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Control of Verticillium Wilt of Tomato 

Plants with •Cycocel' 
( (2-Chloroethyl)trimethylammonium Chloride) 
IT is known that the severity of the wilt disease of 

tomato plants caused by Fusarium OX!JBporum f. lycopersici 
can be reduced by treating plants with one of a variety of 
?row~h regulating substances, such as indolyl-3-acetic acid, 
2,4-diChlorophenoxyacetic acid, a-naphthaleneacetic acid 
and 2,3,5:triiodobenzoic acidl. We have found that, 
when apphed to tomato plants in suitable concentrations, 
t~ese substances also reduce the severity of the wilt 
d1sease caused by Verticillium albo-atrum, Rke. and 
Berth. Concentrations that were effective in this way 
also considerably altered the growth-form of the plant. 

W ~ have also eststblished that spraying plants with a 
~olut10n containing 100 p.p.m. gibberellic acid greatly 
Increases their susceptibility to V. albo-atrum. It was, 
therefore, of some interest to examine the effect on the 
development of this disease of (2-chloroethyl)trimethyl
~mmonium chloride ('Cycocel'), a substance known to 
tnduce responses in tomato plants which in some ways can 
b~ cons~dered to be the reverse of those caused by 
g1bberelhns•. •Cycoce1' nullifies the growth-promoting 
e~ects of gibberellins when applied to plants at the same 
hme. When used alone, one of its main effects is to reduce 
the growth of the internodes. These facts suggested to us 
that 'Cycocel' might affect the course of disease develop
ment in plants infected with V. albo-atrum. 

Fifty ml. of a 200 p.p.m. solution of 'Cycocel' was 
applied to the soil around the base of 7-week-old tomato 
plants, susceptible variety 'Gem', growing in 5-in. pots. 
This was done 4 days before and 4 days after plants had 
been inoculated by dipping their roots in a suspension of 
spores and hyphre of the parasite. Four weeks aftet· 
inoculation, the mean disease index for the leaves of 
plants treated with 'Cycocel' was 0·10, compared with 
0·95 for untreated plants (on the disease index scale, 0 = 
healthy leaf to 4·0 = completely wilted or desiccated 
leaf). Sections in the region of the cotyledonary node 
showed that 18·8 per cent of the vessels of untreated 
plants contained hyphre, compared with 1·5 per cent for 
treated plants. 'Cycocel' induced the fonnation of large 
numbers of tyloses in vessels of both uninoculated and 
inoculated plants. This result may be significant in view 
of the fact that fonnation of a relatively large number of 
tyloses is a characteristic response of plants resistant 
to this disease. Uninoculated plants treated with 
'Cycocel' had shorter internodes and darker green leaves 
than untreated plants. 

In another experiment, solutions containing 30, 100 or 
300 p.p.m. 'Cycocel' were applied once only, 4 days 
before inoculation. The mean disease index for leaves at 
different periods after inoculation is given in Table 1. 

Table 1. EFFECT OF (2-CHLOROETHYL)TRIMETHYLAMXONIUM CHLORIDF\ 
ON V erliciUi11m WILT OF TOMATO 

Concentration 
(p.p.m.) 

0 
30 

100 
300 

Mean disease index per leaf 
Weeks after inoculation 

2 8 4 5 
0·9 1·1 1·7 1·8 
0·3 0·8 0·5 0·8 
0 0 0·3 0·6 
0 0 0·2 0 ·5 

6 
2·0 
1·1 
0·9 
0·7 

With 30 p.p.m. there was a striking reduction of disease 
which lasted for about 3-4 weeks. Thereafter, more or 
less prominent disease symptoms appeared in these 
plants, but the symptoms continued to be less pronounced 
than those in the controls. The main effect of higher con
centrations was to suppress completely the development 
of externally visible symptoms during the first 3 weeks 
and to pennit the development of only mild symptoms 
after 4 weeks, by which time the controls were severely 
diseased. Afterwards. disease symptoms did appear in 
the treated plants and this was associated with a coiTe
sponding reduction of the effects of the treatmrmt on the 

growth of the plants. A second application of 'Cycocel', 
3-;-4 weeks after the first, would probably have suppressed 
disease development almost completely. In this experi
ment, too, treatme~t of plants with 'Cycocel' greatly 
reduc_ed the proportwn of vessels that became infected, 
and Increased the proportion of vessels blocked with 
tyloses. 

'Cycocel' does not reduce growth of the parasite at con
cen~ratio~s of 1, 10, 100 and 500 p.p.m. in a sucrose/ 
sodium mtratefsalts liquid medium. In fact, the addition 
of 'Cycocel' always stimulated growth and at 500 p.p.m. 
a considerable increase in mycelial dry weight was 
recorded. •Cycocel' would, therefore, seem to reduce 
disease development through its effect on tho metabolism 
of the host. 

Further experiments are in progress to see if 'Cycoccl ' 
can be used to control this disease effectively without, at 
the same time, significantly altering the growth-form of 
the plant. 
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Dihydrochalcones; their Occurrence and 
Use as Indicators in Chemical Plant 

Taxonomy 
DrHYDROCiiALCONEs, which may be regarded as open

chain members of the extensive class of flavonoid 
compounds with a 15-carbon skeleton, are of limited 
occurrence in plants. Until recently, the glucosides 
phloridzin and asebotin were the only well-authenticated 
examples. Phloridzin was one of the earliest phenolic 
glucosides to be isolated in a pure state; de Koninckt 
reported its presence in apple, pear, plum and cherry trees 
in 1835, and described its isolation from apple root bark. 
Its presence in the other fruit trees does not seem to have 
been confirmed by any other workers; its absence from 
the pear tree was observed by Riviere and Bailhache in 
19042, Bourquelot and Fichtenholz in 1911" and Lincoln 
in 1926'. A survey of a large number of pear species and 
varieties in the course of the present work bas failed to 
show the presence of even traces of phloridzin in any part 
of the tree. In fact the work has shown that phloridzin 
is absent from the leaf of all genera of the sub-family 
Pomoideae of the Rosaceae other than Malus; and its 
supposed occurrence in plum• and cherry has not been 
confirmed by the examination of many species and 
varieties of Prunus. It is unfortunate that these eiToneous 
reports of the presence of phloridzin, apparently deriving 
from de Koninck's original paper of 1835, still persist in 
many books including some published within the past 
year. 

Phloridzin is the main phenolic compound in the leaf of 
most of the 25 species of Malus listed by Rehder6, but in 
certain species it is wholly or partly replaced by two 
related dihydrochalcone glucosides7 • One of these, tho 
4' -glucoside of phloretin, occurs only in M. trilobata from 
the leaf of which normal phloridzin (the 2'-glucoside of 
phloretin) is absent. The other compound, the 4'-glucoside 
of 3-hydroxy-phloretin, occurs in four species (and most 
of their known hybrids) comprising series 3, Sieboldianae 
(Rehd.). The species concerned are from East Asia and 
Japan. 

Asebotin, the 4'-methyl ether of phloridzin, was first 
recognized in the leaf of Pieris japonica• and Kalmia 
latifolia9 • Later reports10 claimed the presence of phlorid
zin in other specimens of both plants. In the present work 
this anomaly has been resolved by an examination of the 
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