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ABSTRACT

Carnation (Dianthus caryophyllus 1.) 1s very sensitive to external and self generated ethylene.
Pulsing with silver thiosulfate (STS) solutions is now widely used commercially. However, silver
thicsulfate (STS) solutions contains silver ion which is a potent environmental pollutant. On the
other hand, ethanol solution pulsing has been found to be effective in inhibiting ethylene
biosynthesis and environmentally safe. Thus, this study was conducted to assess the effect of
selected pulsing solutions on the days to bent neck, complete flower bud opening, and flower bud
shrinkage occurrence of carnation cultivars (Green-Go and Galy) at Addis Alem, Schecter Yosef
Flower Farm and Central Ethiopia. The experiment was laid out in a factorial arrangement with
a Complete Randomized Design (CRD) consisting of three replications. The pulsing solutions used
for this investigation were silver thiosulfate (STS) (0.2, 0.6 and 1 mM) for 6 h and ethanol
(6, 8 and 10 %) for 3 h, both received equal amount of sucrese (10%). In addition, existing practice
of the farm (0.4 mM silver thiosulfate (STS) plus 0.3 mM T.0.G®) was used as a standard control.
The recorded trials included complete flower bud opening, flower bud shrinkage and bent Neck.
Accordingly, the days to complete flower bud opening was prolonged by 0.6 mM silver thiosulfate
(STS) plus 25 g sucrose (8.47 days). The days to flower bud shrinkage extended by 0.6 mM silver
thiosulfate (STS) plus 25 g sucrose (26.42 days) and being in par with 8% ethanol plus 25 g sucrose
(25.39 days) for Green-Go cultivar. Furthermore, days to complete flower bud opening showed a

direct association with days to flower bud shrinkage cccurrence.

Key words: Bent neck, complete flower bud opening, flower bud shrinkage

INTRODUCTION

Postharvest senescence is an integral part of normal developmental cycle of plants and it is
highly regulated process that invelves structural, biochemical and molecular changes in the plant
tissue (Shahri, 2011). Postharvest senescence of flower has been attributed mainly to ethylene
{Chutichudet et al., 2010; Kazemi et al., 2011). Carnation is the most important flower on an
international market as cut flower (Tabassum ef al, 2002). In the presence of ethylene, cut
carnation flowers have limitation for their successful marketing due to petal inrolling (Song ef al.,
2007) and discoloration (Zuliana et al., 2008). Finally, it led to flower senescence and shortening
of vase life (Chutichudet ef al., 2011).

Ethylene 1s a naturally occurring plant hormone that enhances the senescence and shortens

the vase life of many flowers (Bhowmik et al., 2002). Similarly, cut carnations are very sensitive
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to ethylene injury (Wawrzynczak and Goszezynska, 2003; Yangkhamman ef al., 2005). However,
pulsing treatment. of flowers either with inhibitors of ethylene biosynthesis, such as aminoe-oxyacetic
acid, amino-ethoxy-vinylglycine and ¢-aminoiscbutyric acid (AIB) or by inhibitors of ethylene
action, such as silver thiosulfate (STS), £, 5-norbornadiene and 1-Methyleyelopropene (1-MCF)
delays the onset of flower senescence (Wu ef al., 1991).

Accordingly, ST'S not only delays the onset of flower senescence but also suppresses climacteric
respiration and ethylene production (Buffer ef al., 1980; Wu ef al., 1991), without affecting basal
level of ACC in the petals (Buffer et «l., 1980). On the other hand, Wu ef al. (1992) suggested that,
ethanal pulsing has been found to be effective on inereasing the vase life of carnation flowers by
inhibiting ethylene biosynthesis. In addition, Ethanol pulsing reduced the accumulation of ACC
and completely inhibited activity of the EFE (ACC oxidase) (Pun et al., 2001).

The senescence of cut flowers is closely related to a considerable reduction of the energy needed
for synthesis reactions (Pramamk ef al., 2004; Song et al., 2007). Therefore, Supplying cut flowers
with exogenous sucrose pulsing maintain mitechondrial structure and functions, plus it improve
osmotic potential (Kmongor, 2004) and inhibits the ethylene production (Zuliana et af., 2008).
Thus, it has been proven to prolong vase life in many cultivars such as rose, carnations and orchids
{Zuliana et al., 2008, Kazemi et al., 2011). Many studies have reported the effectiveness of
treatments containing a combination of sugars and ethylene inhibitors in extending vase life of
flowers. Maximum increase in the vase life of Dendrobium Heang Beauty inflorences treated with
a combination of sugar and ACA. The vase life of cut roses was also prolonged with the treatment
of sucrose pulse followed by pulsing with STS (Zuliana et al., 2008).

Pulsing solutions containing STS is now widely used commercially to inhibit the acceleration
of carnation senescence by ethylene (Wu et al., 1991). Similarly, Bakhsh et al. (1999) reported that,
the vase life of cut Tuberose flowers was also improved greatly by pulsing in silver thiosulfate
(5TS). However, STS contains silver 1on, still the agricultural use of silver has been criticized
because of its cost and negative impact on the environment. Therefore, alternative techniques for
extending the life of cut carnation flowers are commercial interest (Wu et al., 1991; Serek et al.,

1995).

MATERIALS AND METHODS

Flower stems of two greenhouse grown standard type cultivars of carnation
(Dianthus carvophyllus) Green-Go and Galy were used for this investigation being cbtained from
Schecter Yosef Flower Farm, which is located at Addis Alem, central Ethiopia. The experiment was
started on January 2011 in the grading hall with an average daily air temperature of 20°C and
relative humidity of 65 %. In addition, 12 h reom illumination was given. Immediately after harvest,
the flowers stems were recut to 50 em and transferred to pre-cooling room 4°C for & h.
Subsequently, pulsed with 0.5, 0.6 and 1 mM STS solutions for 6 h and alsc ethanol solutions used
for this experiment were 6, 8 and 10 % for 3 h (Wu ef al,, 1992) and alsc both cultivars pulsed for
3 h in the standard control (0.4 mM STS plus 0.3 mM T.0.G%). In addition, all pulsing treatments
except for the standard control received equal amount of sucrose (10%) during the experiment.
Generally, throughout the entire period of investigation tap water was used for all of the
treatments. The pH of the tap water used in this experiment was adjusted to 4 pH. Finally, the two
carnation cultivars were placed in to clean glass vases containing 250 mL tap water and the water
changed every three days interval until the end of experiment. Parameters including days to
complete opening of flower bud, flower bud shrinkage and bent neck were recorded.



Trends Hortic. Res., 2(1): 813, 2012

Complete opening of flower bud: Complete opening period 1s the number of days required for
complete blooming of the flowers (Satoh ef al., 2005). The number of days taken from the start of
the experiment up to complete blooming of the flower bud has been recorded.

Lower bud shrinkage: The Flower bud Shrinkage of carnation cut flowers was defined by the
petals of the flower bud shriveled or shrieked inward. It was recorded in a number of days when
the flowers has showed the above mentioned characteristics (VBIN, 2005).

Bent neck: The number of days taken for the appearance of bent neck was counted when the
peduncle was bent perpendicular towards to the stem (VBIN, 2005; Floral Selutions, 2008).

Statistical analysis: The data of all parameters considered in the study were subjected to the
Analysis of Variance (ANOVA) using SAS version 9.2, (SAS, 1998). The mean separation was
conducted by LSD (p<0.05) in the same software. Correlation between response variables was also
determined.

RESULTS AND DISCUSSION

Complete flower bud opening period: The mean separation for the influence of pulsing
treatments on complete flower bud opening revealed that, PS 2 (0.6 mM STS plus 25 g sucrose)
recorded the highest number of days (8.47 days) to completely open the flower buds (Table 1).
Whereas, the shortest day to complete flower bud opening was achieved by PS 6 (10% ethanol plus
25 g sucrose) (5.52 days), however, it was at par with PS 3 (1 mM STS plus 25 g sucrose)
(5.69 days) (Table 1). The result might be due to degradation of various polysaccharides enhance
the climacteric respiration pick and consequently lead to production of ethylene, which 1s
responsible hormone for hastening flower bud opening period. Meanwhile, the best level of
concentration of STS plus sucrose pulsing could retard the depletion of carbohydrate and also
simultaneously inhibit ethylene production in petals as a result the days to complete flower bud
opening could be extended. Furthermore, Green-Go recorded significantly higher complete flower
bud opening period (6.96 days) than Galy (6.78 days), which might be attributed to their genetic
makeup. The correlation coefficients among respense variables revealed that, the complete flower
bud opening period of carnation cultivars was highly significant and positively associated with
flower bud shrinkage. This showed that, as the days to complete flower bud opening period

Table 1: Effect of different pulsing solutions on complete flower bud opening (CFBO) and bent neck (BIN) of two carnation cultivars

Pulsing solution (+) CFBO+SE BN+SE
PS 1: 0.2mM 8T8 25 g sucrose 6.38+0.11¢ 44.95 £0.68%
PS 2: 0.6 mM STS 25 g sucrose 8.4740.11° 48.72 £0.68
PS 3: 1 mM STS 25 g sucrose £.6040.11¢ 50.12 £0.68>
PS 4: 6% Kthanol 25 g sucrose £.9320.11° 46.44+0.68%
PS &: 8% Kthanol 25 g sucrose 7.90+0.11° 48.654+0.68°
PS 6: 10% Ethanol 25 g sucrose 5.52+0.11° 51.61 +£0.68°
PS 7. T.0.G* 0.3 mM and 0.4 mM STS (Control) 7.22+0.11° 53.93+0.682
Cultivars

Green-Go 6.96+£0.059° 48.59+0.36°
Galy 6.78+0.0659° 49.81+0.36¢
CV (%) 3.08 3.42

Means followed by different letters per column differ significantly (p<0.05) as established by LSD test, CV: Coefficient of variation
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Tahble 2: Carrelation coefficient of the parameters considered

CFBOP FBS BN
CFBOP
FBS 0.51%*
BN -0.12m8 - 0.03m

**Significantly different at 0.001 probability level, respectively, ns: Non significant, CFBOP: Complete flower bud opening period, FBS:
Flower bud shrinkage, BN: Bent neck

increment. enhance the number of day’s extension flower bud shrinkage. On the other hand, the
complete flower bud opening period demonstrated non-significant association with bent neck
oceurrence (Table 2). Serek et al. (1994) also sugpgested that, the copening and senescence of
Gladiolus (Gladiolus sp.) florets were dependant on gladiolus varieties, whereas the pulse
treatment of the spikes with STS and sucrose improved flower bud opening. Similarly,
Hutchinson et al. (2003) reported that, inclusion of the ethylene antagonist, STS, in the vase
solution resulted in the greatest improvement of vase life and floret opening of cut Tuberose

(Polianthes tuberosa L) flowers.

Bent neck: The mean separation revealed that, standard control (53.93 days) extend the days to
bent neck oecurrence than other pulsing treatments. However, the number of days taken for bent
neck occurrence hastened by PS 1 (0.2 mM STS plus 25 g sucrose) (44.95 days). The result was not
significantly different with PS 4 (8% ethanol plus 25 g sucrose) (46.44 days) (Table 1). On the other
hand, the flower bud shrinkage demonstrated non-significant association with bent neck cccurrence
(Table 2). The outcome might be caused by xylem blockage. Consequently, this lead to imbalance
of water status in the stem and caused bent neck to the carnation flowers. In this study; the
standard control had T.O.G® combination, which was helpful for combating microorganisms and
preventing xylem blockage. The finding of this investigation is supported by He et «l. (2006), on
Grevillea cultivar ‘Crimson Yul-1o'. On the other side, T.0.G® contains 8-HQ as a main component
which is very expensive and most harmful preservative for human causing irritating to skin, eyes

and respiratory tract infections (Shanan et al., 2010).

Flower bud shrinkage: The interaction effect of cultivars and pulsing treatments revealed their
respective days to attain flower bud shrinkage. Hence, cultivar Green-Go treated with PS
2 (0.6 mM STS plus 25 g sucrose) (26.42 days) and PS 5 (8% ethancl plus 25 g sucrose) (25.39
days) exhibited similarity on extending the number of days taken to flower bud shrinkage
occurrence. On other hand, Galy (19.16 days) pulsed in PS 4 (6% ethanol plus 25 g sucrose) showed
a rapid flower bud shrinkage, in par with cultivar Green-Go (19.56 days) pulsed with the same
treatment. The result was similar with Green-Go (20.28 days) pulsed in the Standard control and
Galy (20.39 days) pulsed in PS 6 (10% ethanol plus 25 g sucrose) (Fig. 1). The extension of days
to flower bud shrinkage could be due to the pulsing solution of ethanol which inhibits ACC oxidase
and pulsing solutions which contain STS block the ethylene receptor site on the membrane delays
the onset of flower bud shrinkage caused by ethylene. Furthermore, In accordance with this
investigation, Wu ef «l. (1992), stated that, carnation (). carvophyllus 1.) cultivar White
Sim’ pulsed with 8% ethanol inhibited ethylene as result it significantly extended the vase
life.
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Fig. 1. Interaction effects of cultivars and pulsing solutions on flower bud shrinkage (SE+0.48)
Means followed by different letters per column differ significantly (p<0.05) as established
by LSD test, PS: Pulsing solutions

CONCLUSION

This study showed that, 0.6 mM silver thiesulfate (STS) plus 25 g sucrose and/or 8% ethanol
plus 25 g sucrose could be used as the best pulsing solutions on extending time of occurrence of
flower bud shrinkage for Green-Go cultivar. STS pulsing solution was effective on extending the
days to complete opening period of the two cultivars. However, the standard control extended time
of bent neck occurrence.
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