urinary excretion of serotonin and tryp-
tamine is considerably diminished in
untreated phenylketonurics. The excre-
tion of normetanephrine (the major
metabolite of norepinephrine) and of
p-tyramine tends to be lower in phenyl-
ketonurics, but there is overlapping with
the values obtained in normal children
and control mental defectives. Children
with mongolism excreted as much sero-
tonin as normal subjects. Phenylethyla-
mine was found only in the urine of
phenylketonurics, and in smaller amount
than previously reported (2), while
o-tyramine could not be detected in the
urine of any subject even during mono-
amine oxidase blockade. Experiments
in which authentic amines were added
to urine indicated that approximately
30 percent of p-tyramine and normeta-
nephrine, 40 percent of o-tyramine and
phenylethylamine, 50 percent of sero-
tonin, and 70 percent of tryptamine
were recovered by the technique used.
The sensitivity of the method was suffi-
cient to detect as little as 1.5 pg of
o-tyramine and 3 ug of phenylethyla-
mine per 100 mg of creatinine in the
original urine.

Failure to find o-tyramine in the
urine of phenylketonurics during mono-
amine oxidase blockade and the low
excretion of phenylethylamine, together
with an earlier finding that neither
amine is detectable in cerebrospinal
fluid of phenylketonurics (10), make it
appear unlikely that either of these sub-
stances produces mental defect by a
direct neurotoxic action on brain. On
the other hand, the results support the
possibility that the mental defect of
phenylketonuria is due to underproduc-
tion of serotonin and catecholamines in
brain as a result of competitive inhibi-
tion by phenylalanine of aromatic 1-
amino acid decarboxylase (7). The
results do not indicate any defect in
serotonin production in mongolism
(12).

Tuomas L. PERRY
Division of Chemistry and Chemical
Engineering, California Institute of
Technology, Pasadena, and Pacific
State Hospital, Pomona, California
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Chemical Regulation of Flower
Sex Expression and Vegetative
Growth in Cucumis sativus L.

Abstract. Pistillate flower formation in
monoecious cucumber plants is increased
when allyl trimethylammonium bromide is
added to aerated solution cultures used as
the root medium. By contrast, gibberellin
induces staminate flower formation on
gynoecious cucumber plants. The two
chemicals also have diametrically opposite
effects in tendril formation and vegetative
extension.

During the development of a mo-
noecious cucumber plant there is a
changing nodal array of flowers of the
two sex types—staminate (male) and
pistillate (female). The usual spatial
pattern is staminate flower formation
exclusively at the basal nodes with a
gradual shift in flower sex expression
to ultimately only pistillate flowers in
the upper nodes. Thus, staminate, mo-
noecious, and pistillate phases in sex
expression progressively occur. These
phases may be identified by the nodes
at which the first pistillate and last
staminate flowers appear. It has been
shown that the nodal location of the
first pistillate flower can be a constant
varietal characteristic (Z), but this posi-
tion may be modified by nutrition, light,
and temperature (2). Treatment of mo-
noecious cucumber plants with a variety
of auxins and other growth substances
may shorten the duration of the stami-
nate phase and hasten the pistillate
phase of flowering (3). Conversely,
gibberellin enhances staminate flower
production and delays the appearance
of pistillate flowers (4). Gibberellin
has been used to induce staminate
flowers on gynoecious cucumbers; this
has resulted in an inbred line (MSU
713-5) that, independent of natural
photoperiods, temperature, and nutrient
status, forms only pistillate flowers (5).
In the meantime, antigibberellin proper-

ties of 2-chloroethyl trimethylammo-
nium chloride and related compounds
on the gross morphology of certain
plants have been emphasized (6). This
report (7) summarizes the effects of
one of these derivatives, allyl trimethyl-
ammonium bromide (AMAB), and gib-
berellin As (GAs;) on flower sex expres-
sion, tendril formation, and internode
elongation when added to aerated solu-
tion cultures (8) used as the root
growth medium for a monoecious (Mar-
keter) and gynoecious (MSU 713-5)
cucumber (9).

Germinated seedlings, immediately
following cotyledon expansion, were
transferred to solution cultures. AMAB
and GA; were added to the solution
cultures in a logarithmic series of molar
concentrations, each of which was repli-
cated (Table 1). There were two
plants of each variety in each replicate.
The evaporated and transpired solu-
tions were replaced periodically with
nutrient solution only. Thus, the roots
were in constant contact with a dimin-
ishing pool of the chemical stimuli.
Vegetative and flowering responses were
recorded over an interval of 50 and 60
days for the GAs;- and AMAB-treated
plants, respectively. Plants were grown
in a greenhouse maintained at 70° to
75°F night temperature and at ‘a sea-
sonal photoperiod of 9 to 11 hours with
no supplemental lighting.

The two chemicals in the root media
induced opposite responses in flower
sex expression, tendril formation, and
vegetative extension (Table 1). In the
control monoecious cucumber plants,
staminate flowers were produced exclu-
sively on the first 17 nodes. Only one
pistillate flower occurred among the
first 20 nodes, and this was at the 18th.
Similar plants subjected to 5 X 10~M
AMAB formed pistillate flowers at 9 of
the first 20 nodes with the first at the
second node above the cotyledons.
Twelve of the 20 nodes on such plants
produced staminate flowers in contrast
to 19 of the 20 for the controls. Some
plants treated with 5 X 10°M AMAB
produced exclusively pistillate flowers
after the ninth node, and there was an
abrupt change from the staminate to
the pistillate phase without the tran-
sitory monoecious phase. Tendril for-
mation was delayed to the 11th node.
Tendril emergence also occurred at a
higher node when the plants were ex-
posed to high temperatures and long
photoperiods (/0).

Gibberellin A, at 10°M, caused re-
version from pistillate to staminate
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Table 1. Response of Cucumis sativus L. to allyl trimethylammpnium bromide and gibberellin Aj
added to aerated solution cultures used as the root growth medium.

Flower sex responses

Vegetative responses

- Plant heights
Concen Node of ghs
tration of No. of nod oducing* Position (monoeciou
AMAB . ﬁ_rst ©. ol nodes producing £ cucumber) or
or GA pistillate o lengths of first
3 flower first : d
(molar) . . . internode
above Pistillate Staminate tendril (eynoecious
cotyledons flowers flowers

cucumber) (cm)

Effects of allyl trimethylammonium bromide on a monoecious cucumber (var. Marketer)

0 (control) 18 cf la 19 b 6a 302 d
1076 10 b 2a 18 b 7b 256 ¢
10~s 7b 2a 18 b 9 ¢ 207 b
107+ 6 b 9b 11la 10 ¢ 108a
5X 1074 2a 9b 12a 11 d 79a
) Effects of gibberellin A3 on a gynoecious cucumber (var. MSU 713-5)
0 (control) la 10 ¢ Oa 3b 2.1a
1077 2a 10 ¢ Oa 3b 2.4a
1076 2a 10 ¢ Oa 3b 2.6a
1075 2b 9 ¢ la 2a 2.6a
10™+ 6 ¢ 5b 4b 2a 55 b
1073 11 d Oa 9 ¢ 2a 13.0 ¢

* Number of nodes confined to first 20 in the monoecious cucumber and to 10 in the gynoecious cucumber.
7 Means not containing a common letter are significantly different at the 5-percent. level [see D. B.

Duncan, Biometrics 11, 1 (1955)].

flowers in the gynoecious cucumber up
to the tenth node (Table 1). While no
flowers were usually formed at the first
node, there was an uninterrupted se-
quence of staminate flowers from the
second through the ninth nodes. At
10*M GA:; staminate flowers were con-
tinuous through the second to fourth
nodes with some additional nodes that
produced staminate flowers before the
tenth. A few plants produced both
staminate and pistillate flowers at the
same node. Such “mixed nodes” imme-
diately preceded the reversion to the
pistillate phase. Gibberellin at 10°M,
or higher, changed the position of the
first tendril from the third to the sec-
ond node. Similarly, the promotive
effects of GA; on staminate flower for-
mation paralleled the increase in elon-
gation of the first internode. ;

These results indicate that flower sex
expression in Cucumis sativus L. may
be subject to control through adequate
levels of certain chemical stimuli con-
tinuously available to the roots through
the solution culture technique. While
many plant growth substances will in-
crease the number of pistillate flowers
on monoecious cucumbers, as well as
the ratio of pistillate to staminate
flowers, and cause pistillate flowers to
form at somewhat earlier nodes, in no
instance have these effects approached
the magnitude of those indicated -for
AMARB, nor were they associated with
a delay in tendril formation and re-
duced vegetative extension. Similarly
GAs, at heroic dosages to the foliage,
has induced some staminate flowers to

* 8 JUNE 1962

form on two to five nodes on the gynoe-
cious cucumber (3, 5), but when ap-
plied at appropriate concentrations in
the root medium it causes a complete
reversion in flower sex expression for an
extended period. Thus, the mutually
competitive inhibition of AMAB and
GA:; in vegetative responses (6, 11) ap-
plies also in sex expression. These re-
sults emphasize the significance of the
apparent endogenous gibberellin level
in modifying inherent flower sex types
in the cucumber.
WM. D. MITCHELL
S. H. WITTWER
Department of Horticulture,
Meichigan State University, East Lansing
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Rainfall and Deposition
of Strontium-90 in
Clallam County, Washington

Abstract. A linear relationship between
cumulative strontium-90 deposition and
rainfall has been observed from measure-
ments made at five sites on the Olympic
Peninsula. When an estimated contribu-
tion from dry deposition is subtracted
from the measured total, the strontium-90
concentration in precipitation is seen to

be independent of the amount of precipi-

tation.

It has been known for some time
that rainfall is the primary process by
which fission products in the atmosphere
are deposited on the earth’s surface.
From an extensive monthly rain col-
lection network in the United States
in 1956, linear relationships between
strontium-90 deposition and amount of
rainfall were observed within limited
geographical areas (7). Other studies
in the United States (2) and the United
Kingdom (3) with open vessel col-
lectors and soil analyses (4) have
borne out this relationship. In those
studies where only rainfall was meas-
ured, the strontium-90 concentration
(activity per unit volume of rain), over
a period of a month or more, was in-
dependent of the amount of rainfall.

Although the importance of the con-
tribution of dry deposition has been
considered as a possible reason for
calculated high strontium-90 concen-
trations in areas of low precipitation,
when debris deposited during both wet
and dry periods was measured, there
have been few attempts to determine
the amount of strontium-90 that de-
posits in the dry state. Recent infor-
mation from Norway, a -country of
comparatively heavy precipitation, sug-
gests that at the end of June 1959, as
much as 30 percent of the estimated
strontium-90 deposited may have been
dry fallout (5).

In addition to the U.S. Atomic
Energy Commission’s world-wide soil
sampling program, a study was made
of the strontium-90 deposition in a
limited geographical area where the
yearly amount of rainfall varies mark-
edly from site to site. In 1957, four
sites in Clallam County, Washington,
on the Olympic Peninsula were selected
(Sequim, Port Angeles, Joyce, and
Forks) where the mean annual amount
of rainfall varies from 15 inches to
110 inches as one proceeds in a
westerly direction. The sites were re-
sampled in 1959 and 1960 with the
addition of one more location, Clallam
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