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ABSTRACT
Cut foliage is an important component of present-day florist business. This business is on an 
increase throughout the world with little fluctuations. Quality production of cut foliage varieties 
with good vase life is the demand of all stake holders. Current study was conducted at Research 
area of Floriculture and Landscaping Research Station, Ayub Agricultural Research Institute, 
Faisalabad, Pakistan during 2018. In the present study leaves of three cut foliage varieties viz. 
Murraya exotica, Ficus benjamina (black) and Ruscus aculeatus  were stored for 0, 3 and 5 
days at 4°C ± 1°C. After storage their vase life was evaluated at room temperature in different 
solutions, i.e., water (control), sucrose solutions (0.5% and 1% concentration) and salicylic acid 
solutions (100, 200 and 300 ppm concentration). Results showed that murraya, ficus and ruscus 
cut foliage varieties had maximum vase life of 10.29, 9.54 and 18.79 days respectively in 0.5% 
sucrose solution. Lower concentration of 100 ppm of salicylic acid proved better than higher 
concentrations in improving the vase life of cut foliage. Vase life of cut foliage species was better 
after three days storage than storage for five days. The cut foliage of these three varieties can 
be successfully stored for three days at 4°C ± 1°C with better results of vase life. 
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INTRODUCTION
Cut foliages are vital component of floriculture industry 
and are mostly used in decorations as filler infloral 
arrangements (Bhattacharjee, 1999 ). Therefore, world-
wide a growing industry based on cut foliages and 
flowers has been established.  However, in the country 
the number of species being used for fresh-cut foliages 
are few. This number can be enhanced by conducting 
careful experiments on other plant varieties, which in 
turn can benefit the farming community. A perusal of 
latest literature tells us about the use of numerous new 
cut foliage species. This shows that the count of cut 
foliage varieties is expanding and it is hoped that in 
future more and more species will be introduced as 
new cut foliage varieties. An increasing trend in the 
production of cut foliage in Netherlands was observed 
over a period 2005 to 2013 i.e.,  area increased from 
2513 to 2550 ha, respectively. Production area of cut 
foliage in China also increased from 4926 ha in 2005 
to 7497 ha in 2016. Likewise, in Japan production area 
of cut foliage increased from 672 ha in 2006 to 714 ha 
in 2014 (Hanks, 2018).
Extending the vase life of cut foliages is a basic goal of 
any floriculturist which makes this aspect an important 

and significant part of floriculture (Powar et al., 2014). 
In order to extend the vase life of cut foliage many 
chemical solutions are available in the market. However, 
some of the solutions are costly which ordinary persons 
cannot afford. Therefore, cheap and affordable 
chemicals should also be investigated. Carbohydrates 
are the main source of respiration, which is essential 
for living cells and are also main structural material 
used in cell enlargement and growth (Mayak et al., 
2001). A solution combination of 200 ppm 8-HQS with 
2% sucrose solution showed the potential to be used 
as a commercial cut flower preservative solution to 
prolong the vase-life of sweet pea cut flowers (Elhindi, 
2012). Sucrose is simple sugar and is carbohydrate 
which forms a primary part of floral preservatives (Ried 
and Jiang, 2012). Salicylic acid is also reported to be 
an effective chemical for increasing vase life of cut 
foliage and flowers. Exogenous treatment of salicylic 
acid increased the vase life of cut alstroemeria flowers 
by regulating the plant water and increasing total 
chlorophyll contents (Soleimany-Fard et al., 2013). The 
useful effects of salicylic acid are linked with the plant 
regulating and anti-stress properties of salicylic acid 
(Bayat and Aminifard, 2017).
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Amongst many cut foliage varieties, Murraya exotica, 
Ficus benjamina and Ruscus aculeatus  can also be 
used in floral decorations. Ruscus is a foliage plant 
popular with florists (Hessayon, 2011). Murraya leaves 
can be found in flower markets but Ruscus and Ficus 
leaves can be hardly found in local markets. Murraya 
and ficus varieties are extensively grown in Pakistan 
as garden plants, whereas Ruscus is mostly grown 
as a pot plant. Therefore, these are easily available 
varieties for local flower markets. 
The situation of cut foliage varieties in Pakistan is 
not very advanced with respect to their production 
and marketing (Elhindi, 2012). Few varieties can be 
found available in flower markets. Further, little work 
has been conducted so far in production, marketing, 
storage and vase life studies of cut flowers. Therefore, 
this experiment was designed to study the storage and 
vase life of three types of cut foliages which are easily 
available in plant nurseries. The chemicals used in this 
experiment are also cheap and easily available for use.

MATERIALS AND METHODS
Current study was conducted at research area of 
Floriculture and Landscaping Research Stations, Ayub 
Agricultural Research Institute, Faisalabad, Pakistan 
during 2018. Cut foliage species selected for this 
experiment included leaves of Murraya exotica, Ficus 
benjamina (black) and Ruscus aculeatus (L1, L2 and 
L3, respectively). For the experiment the leaves were 
harvested early in the morning. These were transferred 
immediately to a bucket containing freshly collected 
tap water and shifted into laboratory . Foliages were 
cut uniformly according to different species. These cut 
leaves were subjected to three storage periods viz. 0, 
3 and 5 days.  Leaves were stored at 4°C ± 1°C. After 
storage the leaves were put in graduated cylinders 
containing the vase solutions detailed as under simple 
water (T1), sucrose, 0.5% solution (T2), sucrose, 1% 
solution (T3), salicylic acid 100 ppm, 200 ppm and 300 
ppm solutions. The solutions were prepared using 
distilled water. Vase life studies were carried out at 
room temperature of 25°C ± 2°C. Vase life of cut foliage 
was considered terminated with bent neck, yellowing, 
dropping of leaves or when some phyto-toxic effects 
like yellow spots on leaves were visible (Wijayabandara 
et al., 2018).  The experimental design was laid out in 
CRD with 4 leaves per treatment. Data was collected 
and statistically analyzed by using Statistix computer 
software. Significant means were separated by using 
LSD test (Steel et al., 1997).

RESULTS AND DISCUSSION
Results of all the three cut foliage species are presented 
in tables separately. The interactions of storage and 

treatment means have also been shown graphically, 
while the overall comparison of varieties has also been 
shown separately in table form.
Table 1 depicts the separate results of all the   cut 
foliage species irrespective of storage temperature, 
where treatment means   were found significantly 
different from each other. Such as murraya (L1) cut 
leaves had the maximum vase life i.e. T2 (10.91 days) 
and T3 (10.41 days) treatments as compared to control 
T1 which had minimum vase life of 7.75 days. In this 
study it is concluded that sucrose solutions performed 
better than salicylic acid solutions. Ficus (L2) cut leaves 
had the maximum vase life again in T2 and T3 (10.16 
and 9,83 days respectively), while these leaves had 
minimum vase life in T5 (200 ppm salicylic acid solution). 
In case of ruscus leaves (L3) maximum vase life was 
observed in T4, T2 and T3 (19.33, 19.08 and 19.08 days 
respectively), while the minimum vase life of 17.50 and 
17.58 days was noticed in T6 and T0 respectively. Thus, 
in case of ruscus leaves 100 ppm salicylic acid solution 
performed better or equal to sucrose solutions. Overall, 
both concentrations of sucrose solution performed 
better and higher concentration of salicylic acid (200 
ppm) and control performed minimum in extending the 
vase life of all varieties of cut foliage.  Similar results 
were reported by Moneruzzaman et al. (2010).

The interaction of storage and treatment solutions 
for murraya leaves was found significant and shown 
in Fig. 1.  Murraya cut leaves behaved better after 3 
days storage (S2) with 12 days vase life in 100 ppm 
salicylic acid (T4), followed by T3 and T2 with 11.75 and 
11.25 days respectively. After 5 days storage maximum 
vase life of 10.50 days was observed in 0.5% sucrose 
solution. Overall, T0 (control) showed the minimum 
results. Thus, in case of murraya it can be concluded 
that leaves can be stored at 4°C ± 1°C for 3 days with 
better post-storage vase life in 0.5% and 1% sucrose 
solutions and 100 salicylic acid solutions.
The interaction of storage and treatment solutions for 
Ficus benjamina leaves were found significant and is 
shown in Fig. 2.  Ficus leaves stored for 3 days at 4°C ± 
1°C had significantly better results of 11 days vase life 
in 0.5% sucrose solution (T4). Vase life of ficus leaves 
after 5 days storage was also found to be satisfactory 
with 10.75 days in 0.5% sucrose solution (T2). However, 

Table 1. Effect of treatment solutions on vase life of cut      
              foliage varieties

Treatment solutions Mean vase life (days)
L1 L2 L3

T1 7.75 e 9.25 bc 17.58 cd

T2 10.91 a 10.16 a 19.08 ab

T3 10.41 ab 9.83 ab 19.08 ab

T4 9.83 bc 8.66 cd 19.33 a

T5 9.33 cd 7.83 e 18.33 bc

T6 8.83 d 8.50 d 17.50 d

α = 0.05 0.0000 0.0000 0.0000 
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leaves put in 200 ppm salicylic acid solution had the 
minimum vase life irrespective of storage period. Ficus 
leaves put in various solutions without storage (S1) 
had mixed results with maximum vase life of 9.25 days 
in 300 ppm solution of salicylic acid (T6) and minimum 
in 200 ppm salicylic acid solution (T5) with 7.5 day.

The interaction of storage and treatment solutions 
for ruscus aculeatus leaves were found to be non-
significant and is shown in Fig. 3.  The overall effect 
of storage on vase life of cut foliage varieties was 

found to be significant for murraya and ficus leaves. 
However, the means of ruscus leaves were found non-
significant (Table 2). Maximum vase life of first two cut 
foliage varieties was observed after 3 days storage 
(S2). For murraya leaves vase life was same in control 
(S1) and after 5 days storage (S3). This shows that 
3 days storage gave better results of vase life. The 
overall comparison of cut foliage varieties has been 
given in Table 3. Maximum vase life of 18.48 days was 
observed in ruscus leaves, while murraya and ficus 
varieties behaved alike with 9.51 and 9.04 days of 
vase life respectively.

Varying results of different cut foliage varieties have 
been reported by researchers. Moneruzzaman et al. 
(2010) also found maximum vase life of bougainvillea 
bracts that were treated with sucrose. Solaimany-Fard 
et al. (2013) concluded that salicylic acid treatments 
were able to significantly maintain a fresh weight of 
alstroemeria cut flowers with increasing their vase life. 
Wijayabandara et al. (2018) observed short vase life of 
ophiophogon cut leaves in 30 g/L of sucrose.  Elhindi 
(2012) also found 2% sucrose solution combined 
with 200 ppm 8-HQS beneficial in improving the vase 
life of cut sweet pea flowers. Whiriskey and Carthy 
(2006) suggested to the producers of cut foliage that 
after cutting the foliage these plants should have the 
capacity of fast regeneration and they also should be 
less prone to pest and disease attack. Fortunately, 
these three plant varieties bear the properties 
mentioned above. Therefore, these plant species can 
be used successfully as cut foliage in the country being 
capable of producing satisfactory growth . 

CONCLUSION
It is concluded that cut foliage of Murraya exotica, 
Ficus benjamina (black) and Ruscus aculeatus can 
be stored at 4°C ± 1°C successfully for 3 days with 
positive effects on their vase life if put, after storage, 
in vase solutions of 0.5-1% sucrose or 100 ppm 

Table 2. Overall  effect  of  storage  on  vase  life  of  cut  
              foliage varieties

Storage period Mean vase life (days)
L1 L2 L3

S1 9.20b 8.54c 18.54
S2 10.29a 9.54a 18.79
S3 9.04b 9.04b 18.12

α = 0.05 0.0000 0.0001 0.0511(NS)

Table 3. Overall  comparison  of  vase  life of cut foliage  
              varieties

Cut foliage Mean vase life (days)
L1 9.51b

L2 9.04bc

L3 18.48a

α = 0.05 0.0000
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silicic acid solutions. Thus, for transportation to long 
distances with storage temperature of 4°C ± 1°C   
improved vase life of these cut foliage species. There 
is further need to test these and other easily available 
chemicals to test on other cut foliage varieties for the 
benefit of commercial growers and flower lovers and 
Pakistan also have tropical areas. So, there is great 
potential in these tropical areas to produce best quality 
of cut foliage plants for local consumption as well as for 
export purpose. 
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