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Abstract. The effects of ethylene on permeability and RNA and protein synthesis were
assayed over a 6 to 26 hr period in tissue sections from avocado (Persea gratissima Gaertn. F.,
var. Fuerte), both pulp and peel of banana (Musa sapientum L., var. Gros Michel), bean
endocarp (Phaseolus vulgaris L., var. Kentucky Wonder Pole beans) and leaves of Rhoeo
discolor. Ethylene had no effect on permeability in 4 of the 5 tissues, but sometimes enhanced
solute uptake in banana peel; it had either no effect or an inhibitory effect on synthesis of
RNA and protein in sections from fruits of avocado and banana. Auxin (a-naphthalene acetic
acid) stimulated synthesis of RNA and protein in bean endocarp and Rhoeo leaf sections,
whereas ethylene inhibited both basal and auxin-induced synthesis. It is conoluded that in
these tissues the auxin effect is not an ethylene effect.

The results of many investigations have shown
that auxin may stimulate synthesis of ethylene
(12, 16). It was concluded that auxin-induced syn-
thesis of ethylene is the basis for the effect of high
concentrations (10-5 M or greater) of auxin on
inhibition of growth of etiolated sections of pea and
sunflower stems (10). The stimulation of RNA
synthesis in senescent bean abscission zone explants
by ethylene has been reported (1, 2), and led to the
suggestion that some effects of auxin on RNA syn-
thesis may be owed to auxin enhancement of ethvlene
synthesis.

In line with the facts that einhanced ethylene
synthesis is associated with the respiratory climac-
teric of some fleshy fruits, and that application of
ethylene initiates the climacteric, ethylene has been
regarded as a product of ripening by some (5) and
as a ripening hormone by others (7,18). Ethylene
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production above the threshold level precedes onset
of the respiratory climacteric by 4 hr in banana (9).
For banana tissue, however, marked changes in
membrane permeability are initiated about 2 days
before the onset of the climacteric, manifested first
by a gradual and then a rapid increase in the per-
centage of the tissue volume that is free space
(22,25). This evidence was considered supportive
of the Blackman and Parija (6) hypothesis that
permeability changes are causative of the climacteric.
The onset of the increase in free space in avocado,
however, coincides with the onset of the respiratory
increase (27, and Wong and Sacher, unpublished
data). Other workers have also reported a large
increase in leakage or free space during the climac-
teric in avocado (4,20,29) and banana (3,21).

Some investigators have examined the causal
relations between ethylene and membrane perme-
abilitv. Isolated mitochondria are induced to swell
by a high concentration of ethylene (15). Also,
ethylene affects the rate of volume change induced
in mitochondria by ADP and ATP and increases
ATPase activity of isolated mitochondria from a
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variety of tissues. For this effect the integrity of
the mitochondria is essential, as ethylene does not
affect activity of the purified enzyme (19). Ethylene
had no effect on leakage of solutes from pea stem
sections (10), while treatment of canteloupe tissue
discs with ethylene caused an increased permeability
to water (26).

The present investigations were conducted to
ascertain the effects of ethylene on RNA and protein
synthesis and membrane permeability in tissue sec-

tions from 5 kinds of fruit and leaf tissues. Ethylene
had no adverse effect on membrane properties of
these tissues to uridine or L-leucine, an,d either had
no effect on RNA and protein synthesis or cauised
inhibition of synthesis in some experiments. The
results also indicate that auxin-induced synthesis of
RNA and protein is not owed to an effect of auxin
on ethylene synthesis.

Materials and Methods

Tissue sections were prepared from fruits of
avocado (Persea gratissimla Gaertn. F., var. Fuerte),
banana (Musa sapientuin L., var. Gros Michel) and
pole beans (Phaseolus vzdlqaris L., var. Kentucky
Wonder) and leaves of Rhoco discolor.
A whole fruit of avocado or banana was taken on

stuccessive days prior to the onset of the climacteric.
Tissue discs were sectioned (1.5 X 5 mm), washed
for 20 min in running tap water, blotted and duplicate
or triplicate 1 g samples weiglhed out for each treat-
ment. Sections 1.5 mm thick were similarly pre-

pared from bean endocarp and the basal midrib
region of matuire Rhoeo leaves. For radioassay of
RNA and protein synthesis, based onl the rate of
incorporation of labeled precutrsors, the tissue sections
were arranged on a dry filter paper in 125 ml flasks
and then 2.5 ml of the dual labeled soluitions were

added. For trapping CO. during the incubations
1.0 ml 10 % KOH was added to a center well and

a fluted paper added. In all experiments the thick-
ness of the sections allowed the upper cut surface to
be freely exposed to the gaseous environment, and
the lower surface in contact with the labeled solution;
therefore it was not necessary to shake the flasks.
The incubation solutions contained 25 ,ug/ml strepto-
mycin sulfate buffered to pH 6.1 with phosphate
buffer and dual labeled with 5 uc uridine-5-T
(28.8 C/mM) and 1 ,uc of iA-leucine-U-'4C (305
mc/mai). For some experiments auxin (a-naphtha-
lene acetic acid, NAA) was added to a final con-

centration of 10 sg/ml.
Incubation in Ethylene. Ethylene was provided

using either a closed flask or a continuous flow
system. For the former the flasks were sealed with
serum caps through which a volume of an air-,ethylene
mixture could be injected to give a final concentra-
tion of 7 or 45 ppm ethylene. An equal volume of
air was injected into the control flasks. In the
continuous flow system the flasks were ventilated

with humidified, ethylene-free air or an air-ethylene
mixture which provided a turnover of the gaseouis
environment about every 1.5 min. Periodic moni-
toring with a Beckman GC-4 gas chromatograph
showed no detectable ethylene (<0.01 ppm) in the
continuous flow-control flasks. The ethylene mix-
ture provided was 30 ppm.

After incubation at 250 the tissue was washed for
1 hr in running tap water, blotted and placed into 3
volumes of absolute ethanol. Extraction and assay
of RNA and protein and radioassay of dual labeled
samples were conducted as described previouslv (23).

Results

Effect of Ethylene on Memibrane Permeability.
We have found that ethylene (7-45 ppm) has no
effect on permeability of sections of Rhoeo leaves,
bean endocarp or banana or avocado pulp tissue to
labeled uridine and leucine. An exception has been
observed in the case of banana peel, which will be
taken up later. Data for uptake of labeled leucinie
are shown in table 1. Uptake is measured as radio-
activity retained in both the ethanol soluble and
insoluble fractions of tissue homogenates after aln
exhaustive washing in running tap water to remove
radioactivity from the free space. Sections from
these 4 tissues tundergo a 4- to 50-fold increase in
solute uptake during a 15-hr period of aging (23),

Table I. Effect of Etlylene on Permeability of Sectionis
Fron Lcaf and Frutit Tissuies to Leucine-U-l4C
Samples (1 g fresh wt) of tissue sections incubated

in 125 ml Erlenmeyer flasks on filter paper wetted with
2.5 ml of dual labeled solutions containing 25 j,g/ml
streptomycin sulfate and buffered to pH 6.1. Incubations
were 15 hr for bean, avccado, and banana sections, and
6 hr for Rhoco leaf sections, which \ere pre-treated
as described in table III. For bean and Rhoeo tissue
ethylene was added with a syringe through serum caps
to a final concentration of 7 or 45 ppm and 1 ml of
10 % KOHI with fluted paper added to the flask
center well. Banana and avocado sections were pro-
vided with a 90 cc/Tiin flow of humidified air or a 30
ppm ethylene-air mixture. NAA was 10 ,u.g/ml.

Total uptake of leucine-U-14C'
Expt. Tissue Control Ethylene NAA

dp.X 10-3
1 Bean 1730 ± 80 1722 ± 12 1820 ± 170
2 Rhoeo 1195 ± 17 1141 ± 11 1137 ± 10
3 Avocado 1248 ± 41 1296 ± 17
4 Avocado 1440 -± 20 1470 ± 30
5 Banana 1280 ± 12 1350 ± 30
6 Banana 1628 ± 3 1627 ± 20 ...
7 Banana peel 990 + 70 1027 ± 29

1Measured as radioactivity in the ethanol soluble and
insoluble fractions of homogenates from tissue sec-
tions which had been incubated in labeled solutions
and then washed in running water for 1 hr. Means
and standard errors for duplicate or triplicate samples.
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Table II. Coniparison of Effects of Ethylene and Auxin on Synthesis of RNA and Protein by Sections of
Bean Endocarp

Tissue sections were incubated for 15 hr as described in table I. NTAA was 10 ,g/ml and ethylene was 45 ppm.

RNA' Proteinl
dpm incorporated % o

% of % of
dpm total uptake zero zero

Treatment Uridine Leucine tinme time

ratio /Lg/g ,g1g
Zero time ... ... ... ... 593 + 15 100 3816 ± 31 100
Water 0.224 0.005 0.705 + 0.005 486 ± 3 82 3523 ± 63 92
Ethylene 0.217 ± 0.012 0 0.678 ± 0.007 - 5 % 458 ± 0 77 3315 ± 0 87
NAA 0.570 + 0.030 + 139 % 0.899 ± 0.006 + 25 % 700 ±- 32 118 4336 ± 216 114
1 Means and standard errors for duplicate samples of tissue.

and this rapid development of uptake is not affected
by ethylene. From these data it may be concluded
that ethylene does not have an adverse effect on
membrane-integrity (i.e., cause leakiness) of tissue
slices during incubations of tissue sections for 6 to
26 hr. For 2 of these tissues (bean endocarp and
Rhoeo leaf sections), in which auxin prevents

senescence and maintains integrity of membranes,
there is also no difference in active uptake between
auxin- and ethylene-treated tissues. For these ex-

periments and those following in this paper the
non-response to ethylene was the same both with
and without trapping of CO., which has been shown
to competitively inhibit the response to ethylene (8).

Beant Endocarp; RNA anid Protein Synthesis.
An assessment of whether ethylene stimulates RNA
and protein synthesis, and whether effects of auxin
on RNA and protein synthesis are owed to auxin-
induction of ethylene synthesis, can be made by
investigations with tissues in which auxin stimulates
synthesis of RNA and protein. A comparison of the
effect of auxin on synthesis of RNA and protein by
bean endocarp is shown in table II. Auxin greatly
stimulated synthesis of these macromolecules, whether
assayed on the basis of the rate of incorporation of
labeled precursors or measurements of the amount
of RNA and protein. In contrast, ethylene had a

slight inhibitory effect on synthesis of RNA and
protein. There was no detectable ethylene accumu-
lated (thus <0.01 ppm) from 1 g fresh weight of
bean endocarp maintained on water-wetted filter
paper in a 125 ml sealed flask over a period of 24 hr.
In another experiment in which auxin had effects
very similar to those in table II (enhanced incor-
poration of uridine 126 % and leucine 21 %), 7 ppm
ethylene inhibited uridine incorporation 7 %, did not
affect leucine incorporation and the decline in RNA
was 25 % as in the water controls.

Rhoeo Leaf Sections: RNA and Protein Syn-
thesis. Auxin prevents senescence of Rhoeo leaf
sections and enhances synthesis of RNA and protein
(24, 25). When Rhoeo leaf sections were incubated
for 15 hr with and withouit auxin (NAA, 10 4g/nil)

and with and without ethylene (7 ppm), auxin en-
hanced incorporation of uridine and leucine, but
ethylene had no effect as compared with the water-
or auxin-controls (data not shown). Monitoring of
ethylene production by 1 g fresh weight of Rhoeo
leaf sections in a sealed 125 ml flask showed none
detectable at 12 hr (<0.01 ppm), and an accumula-
tion of 0.06 and 0.08 ppm in 21 anid 24 hr respectivelv.

For bean abscission zone explants an effect of
ethylene on RNA and protein synthesis was observed
only in senescent explants which had been aged for
24 hr on agar (1, 2). To ascertain if senescent
Rhoeo sections become sensitive to ethylene they
were aged for 18 hr on water-wetted filter paper
and then washed in running tap water for 20 min
and incubated for 6 hr in dual labeled solutions.
As is shown in table III auxin enhanced incorpora-
tion of both uridine and leucine, but ethylene had no
effect. Although during aging of Rhoeo sections for
24 hr there occurs a decline in protein of about 12 %,
a subsequent application of auxin causes a large
enhancement of RNA and protein synthesis (24).
When tissue sections were exposed to ethylene
(7 ppm) for 26 hr, however, ethylene inhibited

Table III. Effect of Ethylene antd/or Auxin for 6 Hr
on Incorporation of Uridine-5-T and L-leucine-U-14C

int Rhoeo Leaf Sections
Samples of tissue sections aged 18 hr, washed for

20 min, blotted and incubated in dual labeled solutions
for 6 hr as described in table I, with and without ethylene
(7 ppm) and NAA (10 ,ug/ml).

dpm incorporated'

dpm total uptake
Incubation Uridine-5-T L-leucine-U-14C

Air controls 0.472±0.027 0.852±0.006
Ethylene 0.500±0.028 0 0.853±0.008 0
NAA 0.588+0.002 +25 % 0.909±0.001 +7 %
1 Means and standard errors.
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Table IV. Effect of Ethylene and/or Auxin for 26 Hr, on Incorporation of U-ridine-5-T and L-leucine-U-14C in
Rhoeo Leaf Sectionts

Tissue sections aged for 20 hr on filter papers wetted with water or a solution of NAA in presence or absence of
ethylene The sections were then washed for 15 min and transferred to 125 ml flasks onto filter papers wetted
with dual labeled solutions for 6 hr. NAA was 10 ,ug/ml and ethylene 7 ppm.

Treatment of tissue

6 hr dpm incorporated'
20 Hr incubation in dual dppm total u1ptake
aging ± labeled solutions Uridine-5-T L-leucine-U-14C

ratio
In air TIn air 0.299 - 0.026 0.780 ±(0.005
In C21 In C2114 0.265 ± 0.003 - 12 %l? 0.782 + 0.002 0
NAA in air NAA in air 0.357 ± 0.008 + 19 % 0.835 ± 0.003 + 7 %
NAA in C2H1 NAA in C24 0.325 ± 0.009 + 9 % 0.822 ± 0.013 + 5 %

Means and standard errors.

uridine incorporation 12 % and inhibited the auxin-
stimulation of uridine incorporation by 47 % (table
IV).

Thus, in both bean and Rhoco ethylene caused a
significant inhibition of RNA and/or protein syn-
thesis. In Rhoco leaf sections the auxin-induced
synthesis of RNA was partially inhibited by ethylene.
A similar inhibitory effect of ethylene on b-otlh
auxin- and kinetin-induced RNA synthesis occurs
in senescent bean petiolar explants (see table I in
reference 2).

Avocado atnd Banana Tissuic: RNA and Protein
Synthesis. Preclimacteric banana and avocado ap-
peared suitable tissues to investigate the effect of
ethylene on RNA and protein synthesis because of
their high sensitivity to ethylene; its application may
incduice the onset of the climacteric in as little as
3 lhr (9). Also, recent studies (13) indicate that
30 ppm ethylene increased incorporation of 32p in
sections of green banana peel during a 6-hr period.
An increase in the rate of leucine incorporation hlas
been observed in avocado tissue sections during the
climacteric rise (20), when ethylene production is
accelerated. Other studies (27), however, show that
in avocado the amount of RNA and protein (80 %
etlhanol insolutble) declines from 12 to 25 % during
the climacteric, paralleling a decline in the rate of
incorporation of leucine and glycine. In banana the
level of protein remains unchanged during ripening.
although the rate of incorporation of 0.05 M leucine-
14C decreases 50 % from the preclimacteric through
the respiratory peak (22, 25). It has been suggested
(25) that this decrease could be a consequence of
the fact that the tissue is essentially 100 % free space
at the climacteric, which would result in a 3-fold
dilution of all other amino acids and cofactors essen-
tial to protein synthesis, due to a diffusive mixing
of solutes between the tissue and the ambient solution.

The rate of ethylene production by 1 g samples
of tissue sections from banana and avocado pulp and
banana peel was assayed in 125 ml flasks sealed

with syringe caps. Toward this end the sections
were washed for 20 min after cutting and then inctu-
bated in the flasks on filter paper wetted with
2.5 ml of a buffered streptomycin solution, jtust as
we are using in studies on incorporation of radio-
active precursors. Banana pulp sections prodtuced
0.3 ppm by 9 hr, after which the rate appeare(d to
decline so that assays at 21 and 24 hr showed 0.4
ppm. Sampling of flasks containing banana peel
showed 0.04 ppm ethylene at 7 hlr. Avocado sections
produced ethylene at a linear rate after a 3-hr lago
period, increasing from 0.3 ppm at 3 hr to 8.8 ppmil
at 14 hr. Becatuse even the lowest concentration of
ethylene produced cotuld have an effect, for all ex-
periments done witlh banlana andl avocado a coni-
tinuous flow systemii was used.

Previous experiments showed that about 90 %. of
'4C-leucine taken up is incorporated when tissule
sections are incubated in a solution of high specific
activity. Therefore the concentration of exogenotus
leucine was adjusted to 5 mMr, which resuilts ill a
redtuction of the ratio of dpm incorporated/dlpnm
total uptake to a lower value more favorable to
measturement of stimulation of synthesis. In separate
experiments (Sacher, unpublished data), tissu1e sec-
tions with normal membrane properties were assayed
for the rate of incorporation of leucine over a range
of concentrations of exogenous leucine from 0. 1 to
5 nim. WVhen 5 mnM letucinie is used there is nio
(lifference in the number of ,ug of 14C-leutcine incor-
porated in tissue that was preincubated for 3 hr ini
w-ater or in 20 mM unlabeled leucine. In the tissue
(0.5 g fresh wt) preincubated in unlabeled leucine
the size of the endogenous pool of leucine was aug-
mented 159 to 237 ug. Thus, using a high concen-
tration of exogenous leucine essentially eliminates
any possible dilution of the isotope precursor at the
site of synthesis by endogenous unlabeled leucine,
whether it arises from proteolysis or endogenous
synthesis. The latter is inhibited by a high con-
centration of exogenous leucine (17).
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In the experiments following, tissue sections were

cut from pulp tissue of preclimacteric avocados and
banmanas and banana peel, anid incubated in dual
labeled solutionis in presence and absence of 30 ppm

ethy-lene wAith a continuous flow system. In the air
controls no ethylene could be detected (thus <0.01
ppm). As pointed out previously, there was no ad-
v-erse effect of any of the incubation procedures

ethylene) on permleability characteristics of the

tissuie. On the contrary. these tissues undergo the
same rapid developnment of uptake that occurs during
aging of storage tissues of carrot and potato for
atbout 15 to 24 hr (23).

In table V are shown the results of 2 experiments
each with discs of banana and avocado pulp tissue
(Expt. 1-4). in which measurements of the effect
of ethylene on synthesis of RNA and protein are
based on assays of the rate of incorporation of
labeled precursors. Ethylene caused a small but
significant inhibition of either RNA or protein syn-
thesis in discs of pulp tissue from both banana and
avocado. In the 2 experiments we did with peel
from green banana (table V), 30 ppm ethylene
inhibited uridine incorporation 12 % in a 15-hr
incubation, and 8 % in an experiment of 7 hr dura-
tion. Ethylene had no effect on the rate of incor-
poration of leucine.

Discussion

Ethylene has no effect on, or inhibits, RNA
and/or protein synthesis in sections of bean endocarp
and Rhoeo leaves during incubations of 6 to 26 hr,
while auxin enhances such synthesis in both tissues.
Ethylene also inhibits auxin-induced synthesis of
RNA in Rhoeo. Tlhus for bean endocarp and Rhoeo
the effect of auxin on RNA and protein synthesis is
not mediated by auxin causing synthesis of ethylene.
If auxin-induced synthesis of RNA and protein were

owed to auxin-induced synthesis of ethylene it could
be expected that auxin would not cause enhancement

of synthesis of RNA and protein over that of the
ethvylene controls, in which ethylene was provided at
7 or 45 ppm. That the auxin-effect in bean endocarp
is not an ethylene effect may be deduced also from
previous studies (23) in which it was demonstrated
that treatment of bean endocarp for 20 hr with
concentrations of NAA, ranging from 10-7 to 10-4 M
caused an increase of up to 13 % for RNA and 42 %
for protein. Semi-log plots of the amount of RNA
and protein against the concentration of auxin
shoved a linear relationship. It seems unlikely that
this relationship is owed to 9 different modes of
action of auxin, with the effect of auxin at the 2
higher concentratioIns (10-5 and 10-4 iY) being owed
to auixin-induced synthesis of ethylene.

Our results show that ethylene causes somiie sig-
nificaint inhibition of the rate of incorporation of
RNA or protein precursors in sections of pulp tissue
of banana and avocado and banana peel, under the
conditions of incubation used. and with a continuous
flow system. The effect of added ethylene (7 or
45 ppm) could not be demonstrated in several experi-
ments each with banania and avocado discs in sealed
125 nil flasks, whether of /7, 15 or 24 hr duration.
This is consistent with the interpretation that the
amount of ethylene produced by the tissue discs is
sufficient to elicit its maximal response. It is not
certain, however, whether the effects observed with
added ethylene as compared with the continuous flow
air-controls are truly maximal, because of the pos-
sible effect of the amount of ethylene that is in the
tissuie (see 8). What is known only is that the
continuous flow of air maintained an outward
gradient and held the accumulation of ethylene to
less than 0.01 ppm within the flasks.
We cannot explain how, in banana and avocado,

ethylene may inhibit incorporation of uridine at one
timiie and leucine at another (table V); the inhibition
of uridine incorporation, however. is more consistent.
One possible interpretation is that these results
manifest an ethylene-inhibition of synthesis, or en-

Table V. Effects of Ethylette ovt Intcorporationt of RNA antd Protein Precursors int Sections of Pulp Tissuie From
Avocado and Bantanatz Fruiits and Bananta Peel

Avocado and balnana tissue incubated 15 hr (except Expt. 6, which was 7 hr), in dual labeled solutions as de-
scribed in table I. Experiments were with different batches of avocados and bananas. Ethylene was 30 ppm. The
concentration of exogenous leucine was adjusted to 5 m%i.

dpm incorporated/dpm total uptake1

Uridine-5-T Effect of Leucine-U-14C Effect of
Expt. Tissue Control Ethylene ethylene Control Ethylene ethylene

ratio % ratio %
1 Banana 0.800 ± 0.006 0.778 ± 0.011 0 0.100 + 0.007 0.082 ± 0.006 -18
2 Banana 0.708 ± 0.003 0.675 ± 0.002 - 5 0.0921 ± 0.0006 0.0943 ± 0.0012 0
3 Avocado 0.469 ± 0.007 0.419 ± 0.016 -11 0.147 ± 0.006 0.143 ± 0.004 0
4 Avocado 0.449 ± 0.008 0.427 ± 0.020 0 0.158 ± 0.002 0.140 ± 0.002 -10
5 Banana peel 0.508 ± 0.004 0.448 ± 0.013 -12 0.0560 ± 0.0017 0.0548 ± 0.0018 0
6 Banana peel 0.436 ± 0.002 0.402 ± 0.010 - 8 0.0249 ± 0.0004 0.0254 + 0.0004 0

1 Means and standard errors for triplicate samples of tissue. All differences significant at the 1 % level.
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hlaincemiieint of degradation, of RNA or proteil.
Precautions were taken to provide a high concen-
trationi of labeled leucine to prevent or greatly
dimlinislh any isotopic dilution effect. Also, in bean
endocarp ethlylenle increased degradation of both
RNA and protein, as compared with the water-
conltrols. That the decr-ease in the rate of incor-
poration of labeled precutrsors and in the amount of
RNA and proteini caused by ethylene is relatively
small could be owed to ethylene inhlibiting synthesis
of somiie rather thani all RNA and protein. Alterna-
tively, the results observed with avocado and banana
cotuldI be explained if ethylene in sonle way affected
the relative distribution of labeled anld endogenous.
iunlabeled precursors at the site of synthesis, so as
to alter the specific activity of the metabolic pool at
the site of synthesis. The fact that the tissue sec-
tions were provided with 5 mm labeled leucine would
make the rate of leucine incorporation less susceptible
than the rate of uridine incorporation to anv such
effect of etlhylene. There is previous evidence (15.
19, 26) that ethylene may affect permeabilitv and
possibly other characteristics of cellular membranes,
wvlhether or not this is its primary effect. WVe will
cliscuiss further ahead the ethylenle-enihancement of
nlptake of tiridine and letucine by sections of banana
leel.

Tlle physiological significance of the effects of
ethvlene observed on tissue discs of pulp tissue will
not be clear until we have learned more of how the
conditions of aging of tissue discs affects the response
of the tissue to ethylene. Such information is im-
portant to an understanding of the relations between
the biochemical behavior of tissue discs and intact
fruits. Similarities in this respect have been demon-
strated (14) between discs of apple peel from pre-
clnimacteric apples during a period of aging utp to
24 hr in buffered solutions, and peel discs removed
on successive days from climacteric apples. During
atging of avocado discs inl moist air, changes in
softening, respiration and taste resemble changes in
the initact fruit more closely than discs aged in water
(4). A recent article (28) cites personal com-
mnltllications from J. K. Palmer that banana slices
aged inl moist air show a response like intact fruit
in respect of a respiratory climacteric, in presence
and absence of ethylene. In our experiments we
attempted to aclhieve the advantages of moist air and
still provide conditions favorable for accurate radio-
assaylprocedures, by incubating discs on filter paper
wetted carefuilly with dual labeled solutions, so as to
leave the tupper half of the discs exposed to the air.

Although ethylene-enihancement of RNA synthesis
in sections of baniana peel has been reported (13).
based on assays of incorporation of 32p, in experi-
menits performed similarly we find that ethylene
inhibits the rate of incorporation of uridine and has
no effect on1 leucine. In 1 experiment with banana
peel sections (Expt. 6, table V) uptake (dpm X 10-3)
in absence and presence of ethylene respectively was

763 6 and 861 + 21 for uridine, or an ethylene-
induced increase of 13 %, anid 329 3 (and 371 ± 6
for leucine, or an increase of 10 %. Assays baseed
onl dpm incorporated only wvould show ethyilene-
enhancement of incorporation of both precursors.
althoutglh, in fact, ethylene inhibited uridine incor-
porationi and had ino effect on leucine (Expt. 6.
table V), based onl the ratio of incorporatioll/total
uptake.

Ethylene apparently does not act on membranes to
cause the loss of menmbrane-integrity and thus the
increase in free space, which is well established for
climacteric fruits (3, 4. 20, 21, 22, 25, 29). Such irre-
versible changes mlay represenit impairedc metabolism
of the kind occuirring in bean endocarp and Rhoco
leaf sections (25), where loss of membrane-integritv
is preceded by a rundowin in RNA and protein syn-
thesis. Rather, the evidence does indicate that
ethylene at high (15) or low concentrations (19, 26)
can influence the rate of permneation of water and/or
solutes into cells or isolated mitochondria. That this
effect can vary with different tissues is shown by
the absence of aanv effect of ethylene on permeability
of sections of avocado and banaana l)ulp tissue, bean
endocarl) or Rhoco lcaves to uridine and leucinie,
while it miiay enhance uptake of these solutes by
banana peel. Hormonies may have effects on uptake
wvhich are distinct from aind do not affect their more
primarv action. Auxini (NAA) severely ilnhibits
uptake of glucose, L-phenlylalanine and orotic acid,
stimulates leucine uptake, independent of its enhance-
ment of synthesis of RNA anid protein in bean
endocarp (23).

These preliminary studies with tissue sections
from 5 different tissues, all fromii determinate organs.
indicate that the concept of ethylene-enhancement of
RNA and l)rotein synthesis (1, 2) does not have
general applicationi, even for senescent tissues. From
comparative studies of the effects of auxin and
ethylenie oni synthesis of RNA and protein in bean
endocarp and Rhoco leatf sections it is concluded that
auxin-induced svnthesis of RNA and protein is not
mediated by an effect of auxini oni iniducing ethylene
synthesis.
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