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Abstract 

In 1991 serious losses caused by Verticillium wilt were found on two holdings in the Westland glass- 
house district in the Netherlands in which the Verticillium resistant tomato cultivars Calypso and 
Criterium were grown in soilless syslems. Isolates from diseased plants were identified as 
Verticillium albo-atrum, 

In inoculation experiments Verticillium resistant tomato cultivars were seriously affected by the 
new isolates but not by a control isolate. Moneydor, a susceptible cultivar without the Ve gene, was 
the most seriously diseased by all isolates. 
The isolates from the Verticillium resistant tomato cultivars were less virulent on the susceptible cul- 
tivar than the control isolate. 

Additional keywords, Lycopersicon esculenturn, resistance. 

Verticitliura wiIt in gIassho~se tomatoes, caused by Verticillium a[bo-atrum Reinke & 
Berth. and V. dahliae Kleb., was a common disease in the Netherlands till Verticillium 
resistant cultivars were introduced in 1975. 

Losses caused by V. albo-atrum in resistant cultivars have been reported in Ohio 
(Alexander, 1962). By inoculation experiments Pegg and Dixon were able to demonstra- 
te resistance to V. albo-atrum, although it varied with inoculum level and pathogen isola- 
te from different hosts: tomato and hop (Pegg and Dixon, 1969)_ 
In 1991 serious losses caused by V. albo-atrum were found on two holdings in the 
Westland glasshouse distric~ where the Verticillium resistant cultivars CMypso and 
Criterium were grown. Isolates obtained from diseased plants were identified as V. albo- 
atrum Reinke & Berth. by the Centraal Bureau voor Schimmelcultures in Baarn, the 
Netherlands. 

In inoculation experiments one isolate from each of  these holdings was compared with 
an isolate that only affects cultivars without the VerticilIium resistance Ve gene. 

The root systems of 14-day-old seedlings were dipped in a spore suspension with 
106-107 spores per ml, obtained from a filtered, 1-week-old culture of  the isolates in liquid 
Czapek Dox medium, Seedlings were planted in a commercial  potting mix. The 
Verticillium resistant cultivars Criterium, Liberto and Vanessa and the susceptible culti- 
var Moneydor  were used. The temperature in the glasshouse was 20-24 ~ 

Symptoms were visible 14 days after inoculation. Leaves of the plants cv. Moneydor  
were deformed and chlorotic, and the young leaves were a darker green. The most obvious 
symptom on the resistant cultivars inoculated with the isolates from resistant cultivars was 
that the plants were stunted in comparison with the control plants. 
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The number of  plants with symptoms of  Verticillium wilt, the length of  the plants and 
the extent of  the vascular discoloration from the cotyledons upwards were measured 3-6  
weeks after inoculation. Representative data out of  several experiments are given in 
Tables 1 and 2. The interaction between cultivars and isolates was significant for height 
but not for vascular browning (P < 0.05). 

V. albo-atrum was reisolated from inoculated plants and the same disease symptoms 
reproduced by further inoculation. The Verticillium resistant tomato cultivars were more 
severely affected by the isolates from resistant cultivars than by the control isolate. Cv. 
Moneydor  was seriously affected by all isolates. The control isolate was more aggressive 
on cv. Moneydor  than the new isolates. 

Verticillium wilt in Verticillium resistant tomato cultivars is very rare and, in 1991, was 
found on only two holdings in the Netherlands. No spread of  the disease to other holdings 
was observed. Most tomatoes are grown on rockwool slabs free from soil. Mostly used 
rockwool is steamed or new rockwool is used each year. In spite of  this and rigorous 
hygiene measures the disease recurred in the winter and spring of  1992 on the same 
holdings. 

This is the first report of an aggressive strain of  V. albo-atrum affecting Ve gene resi- 
stant cultivars of  tomato outside the U.S.A. These observations with V. albo-atrum reflect 
those with V. dahliae. Two races of  V. dahliae are recognized worldwide. Both races have 
been recorded in Crete (Ligoxigakis and Vakalounakis,  1992), France (Laterrot and 
Pecaut, 1966), Italy (Cirulli, 1969; Matta and Garibaldi,  1984), Greece (Tjamos, 1981), 
Israel (Nachmias et al., 1987), Romania  (Costache and Tomescu, 1987), Morocco (Besri 

Table 1. Percentage tomato plants with symptoms of Verticillium wilt, 3 weeks after inoculation 
with Verticillium albo-atrum (20 plants per treatment, 2 replicates). 

Host Ve gene Untreated Control New isolate 
cultivar control isolate from cv. Calypso 

Moneydor _ 0 98 85 
Criterium + 0 5 80 
Liberto + 0 10 63 

Table 2. Height of tomato plants and lenght of vascular browning (in mm) 6 weeks after inocula- 
tion with Verticillium albo-atrum (20 plants per treatment, 2 replicates). 

Host Ve Plant length 
cultivar gene 

Length of vascular browning 

Un- Control Isolate Un- Control Isolate 
treated isolate from cv. treated solate from cv. 
control Criterium Criterium 

Moneydor - 211 52 118 0 25 22 
Criterium + 221 186 149 0 0 4 
Libe~o + 225 182 178 0 0 1 
Vanessa + 124 119 80 0 1 5 
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et al., 1984; Rouamba e t a ] . ,  1988), Austral ia (O'Brien and Hutton, 1981), Japan 
(Kobayashi  et al., 1990), U.S.A. (Grogan et al., 1979; Bender and Shoemaker,  1984; Berry 
and Oakes, 1987; Baergen and Hewitt, 1988) and South Africa (Ferreira et al., 1990). Also 
race 1 of  V. dahliae is reported to be more aggressive on tomato than race 2 (Grogan et 
al., 1979; Bender and Shoemaker,  1984). The degree of  colonization of  susceptible plants 
by race 1 is greater than by race 2 (Armen and Shoemaker, 1985). 
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