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Summary

The internal ethylene concentrations (IEC), l-aminocyclopropane-1-carboxylate (ACC)
and N-malonyl-ACC (MACC) contents, ACC synthase and ACC oxidase activities were
measured on several attached and detached fruits of apple (Malus domestica Borkh.) culti-
vars during maturation. The purpose was to investigate the ability of fruits of ‘Starking
Delicious’, ‘Senshu’ (mid-season) and ‘Golden Delicious’ and ‘Fuji’ (late season) to synthe-
size ethylene.

The attached fruits of ‘Starking Delicious’ and ‘Golden delicious’ contained high IEC
(40~100 41-L7"), whereas ‘Senshu’ and ‘Fuji’ contained low IEC (<10 ,ul'L'l). The re-
sults of ACC content, ACC synthase and ACC oxidase activities indicated that ACC
synthase activity and ACC content were limiting factors of IEC in three cultivars except
‘Starking Delicious’. IEC in attached fruits of ‘Starking Delicious’ had no correlation with
these.

IEC in detached fruits of all cultivars increased after 1 ~2 weeks in storage; and the
value consistently exceeded IEC in attached fruits. The physiological reason, however,
was not clarified by the changes of enzymes activities. It was indicated that detaching the
fruit from the tree triggered the elevation of IEC, because the fruit was taken off before
IEC increased.

MACC content in attached fruits was almost constant during the maturation stage in
all cultivars, but that in detached fruits increased several-fold during storage at 20 °C.
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‘Starking Delicious’
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Fig. 1. Changes of internal ethylene concentration, ACC and MACC contents, ACC synthase and
ACC oxidase activities in ‘Starking Delicious’ fruit attached (—@—) and detached (--O--).
Detached fruit was stored at 20 °C. ” | “shows the harvest date on the orchard. Vertical bars
represent SE, and ns, *** mean significance, non, at 5% level and at 1% level individually by

T-test.
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Fig. 2. Changes of internal ethylene concentration, ACC and MACC contents, ACC synthase and
ACC oxidase activities in ‘Senshu’ fruit attached (—@—) and detached (--(O--). Detached
fruit was stored at 20 °C. ” | “shows the harvest date on the orchard. Vertical bars represent
SE, and ns, * ** mean significance, non, at 5% level and at 1% level individually by T-test.
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‘Golden Delicious’
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Fig. 3. Changes of internal ethylene concentrati
ACC oxidase activities in ‘Golden Delicious’

on, ACC and MACC contents, ACC synthase and
fruit attached (—@—) and detached (- -O--). De-

tached fruit was stored at 20 °C.” | "shows the harvest date on the orchard. Vertical bars

represent SE, and n
T-test.

s, *.** mean significance, non, at 5% level and at 1% level individually by
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‘Fuji’

0.5 0.5 &
= ACC oxidess activity ACC synthase activity :C
To.af 0.4 s
13 “?ﬂ
= &)
0.3} 10.3 O
. <
9 0.2F ns ns ns ns ns nsons ’ ne 10.2 g
£ 4 £
> el
z 0 1% 2
S . 3
< 0 — L L L L 0 <

I 10 20 30 10 20 1 10 20 30 10 20
OCT NOV CT NOV
1.5 15
ACC MACC
—',: 1.0 ¥ ns ns ns ns ns ns ok 410 u;fo
£ =
- (=
= g
£ =
5 8
Q R
S 0.5 WS z
<< =
0 ' §4l - 3 L L 1 L L
1 10 20 30 10 20 1 10 20 30 10 20
OCT NOV OCT NOV
1000 3
E Ethylene ns *% KoK sk
= 100f P ahbl
2 3 ]
£ 10f /
W t 4
E [
b
R -
0.1 L
-1 10 20 30 10 20

OCT NOV

Fig. 4. Changes of internal ethylene concentration, ACC and MACC contents, ACC synthase and
ACC oxidase activities in ‘Fuji’ fruit attached (—@—) and detached (- -O--). Detached fruit
was stored at 20 °C. ” | "shows the harvest date on the orchard. Vertical bars represent SE,
and ns, *** mean significance, non, at 5% level and at 1% level individually by T-test.
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