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Studies for stabilization of flower color and
cut flower longevity

Yoshikuni Kitamura
(Course of Applied Plant Science)

My research interest is in the physiology and ecology of
ornamental plants. Here, I introduce my research subjects
on the stabilization of flower color and cut flower longevity.
Seasonal color change of dahlia (Dahlia variabilis) is studied
as practical study for improving the stable dahlia cut flower
production during autumn and winter. The results obtained
from pigment analysis and clone selection are presented.
Research on cut flower longevity is presented from two
aspects. Firstly, study on the structure of conductive tissues
that contribute to water transport is presented. Secondly,
study on the floral organs that contribute to transpiration
from cut flowers is presented.
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Various color changes in dahlia ‘Nessho  capitulum. Extent of color fading occurrence is defined as color fading index (CFI) :
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CFT 0, color fading not observed : CFI 1, slight color fading is observed, but the faded color is not completely orange ; CFI 2,

color—-faded ray florets exhibit a completely orange color (white arrow), but red ray florets dominate the capitulum : CFI 3,

color-faded ray florets exhibit a completely orange color (white arrow) and orange ray florets dominate the capitulum ; CFI 4,

Fig. 1
all ray florets completely orange. Bars= 1 cm.
Cited from Okada et al., 2020.
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Fig. 2 Flavonoid compositions in red or orange ray florets of
‘Nessho'.

Two lines of Nessho, RH2 and RL2, were studied.
Bars indicate the mean + SE (n = 3 —10). Any two
samples with a shared letter are not significantly dif-
ferent (P < 0.05) by ANOVA and the Tukey-Kramer
test.

Cited from Okada et al., 2018.
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Fig. 3
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Difference in the seasonal change of color fading occurrence and percentage of completely red capitula between RL2- and RH2-
line plants of dahlia ‘Nessho'.
A : CFI values of RL2- and RH2- line plants from August 2015 to January 2016 (from week 33 2015 through 4 2016). Data
indicate the median CFI values in each week.
B : Percentage of completely red capitula in RL2- and RH2- line plants from August 2015 to January 2016 (from week 33 2015
through week 4 2016). Data indicate the mean percentage of completely red capitula in each week.
C ' Mean minimum temperatures of cultivation area in each week.
Occurrences of the color fading in capitula were evaluated according to the color fading index (CFI) as described in Fig. 1.
Capitula evaluated as CFI 0 were counted as completely red capitula. Numbers on horizontal axis indicate years and week
numbers ; week 45 2015 is indicated as 15-45. In week 4 2016, two RL2-line plants produced a capitulum, respectively, and SE
was no tattached. Shaded periods in A and C indicate the periods that analyzed for the correlations between CFI values and
minimum temperatures in RH2-line plants (a) and RL2-line plants (b). Medians or means followed by *** ** and * indicate
significant differences at P < 0.001, 0.01, and 0.05 by Mann-Whitney U test. Bars indicate = SE (n =2-19).
Four to five capitula were evaluated for each plant during the study period.
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Table 1

Fig. 4

Stage 1
Flowering of almost all
non-decorative florets
(Fresh-stage)

Flowering of

approximately 80%

of decorative florets
(Fresh-stage)

Cited from Kitamura et al,, 2018.

Stage 3
Beginning of
decorative sepal
greening in 50% of
decorative florets

B LK ZFEZER

Fresh-stage and antique-stage of hydrangea flowers.

Stage 4
Completion of

decorative sepal

greening
(Antique-stage)

2HTERE Vol 110

Numbers of decorative florets per cut flower, vase life, and number of rooted cut flower of fresh- and antique-stage cut flowers.

Number of cut

Number of decorative florets

Vase life (days)

Number of rooted

flowers studied cut flowers
Cultivar and line Fresh Antique

Fresh Antique  Fresh’ Antique  t-test” t~test Fresh Antique

Average Min. Max* Average Min. Max*

Benton 5 4 1830+212 1413+ 72 NS 13240 6 27 408=150 20 8 NS 0 1
Christmas 5 7 4460 £590 4297+531 NS 114+=12 8 14 260+103 11 87 NS 0 1
Endless Summer 8 5 3511 574 3045+411 NS 110+14 6 17 242+ 19 18 31 * 0 0
Flambeau 4 5 680+ 17 700+ 49 NS 113*23 6 15 90+ 04 8 10 NS 0 0
Glowing Alps 5 6 2154 +£317 2095+299 NS 14207 13 16 217+ 15 17 27 * 0 0
Griinherz 5 5 2166+ 114 1626+ 71 NS 70+18 4 14 168+ 29 8 25 * 0 0
Madame Emile Mouillere 6 6 1490 +£252 1783+160 NS 20343 4 29 257+ 23 15 31 NS 0 0
Masja 9 6 2132+312 1743+103 NS 104+18 6 20 703+227 21 153 * 0 2
Temari Ezo 4 4 3965 +563 34568322 NS 12509 10 14 450+111 26 73 * 0 0
Xi'an 4 5 2005+283 1978205 NS 143+x04 14 15 716+288 23 144 NS 0 2
No. 1 5 6 2468 £473 2255+221 NS 100+18 6 11 123+ 05 11 14 NS 0 0
No. 2 6 6 2413+166 3075550 NS 125+20 9 22 620+x194 14 120 * 0 3
No. 3 4 6 1133+124 1450+275 NS 285+44 18 39 480=*245 14 142 NS 0 1
No. 4 6 6 2867287 2732+246 NS 160+25 11 27 625+274 10 173 NS 0 2
No.5 5 5 1056 £163 1360+ 54 NS 182+44 10 29 292+ 46 15 36 NS 0 0
* Means + SE.
¥ * and NS : significance at P <0.05 and non-significance by /-test.
* Minimum vase life and maximum vase life (day).
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Decorative sepals rot leaving the vein.

Fig. 5 Remaining veins after rotting of a decorative sepal at

antique-stage under periodic mist conditions.

fEa sy EES 11

RIICERD STz 7= AL 7SR L
ThobreEz LN

JEEE MRS POEE ML 22 F > T b, &R
FHEY) TIIRGEE A E 72 2 AL & L COKOEEIZHF
5952 Lh6, UL EREZ FOERETA MK T

Rl

Fresh-stage

Greening initiation

Antique-stage

Differentiations of lignified cells around the vessel
elements.

Upper : Studied hydrangea samples.

Middle : Differentiations of lignified cells (LC) surrounding
vessel elements (VE). Lignified cells were stained red
using phloroglucinol/HCl-staining.

Lower : TEM images of vein cell transverse sections.
The cells surrounding vessel elements (VE) are living
cells in fresh-stage. The cells surrounding vessel elements
(VE) are dead cells with secondary cell wall in antique—-
stage.

Cited from Kitamura et al, 2018.

Fresh-stage Antique-stage Leaf

Fig. 7

Reconstructed three-dimensional images of the cell-sur-
rounding vessel elements in hydrangea decorative sepals.

(A) Vein cells of a fresh-stage decorative sepal ; (B) vein
cells of an antique-stage decorative sepal ; (C) vein cells
of a leaf. White arrowhead denotes cell ends and black
arrow denotes a bordered pit.

Cited from Kitamura et al.,, 2018.
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Difference in the water absorption of fresh-stage and

antique-stage hydrangea decorative sepals.

Left : Fresh-stage. Right : Antique-stage. Uppermost
sepals are control (pure water was supplied).

Cited from Kitamura and Akahori, 2020.
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Fig. 9 Visible light image (A) and thermal image (B) of inflo-
rescences of BM-1" (Hortensia : left) and Blue sky’
(Lacecap : right). The white arrowhead on the thermal
image indicates a cluster of non-decorative florets. The
black arrowheads on the thermal image indicate clusters
of petals, stamens, and pistils of the decorative florets.
The bar shown on the right side of the thermal image
indicates the temperature scale.
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Fig. 10  The vase life of intact and non-decorative florets-removed
lacecap type hydrangea cut flowers. * and ** indicate
significant difference between the intact and non-deco-
rative florets-removed cut hydrangea flowers at P <
0.05 and P<001 by Welch's ttest. Values are the

means * SE (n =5-6).
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