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Bo.qnuft pexr.rM rrorrB'r, oKffrbrBaer ,*";"Joe BJILIJIHI4. Ha pasBI{rLIe xopnerofi cl{creMbr I{ B

KoHerrHoM cqere Ha lpoxafinomr xJrorF{arrrr.rKa. O6lurrsuft pe,x n oporuelrntr (napuarn-6) yBerfitil{Baer
BersrarrdBr{yro Maccy pacreHnfi, sar.rrrraEr pacKpbrrl,n ropo6ouer, llx co3peBanns H cHIDKaer ypox<ofi

xrrorr*a-"rrpqa. O6ria; cyxaf, Marcclropneft i croe 0-70 cu cocraBLIJIa r cpegueu ga2007-2008 roaa 23

r, u 1poxafi 29,5 u/n.' Hara6olrurfi-ypoxafi (31,1Jf,5 q/ra) xnoma-cllpqa 6ru nonyuen s 5-r'I

Bapr,raHTe c pexlrMoM oporueunfl (0-1-1), rAe B cJloe 0-70 cu cyxat Macca xopneft B cpeAHeM cocraBl4lla
2t,5 r. Ha bcmnurrx uapnarrrai o6das c)Don Macca nopnefi u ypoxafi HIDKe no cpaBHenlru c 5-u

BapHarIToM.

The water mode of soil makes essential im1

ilith 5-ttt variant.
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ABSTRA-CT; Nine Fusarium isolates identified as A, B, C, D, E, F, G, H, and I were isolated
fromi[ff idplantsgrownunderglasshousecondit ionsatdifferentlooationsofAlmaty,
Kazakhstan. All isodtes forired colonies,-conidia and mycelia with morphological characteristics
typi;"i o{ i. iryiporum. These isolates were used for inbculation seedlings of the Carolina Gold

"uitiu* 
growr'in plastic pots under glasshouse conditions. Wilt symploms particularly-brown

vasoular iiscoloration in stem were obsErved after two months from inoculation. This was the first
record about presence of tomato wilt caused by Fusariurn oxysporum f. sp. lycopersici in
Kazakhstan.

INTRODI}CTtrON
Fasarium pxysporurn has received considerable attention because of its ability to cause vascular

wilt or root rot diseases on a wide range of plan
Fusarium wilt disease only of plants belonging to 1
it has beoome a major limiting factor in the pro
(Rowe et a1.,1977; Nuter et a1,,1978). At the fir
(J3) of F. oxysporzm Schlecht. f. sp. Iycopersit
tomato (Sato and Araki, 1974). The sever FOL
27oC. (Rowe, 1980; Menzies et a1.,1990 and Hil
pathogenic potentialities of the collected F. oxyspt
symptoms of tomato (cv. Carolina Gold) plants.

MA,TERIALS AND METHODS
fsotrntion. i{entilication. nre}ar*tion of inoqul* and nathnFpnieitvfestof thewilt,patlrnlenl
fomuio (Solarunn lyoperiimnn) plana showing tJpicd symptoms of the Fusarium wilt "

collected fiom different tomato glasshouses in Aknaty province of Kazak'hstan during IMay 2008 se

2t2



obtained isolaes we,!€ Fepared and adjusted to be conti
2009). Spore suspension of each known Fusarium isol
Carolina ld which is resishnt to Fuswhnn orysprum f. sp. Iyopersicirace I and 2 (Bost, 2005).

Tomato 4-weeksold *9hg were tznspianted rrtgbrastic nots (30 cm. in diameter) each containing I I Kg
of ncural soil mixture consisted of clay and sarr{gl rate of 21 Oy weigtrt) at rafe of 3 *Ofi"g per pot then qpore
suspension was poured over stem base at rate of 20 ml/seedling. f" 

"ontot 
(non-inoculated), ituin *uto was used

ryt 3d spore suspension- Pob were inigated and maintained in a gtasshouse at25:3trC md'\U/orelative humidity.
The inoculatedtomatoplanb werekep underobservation ofwilt symptoms at2 months after inoculation.

Dlsease asse.s*ment:
Two months r inoculation, the wilt

disease incidence was carried out using a visual0
- 4 scale according to Vakalounakis and
Fragkiadakis, 1999 and the disease incidence
was determined according to Song et aL,2004.

Statistlcal enalvsis:
Three pots (replicates) were used for each

particular treatment. The inoculation tre ents
were arranged in a completely randomized block
design in the glasshouse. The data were
subjected to analysis of ariance according to
Snedecor and Cochra (1982). The least
significant difference at 0.05 was calculated,.

compared with stems of the healthy plans (Fig.l).
This browning of the vascular tissue is characteristic

Fig. (1): Healthy (H) and vascular discoloration on stem

with Fusarium oxysporum f. sp. lycopercici isolate A,

of the disease and can be used for its tentative identification. F. oxysporum f. sp. Iycopersici (FOL) causes
severe wilt disease. The browning of the vascular system is characteriitic of the disease ana generally can be
used for identification qf ttre fungal isolates w Fusarium oxy f. sp. lycopersici (Armstrong and Arrnstrong
1968; Jones,1991 and Reis, etal,2000.

Data in Table (1) reveal tha! rhe (FOL) isolates
A and G caused ttre highest percentage of diseased
and dead tomato plants (77.78%) disease
incidence (52.75%). However, isolates H and I

-inoculated contol which remained disease free.
As Carolina Gold tomato cultivar was described as
resistant to Fusarium wilt races I & 2 @osg 200t,

and G might considered as new isolates of race I or 2
or mi be race 3. Such findings agree with Jones et'

Table (1): Percentage diseased and dead plants and
disease ingi$ence after inoculation with isolates of
Fusarium orysporum f.so. lvcopersici

Fusarium
isolate FOL

Diseased
plants %

Disease
incidence o/o

A 77-78 52.78
B 55.56 J J . J J

c 33.33 22.22
D 44,44 25.00
E 33,33 22.22
F 66.67 41.67
G 77.78 52.78
H l l . l l 11. i l

I
I l l . l l 8.33

Control 0.00 0.00
L.S.D. at 0.05 21.063 9.173
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2 resistance. Cai, et aI, Q003) stated that the collective evidence suggests that race 3 in Califomia originated
from the local race 2 population
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Bpr' xp,rucra A-nuaru (aJracbrHbrr{ (Kagaxcmn) ep xepiu4e opuiulac(aH xsllrrxafi

xarAafiunAarlr ecin, aypyra ruanAbrKKaH roMar oserrepiHeH xeHe raMblpnapblHau Torbr3 Fusarium

oxysporum 6eliuylep A, B, C, D, E, F, G, H, xeue I aHbr(TaJIbIn, ep 6aficrrcblHblll ryc osrepici

Safi4alraun ryparrrr 3eprrenfeH. Eapmrq 6oninyrep,uir{ F. Oxysporum rcn trlop$oJlorutJlblK
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loMar e3eKrepiHAe" )r(eH,e raMbrpnaprrrsrl TrriKurerepi rvccisA;ir
6oxnyrr aurr( ropine 6acra.qu. Eepinren JoMar cypbrrrlrHaH arrbr4TanFaH 6oniuyrep 6ofiunruaerrepicrep nafila 6on4rr' I(asa4cran4arst Fusariu*'o*yrporum f. sp. lycopersici(Fol) ce6e6inenaypyFa IuiInAbI(KaH iouarrap4uH aHbIKTanyErHErr{ iurFaru(hr mxipn6eci 

""riiOorr",,' 
as(T'.r,qbr.

B Aannoft pa6ore AeB.fiTB Fusarium oxysporum fiBoJr-rrroB ugeurzquqnpoBaHHlre ran A, B, c,D' E' F' G' H' n I 6ruu ort4eneH'I co ire6nefi n ropuefi ysxAlrax roMarHbrx pacrenrafi,BbIpaIqeHHbIX B TeruI[IqHBIX ycnoBHtx B pa3nHrIHEIx Mecrononoxennflx ropoAa Annrarrr (Kasaxcran)H noKa3BIBaIoIqHX pa3nl'Irlrrro cTeneHB riapy[reH't oKpalur{BaHu,r cocy.qoB. Bce H3onrrhrcSopunponaurr KoJIoHa.'MrI KoHI'IAI4rr u nauqelufi c nrop$oirorrra"*"# oco6euuocrmrau,TrrlI{qHBIMI4 ilns F' oryspotam' Tect lraroreHHocTr{ AaHH'IX H3oJrrroB 6ur onpeAeneH BSKcnepuMeHTe' B KoropoM HcrloJrb3oBaJlcf, KyJIETypHbIft copr <3oloto Kaponr,rurr>, B6rparqeHHoe BropruKe B ycJloBH'flx re[Jrllrlbl' Cnnanrourr wfl.A :"lafr orqerJluBo Ha6nroaa-nprcr s cre6rsx rI KopHrx BszAe ooecqBerll{Ba'Ht ITJIH Kop'qHeBoro uBera cocyAoB pacreHrlur, qepe3 ABa Mecflrla nocJrenpI,IBlrBKr{. Brurr,r 3HaqfiTerrHbre pa3rr,rq[, rro [oryrreHnbrM AaHHbrM npg orrpeAeneglrr,rssdercrunnocrl' [poBepeHHbIX H3oJI.flToB Ha AaHHoro copTa roMara. {anuoe r4acneAoBaH ne sBJrfrerc.nepBbIM ycIIemHbIM- orKpbITI4eM yLflAailHfl, ToMaroB, Bbr3BaHHhrM w Fusarium oxysporum f. sp.lycopersici (FOL) s Ka3axcraue.

vN<7r2 (s74.2s)

THrrbI vcnoBI'IIz MECTOilPOI43PACTAHI4TI Lrrry.or4TopAcTr4TEJrbFrbtfi uoremgaar n}I.IIE-ANA CKOM|OCYAAPCTBEH}IOMIIAI{4O}IANbHOMNPHPOT{OMIIAPKE

Xnlrcn6aesa 3.C.

Rasaxcrcuil HaquoHqnwtatil azpapruatil ynueepcumem

Hne-A'naraycrufi rocylapcrseH'brft Hal{toHirrrbH'rfi npupo4nuft naprc rBJrrerc, yHHKanEHbrMMecroM opraHH3aqHH n npoBeAeHr4JI Ha)AIHO-nO3HaBareJrbHoro rypr,BMa B ycnoBujrx oxpaHBr,coxpaHeHfifl JrecHbrx larqrua$ron n 6nngnoro pacnonoxeHuff Kpym{oro MeranoJr'Ica rar r.A;rua,"t.Ilemro uccJleAoBarluft ssrxercf, necoBoAcrBeHHur orIeHKa THnoB nacaxAenufi u ,nX rpyfin c9crerlrlecKofi to'r*r'I SpeHr{,r, B'ITeJIKB I43 HID( Jryqluue B groM orHolrreHr{Lt AJUI opraHg3arl'r,r Hayril{o-rro3HaBaTeirbHoro Typlr3Ma.
flp"polnrte nanguraSru 3alunftcnoro A-naray nan6onee rroJrrro xapaKrepusyrorcsreouop$onoruqecnofi crpyr'ypofi noBepxuocrr4 u pac'r:urtfnrHocrbro, cJreAoBareJr'Ho, naprorqfilaugura0t sgecr A.JIXeH ycraHaBJrr'Barbcr no ocHoBHoMy nprcHaxy - cocraBy H crpyKTypepacTHTenbHocrr'I ( "' KaK nau6olee rryrr[M I'Ir{AI'rKaropaM Ha HgMeHeHHs KoMrureKca BHeIuHI{x ycnonlffi>

[U npa HenpeMer{HoM }^rEre .eouop$orro."".
KnaccuQrararu{fl xe rlapKoBbrx lan4rua0roB Nrfl, roprrBrx uecrooGnrannft uoxer ocHoBbrBarbcffT0JIEKo Ha Jlecorr'Inojlorr4rlecKofi ocnoee no rpyflnaM TI{IoB nacax4ermfi, T.K. Be,q/,rqge 3HarIeHH,3Aecbupuoopemror He rerJroperynupylouue [2],a jct"nrqecrue csoficrsa ropHBrx JrecH6rx ]^racrKoB.Apru*errypHo-xyAox(ecrBeHHBle KarlecrBa JrecHblx r{acrKoB ceBep'oro MaKpocKrroHa3arumficroro A'rraray f3,41-sanuctr B nepBylo oqepeAb or ycronrfi Mecronpolr3pacraHr{r ,n xapaKrepapacrlTrenbHocrrl' rITo nau6onee IIonHo BbIpDKeHo B correTalua onpe.qeJreHHblx THrroB nacaxAenrfi(lecnrx accoquaqnft). onu orqerJluBo Bblpaxaror gcTerr.rlrecKl,re csoficrsa JrecHbrx laugruaStor,noSTOMyMoryr 6rrrr nplnfeHeHbl B [apKoBOM XO3rficTBe, TarcKe KaK ]r B JIeCHOM.
flog ycnon''M' ''po'3pacraHl4t flolr'Maerc,r nox [orerilu,raJrbHoe ruroAopoAue, onpeAeJrfleMoeKoJrI{lIecrBeHIrbIM coqeraHHeM ocHoBHbrX Qaxropou :ro{3HH pacreHlrfi: cBera, t"r-u, BJrarH H gJIeMer{ToB

MllHepaJrbHoro [IITaHI4.fl .
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