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ding to the intracellular compartment of the axon (Figure
2). The period during the hypoosmotic stress is 125 min
compared with 160 min as the control.

During the hyperosmotic stress, on the contrary, there
is an immediate shrinkage of the axon and no volume re-
gulation can be observed even after 6 h of incubation in
the hypertonic saline (Figure 1). In this case, no signifi-
cant modification of the alanine efflux can be recorded
(Figure 2).

It appears therefore that an increase in alanine efflux is
associated with the rapid volume readjustment occurring
after the application of a hypoosmotic stress. A same mod-
ification of efflux with various other organic molecules
such as urea or propylene-glycol. On the other hand, a
similar change in the efflux of 2-amino-isobutyric acid has
been observed on bundles of muscle fibers isolated from
Callinectes and submitted to a hypoosmotic stressit.
Moreover, an increase in the permeability to potassium
has been recently demonstrated on duck erythrocytes
during the volume readjustment following the appli-
cation of a non-hemolytic hypoosmotic stress!?. An in-
creased release of amino acids has also been observed on
the isolated mussel heart under hypoosmotic stress con-
ditions?®. Although modifications of the extracellular
space can partly account for the changes in efflux, it
appears thus that an increase in the permeability of the
cellular membrane is implicated in this phenomenon.

The increase in the alanine efflux we observe is not mo-
dified when the axons are submitted to the hypoosmotic
stress in salines where NaCl has been replaced by LiCl or
choline chloride or in calcium free salines; although in this
last condition, there is a general increase in the alanine
efflux. The increase in efflux is however completely sup-
pressed when the axons are dropped in a saline, the ionic
composition of which is identical to the ionic composition
of the hypotonic saline but which is kept isosmotic to the
control saline by addition of sucrose. It is therefore con-
cluded that the increase in efflux is induced by the swelling
of the tissue produced by the modification of the osmotic
pressure ‘per se’.

Thus, in hypoosmotic media, Callinectes axons, after an
initial phase of swelling, revert towards their original vo-
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lume at least partly by virtue of a loss of cellular osmotic
effectors. Thisloss is a consequence of a temporary increase
in efflux which requires changes in membrane characteris-
tics. These changes in efflux seem to be induced by the mod-
ification of the osmotic pressure ‘per se’ and not by the
alteration, in the incubating saline, of the concentration
of a specific ionic species.

That such a mechanism of isosmotic intracellular regula-
tion can be at play during the adaptation in vivo of a eury-
haline species to diluted media is still unknown. This pos-
sibility is now under investigation 415,

Résumé. Au cours du choc hypoosmotique, le volume
d’'un axone isolé d’une patte de crabe euryhalin Calli-
nectes sapidus est rapidement régularisé. En méme temps,
on observe une augmentation du flux sortant de I’alanine
marquée. Cette augmentation parait étre due 4 une modi-
fication de la membrane axonale, produite par la varia-
tion de la pression osmotique dans le milieu d’incubation.
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Chemical Promotion of Pistillate Flower Formation in Cucurbita

Flower sex expression in the cucumber proceeds through
a nodal sequence in the appearance of flower types!. The
early nodes formed produce only staminate flowers, follow-
ed by a monoecious phase and finally successive nodes
of pistillate flowers. This pattern generally occurs even
though all floral buds pass through a common bisexual
phase during development?2 3.

Flower sex expression can be modified by environmen-
tal4% and chemical®-? factors. The staminate phase is
favored by gibberellins®¢ and the pistillate phase by
auxins?, growth retardants®, and some unsaturated hy-
drocarbons® ¢, ‘Recently, much interest has been directed
to the role of ethylene 1113, This report describes the mark-
ed promotion of pistillate flower formation with 1,1, 5, 5-
tetramethyl-3-dimethylaminodithiobiuret (MATB) on
nodes that normally would produce only staminate flowers
and the reversal of this effect with gibberellin A (GA,).

Materials and methods. Cucumber (Cucumis sativus L.
cv. National Pickling) were cultured in a greenhouse at a
14-h photoperiod and minimum day and night tempera-
tures of 25 and 21 °C, respectively. Foliar sprays of MATB

(0, 1.4 and 7.0x 1074, 1.4 and 2.8 X 10-3M) were applied
when the first true leaf was approximately 5 cm in dia-
meter. The interaction of MATB (7.0 x 10-4M) and GA,
(1.4 X10-3M) at saturating doses was also established.
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Table I. Effect of MATB on pistillate flower formation and shoot elongation in C. sativus

Molar concentration #

Measurement 0 1.4 %10 7.0x10* 1.4x10°8 2.8x1073
Node of first pistillate flower 9.0a 4.9b 3.9b 3.4 3.9b
Days from seeding to first pistillate flower 43a 39ab 37b 37b 39ab
Number of pistillate flowers on first 10 nodes 2.0a 7.5b 10.9b 9.2b 9.1b
Height at the 10th node (cm) 58a 48b 43be 36¢ 25d
Final height of plant (cm) 132a 114ab 112ab 115ab 87b
aMeans followed by different letters are significantly different at P 0.05.
Table II. Reversal of MATB effect on pistillate flower formation in C. sativus with GAy

Treatmenta
Measurement Control MATB GA, MATBHGA,
Node of first pistillate flower 9.0 3.9 24.3 22.3
Number of pistillate flowers on first 10 nodes 2.0 10.9 0.0 0.2
Days from seeding to first pistillate flower 43 37 64 63

aMATB at 7.0 x 10~4M and GA, at 1.4 x 10~2M.

The effect of MATB was determined on other C. safivus
cultivars (Marketmore, Wisconsin SMR 58) and on Cu-
cuybita maxima Duchesne (cv NK 560). Data on appearance
and distribution of pistillate flowers and plant growth
were recorded. Ethylene evolution from control and
MATB-treated (10-% and 10~4M) cucumber plants was
monitored by GLC (Varian Aerograph 1700, 1.4 mm X
76 cm activated aluminium oxide column) by assaying the
atmosphere of a closed system containing the plants and
scrubbed of CO,,.

Results. MATB induced pistillate flowers to form on
nodes that normally would have produced only staminate
flowers. The node number at which the first pistillate
flower formed was reduced by half, the number of pistillate
flowers produced on the first 10 nodes was increased by
3- to 5-fold and days from seeding to anthesis was signi-
ficantly reduced (Table I). Associated with the enhance-
ment of the pistillate phase was a suppression of shoot
extension in the early development of the plant, which be-
came less pronounced with time (Table I). Staminate
flowers continued to be produced but were not recorded.
GA,; delayed the appearance of the pistillate phase and
completely reversed the effect of MATB on pistillate
flower formation (Table II). There was no evidence that
MATB at 10-? or 10-3M induced ethylene evolution in
treated plants over a 72-h period following treatment. A
similar enhancement of pistillate flower formation was
found in the slicing type, cv Marketmore, and in C. ma-
Xima.

Discussion. These data illustrate a marked promotion
of the pistillate phase of monoecious plants by a substitut-
ed thiobiuret. Earlier reports!®®® on chemical enhance-
ment of pistillate flower formation have implicated ethy-
lene directly or indirectly. In this study there was no evi-
dence of the involvement of ethylene since evolution rates
for MATB-treated plants were not different from control
plants during a 72-h post-treatment period. Although no

direct evidence is available MATB may influence pistillate
flower formation through endogenous GA. This hypothe-
sis is supported by data showing that the MATB effect
can be reversed by exogenous application of GA and from
the findings of ATsmMoN et al.1* that low levels of endogen-
ous GA-like substances were associated with femaleness
in the cucumber. The effect of ethylene on sex expression
may also be via endogenous GA, since some functions
attributed to ethylene are opposite to those of GA15 and
exogenous applications of GA antagonize the ethylene ef-
fect on flower sex expression in cucumbers?2,
MATB-enhanced femaleness of monoecious plants may
have practical implications by causing earlier and con-
centrated fruiting desirable for machine harvesting16.

Zusammenfassung. Blattspritzungen mit 1,1,5,5,-Te-
tramethyl-3-dimethyl Amino-dithiobiuret (MATB) indu-
zierten die Bildung weiblicher Bliiten bei Gurken (C. sa-
tiva) und Kiirbis (C. maxima). Diese Wirkung von MATB
wurde von Gibberellin A, vollstindig aufgehoben. Es wur-
den keine Anzeichen fiir die Abgabe von Athylen bei den
mit MATB behandelten Pflanzen beobachtet.
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