (Systec D-45) 30
Jlakuka 1 atM. 6ocumu octuia 121°C xapopaT/a cTepuan3sanisa KUJIUHIU.

CyHpui 3apapJialll IOMUJOP YPYFJIapUHU LITaMM KOHU/MaJ CyCIeH3Usicura 60THpULI
OpKa/ld  WHOKYJSHT OWJIaH CyHBUH 3apapiaHTupuagu. llrammiaap kKoHUAMAN
CyCHeH3UsIJIapUHU TaiépJialljia, KOJOHUAIAapyU MUKAopU ['opsieBa KamMepacua aHUKJIaHUO,
KOHHU/IMAJ/Ib CYCHEeH3UsICM KOHIeHTpauusicu 1x106 kxk6/mMa kuauHau. lltaMMm KoHU WA
cycnensusicura 30 Jakuka JaBoMuga 6oTtupuagu. HasopaT cudaruja cTepus cyBra
6oTupuaraH ypyfaap oauHau (Haggag, El-Gamal, 2012; Nirmaladevi et al., 2016).

CHHOB yuyH *KaMH Xap 6up BapuaHTra 108 Ta noMmuiop ypyfuaH (3 KaiiTapuk 36 TazaH)
boiganaHuAIU.

CTtepusin3auusi KUJMUHTAaH CcyOoCcTpaT KacceTajapra >XOWJaHJAM Ba yJapra uTaMM
CyCIleH3UsICU OWJIaH CYH'BbUM 3apapJIaHTUPUJITaH ypy¥FJap Ba Ha3opaT BapUaHTHUAA YpYFJaap
3KUJIJHU.

Ypy¥siap 3kub OyJIMHraHAAH CYHT, XapopaTu 24-25°C, XaBOHUHT HUCOUK HaMJauru 60-
70% OynaraH BereTalyoOH KaMepara KUPUTWJMA Ba CTe/UIaXJapra TaxJad 4YHUKUJILM.
®oTtopaBpu: 14 coaT. Ypyfsiap ap 3KWJIraH KyH Xap 6up TyBakka 300 mMs1 cyB xucobura
CYyFOpUIU. YPYF yHraHAaH cyHr Yara Kristalon (18-18-18+TE) komnuiekc yrutu (40 r/10 1)
O6MJIaH 03UKJIaHTUPUJIH.

Ypy¥, unaus Ba UaAu3 O6VF3M YUPUIIW, HUXOJJIAPHUA €TUO KOJIMILKU Ba HOOYJ OYJIMIIU
(Damping-off) ypyfsap sakuaranaas 7, 15, 30 kyH yrrau xucobra onusdau (Haggag, El-Gamal,
2012).

Kacannvknapuu xucobra osivMuiia ypys, ypyFoaprau YMpuIlM, Maicanap éTU6 KOoJUIIN
Ba HOOy/, 6y (Damping-off), 9pHU KUCKapOK KU/IKO, YpyF YUPUILIM Ba Ky4aT ETUO KOJIUII
KacaJUIMTMHU daKaT TapKaJULIK xyucobra oguHAu. PakaT WAJU3UHUHT YUPUIIU CUMITOMU
6uJsiaH 60paJyUraH Kaca/UIMKHU ypyF skuaravzan 30 KyH yTrad 6apya HUX0J/LIap KacceTaJlaH
CyFypub OJIMHAW, WJIAW3U CYBAAa OBUJINUO, KaCAIJIUKHM pUBOXJaHUIKU 0-5 6amau (0 =
CUMIITOM UYK, 1 = unausHuur 1-25% Kucmu KopairaH, 2 = 26-50%, 3 =51-75%, 4 = 76-100%,
5 = ycuMJIMK HOOY A, 6yJiraH) 1iKajia acocaH 6axo/1aH/u.

[laTorensivk 6yiivya yTKa3u/AraH TaJIKUKOT HaTHXKaJlapy LUIYHU KypcaTAuky, F.solani Ba
R.solani HUHT WITaMMJIapyu noMUJOopHUHT TMK-22 HaBU Ba Alamina F1 pyparaiiura
HUCOATaH MaTOreH TabCUP KypcaTAu. by XosaTAa ypyr YMpHUILM Ba Ky4aTHHU €TUO KOJIMII
KaCaJUIMTMHU TapKa/IMILIU Ba WW3 YMPUIIY Kaca/JIMKJIAPUHUHT TypJiu Japaxaard y4dpail
dousnapu Kaua aTuaam ((kaasas).
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IOKopuJia KeJTUPUITaHU/IEK, CHHOB yUYyH aMHu Xap 6up BapuaHtra 108 Ta nomuzop
ypyFuaH (3 KailTapuk 36 TazaH) ¢oiljlalaHUAraH x0J1aT/ia, Ha30paT BapHaHTH/ia IOMUI0P
YPYF/IAPUHUHT YHYBYAHJIUTY ypTada 97 % HU TAlIKUII 3TH.

’KaaBaJ

Rhizoctonia solani Ba Fusarium solani mTaMMJapuHM NOMUJAOpPra HHCOATaH
NaTOreHJIMM'MHM aHUK/IaLl

Ypyf uMpu1llH Ba Wnpus yupuin
Ky4aT éTUO
yaar et Kacaniukau Kacanniukau
KOJIUIII Kacaniuk
TapKaJ/IMILH, PUBOX-JIaHULI
KaCaJIJIMTUHU UHJeKcH, %
Ne | [ltammuap N % Japaxacu, %
TapKaJIMILU
MK plamin | T™K | Alamin | VR | Alamin | MR ] Al
29 amin amin 29 amin 29 amin
aF1 -22 aF1 aF1 aF1
HaBHU HaBHU HaBHU
Rhizoctonia
1. ] 17,6 8,3 24,1 14,8 8,1 5,2 2,0 0,8
solani A87
Rhizoctoni
2. rzoctontd |5 g 32 |174| 92 6,3 2,7 1,1 0,25
solani A86
2 -
3. usartum 9,3 65 |278| 176 9.8 6,3 2,7 1,1
solani A10
F -
4. usarium 7,2 39 |212| 143 8,7 6,2 1,85 0,9
solani A17

OJsiMHraH HaTHKaJlapra acocaH, Ypyf YMPHMIIM Ba Ky4daT €THO KOJIMII Kaca/JIMTMHU
TapKaaumu (ydpam ¢ousu) 3,2% paH 17,6% rava 6yagu. Uaau3 4yupuil KacaJIMTUHU
TapKaiuimu 9,2% pgan 27,8% rada 6ysin6, Kaca/lIMKHUM PUBOXJIAHUIIM 3ca 2,7-9,8% HHU
TalIKUJI KAAAU. R.solani HuHr A86 Ba Fusarium solani HAHT A17 mTaMMJiapy HACO6ATaH MacT
O6yJiraH NaTOreHJIMK XyCyCUATAapUHU HAMOEH KUJIJU.

R. solani A87 TOMOHWJAH KeJTUPWJITraH YpPyF YUPUIIA Ba KydaT ETUO KOJIMII
Kaca/lIMruHu TapKaauiy TMK-22 HaBupaa 17,6%, Alamina F1 gyparanupa 8,3%; F.solani A10
IITaMMU TOMOHU/J|@H KeJITUPUO YMKAapUJIraH Oy KacaJlJIMK MOC paBUIl/ia MKKUTA HaB/Ja 9,3 Ba
6,5% HU TalKuA KAAAU. R. solani A87 BapuaHTHAA WIAW3 YHPHUII KAaCA/JIMTUHU TapKaJIUILIH
TMK-22 naBu Ba Alamina F1 pyparannapuga 24,1% Ba 14,8%, kacaJJlMKHHA PUBOXJIAHULIN
aca 8,1% Ba 5,2% 6yaran 6ysca, 6y Kypcatkuusaap F.solani A10 pga aca 27,8% Ba 17,6% Hu
xamga 9,8% Ba 6,3% 6yarad. CuHoBAaH yTka3uiaraH F.solani A10 Ba R.solani A87
BapHUaHTJIapU/a, Kaca/UIMKJIApHU TapKaauliy Ba puBoxkJaHuu TMK-22 HaBuaa Alamina F1
Jlyparayra Kaparasja HKOpM O0yJn06, YHUHI KacaJU/IMK Ky3FaTyBuWJapra HUcOGaTaH
ce3rup/iuru anukaauau. lllynunraek, Rhizoctonia solani uuur A87 mtammu, Fusarium solani
HUHT A10 mTaMMura HUC6aTaH ypyF YMPULIM Ba KydaT €TUO KOJIMII Kaca/UIMTHHU KYIPOK,
Ky3FaTULIU MabJiyM OyJraH (azBas).

Kacannvk anomatyiiapu Ky3aTW/raH YCUMJIMKJIApJaH MaTOTeH M30JATJapd KauTa
aXpaTub oJMMHAU Ba 11y 6uiaH Kox mocrysnatu skyHaaHau. Mopdosioruk ujieHTudukanus
KuiuHraH Ba Kox mocTtysnaTtv opkasu HHcOaTaH BUPYJIEHT OYJraH Tynpok ¢uUTONaToreH
3aMOypy¥Jiapyu MOJIEKYIIp-UAeHTUGUKALUMA KUTUHY.
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VTKkasuaraH Taxkpu6a HaTvKajapJaH IIyHAAR XyJaoca KUJIMII MyMKHHKH, TIOMMJOP
HUXOJIJIADUHUHT 3apapJ/laHraH HaMyHaJlapu/JlaH axkpaTuiaral Rhizoctonia solani Ba Fusarium
solani wiTaMMJIapy NOMUZIOP YPYFJIapH Ba KydaTJiapura HUcO6aTaH naToreH/auk Kuaagu (Kox
IOCTYyJ1aTH) XaM/Ja yPYFUHU YUPHUIIM Ba KYYaTUHU €TUO KOJIMIIM OUJIaH OUprajukia uigus
YHUPULI KacaJJIMKJIApUHU Ky3faTaau. CMHOBJAH yTKa3w/araH mraMmmiapzan F.solani A10 Ba
R.solani A87 miTaMMJilapy IOKOPU NAaTOTE€HJIMK XyCYCUATIAPUHU HAMOEH KU/ H.
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