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BozHbIi pexuM NOYBBL, OKa3bIBAaeT CYIIECTBEHHOE BJIMAHUE HA Pa3BUTHE KOPHEBOH CHCTCMbI H B
KOHEYHOM CHeTe Ha YPOKaifHOCTb XI0m4aTHuKA. OCHIBHEIA pexuM OpoLIeHMs (BapHaHT-6) yBeTHIMBACT
BETeTaTUBHYIO MacCy PacTeHMid, 3aTArMBAeT PACKPHITHA KOPOGOYeK, MX CO3PEBAHHs H CHIDKAeT ypoxak
xJonka-ceipua. O6Imas cyxas Macca kopaei B cioe 0-70 cm cocrapuna B cpeeM 3a 2007-2008 roxa 23
I, a ypoxaii 29,5 m/ra. HauGonsmuit ypoxait (31,1-31,5 wra) xnomnka-ceipua Osur nomydeH B 5-m
BapHaHTe C pexcumoM opomerus (0-1-1), rae B cioe 0-70 cM cyxas Macca KOpHeH B CpeIHEM COCTaBIIA
23,5 r. Ha ocTansHBIX BapuaHTax o0mias cyxas Macca KOpHeW ¥ ypokall HWDKe IO CPaBHEHMH C 5-M
BApHAHTOM.

The water mode of soil makes essential impact on development of root system and finally on
productivity of cotton plant. The plentiful mode of an irrigation (variant 6) increases a vegetative weight
of plants, tightens disclosing of hullies their warming and the crop of crap of a raw, the general dry
weight of roots in a layer 0-70compaunded 23g. Averaged for 2007-2008 and the crop (31,1-31,5
c/hectares) raw clap has been received in Sth variant with a mode of an irrigation (0-1-1) where in a
layer 0-70 cm dry weight of roots has on has made an average 23,5. On other variants the general dry
weight of roots and a crop more low in comparison with 5-th variant.
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ABSTRACT: Nine Fusarium isolates identified as A, B, C, D, E, F, G, H, and I were isolated
from tomato wilted plants grown under glasshouse conditions at different locations of Almaty,
Kazakhstan. All isolates formed colonies, conidia and mycelia with morphological characteristics
typical of F. oxysporum. These isolates were used for inoculation seedlings of the Carolina Gold
cultivar grown in plastic pots under glasshouse conditions. Wilt symptoms particularly brown
vascular discoloration in stem were observed after two months from inoculation. This was the first
record about presence of tomato wilt caused by Fusarium oxysporum f. sp. lycopersici in
Kazakhstan. s

INTRODUCTION

Eusarium pxysporum has received considerable attention because of its ability to cause vascular
wilt or root rot diseases on a wide range of plants. F. oxysporum f. sp. lycopersici (FOL) causes
Fusarium wilt disease only of plants belonging to the genus Lycopersicon (Rowe, 1980). Since then,
it has become a major limiting factor in the production of greenhouse tomato in many countries
(Rowe et al., 1977; Nuter et al., 1978). At the first, the causal fungus was identified as a new race
(J3) of F. oxysporum Schlecht. f. sp. lycopersici Snyd. & Hans. which causes Fusarium wilt of
tomato (Sato and Araki, 1974). The sever FOL symptoms appears at soil temperatures of about
27°C. (Rowe, 1980; Menzies ef al., 1990 and Hibar et al, 2007). This study aimed to confirm the
pathogenic potentialities of the collected F. oxysporum f. sp. Iycopersici isolates on inciting the wilt
symptoms of tomato (cv. Carolina Gold) plants.
MATERIALS AND METHODS
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Tomato (Solanum lycopersicum) plants showing typical symptoms of the Fusarium wilt disease were
collected from different tomato glasshouses in Almaty province of Kazakhstan during May 2008 season. Cutfings
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(3 em length) revealed different degrees of vascular discoloration were used for isolation of the wilt fungus (Katan
et al., 1991 and Amini, 2009). The growing fungi were purified using the hyphal tip followed by single spore
techniques. In addition to the vascular discoloration, identification of the Fusarium oxysporium f. sp. lycopersici
isolates was made according to Nelson er al, 1983 and Leslie and Sumerell, 2006. Spore suspensions of the
obtained isolates were prepared and adjusted to be containing about “10%* spores/ml (Beshir, 1991 and Amini,
2009). Spore suspension of each known Fusarium isolate was used to inoculate seedlings of tomato cultivar
Carolina Gold which is resistant to Fusarium oxysporum f. sp. lycopersici race 1 and 2 (Bost, 2005).

Tomato 4-weeks-old seedlings were transplanted into plastic pots (30 cm. in diameter) each containing 11 Kg
of natural soil mixture consisted of clay and sand at rate of 2:1 (by weight) at rate of 3 seedlings per pot then spore
suspension was poured over stem base at rate of 20 m/seedling. In control (non-inoculated), plain water was used
instead spore suspension. Pots were irrigated and maintained in a glasshouse at 25-30°C and 70% relative humidity.
The inoculated tomato plants were kept under observation of wilt symptoms at 2 months after inoculation.

Two months after inoculation, the wilt
disease incidence was carried out using a visual 0
- 4 scale according to Vakalounakis and
Fragkiadakis, 1999 and the disease incidence
was determined according to Song ef al., 2004.

Three pots (replicates) were used for each
particular treatment. The inoculation treatments
were arranged in a completely randomized block
design in the glasshouse. The data were
subjected to analysis of variance according to
Snedecor and Cochran (1982). The least
significant difference at 0.05 was calculated.

RESULTS AND DISCUSSION

Tomato plants (cv. Carolina Gold) inoculated
with isolates of Fusarium oxysporum showed L
different degrees of wilt disease symptoms after 2 . -

months from inoculation. The vascular bundles of Fig. (1): Healthy (H) and vascular discoloration on stem
infected tomato plant showed dark lines in both sides of diseased tomato plants (cv. Carolina Gold) infested
compared with stems of the healthy plants (Fig.1). with Fusarium oxysporum f. sp. lycopercici isolate A.
This browning of the vascular tissue is characteristic

of the disease and can be used for its tentative identification. 7. oxysporum f. sp. lycopersici (FOL) causes
severe wilt disease. The browning of the vascular system is characteristic of the disease and generally can be
used for identification of the fungal isolates as Fusarium oxy f. sp. lycopersici (Armstrong and Armstrong
1968; Jones, 1991 and Reis, et al., 2005).

Data in Table (1) reveal that, the (FOL) isolates Table (1): Percentage diseased and dead plants and

A and G caused the highest percentage of dis.eased disease ingidence after inoculation with isolates of
and dead tomato plants (77.78%) and disease Fusarium oxysporum f.sp. lycopersici

incidence (52.78%). However, isolates H and I Fusarium Diseased Disease
seemed to be non-significant when compared with the isolate FOL plants % incidence %
non-inoculated control which remained disease free. A 77.78 52.78
As Carolina Gold tomato cultivar was described as B 35.56 33.33
resistant to Fusarium wilt races 1 & 2 (Bost, 2005), c 33.33 Bea

: : . : D 44.44 25.00
the tested Fusarium isolates particularly isolates A E 3333 5223
and G might considered as new isolates of race 1 or 2 ‘ F 3 6: 67 41.67
or might be race 3. Such findings agree with Jones et G 77.78 52.78
al. (1982) observed mature plants with Fusarium wilt H 111 11.11
sympfoms in tomato cultivars possessed resistance to I 11.11 8.33
races 1 and 2. Also, Volin and Jones (1982) isolated Control 0.00 0.00
a new race of Fusarium oxysporum f. sp. lycopersici L.S.D. at 0.05 21.063 9.173

from commercially produced plants in western
Florida. The principal varieties currently produced commercially are reported to have the 12 gene for race
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2 resistance. Cali, ef al.,, (2003) stated that the collective evidence suggests that race 3 in California originated
from the local race 2 population.
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Byt okymsicta Anmarel Kanachmbie  (Kasakcram) op OKepiHZEe OpHANackaH KBUIBDKAH
JKaFNaMbIHAAFbl OCill, AypyFa IMATIBIKKAH TOMAT ©3eKTePiHEeH jkoHe TaMbIpiapblHaH TOFeI3 Fusarium
oxysporum Geninynep A, B, C, D, E, F, G, H, xone | anbiKTasIn, op KaWCBICHIHBEIH TYC esrepici
GaliKanraHsl Typanbl 3epTTenreH. bapnwix Genimynepain F. Oxysporum ToH MOPQOIOTHANEIK
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CPEKINeNTIKTepi AHBIKTANATHIH, KOHMNHY SKAHE MHLCIHH  KONOHUMATAPFIHAH Kypanrad. QOcsl
ToxipuGene KBUIBDKAN KarmafisrHmars: ecipinren «Kaponuna Anroigeny arTTa TOMAT CYpPBIIK
AJIBIHBIT, CBIHAKTA JKOFAPLIAA AHTHIIFAH HHQEKIMSTBIK aypynapiel  Tynblpatein KaGinerriniri Gap
Geninynep MHKpooprasusmzaepi aHsIKTamasl. Coiy cebenti ery emrisinrennesn KeHiH exi alimaH com,
TOMAT ©3EKTepiHIe MOHEe TaMBIPIAPHIHBIH TYTIKIIeNnepi Tyccismenin xane KOHBIpKali TycTi Gonsm
Gosnyel aHBIK KepiHe GacTamsr. Bepinren ToMar cyprmsiman aHBIKTaNFaH GeniHynep Goifsiama
e3repicrep maiina Gonnpr. Kasakcranmars: Fusarium oxysporum f. Sp. lycopersici (FOL) ce6e6inen
aypyra IMAJINBIKKaH TOMATTAPIBIH aHBIKTATYBIHBIH AIFAUIKBI ToXKipubeci CoTTi GOMBIT ASKTAIIEL

B rammoit pa6ore neBats Fusarium OXySporum M3ONTOB MICHTHOUIHPOBaHHEIe Kak A, B, C,
D, E,F, G H, u I 6sum BBIICTIEHBI cO crebnelf u KopHeit YBANIIMX TOMATHBIX PACTEHMH,
BRIPAIIEHHBIX B TEIUTHYHBIX YCIOBHAX B PA3AHMYHEIX MECTOMOTOKEHHIX ropoaa Anmarsi (Kazaxcran)
H TOKASRIBAIOIMX PpA3NUYHYIO CTeleHb HAPYLICHHS OKpAalllMBaHUA COCYOOB. Bce M30IATH
CHOPMHUPOBAHLI KONOHHAMH KOHHIMS H MHLENIME ¢ Mopdonorudyeckumu ocobeHHOCTAMM,
THOMYHBIMA U1 F.  oxysporum. TecT HaTOreHHOCTH AaHHBIX H30J7ATOB ObUT onpenencH B
SKCICPUMEHTE, B KOTOPOM HCIIOIB30BAJICS KYJIBTYpPHBLIA copT «3omoro KaponnHer», Beipaientoe B
TOPIIKE B yCNOBUAX TEIUTHIIE!., CHMITOMEI YBSAHMS OTYETIIHBO HAGMIONAMKCE B CTE6MIX M KOPHSIX B
BHJC O0OCCLUBEUMBAHHS WM KOPHYHEBOTO IBETa COCYAOB pacTeHHs, yepe3 [aBa MecCAUA MOCIe
UPUBMBKH. BBUIM 3HauHMTenbHEle pasmuuus Mo TIOTy4€HHBIM JaHHBIM IIPH  ONpemeIeHUH
3¢ PEKTUBHOCTH NPOBEPEHHBIX HIOAATOB Ha AAHHOro copTta Tomara. J[aHHOe HCCllefOBAHME ABIASTCS
TICPBEIM YCTICLIHBIM OTKPBHITMEM YBANAHWS TOMATOB, BbI3BAHHLIMU Fusarium oxysporum f. sp.
lycopersici (FOL) B Kasaxcrane.

VIIK 712 (574.25)

THITE! YCIIOBHI MECTOIIPOW3PACTAHIS 1 HX OUTOPACTUTEJILHBINA I[TOTEHITMAJ B
HWIE-ATTATAVCKOM I'OCY JAPCTBEHHOM HAITMOHAJIBHOM ITPHUPO JTHOM ITAPKE

Kunxubaesa D.C.
Kasaxcxuii nayuonanvnwiii azpapuvlii ynusepcumem

Hine-Anatayckuif rocynapcTBeHHBIH HAMOHATEHEI UPHPOIHBIA MAapK SABJISETCS YHUKAIBHBIM
MCCTOM  OpraHM3allMM M TIPOBCACHUA HAYYHO-IIO3HABATEIHLHOIO TYpH3Ma B YCIOBHAX OXpPaHEL
COXPAHCHHS JIECHBIX JTJAHIAPTOB M GIIU3KOTO PACTIONOKEHHS KPYITHOTO MEralonuca Kak r.AJMaTel.

Henbro uccmenoBanmii BiseTcs TecoBONCTBEHHAS OLICHKA THITOB HACAXIOCHUH M MX IpyNn ¢
3CTCTHYECKOH TOYKM 3PEHMS, BBIAC/HB W3 HUX JYYIIHE B 5TOM OTHOWICHUH JUTA OPTraHM3ali{ HAY4YHO-
TO3HABATEIFHOIO TYPH3MA.

Ilpuponnele  nammmadtst  3awmmiickoro Anaray waumbomee moNHO XapaKTepH3yIOTCs
TEOMOPONIOTHIECKON  CTPYKTYpOi TIOBEPXHOCTH M DaCTHTCIBHOCTBIO, CIEOBATENBHO, MAPKOBBI
MaHIWA(T 37€Ch NOMKEH YCTAHABIHBATECS IO OCHOBHOMY TNpH3HAKy — COCTaBY H CTPYKType
PACTATEILHOCTH « ... Kak HaubO/Iee TyTKHM HHAMKATOPaM Ha H3MEHEHHS KOMILTeKea BHEIIHHUX YCIIOBHI
[1] mpu HerpemennoMm yaete TeoMOpPdOJIOTHH.

Knaccupukarws sxe mapkossx NaHIIMIA(TOB JUIA TOPHBIX MECTOOGHTAHMI MOMET OCHOBEIBATECS
TOJIBKO Ha JIECOTHUTIONOTHYECKOM OCHOBE 10 IPyTIIaM THIIOB HAaCAXACHWI, T.K. BeXyINHe 3HaUYCHHAS 3HeCh
NpHOGPETAIOT He TEINTOPETYUPYIOIHe [2], a 3cTeTHYeCKHe CBOMCTRA TOPHBIX JIECHBIX YYaCTKOB.

Apxmeicrypﬁo-xyz(oxcecmeﬂﬂme KaqeCTBa  JICCHBIX  Y4aCTKOB  CEBEPHOrO  MAaKpOCKJIOHA
3awmtickoro Anaray [3, 4] zaBucar B TICPBYIO OHMEPENb OT YCNIOBHA MECTONMPOU3PACTAHUA U Xapaxrepa
PaCTUTENLHOCTH, YTO HauboJIee MOJHO BHIPAXKEHO B COYETAHHH OTIPEAENECHHBIX THUIOB HAaCaXISHH
(mecHBIX accoumarmif). OHM OTYETIIHBO BBIPDKAIOT 3CTCTHYECKHME CBOWMCTBA JIECHBIX JIaHAWAQTOB,
TO3TOMY MOTYT GBITh IIPUMEHEHEI B [TAPKOBOM XO34HCTBE, TAKXKE KAK H B JIECHOM.

Hox ycnouamu npouspacTanus NoHHMaercs ux NIOTeHIHANIBHOE  [JIONOPOAKUE, ONpeaensieMoe
KOTHIECTBEHHBIM COUCTAHIEM OCHOBHEIX (DAKTOPOB JKM3HH PACTEHM: CB€Ta, TEILIA, BJIATH H 3JIEMEHTOB
MHUHEPANLHOTO MHATAHHMS.
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