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SCREENING OF TOMATO VARIETIES
FOR RESISTANCE TO MAJOR FUNGAL DISEASES
AND BACTERIAL WILT

The resistance of local and introduced tomato varieties to early blight
(Alternaria solani Sorauer) and late blight (Phytopthora infestans (Mont.) de
Bary) were evaluated in the field and to bacterial wilt (Ralstonia solanacearum)
were tested under artificial infection in greenhouse conditions. Three varieties
(De-brao krasnii, De-brao Rozovii and Sultan F1) showed the moderate resis-
tance to early blight, while the only two varieties (De-brao krasnii and De-brao
Rozovii) were moderate resistant to late blight. The remaining samples showed
susceptibility to disease.

The tested varieties showed a different degree of resistance to the bacteri-
al wilt. Four varieties: Rozovii Gigant, Krachodarskii Krasnii, Tarasenko and
Lagidnii appeared to be resistant; Two varieties: Fakel and Polbig showed the
moderate resistance and the rest ten varieties were susceptible to the disease.
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The cultivated tomato (Solanum lycopericum) is one of the most popular
and widely used foods in Georgia. It was introduced in the second half
of the XVIII century in Georgia and now it is grown in all regions up to
1700 meters above sea level. Of the several major diseases infecting tomato,
late blight (caused by Phytophtora infenstance) and early blight (caused
by Alternaria solani Sorauer) are prevalent and severe diseases, reducing
yields significantly. Average yield losses of a tomato crop caused by these
pathogens are 40—50%, but during severe outbreaks of diseases, the affected
foliage area reached 70—100% [1, 2].

Very harmful, restricted distributed quarantine disease of tomato is
bacterial wilt (caused by Ralstonia solanacearum). In tomato, bacterial wilt
was identified for the first time in 2011 in Chkorotsku and Kutaisi regions
(west Georgia). Where it caused up to 100% plant loss in greenhouse- and
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field-grown crops [3]. Since then, several cases of this disease have been
documented on potato in home gardens [4]. Natural climatic conditions of
Georgia are favorable for development tomato diseases, however, the level
of damage depends on the varieties, on the infection time and severity, crop
grown season climate, etc.

Chemical control of the disease has commonly been used in Georgia,
but it is expensive and despite their usefulness, pesticides could pose
potential risks to food safety and the environment. Adoption of disease
resistant varieties/hybrids is the most environmentally friendly practical way
to solve this problem, especially to control Ralstonia solanacearum.

Successful production of tomato depends on the choice of resistant
varieties adapted to a concrete location. The purpose of this study was to
evaluate the level of resistance of tomato varieties introduced recently in
Georgia to above mentioned diseases.

Material and methods. Two Georgian: Choportula, Kedis vardisferi
and fourteen introduced tomato varieties: Cheri, Rozovii gigant, Grusha
Rozavaya, Biche Sertse, Mikado Rozovi, Belii Naliv, De-Bravo Krasni, De-
bravo rozovi, Polbig, Volgogradskii nizkii, Krasnodarski krasnii, Taracenko,
Lagidni, Sultan F1 were evaluated in the field conditions under natural
infection on the trial of Institute’s plot (Kobuleti).

Plots with three times replication were 1 m wide X 3 m long. Intra-row
spacing was 50 cm and inter-row spacing — 70 cm. Late blight and Early
blight severity was evaluated weekly on the basis of the percent leaf areca
infected using unified scale of resistance of vegetable plants (Table 1) [5].

The tomato varieties were also tested to Ralstonia solanacearum under
artificial infection in greenhouse conditions with temperature 26—28°C,
humidity — 60—80%. The tested plants were grown in plastic pots contained
sterilized mixture of peat, moss and soil (1:1:1). As a inoculum, a mixture of
strains of Ralstonia solanacearum spread in Georgia was used. The strains of

1. Unified scale of resistance of vegetable

Disease

severity, % Type of reaction Description of symptoms
0.0 9 Highly resistant(HR) healthy

01180 | 7 | Resamid e

15.1-35.0 5 | Moderately resistant(MR) ?(?li;(; gﬁﬁltde—foliation plus

35.1—50.0 3 Susceptible (S) ?(?li;(; t5){)13’fltdefoliation plus

50.1—100 1 | Highly susceptible (HS) pp.to gﬁgﬁdefolialion plus
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pathogen were subcultured and multiplied on the Casamino Acid-Peptone-
Glucose (CPG) media. Plants in the phase of three to four leaves were
inoculated with a suspension (10° cfu/ml) of 24 hours cultivation cultures
of Ralstonia solanacearum by injection into the plants stem. Control plants
were inoculated with sterile water. The experiments were carried out in
three replicates with 10 plants in each replication. After the first visible
disease symptoms tested cultivars were observed weekly. Disease severity
was recorded at an interval of 7 days after inoculation according to 0—5
scale developed by [6], where RT (reaction type), 0 — means no symptom,
1 — one leaf wilted, 2 — two or three leaves wilted, 3 — the majority of
leaves wilted except the top two or three leaves, 4 — all leaves wilted,
and 5 — plant dead. Also, disease severity has been calculated using the
following formula:

DI = [(X Ni xi)/ (N x 5)] x 100%,

where DI-diseases index, Ni = number of infected plants with a scale,
I — RT’s from 0 to 5, N=total plant tested. On the base of disease index,
the level of resistance of cultivar was determined as follows: when DI is
less than 10% the cultivar considered as resistant (R), when DI =10—
20%, cultivar is moderately resistant(MR), DI = 21—40%, cultivar shows
moderately susceptibility — MS and when DI is more than 40%, cultivar
is susceptible — S.

RESULTS

In accordance with results of the field trials only two varieties: de-
bravo krasnii, de-bravo rozovi were moderate resistant to late blight and
three varieties (de-bravo krasnii, de-bravo rozovi, sulthan F1) showed
moderate resistance to early blight. The most of tested tomato cultivars
were susceptible to both diseases (Table 2).

The results from greenhouse experiments indicated that potato varieties

2. The level of resistance of tomato varieties
to Early Blight and Late Blight

Reaction types to diseases
Ne Tomato varieties
Early blight Late Blight

1 Cheri S S

2 Rozovi gigant S S

3 Grusha Rozavaia S S

4 Biche Sertse S S

5 Mikado Rozovi S S

6 Belii Naliv S S
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End of tabl. 2

No Tomsato varicties Reaction types to diseases
Early blight Late Blight
8 De-bravo rozovi MR MR
9 Kedis vardisferi S S
10 Polbig S S
11 Volgogradskii nizkii S S
12 Choportula N S
13 Krasnodarski krasnii S S
14 Tarasenko S S
15 Lagidni S S
16 Sultan F1 MR S

Volgogradskii nizkii, Taracenko, Lagidni, Rozovii gigant were resistant
to Ralstonia solanacearum. Varieties Polbig and Fakel showed moderate
resistance to pathogen and the left varieties (Kedis vardisferi, Choportula,
Cheri, Grusha Rozavaya, Biche Sertse, Mikado Rozovi, Belii Naliv,
De-Bravo Krasni, De-bravo rozovi, Krasndarski krasnii, Sultan F1 were
susceptible and their severity ranged from 33% to 90% (Table 3).

3. The resistance of local and introduced tomato

varieties to Ralstonia solanacearum

N Tomato varieties Disease severity, % Type of reaction
1 Cheri 50 MS
2 Rozovii gigant 13 R
3 Belii Naliv 33 MS
4 Biche Sertse 42 MS
5 De-Bravo Krasni 86 S
6 De-bravo rozovi 53 MS
7 Kedis vardisferi 86

8 Volgogradskii hizkii 84

9 Choportula 90

10 Fakel 35 MR
11 Grusha Rozavaia 50 MS
12 Mikado Rozovy 60 MS
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End of tabl. 3

N Tomato varieties Disease severity, % Type of reaction

13 Polbig 26 MR

14 Khasnodarskii krasnii 0 R

15 Tarasenko 6 R

16 Lagidnii 0 R
CONCLUSIONS

Field and greenhouse experiments have shown that tomato varieties
Rozovi gigant, Krasnodarski krasni, Tarasenko, Lagidny and Polbig and
Torch were resistant and moderate resistant to bacterial wilt, respectively.
Three varieties (De-brao krasnii, De-brao Rozovii and Sultan F1) showed
the moderate resistance to early blight, while the only two varieties (De-
brao krasnii and De-brao Rozovii) were moderate resistant to late blight.
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Heuxaanze I1.M., Cuxapyninze 3.B., Mypanamsia M.T.,
Cuxapyninze K.T. CKpuHiHr copTtiB TOMaTa 100 CTIKOCTI MPOTH
OCHOBHHMX IPHOHHX 3aXBOPIOBAHb i 0AKTEPiabHOrO B’SIHEHHS

B pezyabmami oyinku cmiikocmi wicmuaduysmu micyesux ma iHmpoady-
KosaHux copmie momamie npomu arvmeprapiosy (Alternaria solani Sorauer)
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i gpimogpmopo3y (Phytopthora infestans (Mont.) De Bary) é noavosux ymogax
Ha NpupoOHOMY THQEKUIUHOMY (DOHI NOMIPHY CIMIUKICMb NPOMU aibmepHapio-
3y nokasaau mpu copmu momamie — Jle-6pao uepeonuti, /le-opao podxcesuti
i Cyaman Fl, a npomu gpimogpmopo3y — minsku dea copmu: Jle-o6pao uepgo-
Hutl i Jle-6pao poxcesuil. Inwi 3pazxku nposeuiu cnputiHImMaAugicms 0o xeopoo.

3ei0H0 3 pe3yabmamamu OUiHKU CMIUKOCMI MUX Jce copmie momama
npomu b6axkmepiaavroeo 8 ’anenns (Ralstonia solanacearum) na wmyunomy
iHgexuitinomy oni 6 menauui womupu copmu Poxcesuti eiecanm, Kpacrooap-
cokuil uepeonuti, Tapacenko i Jlacionuii 6yau cmiiikumu, 0éa copmu — Iloabie
i @aken — nomipro cmitikumu. ecamov copmie NPoSGUAU CAPULIHAMAUBICMb
00 3aX80PIHOBAHHS.

Hemxnanze I1.M., Cuxapyimnze 3.B., Mypagamsuma M.T.,
Cuxapymnze K.T. CKpuHHHT COPTOB TOMATA HA YCTOHYMBOCTD
NPOTHB OCHOBHBIX TPUOHBIX 3200/1€BAHUI U OAKTEPHAIBHOIO YBSIIAHHUS

B pesyabmame ouyenku ycmotmugocmu uiecmHadyamu MeCmHbIX U UH-
mpooyyuposanHslx copmos momama npomue Alternaria solani Sorauer u
Phytopthora infestans (Mont.) De Bary 6 noaegvix ycirosusx Ha NpupooHOM
UHQEKYUOHHOM (DOHe YMepeHHYI0 YCMOUYU80CMb NPOMUE AAbMEPHAPUO3A
noxkazaau mpu copma momama — Je-6pao kpacHuiil, /le-6pao po3osulii u
Cyaman F1, a npomue gpumogpmoposa — moavko deéa copma: lle-o6pao kpac-
noti u Je-6pao posoguiti. Ocmanvhvie 00paszybl NPOAGUAU 80CHPUUMHUBOCHb
K 00ne3HAM.

Coenacro ¢ pe3yabmamamu OYeHKU YCMOoUHUgoCmu mex Jce cOpmog mo-
mama npomue baxkmepuanvHoeo yeadanus (Ralstonia solanacearum) na uckyc-
CMBEHHOM UHDEKUUOHHOM PoHe 8 menauye yemoipe copma Po3zoeviii eueanm,
Kpacnooapckuii kpacnuiii, Tapacenxo u Jlaeuownwiii 6biau ycmouuusbimu, 08a
copma — Iloabue u @akenr — ymepenno ycmouuusvimu. llecsimy copmoe npo-
AGUAU BOCHPUUMHUBOCb K 3A001€8AHUT0.
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