Oejicenainmirinen >korapel Oonnel. bakputayna OosiFaH  e©CIMAIKTEpAiH OepilireH KepceTKilTepMeH
caibpICThIpFaHIa nonudeHonokcuIaza OeICeHIUIITIHIH KoFapiaysl kentereH eHueynepae 4,4% (BT+T3/
KB-4,0%) xone 94,2% (T3/P-0,1MM) TeH Oonbl, Oipakra ©HICYIIH COJI XKOFapbl OOJFaH KKe3Je, Oyl
KOPCETKIIITep TOMEHAE KeTTi. Anaiiia OapiblK TEKCEpuIreH eHAeylnep MUpOKcHaa3a OenceHaiirin
xorapaarTel. JKorapeutay Hopmacs! 60,7% nen 1000,0% teH Gomnsl.

HUccnenosanus yBsganus MoOMUAOPOB, BeI3BaHHEIE fusarium oxysporum f.sp. lycopersici, mpoBoaumbie
B KazaxcraHe. 2: 3(Q))eKT BHEIIHEr0 HaHECEHHs MPHPOAHBIX HKTPAKTOB U OC30MACHBIX XMMHKAIUU IS
WHAYIHPOBaHMS YCTOHYMBOCTHU K (Py3apHO3HOMY YBSIIaHHUIO U aKTUBHOCTH OKHCIIUTENBHBIX (DEPMEHTOB

% sk ok

B sToMm nccnenoBannu paccana Tomata copra 3010To KaponnHsl moasepraaock 1eiHCTBUSM S9KCTPAKTOB
yecHoka (H), uepnoro nepua (YI1) (mpu xoruentpauuu 0.5 wnu 4.0%), canummnoBoit kuciotsl (CK) u
pubogaBuna (PB) (pu konnenrparmu 0.1 wim 10.0MM) ¢ HCIIONTBE30BaHHEM PA3IMYHBIX TOTIOTHATEIIBHBIX
metonoB {morpyxenue (I1I') xopueit, pacnbuienune (PC) poctkoB mnu (I1+P)} n nmpuBuBku Fusarium
oxysporum f.sp. lycopersici. AkruBHoctu nepokcuaaszsl (I[IOJl) u nomudunonokcunaser (I1OO) ObuH
OTIpEJIeNICHbI B JIUCTBSIX, 00paOOTaHHBIX U HEOOpaOOTaHHBIX (KOHTPOJB) TOMATOB IOCIE ABYX MECSIICB
CO BpEMEHHM TNPHBHUBKH. YBEIMUYEHHE JICATEIbHOCTH MHPOXKAA3bl ObUIO BBIMIE, YeM JESTEIbHOCTD
nonudenonokcunaszpl. CpaBHUBas C JaHHBIMH OOpPaOOTKM KOHTPOJIHBIX pAacTEeHH, YBEIMYCHUE
JESITeNbHOCTH MOMU(EHOIOKCH1a3bl, OOJIBIIMHCTBA 00paboOTOK, ObUTO paBHO Mexay 4.4 % (III'+PC/Yll-
4.0%) 1 94.2 % (PC/P-0.1mM), x0T HE00IBII0OE KOTMYECTBO 00PaOOTOK YMEHBIININ IaHHBIH TOKa3aTeb.

OnHaxo, Bce MpOoBEepeHHbIe 00pabOTKN YBEINUMIH AEATEILHOCTh MUPOKCcHAa3bl. Hopma yBenmuenus Obia
paBHa mexay 60.7% u 1000.0 %.
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ABSTRACT
In this study, seedlings of tomato cultivar Carolina Gold were treated by garlic (G) and black pepper (BP)
extracts using different application methods and inoculated with F. oxysporum f.sp. lycopersici. Immerging
roots (IR) in G@4.0%, spraying shoots (SS) with G@4.0% or BP@4.0% caused 100% reduction in the
incidence of tomato fusarium wilt. IR+SS/BP@4.0% induced the highest increase in plant height (40.8%)
followed by IR/G@0.5% (38.7%) and IR+SS/G@0.5% (33.2%) whereas IR/G@0.5% caused the highest
increase in the root length (64.5%) followed by IR/BP@0.5% (57.0%) comparing to the untreated control.
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INTRODUCTION

Tomato fusarium wilt (Fusarium oxysporum f.sp. lycopersici) become one of a limiting factor in the
production of tomato and accounts for yield losses annually. It has become one of the most prevalent
and damaging diseases wherever tomatoes are grown intensively because the pathogen persists
indefinitely in infested soils. The use of resistant varieties is the best strategy for disease control (Silva
and Bettiol, 2005) and (Sheu and Wang, 2006). Because of hazards of pesticides in general, and fungicides
in specific, on public health and environmental balance, a relatively recent direction of pest control
management was introduced. The so called “induced resistance” is a promising modern approach with a
broad spectrum in plant disease control (Reglinski et al., 2001). For this reason, alternative methods with
emphasis on biological control using the resistance inducers for controlling the disease have been studied
by several researchers to reduce fungicide application and decrease cost of plant production. Recently, there
have been many reports stated that some plant extracts and safe chemicals become a necessary to make
a fungicide to control the soil borne diseases including tomato Fusarium wilt (Dong and Beer, 2000; Aba
AlKhail, 2005; Deepak, et al., 2005; Abogharsal, et al., 2006; Taheri and Hofte, 2006; Mandal et al., 2009).
This work was conducted to evaluate effect of applying garlic (G) and black pepper (BP) extracts @ 0.5%
and 4.0% concentrations on suppressing development of the tomato fusrium wilt disease under glasshouse
condition in Kazakhstan. Effects of tested treatments on % wilted plants, wilt disease severity, plant height
and root length were investigated.

MATERIALS AND METHODS

In this study, garlic extract (G) and black pepper extract (BP) each at 0.5% and 4.0% concentrations
were used as natural resistance inducer treatments for treating 4 weeks-old tomato (Solanum lycopersicum)
seedlings (Carolina Gold cv.) immediately before transplanting into plastic pots (30cm. in diameter) each
containing 11 Kg of natural soil mixture consisted of clay and sand at rate of 2:1 (by weight). Each inducer
treatments was performed by immersing roots (IR) for 10 min., spraying shoots (SS) until dropping or
combination between IR and SS application methods (IR+SS). The plain water was used instead of inducer
treatments for treating tomato seedling in the control treatment. Spore suspension of an aggressive isolate
of Fusarium oxysporum f.sp. lycopersici, which was isolated from wilted tomato plants grown under
glasshouse conditions in Kazakhstan, was prepared and adjusted according to Beshir, 1991 and Amini, 2009
and immediately used for inoculating 4-weeks old tomato seedlings by pouring 20 ml of spore suspension
(10° spores/ml) over stem base of each seedling one week after transplanting. All pots were irrigated and
maintained at 25-30°C and 70% relative humidity under glasshouse conditions. After tow months from
inoculation, the wilt disease severity (DS) for each treatment was determined using a visual scale of 0-4 as
following: 0= No wilting symptoms (healthy plant); 1= Plant slightly wilted, vascular discoloration found
in main root region; 2= Plant moderately wilted, yellowing of old leaves, spreading vascular browning; 3=
Plant severely wilted, dying of all leaves except end leaves; and 4= Dead plant, seedling entirely wilted
(Vakalounakis and Fragkiadakis, 1999). The wilt disease severity was determined according to Song et al.,
(2004) meanwhile; percentage of disease reduction (efficiency) was calculated according to Elhenawy, et
al., 2007. At the same time, plant height and root length were measured in all tested treatments. All data
were subjected to analysis of variance according to Snedecor and Cochran, 1982. The least significant
difference at 0.05 was calculated.

RESULTS

Table (2): Effect of garlic (G) and black pepper (BP) extracts at 0.5% and 4.0% using
different application methods on wilt disease severity % (DS) under stress of
infection with F. oxysporum lycopersici

* 1 M . 0,
Treatments Application methods Mean Efficiency % Mean
IR SS IR+SS IR SS IR+SS
G @0.5% 11.1 | 11.1 4.2 8.8 529 | 529 82.3 62.7
G @4.0% 0.0 | 00 | 111 3.7 | 100.0 | 100.0 | 529 | 84.3
BP@0.5% 194 | 69 1.4 9.3 17.6 | 70.6 94.1 60.8
BP@4% 1.4 0.0 2.8 1.4 94.1 | 100.0 | 88.2 94.1
Control (untreated) | 23.6 | 23.6 23.6 23.6 0.0 0.0 0.0 0.0
Mean 11.1 8.3 8.6 529 | 64.7 63.5
L.S.D. at 5% for:
Methods NS
Treatments 2.96
Interaction 8.89

* IR = immersing roots, SS = spraying shoots
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Percentage of wilted plants and wilt disease severity:
The data in Table (1) stated that the percentage of wilted tomato plants was significantly affected only

by tested treatments but not by methods or method/treatment interactions. The SS method recorded the
lowest % wilted plants (33.3%) followed by IR (40.0%) and IR+SS (43.3%) without significant difference
between them. As for treatments, BP@4.0% and G@4.0% were the most effective, decreasing % wilted
plants by 86.7 and 80.0% whereas, G@0.5% was the least effective, decreased % wilted plants by 46.7%
comparing to the untreated control. The investigated interactions proved that using IR/G and SS/G@4.0%
in addition to SS/BP@4.0% were the most effective which completely suppressed disease infection
(100.0% reduction) followed by IR/BP@4.0%, IR+SS/BP@4.0% and IR+SS/BP@0.5% (80.0% reduction)
while, IR/BP@0.5% was the least effective as it decreased wilt infection only by 20.0% comparing to the
untreated control.

The data in Table (2) showed that the tested application methods were not significantly varied concerning
% wilt disease severity (DS). The recorded DS for IR, SS and IR+SS methods were 11.1, 8.3 and 8.6%,
respectively. As for treatments, the BP@4.0% was the most effective treatments as it decreased the DS by

Table (3): Effect of garlic (G) and black pepper (BP) extracts at 0.5% and 4.0% using
different application methods on plant height (cm) under stress of infection with
F. oxysporum lycopersici

* 1 1 1 0,
Treatments Application methods Mean Efficiency % Mean
IR SS | IR+SS IR | SS | IR+SS
G @0.5% 1722 | 1542 | 1653 | 163.9 | 38.7 | 242 | 332 | 32.0
G @4.0% 137.5 | 125.0 | 1503 | 137.6 | 10.7 | 0.7 | 21.1 | 10.8
BP@0.5% 127.0 | 128.8 | 154.0 | 136.6 | 2.3 | 3.8 | 24.0 10.0
BP@4% 1333 | 1433 | 174.8 | 1505 | 7.4 | 154 | 408 | 21.2
Control (untreated) | 124.2 | 124.2 | 1242 | 1242 | 0.0 | 0.0 0.0 0.0
Mean 138.8 | 135.1 | 153.7 11.8 | 8.8 | 23.8

L.S.D. at 5% for:

Methods 1.31

Treatments 2.18

Interaction 6.54

* IR = immersing roots, SS = spraying shoots

94.1% followed by G@4.0% (84.3%), G@0.5% (62.7%), and BP@0.5% (60.8%), respectively comparing
to the untreated control (0.0% reduction). Concerning interactions, IR/G@4.0%, SS/G@4.0% and SS/
BP@4.0% completely suppressed disease development (100.0% reduction in DS) followed by IR/BP@4.0%
and IR+SS/BP@0.5% (94.1% reduction), SS/BP@0.5% (70.6% reduction) whereas IR/BP@0.5% was the
least effective in this respect, as it decreased the DS by 17.6% comparing with the control treatment.

Plant height and root length:

The data in Tables (3) stated that, the plant height was significantly affected by tested application methods,

Table (4): Effect of garlic (G) and black pepper (BP) extracts at 0.5% and 4.0% using
different application methods on root length (cm) under stress of infection with
F. oxysporum lycopersici

* 1 1 1 0
Treatments Application methods Mean Efficiency % Mean
IR | SS | IR+SS IR | SS | IR+SS
G @0.5% 255 | 165 16.3 194 | 645 | 65 5.4 25.4
G @4.0% 20.0 | 23.5 18.2 20.6 | 29.0 | 51.6 | 172 | 32.6
BP@0.5% 243 | 200 | 215 219 | 57.0 | 29.0 | 38.7 | 41.6
BP@4% 23.0 | 23.8 18.5 21.8 | 484 | 53.8 | 194 | 405
Control (untreated) | 155 | 15.5 15.5 155 | 0.0 | 0.0 0.0 0.0
Mean 217 | 199 | 18.0 39.8 | 282 | 16.1

L.S.D. at 5% for:

Methods 0.48

Treatments 0.80

Interaction 2.40

* IR = immersing roots, SS = spraying shoots
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inducer treatments as well as by method/treatment interactions. As for application methods, the IR+SS
recorded the tallest plant height (153.7cm) followed by IR (138.8 cm) and SS (135.1 cm), respectively. All
treatments significantly increased plant height comparing to the untreated control. In this respect, G@0.5%
was the best treatment for recording the highest average of plant height (163.9 cm) followed by BP@4.0%
(150.5 cm), G@4.0% (137.6 cm) and BP@0.5% (136.6 cm) without significant difference between the latter
two treatments. These four treatments increased plant height by 32.0, 21.2, 10.8 and 10.0%, respectively
comparing to the untreated control. Regarding interactions, IR+SS/BP@4.0 was best of all and increasing
plant height by 40.8% (174.8 cm) followed by IR/G@0.5% which increased plant height by 38.7% (172.2
cm) while, the lowest significant increase was recorded by IR/BP@0.5% which increased the plant height
by 7.4% (133.3 cm). However, IR/BP@0.5%, SS/G@4.0% and SS/BP@0.5% showed no significant effects
on the plant height when compared with the untreated control.

The data in Tables (4) indicated that, the root length (cm)/plant (RL) was significantly affected by tested
application methods, inducer treatments as well as by the interaction in between. The IR method recorded
the highest significant increase in the RL (21.7 cm) followed by SS method (19.9 cm) and IR+SS method
(18 cm), respectively. All tested inducer treatments induced significant increases in the RL comparing to
the untreated control. The highest significant increase was produced by BP@0.5% (41.6%) and BP@4.0%
(40.5%) followed by G@4.0% (32.6%) and G@0.5% (25.4%), respectively in relation to the untreated
control. Concerning method/treatment interactions, SS/G@0.5% induced the highest significant increase
in the RL (64.5%) followed by IR/BP@0.5% (57.0%), SS/BP@4.0% (53.8%) and IR/BP@4.0% (48.4%)
while, the lowest significant increase was produced by IR+SS/G@4.0% (17.2%) comparing to the untreated
control. On the other hand, the RL was not significantly affected by SS/G@0.5% and IR+SS/G@0.5%
comparing to the untreated control.

DISCUSSION

As for plant extracts, the highest concentration (4.0%) of G and BP was significantly better than the
lowest concentration (0.5%) for reducing % wilted plants and wilt disease severity (DS) comparing to
the untreated inoculated control. G and BP@4% decreased % wilted plants by 80.0 and 86.7% and DS by
84.3 and 94.1%, respectively comparing with 46.7 and 53.3% (for % wilted plants) and 62.7 and 60.8%
(for DS) at 0.5%, respectively. However, G@0.5 and 4.0%, BP@0.5 and 4.0% increased plant height by
32.0, 10.8. 10.0 and 21.2%%, root length by 25.4, 32.6, 41.6 and 40.5 %, respectively comparing to the
untreated inoculated control. These results declared that the tomato plants treated with G or BP@0.5 and
4.0% concentrations rendered plants healthier then their fruit yield production was increased (unpublished
data). Actually, the natural plant extracts may provide an alternative to fungicides. Allium genus revered
to possess anti-bacterial and anti-fungal activities and include the powerful antioxidants, sulfur and other
numerous phenolic compounds which arouse significant interests [Yin and Cheng, 1998; Phay et al.,
1999; Harris et al., 2001; Kyung and Lee, 2001; Rivlin, 2001; Griffiths et al., 2002; Benkeblia, 2004;
Haciseferogullari et al., 2005]. The inhibitory activity of garlic [Allium sativum L.], onion [Allium cepa L.]
and leek [Allium porrum L.] extracts [aqueous, acetone and ethyl alcohol] against mould has been reported
by numerous authors. It has also been observed that alliicin, thiosulfonates and other compounds show
fungistatic activities against several fungi [Topal, 1989; Hafez and Said, 1997; Ankri and Mirelman, 1999;
Harris et al., 2001]. Similarly, ajoene compound which is a derivative of alliicin and obtained from garlic
with ethyl alcohol extraction is very inhibitory against A. niger, Candida albicans and Paracoccidioides
brasiliensis [Naganawa et al., 1996]. Ajoene compound from garlic have stronger antifungal activity than
alliicin. Ajoene damages the cell walls of fungi [Yoshida et al., 1987]. Activity of the garlic extract may
be due to sulfur-containing compounds such as ajoene or allicin. Sprays with the aqueous garlic extracts
have antibiotic and antifungal properties and will suppress a number of plant diseases, including powdery
mildew on cucumbers and, to some extent, black spot on roses. Garlic extracts controlled diseases such as
mildew, rusts, fruit rots, blights, and black spot [Quarles, 2000]. Activity may be due to sulfur-containing
compounds such as ajoene or allicin. Garlic releases fungicidal chemicals into the soil. Garlic extract shows
high inhibitory activity against Aspergillus niger, Penicillium cyclopium and Fusarium oxysporum for all
tested concentrations i.e. 50, 100, 200, 300 and 500 ml/l [Benkeblia, 2004]. Also, several biologically
important phytochemicals have been extracted from Piper nigrum plants (Miyakado et al., 1980; Kiuchi et
al., 1988; Bandyopadhyay et al., 1990). Alkaloids in fruits of P. nigrum ranges from 4 to 5% [Dev and
Koul, 1997]. The combinations of extracts of pepper and mustard, the cassia extract alone and the essential
oil of clove suppress the development of Fusarium oxysporum in melon [Bowers and Locke, 2000]. Plant
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extracts of six plant species, cloves [Dianthus caryophyllus], cinnamon [Cinnamum zeylamicum], thyme
[Thymus vulgaris L.] fenugreek [ Trigonella fonicum], amme [Ammi visnagal], black pepper [Piper nigrum]
and three essential oils, geranium [Pelargonium gravedens], black cumin seeds [Nigella sativa L.] and blue
gum [Eucalyptus globulus] were evaluated for their antifungal effect on the mycelial growth, incidence and
disease severity of onion neck rot disease [Botrytis allii]. The antifungal properties of clove extract were
more effective than black pepper on inhibiting mycelial growth and disease incidence [Abo-Elnaga and
Ahmed, 2006]. Aqueous extracts of 15 plant species were tested against onion white rot fungus Sclerotium
cepivorum that was grown in potato dextrose agar culture. Eeach extract presented a fungicidal effect,
at a concentration of 5%, when applied on allspice [Pimenta dioica] and clove [Syzygium aromaticum].
Only clove extract retained its effect at a concentration of 1%, while allspice lost it at 3%. Cinnamon
[Cinnamomum zeylanicum| and yam bean [Pachy erosus] extracts produced total inhibition of sclerotial
production besides a poor mycelial growth. Different types of interactions were present when the extracts
were mixed: all combinations presented a lost of fungicidal effect [antagonistic effect], including allspice
extract; a retained fungicidal effect [single fungicidal effect] occurred in most clove mixtures and in the
combination of clove and black pepper [Piper nigrum] the retained fungicidal effect was even below
the minimal lethal dose [synergistic effect]. The combination of extracts showed that the effect of each
plant extract could be modified by the reactions of the complex mixture of plant compounds [Montes-
Belmont and Prados-Ligero, 2006]. Piper nigrum, commonly known as "'Black-pepper’’, has gained a
global consideration because of its volume in the spice industry. This plant has shown great potential for
the discovery of novel biologically active compounds and need for techniques to enhance the production
of high quality consistent plant material for feasible accumulation of metabolites [Abbasi et al., 2010].
Infection with FOL significantly reduced the crop yield and quality. Several plant extracts were found to be
highly effective on different isolates of Fusarium wilt in the laboratory, and were tested with other control
methods on two tomato varieties artificially inoculated with the fusarium wilt fungus. Results showed that
these extracts reduced wilt infection rate 49 days after planting on both tested varieties. The most effective
treatment after the fungicide Tachigaren was garlic extract [Silva and Bettiol, 2005; Abogharsal, et al.,
2006]. The fresh weight of plant stem, number and weight of tomato fruits were significantly lower in tomato
plants inoculated than those non-inoculated with the wilt pathogen “Fusarium oxysporum f.sp. lycopersici”
[Sibounnavong et al., 2010]. Abo-Elnaga and Ahmed (2006) found that, the antifungal properties of cloves
extract was more effective than black pepper on inhibiting mycelial growth and disease incidence of onion
neck rot disease caused by Botrytis allii. Abo-Elnaga and Ahmed [2006] evaluated plant extracts of six
plant species including cloves [Dianthus caryophyllus] and black pepper [Piper nigrum] for their antifungal
effect on the mycelial growth, incidence and disease severity of onion neck rot disease [Botrytis allii]. The
antifungal properties of clove extract were more effective than black pepper on inhibiting mycelial growth
and disease incidence. Montes-Belmont and Prados-Ligero [2006] tested the aqueous extracts of 15 plant
species including black pepper [Piper nigrum] against onion white rot fungus Sclerotium cepivorum that
was grown in potato dextrose agar culture. Each extract presented a fungicidal effect, at a concentration
of 5%. Abbasi et al., (2010) recorded that, Piper nigrum (Black-pepper), shown great potential for the
discovery of novel biologically active compounds and need for techniques to enhance the production of
high quality consistent plant material for feasible accumulation of metabolites.
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NCCIIEJOBAHMA YBAJAHNMA ITOMI/IOPOB, BBI3BBAHHBIE FUSARIUM OXYSPORUM F
.SP. LYCOPERSICI, IIPOBOANMBIE B KASAXCTAHE. 1b: OO®EKT BHEIIHOI'O HAHECEHU A
DKCTPAKTOB YECHOKA M YEPHOI'O ITEPLIA JJ1S1 UHJIYIIUPOBAHUS YCTOMUMBOCTH K

OY3APNO3HOMY YBAJAHNIO 1 HEKOTOPBIE ITAPAMETPBI POCTA PACTEHUA

* %k ok

B sTom nccnenoBanuu paccaia romara copra 3010to KapoinuHbI oBeprajioch NSHCTBUSIM SKCTPAKTOB
yecHoka (U) muepHoro niepua (UIT) c ucmonb30BaHuEM pa3InIHbIX JOMOTHUTEIBHBIX METOIOB {IOTPYKEHUE
(IT") xopueii, pacubuienue (PC) poctkoB nu (I1+P)} mnpuBuBku Fusarium oxysporum f.sp. lycopersici.
[TomyueHHbIe pe3yNbTaThl MOKa3aiu, yTo cTerneHs yBsaanus (CY) Obuia 3HaUNTENLHO yMeHbIeHa. Camoe
BBICOKOE€ CYIIECTBEHHOE COKpalieHue 0buto 3apeructpuposano (100%) npu [11'/4-4.0%, PC/Y-4.0% win
PC/UII-4.0% B cpaBHenuu c stasioHoMm. Mcmonb3oBanue [1I'+PC/UII-4.0% BbI3BaJIO camblii BBICOKUN
YpOBEHb BBICOTHI pocTta pactenus (53.4%), 3arem npu [11/Y-0.5% (38.7%) wu [II'+PC/Y-0.5% (33.2%),
TOTJIa KaK JUIMHA KOPHS TI0Ka3alia CaMO€ BBICOKOE YBEIMUEHHUE BBICOTHI pOCTa MpH uctonb3oBanuu [117/Y-
0.5% (64.5% %), 3atem [1I'/UI1-0.5% (57.0%) B cpaBHEHHH C 3TAJIOHOM.

KbIBAHAKTAP/bIH, FUSARIUM OXYSPORUM F .SP. LYCOPERSICI - MEH
HTAKBIPBIUIFAH COJIVIIAPBIH KA3AKCTAHIA 3EPTTEY. 1b: ®Y3APUO3/1bl COJIYBIHA
KAPCBHI T¥PATBIH UHAYKUWAJIAY YILHIH CAPBIMCAK IIEH KAPA BYPbIIII
CBIFBIHBUIAPBIH ChIPTTAN KOJIJAHY TUIMJIUIITT )XOHE ©CIM/IIKTIH, ©CYIHIH KEUEIP
ITAPAMETPJIEPI

* %k ok

Ocobl  3eprreyne KaponnHa ANTHIHBI KbI3aHAK CYPBINBIHBIH KemeTTepi capeiMcak (C) meH Kapa
Oypbi (KB) ChIFBIHIBIIAPBIHBIH dCepiHe KOCBHIMILIA dPTYPIIi 9AicTep KONJaH bl (TaMbIPIapbIHBIH OaTysbl
(BT), eckinaepinin Tozagaarysl (T3) xxone Fusarium oxysporum f.sp. lycopersici erinyi (E+1)). Anbiaran
HOTHXETep, coiy gapexeci (C]) tomennerenin kepcerti. ConyablH TOMEH/CYiHIH €H KOFapFbl KOPCETKIII
(100%) sranonmen canbicteipranga bT/C-4,0%, T3/C-4,0%, T3/Kb-4,0% ke3inne tipkenren. bT+T3/
KB-4,0% konnanysl ecimMiiK OWIKTITiHIH €H >KOFaprbl HOTIKeCiH KepceTti (53,4%), conan coH BT/C-
0,5% (38,7%) xone BT+T3/C-0,5% (33,2%) ke3iHae HOTHXKENIEpl OCHIHIAN OOJIIbI; ajd TaMbIpiIapaAblH
Y3BIH/IBIFBIHBIH €H Y3bIH KOPCETKilli 3TanonMeH canbicteiprania bT/C-0,5% (64,5%), conan con BT/Kb-
0,5% (57,0%) xe3inae ocblHOAH KOPCETKIIITEP KOPCETTI.

116



