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ratios) were not decreased in either type of graft (table). Thus
the qualitative SR characteristics in SOL grafts were not differ-
ent from those typical of stow-twitch SOL muscles. Assuming
the qualitative properties of the SR are similar in both types of
grafts, the quantity of SR per unit of muscle protein must also

1 Briggs, F.N., Poland, J.L., and Solaro, R.J., J. Physiol. 266 (1977)
587.

2 Kim, D.H., Witzmann, F.A., and Fitts, R.H,, Life Sci. 28 (1981)
2223,

3 Sreter, F. A, Luff, A.R., and Gergely, 1., J. gen. Physiol. 66 (1975)
811.

4 Carlson, B.M., and Gutmann, E., Anat. Rec. 183 (1975) 47.

5 Carlson, B.M., in: Muscle Transplantation, p.3. Ed. G. Freilinger.
Springer-Verlag, Berlin/Heidelberg/New York 1981.

6 Carlson, B.M., Hunik, P, Tucek, S., Vejsada, R., and Bader, D.,
Physiologia bohemoslov. 30 (1981) 505.

Experientia 41 (1985), Birkhduser Verlag, CH-4010 Basel/Switzerland

be the same in nerve-intact and standard grafts. Since nerve-in-
tact grafts have fewer but larger fibers per mg of muscle pro-
tein, the quantity of SR would appear to be more closely
related to muscle protein concentration rather than the con-
centration of fibers.

7 Faulkener, J.A., Markley, J.M., Jr, McCully, K.K., Watters,
C.R., and White, T.P., Expl Neurol. 80 (1983) 682.
8 Lowry, O.H., Rosebrough, N.J., Farr, A.L., and Randall, R.J., J.
biol. Chem. 7193 (1951) 265.
9 Solaro, R.J., and Briggs, F.N., Circulation Res. 34 (1974) 531.
10 Carlson, B.M., Foster, A. H., Bader, D.M., Huik, P., and Vejsada,
R., Experientia 39 (1983) 171.

0014-4754/85/020254-0381.50 + 0.20/0
© Birkhauser Verlag Basel, 1985

Stimulatery effect of methyl jasmonate on the ethylene production in tomato fruits
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Summary. Methyl jasmonate at a concentration of 0.5% in lanolin paste was applied to detached mature green and red ripe
tomatoes cv. Tempo. One to 10 days after treatment, slices were cut at a depth of about 2 mm for ethylene determination. It was
found that methyl jasmonate strongly stimulated ethylene production both in green and red fruits, production was about 1.6 to

7.9 times higher than in control tissue.
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Methyl jasmonate (JA-Me) or jasmonic acid have been identi-
fied in many plants®® and were found to be powerful promo-
tors of leaf senescence®!'. Saniewski and Czapski’ showed
that methyl jasmonate almost totally inhibited lycopene accu-
mulation and stimulated f-carotene accumulation during the
ripening of tomatoes. Recently Edwards et al."® found that in-
hibitors of ethylene biosynthesis — aminoethoxyvinylglycine
(AVG), aminooxyacetic acid (AOA), and o-aminoisobutyric
acid (AIBA) — inhibited lycopene and ethylene biosynthesis in
1.5 cm disks of excised pericarp tissue of tomato cv. Michigan
Ohio Hybrid. Application of external ethylene promoted
normal lycopene synthesis but did not stimulate ethylene syn-
thesis. The authors suggest that ethylene production is not es-
sential for lycopene synthesis in tomato fruit. The aim of this
work was to study the effect of methyl jasmonate, which inhi-
bits lycopene accumulation, on the ethylene production in to-
mato fruits.

Materials and methods. Mature green and ripe tomatoes, Lyco-
persicon esculentum Mill. cv. Tempo, grown in a garden frame
and picked on September 9-27, 1983 were used. Five to 10
fruits were treated with ( & ) -methyl jasmonate at a concentra-
tion of 0.5% (w/w) in lanolin paste (prepared by mixing lano-
tin with Yk part of distilled water). This was applied on one
side of the fruit over an area 2.5 cm® The other side was
treated with lanolin paste without JA-Me as a control. In the
course of the experiment, fruits were kept at room temperature
(about 20°C) in natural light conditions. After 1-10 days from
the beginning of the treatment samples were cut off at a depth
of 2 mm and used for determination of ethylene production.
Slices, ranging from 150 to 350 mg, were placed in 10-ml glass
vials and sealed tightly. After 1-3 h 0.5-ml gas samples were
withdrawn and analyzed by gas chromatography. Ethylene
production is expressed in nl of ethylene per g of fresh tissue
per h. There were 5-7 replications for each treatment and all
experiments were repeated 3-5 times. Differences among
means were evaluated using the test of Dean and Dixon'.

Results and discussion. Methyl jasmonate applied to detached
mature green tomatoes caused the formation of a yellow
colored epidermis and pericarp at a depth of 2 mm at the place
of treatment, as observed previously'?.
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Figure 1. The effect of methyl jasmonate on ethylene production from
slices from tomato fruits. Treatments were made on green mature fruits
starting on day 0. Each bar represents the means for that particular day
of measurement. LSD 1% values are as follows; day 3, 12.4 (green);
day 7, 130.1; day 10, 145.3, LSD 5% values are as follows; day 1, 17.2;
day 2, 30.2; and day 3 (pink, yellow), 76.2.
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Ethylene production by slices was much higher in both green
and red fruits treated with JA-Me than that of controls over a
period of 1-10 days (figs 1 and 2). The effect of JA-Me on the
ethylene production after 1 or 2 days is much more pro-
nounced for red-ripe fruits (fig. 2) than for green ones (fig. 1).
A rapid increase of ethylene production can be observed for
both treated and control tissue on day 3, when the color of
tissues turned pink (control) or yellow (treated with JA-Me)
(fig. 1). On days 7-10 ethylene production decreased in control
tissues while at the same time it remained almost at a steady
level in treated ones (fig. 1).

Ethylene production by green fruits at different times after JA-
Me treatment was about 1.6-7.9 times higher than by control
tissues (fig. 1). Initially, treatment of red ripe fruits with methyl
jasmonate accelerated ethylene production about 9 times com-
pared to control tissues (fig.2). However, on day 8 ethylene
synthesis decreased in treated and control tissue about 3 times
as compared to 1 day but differences between treatments re-
mained at a similar level (fig. 2). The inhibitory effect of methyl
jasmonate on lycopene accumulation'? and the stimulatory ef-
fect on ethylene evolution in tomatoes indicates that ethylene
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Figure 2. The effect of methyl jasmonate on ethylene production from
slices from tomato fruits. Treatments were applied on red ripe fruits
starting on day 0. Each bar represents means for that particular day of
measurement. LSD 1% value are as follows; day 1, 149.1; day 2, 236.4;
day 8, 97.6.
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production is not essential for lycopene synthesis. It is possible
that methyl jasmonate blocks a physiological action of
ethylene in processes connected with lycopene synthesis. Until
now the presence of jasmonic acid or methyl jasmonate in to-
mato plants has not been reported.

Ethylene biosynthesis in tomatoes occurs via the normal path-
way of methionine to S-adenosyl-methionine to I-amino-
cyclopropane-1-carboxylic acid (ACC) to ethylene!> %,

The mechanism of the strong stimulatory effect of methyl jas-
monate on ethylene production in tomatoes remains unknown.
Detailed study of the effect of JA-Me on ethylene production
in intact fruits as well as the level of ACC and the effect of
ethylene biosynthesis inhibitors on ethylene production after
methyl jasmonate treatments will be undertaken.
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Summary. Canavanine was extracted and characterized from various cultivars of alfalfa seed. Values obtained range from 8 g/kg
for the Buffalo variety to 14-20 g/kg for the highly weevil resistant variety, Weevl-Chek.
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A color reaction between histidine and the pentacyanoferrate
reagent, at neutral pH was reported in this journal, recently'.
This reaction has been used in the past for the identification of
canavanine’*. In that paper, claim was made that the color
reaction, with alfalfa extract, with the pentacyanoferrate re-
agent was due to its content of histidine and not canavanine,
In reporting a fluorimetric method for canavanine assay, the
method was applied to seeds, stems and roots of various culti-

vars of alfalfa ( Medicago sativa)’. Contrary to the assertion of
the author, in the recent paper cited!, large amounts of cana-
vanine were found in alfalfa seeds ranging from 8 to 16 g/kg.
Much smaller amounts were found in the leaves and stems®.
To explain these contradictions, canavanines were prepared
from various cultivars of alfalfa seeds and their properties were
compared to canavanine obtained from the jack bean (Cana-
valia ensiformis) and with histidine.



