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Genotypic differences in vase life of Anthurium
andraeanum (Hort.) cut-flowers are associated
with differences in spathe chlorophyll content
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Highlights
» The vase life of ten anthurium cultivars was compared under high and low light.
* Blooms that contained more chlorophyll survived longer in the vase.

* Longer-lived cultivars had an ability to re-green- accumulating chlorophyll over
time.

» Re-greening was associated with longer vase life, especially under high light.
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Abstract

Anthurium (Anthurium andraeanum (Hort.)) is an important crop in the worldwide cut-

flower industry, valued in particular for its showy colors and long vase life, which varies from

a few days to several weeks depending on the cultivar. Previous work suggested that long vase
life is associated with the chlorophyll content of the spathe, especially when more light is
available. Here we compare the vase life of ten anthurium cultivars covering a range of
chlorophyll contents, using two light intensities: low light (40pmolm™ s™1) and high light
(400pmolm™ s71). The experiment was arranged in a factorial design with six replicate cut-
flowers per cultivar per light intensity, and measurements were recorded weekly for cut-
flower degradation, water uptake, spathe chlorophyll content and spathe hyperspectral

reflectance. Cultivar differences in vase life were positively associated with differences in the
initial spathe chlorophyll content (accounting for > 60 % of the variation). The use of high light
also significantly increased vase life in three of the high chlorophyll cultivars. Chlorophyll
content increased over time in some cultivars, and this increase was associated with extended
vase life under high light (accounting for 69 % of the variation). In both cases chlorophyll
content provided a better indicator of vase life than the red dip index (R800nm - R685nm)
derived from hyperspectral reflectance. The results show that cultivars with a high initial
chlorophyll content often have an ability to ‘re-green’ by increasing chlorophyll content while
in the vase. Both high initial chlorophyll content and the ability to perform re-greening are
associated with a longer vase life suggesting that chlorophyll activity in the spathe helps to
maintain the cut-flowers.

Introduction

Anthurium (Anthurium andraeanum Hort.) is an important ornamental crop in the cut-flower
industry. The cut-flower comprises a spathe (modified leaf), spadix (inflorescence) and
peduncle (stalk) (Dufour and Guérin, 2003). Its appeal is partly due to the exceptionally long
vase life which can vary from 14 d to greater than 40 d (Elibox and Umaharan, 2010).

Anthurium spathes may contain one or more pigment types. The anthocyanin, pelargonidin 3-
rutinoside is responsible for orange to coral spathe colors, whereas both pelargonidin 3-
rutinoside and cyanidin 3-rutinoside (another anthocyanin) are found in red and pink spathes
(Iwata, 1980). Coral and pink spathes have lower concentrations of anthocyanins relative to
their orange and red counterparts (Iwata et al., 1985). White-spathed cultivars lack both
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anthocyanins but contain colorless flavone C-glycosides (Williams et al., 1981). Green spathes
contain chlorophyll (Collette et al., 2004, Elibox and Umaharan, 2008), and some spathes are
variegated (obake types) (Elibox and Umaharan, 2008) with chlorophyll and
anthocyanin/flavone C-glycosides.

Evelyn et al., (2020) showed that the dark red cultivar ‘Honduras’ was able to extend its vase
life under high light intensity (i.e., 400pmolm™ s™1), likely because its spathes contain
chlorophyll in addition to anthocyanins (Elibox and Umaharan, 2008). In that study,
hyperspectral reflectance analysis revealed a dip in reflectance at the red region and this dip
increased in depth over time. As absorption in the red region has been linked to chlorophyll
content (Rundquist et al., 1996, Sims and Gamon, 2002), the increased absorption over time
also indicated increased chlorophyll content over time (Evelyn et al., 2020). This phenomenon,
referred to as ‘greening’ or ‘re-greening’ (redifferentiation of chloroplasts from chromoplasts),
has been observed in anthurium spathes of some cultivars left intact on the plant
(Ehrenberger et al., 2003) and investigated in other arum species: Calla Lily (Chen et al., 2012,
Chen et al., 2015) and Peace Lily (Pavlovic et al., 2019). Evelyn et al., (2020) showed that higher
light intensity extended the vase life of the long-lived cultivar, ‘Honduras’, but had no effect
on a light pink, short-lived cultivar, ‘Spirit’, suggesting an association between spathe
pigmentation and vase life. This raised the possibility that chlorophyll content and chlorophyll
turnover in the spathe may be important in regulating genotypic variation in vase life.

Previous studies have linked variation in vase life in anthurium to water relations (Evelyn et
al., 2020, Farrell et al., 2012, Elibox and Umaharan, 2014). Transpiration has been observed to
influence genotypic variation in vase life (Sankat and Mujaffar, 1993, Mujaffar and Sankat,
2003, Elibox and Umaharan, 2010) with short vase life being associated with imbalances in
water relations, even where vascular occlusion was absent (Hettiarachchi and Balas, 2005,
Elibox and Umaharan, 2008). Generally, short-lived cultivars have high rates of water uptake
coupled with high rates of water loss, whereas long-lived cultivars maintain a steady rate of
water uptake and are better able to retain water in their bulk tissue (Farrell et al., 2012, Elibox
and Umaharan, 2014). It may be that both water relations and chlorophyll content
independently influence vase life or it may be that the two factors interact to regulate vase
life.

Here we examined changes in chlorophyll content and water uptake over time in cut-flowers
of ten anthurium cultivars covering a range of chlorophyll contents (and spathe colors) and



vase lives. The comparison was repeated under low and high light to further assess the role of
re-greening in determining vase life.
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Material

Twelve cut-flowers of each of the 10 anthurium cultivars were collected from Kairi Blooms
Limited, Arima, Trinidad and Tobago. The 10 cultivars were selected based on differences in
color (white- W-Vidya’; pink - P-‘Dusty Pink’, P-‘Local Pink’, P-‘Spirit’, P-‘Kiaso’; green -
G-‘Malotte’ and G-‘Green’; and red - R-‘Success’, R-‘Honduras’ and R-‘Debe’) and vase life. Cut-
flowers were selected with the criteria of having no deformities, straight peduncles and a
spadix at three quarters maturity (...

Results

Bloom Degradation Index (BDI) increased over time for all cultivars (Fig. 1), however, the rate
of increase varied among cultivars. Most cultivars experienced end of vase life before 40 d
(Table 1). There were significant differences in days to end of vase life between cultivars
(P<0.001), between light intensities (P<0.01), and in the interaction of cultivar x light
intensity (P<0.05). All the green and red-spathed cultivars showed increases in vase life at the
higher light intensity;,...

Discussion

Anthurium cultivars with a longer vase life had higher initial spathe chlorophyll content and
these cultivars also lasted longer when held under a high light intensity. Generally, cultivars
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with a spathe chlorophyll content < 10 atLeaf units had a vase life of less than one month,
while those with more chlorophyll lasted beyond one month and survived even longer under
the high light intensity. Chlorophyll content values < 10 atLeaf units based on light
transmission are negligible, while values...

Conclusion

This study highlighted the potential of chlorophyll content as a powerful tool for rapidly
determining the potential vase life of new cultivars, with a strong significant association
between initial spathe chlorophyll content and vase life. Anthurium cultivars with
chlorophyll-rich spathes also have an ability to synthesize more chlorophyll in the vase, which
in combination with high light further extends vase life....

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper....

Acknowledgments

We thank Mr. Kerth Daniels for technical assistance in the laboratory, and the management
and staff of Kairi Blooms Farm for providing the anthurium cut-flowers. This work was
sponsored by the University of the West Indies Campus Research and Publication Fund (grant
numbers CRP.3. MAR16.34; CRP.5. FEB18.41) and the LED lights were sponsored by CID-
BioScience Limited....

Author Statement

No part of this work has been submitted to any other publication....

Recommended articles

References (51)



A.A. Asrar
Effects of some preservative solutions on vase life and keeping quality of

snapdragon (Antirrhinum majus L.) cut-flowers
J. Saudi Soc. Agric. Sci. (2012)

J. Chen et al.
Relationship between changes in colour and pigment content during spathe

regreening of Zantedeschia ‘Best Gold’
Postharvest Biol. Technol. (2012)

]J. Chen et al.

Cytokinin and gibberellin delay regreening of spathe tissue of Zantedeschia ‘Best
Gold’

Postharvest Biol. Technol. (2013)

L. Dufour et al.
Growth, developmental features and flower production of Anthurium andreanum

Lind. in tropical conditions
Sci. Hortic. (2003)

W. Elibox et al.
Cultivar differences in the deterioration of vase-life in cut-flowers of Anthurium

andraeanum is determined by mechanisms that regulate water uptake
Sci. Hortic. (2010)

H. Fan et al.
Effects of humic acid derived from sediments on the postharvest vase life extension

in cut chrysanthemum flowers
Postharvest Biol. Technol. (2015)

K. Ichimura et al.
Effects of temperature, 8-hydroxyquinoline sulphate and sucrose on the vase life of

cut rose flowers
Postharvest Biol. Technol. (1999)

W. Liao et al.


https://www.sciencedirect.com/science/article/pii/S1658077X11000373
https://www.sciencedirect.com/science/article/pii/S0925521412000063
https://www.sciencedirect.com/science/article/pii/S0925521413001269
https://www.sciencedirect.com/science/article/pii/S0304423802001966
https://www.sciencedirect.com/science/article/pii/S0304423809005226
https://www.sciencedirect.com/science/article/pii/S0925521414002646
https://www.sciencedirect.com/science/article/pii/S0925521498000635

Hydrogen peroxide in the vase solution increases vase life and keeping quality of
cut Orientalx Trumpet hybrid lily ‘Manissa’
Sci. Hortic. (2012)

I. Pavlovic et al.

Green spathe of peace lily (Spathiphyllum wallisii): an assimilate source for
developing fruit

South Afr. ]. Bot. (2019)

M. Petridou et al.

Methanol, ethanol and other compounds retard leaf senescence and improve the
vase life and quality of cut chrysanthemum flowers

Postharvest Biol. Technol. (2001)

D.A.Sims et al.
Relationships between leaf pigment content and spectral reflectance across a wide
range of species, leaf structures and developmental stages

Remote Sens. Environ. (2002)

C.A. Williams et al.
Anthocyanin pigments and leaf flavonoids in the family Araceae
Phytochemistry (1981)

M. Ahmadi-Majd et al.
Deionized water as vase solution prolongs flower bud opening and vase life in

carnation and rose through sustaining an improved water balance
Eur.]. Hortic. Sci. (2021)

R.M. Augé et al.

Osmotic and turgor adjustment in Rosa foliage drought-stressed under varying
irradiance

J. Am. Soc. Hortic. Sci. (1990)

G.A. Carter et al.
Leaf optical properties in higher plants: linking spectral characteristics to stress and
chlorophyll concentration


https://www.sciencedirect.com/science/article/pii/S0304423812001239
https://www.sciencedirect.com/science/article/pii/S0254629918323822
https://www.sciencedirect.com/science/article/pii/S0925521401001028
https://www.sciencedirect.com/science/article/pii/S003442570200010X
https://www.sciencedirect.com/science/article/pii/0031942281850960

Am. ]. Bot. (2001)

J. Chenet al.

Regreening in spathes of Zantedeschia after anthesis: its physiology and control by
fructification and hormones

Physiol. Plant. (2015)

V.E. Collette et al.

Temporal and spatial expression of flavonoid biosynthetic genes in flowers of
Anthurium andraeanum

Physiol. Plant. (2004)

S. Das et al.
Studies on post harvest life of cut anthurium flowers
Indian ]. Plant Physiol. (2012)

J.A. Ehrenberger et al.
Evaluation of University of Hawaii Anthurium accessions
Univ. Hawaii.: HITAHR (2003)

W. Elibox et al.

Morphophysiological characteristics associated with vase life of cut-flowers of
anthurium

HortScience (2008)

W. Elibox et al.
Genetic basis for productivity in Anthurium andraeanum Hort
HortScience (2014)

S. Evelyn et al.
The impact of light regime on the vase life of cut-flowers of Anthurium andraeanum

(Hort.) cultivars
Postharvest Biol. Biotechnol. (2020)

D. Fanourakis et al.
"Stomatal anatomy and closing ability is affected by supplementary light intensity
in rose (Rosa hybrida L.)."



Hortic. Sci. (2019)

A.D. Farrell et al.

Genotypic variation in senescence and water relations in cut-flowers of Anthurium
andraeanum

HortScience (2012)

A.A. Gitelson et al.

Remote estimation of chlorophyll content in higher plant leaves
Int.]. Remote Sens. (1997)

There are more references available in the full text version of this article.

Cited by (1)

The water relation parameters are associated with the genotypic differences in the

vase life of cut rose flowers
2024, Postharvest Biology and Technology

Show abstract v

© 2022 Elsevier B.V. All rights reserved.

ELSEVIER

All content on this site: Copyright (© 2024 Elsevier B.V,, its licensors, and contributors. All rights are reserved, including those for text and data mining, Al training,
and similar technologies. For all open access content, the Creative Commons licensing terms apply.


https://www.sciencedirect.com/science/article/pii/S0925521424000747
https://www.sciencedirect.com/science/article/pii/S092552142200388X
https://www.elsevier.com/

& RELX™


https://www.relx.com/

