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We recently reported (4) the efficacy of certain crop
residue decomposition products, identified by Toussoun
et al. (7), to predispose cotton roots to increased root
rot by Thielaviopsis basicola (Berk. & Br.) Ferr. The
main compound with this predisposing capacity was
hydrocinnamic (3-phenylpropionic) acid. Patrick and
Koch (6) showed that resistance in tobacco to T. basi-
cola root rot could be overcome by treating roots prior
to inoculation with phytotoxic extracts of decomposing
residues. The compound(s) responsible for this activity,
however, was not known. The purpose of this study
was to determine whether resistance in cotton to 7.
basicola root rot could be overcome with hydrocinnamic
acid prior to inoculation.

Varieties of cotton (Gossypium arboreum L.), known
to be susceptible (A-32) and resistant (A-25 and A-26)
to T. basicola were grown for 3 days in U.C. mix (1)
at 27 Cin the greenhouse. These seedlings were removed
and the tap roots treated for 2 hr in water or a 75-ppm
solution of hydrocinnamic acid. The treated and control
plants were then transplanted into plastic inoculation
chambers (3), and the tap roots were inoculated at two
loci with small units of field soil infested with chla-
mydospores of T. basicols (clone C isolated from
cotton). This soil had been wet for several days for
reasons presented elsewhere (2). After 5 days at room
temperature (approximately 23 C) the inoculation sites
were rated for disease severity based on the degree of
tissue discoloration and the extent of fungus prolifera-
tion. Ratings of 0 for no infection to 10 for maximum
infection were used. The results of these experiments,
presented in Table 1 and Figure 1, show that hydro-
cnnamic acid treatment of resistant roots rendered
them susceptible to attack by T. basicola.

Our observations on the resistant varieties A-25 and
A-26 confirm those made by Mathre and Otta (5) that
chlamydospores of T basicola do germinate to a limited
extent on the roots of resistant or tolerant varieties,
and epidermis penetration by their germ tubes does
occur. However, subsequent proliferation of the fungus
is restricted. Proliferation of the fungus on varieties
A-25 and A-26 treated with hydrocinnamic acid, on the
other hand, was not restricted. In addition, a greater
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TaBLe 1. Disease severity ratings on cotton roots of
susceptible (A-32) and resistant (A-25, A-26) varietics
treated 2 hr with water or 75ppm hydrocinnamic acid
and inoculated with small units of field soil infested with
chlamydospores of Thielaviopsis basicola

Discase severity ratings

Susceptible Resistant
Treatment A-32 A-25 A-26
Water 6.632 0.75 0.25
Hydrocinnamic acid )
(75 ppm) 9.61 3.04 3.32

a Average disease ratings from two experiments with 16
replications/treatment per experiment.
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Fig. 1. Roots of cotton varieties resistant or susceptible
to Thielaviopsis basicola. A) Susceptible variety A-32
treated 2 hr with water prior to inoculation with clone C
of T. basicolsa. B) A-32 treated 2 hr with 75 ppm hydro-
cinnamic acid prior to inoculation. C) Resistant variety
A-26 treated 2 hr with water prior to inoculation. D) A-26
treated 2hr with 73ppm hydrodnnamic acid prior to
incculation.
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number of chlamydospores were observed to germinate
and give rise to infection sites.

The significance of this report lies in the fact that
hydrocinnamic acid, a compound occurring naturally
during the breakdown of crop residues in soil, can bring
about a breakdown of T. basicola root rot resistance.
In addition to having potential field significance, this
phenomenon may vield insight as to the nature of the
resistance mechanism in this and other host plants.
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Treatment of resistant roots with hydrocinnamic acid
somehow increases the responsiveness of the fungus to
stimulatory root exudates. In addition, when penetration
did occur, the fungus was less restricted in a hyper-
sensitive reaction. It is possible, then, that resistance
of roots to attack by T. basicola involves some pre-
penetration mechanism as well as a post-penetration
hypersensitive reaction. Hydrocinnamic acid may inter-
fere with these mechanisms: (i) by removing or pre-
venting formation of normally inhibitory substances
which might be emitted from and present in resistant
variety tissues, (ii) by increasing the exudation of
stimulatory materials, or (iii) both.
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