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ABSTRACT

Solidago, commonly called goldenrods, is a genus of about 100 to 120 species of flowering plants in
the  aster  family, Asteraceae. Most are  herbaceous perennial species  growing  from
woody caudices or rhizomes. The present investigation on the “vase life extension on cut flowers of Solidago
canadensis cv. Tara gold as influenced by different chemicals” was carried out in the Department of
Horticulture, Faculty of Agriculture, Annamalai University, Annamalai Nagar during 2015 to 2016. The
experiment was repeated three times with five replicates in completely randomized design. Cut flower spikes
treated with sucrose at concentrations of 2, 4, 6, 8 % and control (distilled water) were used in the study. The
results showed that all treatments had improved the keeping quality and vase life of cut flowers when
compared to control. Among all these treatments, the sucrose @ 4% (T3) recorded maximum water uptake,
transpirational loss of water, water balance, loss of water and water uptake ratio, fresh weight, cumulative
physiological loss in weight and vase life which was extended on the sucrose concentration of 4 %.
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INTRODUCTION

Goldenrod (Solidago canadensis L.) a member of the Asteraceae family and also an important
landscape weedy plant. Most of the invasive species of Solidago is native to North America, though a few
species are grown in Europe, Asia, and Africa. Some Solidago species utilized for medicinal purposes
originates in Bulgaria, Hungary, Poland, and other eastern European countries. The genus Solidago is
derived from the Latin word solidus (whole) and ago (to make) which means “to make whole”. It has an
excellent healing property and also this plant is known as woundwort. At earlier goldenrod is cultivated
by many farmers under a small scale, even though it has not yet been commercialized. But now it is
considered as one among the popular commercial cut flowers and also an excellent filler material. Fillers
add a textural contrast as well as it is said to be the backbone of floral decorations. The flowers are used
in the preparation of bouquets, wreath, corsage, and various floral arrangements.

In modern days floriculture industry plays a vital role in an economically developed and developing
nations. Flowers are attracted by the customers due to their appearance, quality and freshness. The
longevity of cut flowers is also an essential factor that makes sure that the customers will be attracted and
satisfied to purchase more flowers (Kumar et al., 2010). But the flowers remain fresh for a certain period
of time. Senescence is the terminal stage of plant development that follows the physiological maturity
consequently leading to the death of cells, organ or the whole plant (Sudaria et al., 2017). Floral senescence
is the most serious problem regarding the post-harvest management of cut flowers. Sugars play a vital role
in keeping the quality of cut flowers, by adding sugars such as sucrose to the vase water is effective in
improving the post-harvest life of cut flowers. (Rogers, 1973) (Halevy and Mayak, 1974; Paulin et al.,
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1986) Opined that this could be due to exogenous application of sucrose which might have increased the
ability of cut flowers to absorb water by influencing the water potential and osmotic potential. Sucrose
used in the vase solution influenced the water uptake, transpiration loss of water, and also maintained
better water relation of cut flowers (Bhattacharjee, 1998). Therefore more research regarding the post-
harvest management of solidago for extending the vase life and quality is an essential factor. Keeping the
above points in view, the present work has been carried out to evaluate the postharvest life as well as
quality of goldenrod flowers.

MATERIALS AND METHOD

The present investigation was carried out in the Department of Horticulture, Faculty of Agriculture,
Annamalai University, Annamalai Nagar, Tamil Nadu during 2015 to 2016. Uniform sized spikes of
goldenrod (Solidago canadensis L.) cv. Tara Gold free from mechanical injury, diseases and insect injuries
were obtained from “Grace and flora” wholesale distributer in Hosur, Tamil Nadu were used for the
experimentation. The selected flowers were harvested at proper maturity stage and the flowers were carefully
brought to the laboratory without causing any damage and they were kept in clean water. The experiment
was repeated three times with five replicates in completely randomized design. Cut flower spikes treated
with sucrose at concentrations of 2, 4, 6, 8 % and control (distilled water) were used in the study. Treatment
details are T1 -control (distilled water), T2 -sucrose @ 2%, T3 -sucrose @ 4%, T4 -sucrose @ 6% and T5 -
sucrose @ 8%. Parameters recorded are maximum water uptake, transpirational loss of water, water balance,
loss of water and water uptake ratio, fresh weight, cumulative physiological loss in weight and vase life.

RESULTS AND DISCUSSION

Among the varied concentrations of sucrose, the flower spikes held in sucrose @ 4% (T3) recorded

highest Water Uptake, while the lowest uptake of water was recorded in control (Table 1). The results of
present studies were found to be in accordance with the findings of Shobha (1992) in cut roses and Gowda
(1994) in calendula and Reddy and singh (1996) in tuberose. According to (Ichimura et al., 2003 & Elhindi,
2012) Sucrose decreases water loss in petals and increases the uptake of water, by inducing the closure of
stomata and increasing the osmotic concentration of the flowers respectively. Increased energy added from
sucrose helps to maintain the stem steady over a longer period, resulting in increased water uptake and
corresponding water loss. These results are in agreement with Maitra and Roychoudhury (2005) in
Anthurium and Ali et al., (2008) in Daffodil. Behera (1993) also reported higher water uptake was obtained
in sucrose treated carnation flowers. These results were in confirmation with the findings Prashanth (2006)
in cut gerbera, who observed maximum water uptake and transpiration loss of water in cut gerberas held in
optimum concentration of sucrose.

The inclusion of Sucrose to the vase solution significantly reduce the water loss from the flower
tissues by transpiration during the experimental period. A water deficit will develop only when the rate of
water uptake is lower than the rate of transpiration, hence the onset of water stress can be delayed by
reducing the rate of transpiration. Moreover, sucrose acts in stomatal closure and reduces water loss in cut
flowers (Van Doorn, 2001). Among the different concentrations of sucrose used, the maximum water loss
was observed in vase solution containing distilled water (control), whereas the minimum water loss was
found in solution containing 4% sucrose. The findings of the experiment corroborate the results of
Khondakar and Mozumder (1985) in tuberose and Gowda (1986) in China aster.

By adding the 4 per cent concentration of sucrose to the vase solution minimum Transpirational loss
of water has been reported perhaps higher the water uptake to reduce the moisture stress in cut flowers by
affecting stomatal closure and also prevents the water loss due to transpiration. It is apparent from the study
the total quantity of water uptake and transpirational loss of water was significantly greater in these
treatments, the water uptake dominated over TLW thereby improving the water retention in the goldenrod
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spikes. The concluded results has found to be findings of Pobudkiewicz and Nowak (1992) in cut gerbera,
kumar and singh (2004) in cut tuberose cv. Pearl Double. From the observations, it was reported that
besides increased water uptake, reduction in TLW helps in improving water balance and is essential for
extending the vase life of cut flowers. The present results were corroborate with the findings of Gupta et
al., (1994) who reported that 4% sucrose solution significantly reduced the ratio in gladiolus. (Jamil et al.,
2016) concluded that lowest transpiration loss and water uptake ratio was found in sucrose solution because
it increased water uptake and decreased water loss due to transpiration by regulating stomatal opening.

Sucrose play an important role in improving the water balance of cut flowers by affecting the
osmotic potential of cut flowers and the water holding capacity of the tissues allowing less water to be
transpired (Halevy et al., 1978). The use of sugars in the pulsing solution effectively influences the water
balance in comparison to control. Sucrose enhances absorption of water from the vase solution which made
a better water balance by maintaining turgidity and flower freshness (Reddy and Singh, 1996) and saves the
cut flowers from early wilting resulted in prolong the vase life. The results are in confirmation with Harish
(2012) in Anthurium. In the present investigation, the highest water balance (WB) recorded in sucrose @
4% concentration (Table 1). Moreover, sucrose is widely used in floral preservatives, which acts as a food
source or respiratory substrate and delays the degradation of protein and improves the water balance of cut
flowers (Moon-soo et al., 2001). Sucrose helps to maintain water balance and also delays turgidity loss as
inhibit flower senescence (Verlinden and Garcia, 2004).

The results revealed that maximum fresh weight was recorded in 4% sucrose, while the minimum
weight was noticed in control (distilled water) as shown in the Table 1. Maintaining the higher fresh weight
of cut flowers by the inclusion of sucrose resulting in longer vase life. The present investigation, concluded
that influence of sucrose in the vase solution increased the mechanical rigidity of the stem by inducing cell
wall thickening and lignification of vascular tissue thereby physiological loss in weight can be reduced.
Increase in the fresh weight of cut flowers was most probably due to increase in the water uptake, hence
these two positive correlation factors resulted in lower physiological loss in weight of cut flowers. Atiqullah
and Gopinath (2012) noticed that significant influence of sucrose as pulsing agent resulted in lower
physiological loss in weight of goldenrod flowers.

The termination of vase life was observed when petals started wilting, falling and discolouration etc.
vase-life of cut flower depends on various factors such as water uptake, reduction in transpiration rate,
improved water balance etc. Addition of sucrose replaces the depletion of carbohydrates from cut stems
and maintains respiratory pool there by prolongs vase life (Marousky, 1971). It was reported that
senescence process of cut flowers was delayed by the application of sucrose (Chung et al., 1997). In this
study, the experiment was designed to assess the effects of different concentrations of sucrose on vase life
and quality of Solidago canadensis L. and to find out optimum concentration which enhances and prolongs
vase life. Among that, goldenrod spikes held in 4% sucrose (T3) recorded the highest vase life followed
by sucrose @ 2% while spikes held in control (distilled water) (Fig 2) recorded the lowest vase life. It has
been reported that main effect of applied sugars to the vase solution improve the mitochondrial structure
and functions, thereby prolonged the vase life of cut flowers. Sucrose acts as a preservative materials,
exogenous supply of sucrose balanced the depletion of carbohydrate and improved the vase life and quality
of many cut flowers (Van Doorn, 2004). The shelf life of gerbera cultivar can be increased with optimal
concentrations of sucrose was due to better water relations, and also probable use of sucrose as a
repairable substrate Bhattacharjee, 1972 and Paulin, 1977).
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Table 1- Effect of different sucrose concentrations on solidago canadensis cut flowers

Treatments Uptake Of Transpirational Fresh weight | Ratio between Water
Water loss of water of cut flower | water loss and Balance
(g/flower) (gfflower) (9/s) water uptake | (g/flower)

T1 : Distilled Water 10.57 11.64 19.02 1.10 -1.07
T2 : Sucrose @ 2% 16.59 15.91 23.07 0.95 0.68
T3 : Sucrose @ 4% 17.98 16.83 24.24 0.93 1.15
T4 : Sucrose @ 6% 14.88 17.01 24.60 1.00 -0.13
T5 : Sucrose @ 8% 13.48 13.85 20.66 1.02 -0.37
T6 : Sucrose @ 10% 15.65 15.29 23.92 0.99 0.75
SED 0.65 0.42 0.43 0.004 0.11

CD (5%) 1.31 0.86 0.87 0.009 0.22

Fig. 1 - Effect of Sucrose on physiological loss in weight (%) of solidago canadensis cut flowers
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Fig. 2 - Effect of Sucrose solution on vase life (days) of solidago canadensis cut flowers
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CONCLUSION

From the above results it can be concluded that, the maximum water uptake, transpirational loss of
water, water balance, loss of water and water uptake ratio, fresh weight, cumulative physiological loss in
weight and vase life of cut flowers was increased by sucrose concentration of 4%. This is because the
preservative solutions containing sucrose extended the vase life by inhibiting senescence which lead to
improving the postharvest quality of the flowers. Adding sucrose to the holding solution it act as a source of
nutrition for tissue approaching carbohydrate starvation, and also dissolved sugars in the cells of the petals
may act as osmotically active molecule thereby longevity of many cut flowers has been prolonged.
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