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Ethylene in Fruits of Blackberry and Rabbiteye Blueberry!
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Abstract. ‘Humble’ blackberry (Rubus arvenis Bailey) extractable ethylene content reached more than 7.0 mg/
liter shortly after full bloom and dropped to well under 1.0 mg/liter for the remainder of fruit development. The
low ethylene levels during the latter stages of fruit development suggests that blackberries are nonclimacteric.
‘Tifblue’ rabbiteye blueberry (Vaccinium ashei Reade) extractable ethylene was more than 5.0 mg/liter approxi-
mately 2 weeks after bloom, declined to near 1.0 mg/liter during green fruit development and peaked at 3.7
mg/liter in reddish-green (ripening) berries. The increased level of ethylene in ripening fruits suggests that rabbit-

eye blueberries are climacteric.

Ethylene has been associated with developmental stages of
many fruits (8). The purpose of this research was to determine
whether a relationship exists between endogenous ethylene
and developmental stages of blackberry (Rubus arvenis) and
rabbiteye blueberry (Vaccinium ashei) fruits.

Materials and Methods

Samples of 25 fruits were collected periodically from field
plots of 3 year old ‘Humble’ blackberry and 3 year old ‘Tifblue’
blueberry. ‘Humble’ is an upright self-fruitful blackberry culti-
var. ‘Tifblue’ blueberry is not self-fruitful, but was in a planting
with 9 potential pollinator cultivars. Fruit set in ‘Humble’ and
‘Tifblue’ was essentially 100% as young fruit abscission does
not normally occur. Pollination was accomplished entirely by
native insect populations.

About 20 blackberry flowers were tagged to visibly monitor
fruit development and samples of comparable untagged fruits
were collected at weekly intervals from bloom to maturity.
Blueberries were collected biweekly beginning an estimated 2
weeks after the completion of bloom and at shorter intervals
during the ripening stages. Samples were immediately trans-
ported to a laboratory for analysis. Ethylene analyses were
completed within a maximum of 2 hr after sampling. The in-

1Received for publication February 25, 1977.
2 Assitant Professor.
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ternal atmosphere of fruits was extracted by a technique similar
to that of Beyer and Morgan (2). Fruits were submerged in a
chamber filled with saturated sodium chloride solution and
placed under a partial vacuum of 185 mm for 10 min.

A 2cc sample of the extracted atmosphere was injected
into an F&M Model 5750 gas chromatograph equipped with a
flame ionization detector and a 1.8 m activated alumina column.
The gas chromatograph had an ethylene sensitivity of 0.02
mg/liter. Ethylene levels are expressed as the concentrations
(mg/liter) in the extracted tissue atmospheres.

Results and Discussion

The peak ethylene level in blackberries (untreated) was
7.1 mgfliter 1 week after full bloom (Fig. 1). Pollination and
subsequent shedding of flower parts occurred during the period
from full bloom to 1 week after full bloom. The high levels
of ethylene were probably associated with these early develop-
mental stages (1, 4, 7). The young fruit abscission associated
with an increase in ethylene production following bloom in
several fruits (1, 7) does not normally occur in blackberry.

Blackberry full bloom was April 15, 1976. Ethephon (2000
mg/liter) sprayed on blackberries 5 days after full bloom in-
creased endogenous ethylene to more than 38 mg/liter 2 days
after application (Fig. 1); no abscission of young fruits was
induced. Ethephon was applied to young blackberry fruits at
concentrations of 250 to 6000 mg/liter without causing fruit
abscission. This suggests that a mechanism for ethylene induced
young fruit abscission is not present in blackberries. Ten days
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Fig. 1. Seasonal pattern (1976) of extractable ethylene and fruit wt
of ‘Humble’ blackberries from untreated plants (A) and of extractable
ethylene from berries sprayed with 2000 ppm ethephon on April 20,
1976 (B). Replicate variation is reported as LSD, 5% level.

after application of ethephon, ethylene production from
ethephon-treated berries had dropped to the same level as
unsprayed berries (Fig. 1). The ripening period of these
ethephon-treated berries did not differ from the control.
Ethylene in blackberry fruits remained below 1.0 mg/liter
from 2 weeks after full bloom throughout the remainder of
the season (Fig. 1). Similar data were collected from black-
berries during two previous seasons.

Ethylene involvement in stimulating a respiratory climac-
teric during ripening has been reported for many fruits (3, 8).
The absence of increased ethylene production associated with
ripening suggests that blackberries are nonclimacteric fruits;
however, data documenting the respiratory pattern of black-
berries are not available.

Measurement of ethylene production by young blueberry
fruits began about 2 weeks after pollination (Fig. 2). The high
level of ethylene extracted at that time (April 15, 1976) corre-
spond with the period of normal young fruit abscission of most
fruit crops; however, rabbiteye blueberries do not normally
exhibit young fruit abscission during this period. Ethylene
extracted from green blueberries dropped to a minimum of 0.45
mg/liter on April 30, 1976 and remained relatively low until
June 9, 1976 when the ethylene content of ripening (reddish-
green) berries increased to 3.7 mg/fliter (Fig. 2). Ripe fruits
subsequently declined slightly in ethylene content.

Based on the ethylene pattern, these data suggest that
rabbiteye blueberries are climacteric. Hall and Forsyth (5)
reported that lowbush blueberry was nonclimacteric; however,
Ismail and Kender (6), measuring CO7 evolution, classified

J. Amer. Soc. Hort. Sci. 103(1):76-77. 1978.

T T T T T
6} @——e Ethylene LSD -1.74 ]y 50
° O——O Weight LSD -0.10

»
NN
3

=
o —_—
% =
£ \ 2
X ° <
o 3} fo] 40.75 o
H e z
i o 2
i ]
e 2t / 050 3
2
£ °
WL ° H0.25
/ \.
°
1 1 L 1 1
4/15  4/30 514  5/28 6/M
Green lkedlkipe

Fruit Development

Fig. 2. Seasonal pattern (1976) of extractable ethylene and fruit wt
of berries from ‘Tifblue’ blueberry. Replicate variation is reported
as LSD, 5% level.

both lowbush and highbush blueberry as climacteric. More
recently, evidence by Windus et al. (9) confirms that highbush
blueberries exhibit CO) evolution and ethylene production
patterns characteristic of climacteric fruits. Data presented
here for rabbiteye blueberry, while not conclusive, support
this growing evidence that blueberries are climacteric fruits.
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