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Resistance of Tomato Cultivars to Tobacco Mosaic Virus (V)

Effects of Cytokinins on the Virus Multiplication in Tomatoes

Tokuzo HirAl, Katsuhiro NIiSHIMURA , Toshiki MORI, Yoichiro YANAGI,

P %
Masasuke KURAHASHI, and Fukumi GOGA

Synopsis

Roots of tomato cultivars resistant or susceptible to tobacco mosaic virus (TMV) were
immersed in solutions of cytokinins at 25°C usually for 6 days after TMV inoculation. TMV
concentration in tomato cultivars was determined by the chemical method, that is, by
measuring OD,., .~ of TMV precipitated by adding 0.25 saturated (NH,),S0, to the
infected and clarified extract. The results obtained are summarized in Table 2.

Purine-6-carbamoyl threonine (PCT, T in Fig. 1, data are presented in Figs. 2, 3), benzyl
aminopurine (BAP, T in Fig. 1, data are presented in Fig. 4), and diphenylurea (DPU, IV in
Fig. 1, data are presented in Figs. 7, 8) reduced virus concentration in resistant cultivar
(Zuiko, ZK), but did not that in susceptible cultivar (Fukuju No. 2, F2). It seemed, therefore,
that these compounds induced resistance in the resistant tomato cultivar. The concentration
of the chemicals to be effective was 10~ >M or 10 M. In the case of DPU, application of the
chemical for one day immediately after inoculation was effective. Kinetin (KIN, V in Fig. 1,
data are presented in Fig. 10) treatment for 2 days after inoculation reduced virus concentra-
tion both in resistant and susceptible cultivars, proving that this compound might act as an
antiviral agent. 1-Deaza pentylaminopurine (DPA, Il in Fig. 1, data are presented in Fig. 6)
reduced, to some extent, virus concentration in resistant cultivar, but it had no effect on the
susceptible cultivar throughout 1073 — 1078 M concentrations. This fact shows that
replacement of N to C atom (deaza) may reduce the activity.

From these results, induction of resistance in the resistant cultivar is discussed, because
inhibition of virus synthesis is reversal between tomato cultivars which are different for the
virus resistance. This phenomenon seems to be distinct from the antiviral action. The regula-
tory mechanisms of virus synthesis in tomato cultivars are also reviewed (Table 3).

* okt MR FEEFEE  (Plant Pathology Lab. Dept. of Agriculture, Kinki Univ., Higashiosaka, Osaka, 577, Japan.)
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Table 1. Cytokinin related compounds used in this experiment
Compounds Abbreviation Solvent
Purine-6-carbamoyl threonine (I) PCT Ethylene glycol
Benzyl aminopurine (II) BAP Dimethyl sulfoxide
1-Deaza pentylaminopurine (IIT) DPA Ethylene glycol
Diphenylurea (IV) DPU 1N NaOH
Kinetin (6-furfuryl aminopurine) (V) KIN 1N NaOH

Chemical formula of thease compounds are listed in Fig. 1.
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Fig. 1.
experiment.

I, I, M, IV, and V: refer to Table 1.
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Chemical formula of cytokinin related compounds used in this
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Fig. 2. Effect of various concentrations of PCT on
TMV synthesis in tomato cultivars resistant (ZK) or
susceptible (F2) to TMV.

Roots of tomato cultivars were immersed into solu-
tions of PCT for 6 days after TMV inoculation at
25°C. TMV concentration was determined by the
chemical method (see Methods).

C: nontreated (water cultured) control
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Fig. 3. Effect of PCT treatment for different period
after inoculation on TMV synthesis in tomato
cultivars resistant or susceptible to TMV.

C: nontreated (water cultured) control, 2: 2 days
and 1: one day treatment immediately after inocula-
tion.
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Fig. 4. Effect of various concentrations of BAP on
TMV synthesis in tomato cultivars resistant or
- susceptible to TMV.
C: nontreated (water cultured) control
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Fig. 5. Increase of TMV synthesis in tomato cultivars
resistant (ZK) or susceptible (F2) to TMV.
TMV concentration (% control): % of nontreated
control, 2TU: 2-thiouracil, ATU: 6-amino 2-
thiouracil.
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Fig. 6. Effect of various concentrations of DPA on
TMYV synthesis in tomato cultivars resistant (ZK) or
susceptible (F2) to TMV.

C: nontreated (water cultured) control
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Fig. 7. Effect of various concentrations of DPU on
TMYV synthesis in tomato cultivars resistant (ZK) or
susceptible (F2) to TMV.

C: nontreated (water cultured) control
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Fig. 8. Effect of 10-5 M DPU treatment for different
period after TMV inoculation on TMV synthesis in
tomato cultivars resistant (ZK) or susceptible (F2)
to TMV.

C: nontreated (water cultured) control, 6: 6 days, 2:
2 days, and 1: one day treatment immediately after
inoculation.
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Fig. 9. Effect of various concentrations of KIN treat-
ment for 2 days after inoculation on TMV synthesis
in tomato cultivars resistant (ZK) or susceptible (F2)
to TMV.

C: nontreated (water cultured) control
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3 F Fig. 10. Effect of mixed treatment of DPU (10-5 M)
—I— plus various concentrations of KIN for 2 days treat-
ment after inoculation on TMV synthesis in tomato
L cultivars resistant (ZK) or susceptible (F2) to TMV.
C: nontreated (water cultured) control, 0; DPU
10-5 M only, 104, 10-5, 10-6: added 10-4, 10-5,
b 1 \ and 10—6 M KIN, respectively, to 10—5 M DPU,
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Table 2. Action of cytokinins upon TMV synthesis in tomato cultivars

Tomato cultivars to TMV

Substances - - Remarks
Resistant Susceptible
reduce virus con- moderately reduce regulate virus
. -6 .
centrat -6
PCT (1) entration at 10 at 10-6 M synthesis
M by 6 days treat-
ment
reduce virus con- no action regulate virus
trati -6 i
BAP (II) centration at 10 synthesis
M by 6 days treat-
ment
moderately reduce no action almost no action

DPA (III) at 10-5,10-6 M
by 6 days treatment

reduce virus con- no action regulate virus
centration at 10-5 synthesis

DPU X

() M by 6 days treat-
ment
reduce virus con- reduce at 10-5 M antiviral action
tration at 104
KIN (V) centration a R

10-5,10-6 M by
2 days treatment

Chemical formula and the full name of these compounds are listed in Table 1 and Fig. 1.
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Table 3. Action of various kinds of compounds on virus synthesizing system

in tomato cultivars

Action Mechanism Compounds
blasticidin S (BcS)
Antiviral inhibit virus synthesis in tomato antibiotic
action cultivars 2-thiouracil (2TU)
antimetabolite
actinomycin D (AMD)
antibiotic
Stimulatory accerelate virus synthesis in 2-thiouracil (2TU)
action tomato cultivars antimetabolite
kinetin (KIN)
cytokinin
regulate resistant mechanism in acridine orange (AQ)
Regulation tomatoes, resulting a decreased dye .
L chromomycin A3z (CMA)
amount of virus s
L antibiotic

FEEM I A (intercalation) 237271y V5B
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