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Analysis of the role of abscisic acid in the induction of ethylene biosynthesis in
cut carnation flowers undergoing senescence
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At the onset of senescence of cut carnation flowers, the gynoecium produces a
small amount of ethylene, which acts as a starter ethylene for the production of a large amount of
ethylene from Eetals. We_examined changes in the content of abscisic acid (ABA) and in the expression of
genes for ABA biosynthesis and action In the flower tissues, mainly gynoecium and petals, with three
carnation cultivars, which have marked differences in their senescence characteristics. We demonstrated
that abscisic acid is the key factor which induces ethylene production in the gynoecium of carnation
flowers undergoing senescence. Moreover, we found that pyridinedicarboxylic acid (PDCA) has a remarkable
activity on carnation flower opening and senescence; that is, PDCA accelerated the opening of flower
buds, promoted the gross flower opening, and retarded senescence, resulting in a remarkable extension of
vase life of cut carnation flowers.



c

d

ABA

Shibuya et al 2000)
et al 2004)
ABA
Shibuya et al 2000)
DPPS
ABA
(Onoue et al
ABA
ABA
ABA
(KCS  KCR)
(Harada et al 2010)
1900

ABA

Nukui

ABA

ABA

2000)

10

ABA (NCED
ZEP) (ABA 8 -hydroxylase
(KCS )
LC/MS/MS ABA
(ABA)
ABA
ABA
ABA
ABA
ABA
ABA
ABA
(€)) 24
ABA
ABA
(LPB)’
(Exc)’ ‘
(MR)’
ABA
LC/MS/ MS
3
ABA ABA



@ 25
2-
2,4 PDCA
1-
-1- ACC ACC
PDCA
@) 26
PDCA
(
) PDCA
(ABA)
24
ABA
DCNCED1
ABA ABA DcPYRI
(LPBY
(Exc)’ ‘
(MR)’
ABA ABA
ABA
ABA
ABA ABA
25
25

2 4-
2 4 PDCA
ACC

26 ( )  PDCA

PDCA

PDCA

10

Sugiyama, S., Moarita, S. and Satoh, S. Three
criteriafor characterizing flower opening profiles
and display valuesin cut spray-type carnation
flowers. Journal of Applied Horticulture 17(1):
(in press) (2015).
http://horticultureresearch.net/index.php,

Sugiyama, S., Morita, S. and Satoh, S.
Pyridinedicarboxylic acids prolong the vase life
of cut flowers of spray-type ‘Light Pink Barbara’
carnation by accelerating flower opening in
addition to an already-known action of retarding
senescence. The Horticultural Journal 84(2):
172-177 (2015). DOI:
http://doi.10.2503/hortj.MI-025,

49(1):28-31 (2015).

http://japr.or.jp/press/index.html

Nomura, Y. and_Satoh, S. Pathway and genes
for the biosynthesis and action of abscisic
acid in carnation flowers. International Journal of
Horticulture and Floriculture 2(10):137-141
(2014).
http://internationalscholarsjournals.org/journal/ijh
f

Satoh, S., Kosugi, Y., Sugiyama, S. and Ohira, I.
2,4-Pyridinedicarboxylic acid prolongs the vase
life of cut flowers of spray carnations. Journal of
the Japanese Society for Horticultural Science.
83(1): 72-80 (2013).




https://www.jstage.jst.go.jp/browse/jjshs1

Satoh, S., Miyai, M., Sugiyama, S and
Toyohara, N. Palatinose-hydrolyzing activity and
its relation to modulation of flower opening in
response to the sugar in Dianthus species. Journal
of the Japanese Society for Horticultural Science.
82(4): 337-343 (2013).
https://www.jstage.jst.go.jp/browse/jjshs1

Satoh, S., Tateishi, T. and Sugiyama, S.
Preparation of a xyloglucan oligosaccharide
mixture from tamarind seed gum and its
promotive action on flower opening in carnation
cultivars. Journal of the Japanese Society for
Horticultural Science. 82(4): 337-343 (2013) .
https://www.jstage.jst.go.jp/browse/jjshs1

Nomura, Y., Harada, T., Morita, S., Kubota, S.,
Koshioka, M., Yamaguchi, H., Tanase, K., Yagi,
M., Onozaki, T. and Satoh, S. Role of ABA in
triggering ethylene production in the gynoecium
of senescing carnation flowers: changes
in ABA content and expression of genes for ABA
biosynthesis and action. Journal of the Japanese
Society for Horticultural Science 82(3):242-254
(2013).
https://www.jstage.jst.go.jp/browse/jjshs1

Tanase, K., Otsu, S., Satoh, S. and Onozaki, T.
Expression and regulation of senescence-related
genes in carnation flowers with low ethylene
production during senescence. Journal of the
Japanese Society for Horticultural Science. 82(2):
179-189 (2013). (
https://www.jstage.jst.go.jp/browse/jjshs1

Kawarada, M., Nomura, Y., Harada, T., Morita
S., Masumura, T., Yamaguchi, H., Tanase, K.,
Yagi, M., Onozaki, T. and Satoh, S. Cloning and
expression of cDNAs for biosynthesis of
very-long-chain fatty acids, the precursors for
cuticular wax formation, in carnation petals.
Journal of the Japanese Society for Horticultural
Science. 82(2): 161-169 (2013).
https://www.jstage.jst.go.jp/browse/jjshs1

8
Shigeru Satoh, Yusuke Kosugi, Akane Higashi
and Noriko Toyohara. 2-Aminooxyisobutyric
Acid AOIB inhibits ethylene production and
extends vase life of cut carnation flowers. The
3rd Asia Pacific Symposium on Postharvest
Research, Education and Extension (APS2014).

26 12 9-11 .Ho Chi Minh City,
Vietnam
Pl
P . (
26 9 27-29
PDCA
(

26 9 27-29

Shigeru Satoh and So Sugiyama. Concurrent
analysis of PDCA's flower-opening and senes-
cence-retarding activities in cut spray carnation
flowers. The 3rd Symposium on Bioresource
Sciences for Sustainable Development of

Japan and Thailand. 26 8 23-25
Phatthalung, Thailand.
26 4
19
__.PDCA
- (
26 3 29,30

Shigeru Satoh. Search for new chemicals which
modify flower opening and senescence in cut
flowers of spray carnations. The 2nd Southeast
Asia Symposium on Quality Management in
Postharvest System (SEAsia2013). 25 12

4-6 . Vientiane, Lao RDR.

. (
25 9 21 ( )
@
SATOH  Shigeru
@
MORITA  Shigeto



