
ABSTRACT: Orchis palustris grows naturally in Erzurum and has drawn attention as new cut-flower. This study 
was carried out to determine the vase life of Orchis palustris under different conditions including the use of chemical 
preservatives; (8-HQ, AgNO3, sodium benzoate, sugar, AlSO4 and kinetin). The results indicated that the B solution 
prolonged the life of the Orchids by 23 days, which is 8.4 days longer than the control. It was also found that Orchis 
palustris which stays alive for up to14.6 days even in tap, can be a cut as flower and vase plant with life length of 
its flowers and exclusive size of its flowers. 
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ÖZET: Orchis palustris Erzurum ilinde doğal olarak yetişmekte ve çiçeklerin güzellikleri ile yeni bir kesme 
çiçek türü olarak dikkatleri çekmektedir.  Çalışma Orchis palustris’in biri Control (musluk suyu) olmak üzere dört 
ayrı solüsyonda (8-HQ, AgNO3, sodyum benzonat, şeker, AlSO4 ve kinetin) vazo ömürlerini belirlemek amacıyla 
yapılmıştır. Çalışma sonucunda Orchis palustris’in B solüsyonunda 23.0 gün vazo ömrü ile Control solüsyonuna 
göre 8.4 gün (57.5%) artış sağladığı gözlenmiştir. Ayrıca Control solüsyonu olan musluk suyunda bile 14.6 gün 
yaşayan Orchis palustris’in gerek çiçek ömrü gerekse de etkileyici çiçek boyu ve güzellikleri ile iyi bir kesme ve 
vazo çiçeği olabileceği belirlenmiştir.

Anahtar Kelimeler: Erzurum, kesme çiçek, Orchis palustris, solüsyon, vazo ömrü 
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INTRODUCTION

Flowers reveal the distinctive beauty of nature. 
Naturally growing flowers have been cultivated for 
many years for their various characteristics including 
medicinal and aesthetic. People living in urban 
environments tend to use different varieties of flowers 
either in or out of their houses. Cut-flowers are chosen 
as the indicative symbol of love for special events. The 
floral industry has seen an increase in demand in recent 
years. Cut flowers account for 80 % of the commercial 
flower market in the world (Groot, 1998). Due to its 
diverse eco-geographic characteristics, Turkey contains 
over 9000 different plant species, 3000 of which are 
endemic (Kiziroğlu ve ark., 1992). In spite of this 
richness, the country is not a key producer in the flower 
trade. According to the AIPH (2008), Turkey was 
ranked 24th in the world in 2007 for ornamental plant 
production (Anonymous 2009)

Orchid production in Turkey is below the level of 
demand in the world. However, orchids are popular 
tropical cut-flowers and are now marketed globally 
(Hew, 1994). Orchids rank fourth among cut flowers in 
EU countries with an export rate of 151 744 stems and 
85 172 million Euros. Orchid production has not seen an 
increase in Turkey despite increases in imports in recent 
years. In 2008, it was the second most imported flower 
following the rose (Anonymous, 2009). In the floral 
industry, aesthetic conditions and vase life are among 
the top criteria required by wholesale growers. Several 

studies have shown the effects of different chemicals 
on flower length and shelf life. (Yılmaz, 1991; Ketsa et 
al., 2001; Sahamantak and Pathania, 2003; Sing et al., 
2004; Al-Humaid; 2004, Darras, 2005; Macnish et al., 
2008; Machaka-Houri et al., 2012; Gomiz el al., 2013).

The objective of this study was to determine 
the length of vase life and use possibilities of Orchis 
palustris as cut-flowers, which is a native plant in the 
northern area of the city of  Erzurum, appreciated for 
its beauty and flower length. In addition, prolonging the 
vase life of Orchis palustris using chemical solutions 
by investigated. 

MATERIAL AND METHODS

In this study, Orchis palustris was the primary 
material. The plants were grown naturally in prairie and 
wet lands located 20 km north of the city of Erzurum 
in the Northern Anatolia region of Turkey. (Eken et al., 
2005). Cultivated in their native setting, root the length 
measurement is between 40 and 80 cm, petals are 18 
to 20 cm and flower stems are 3.0 to 3.5 cm. To obtain 
homogeneous samples, fully mature plants with similar 
features were sampled (length: 50-60 cm, petal: 18-
20 cm, flower stems: 3-3,5 cm) (Figure 1). The plants 
were 90 % in bloom at the flowering stage. Stems were 
cut at ground level in their natural habitat then were 
transported to the laboratory in water and protected 
from light during transportation.

Figure 1. Preparation of samples for vase experiment. 
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Preparation of solutions: Solutions were 
prepared considering the principles of Ketsa and  
Boonrote (1990), Yılmaz (1991) and Ketsa et al. 
(1995). Four different solutions (A), 100 mg L-1 
8-HQ, 50 mg L-1  AgNO3, 60 mg L-1 sodium benzoate, 
40 g L-1 sugar, 25 mg L-1 AlSO4 and 5 mg L-1 kinetin; 
(B), 150 mg L-1 8-HQ, 100 mg L-1 AgNO3, 80 mg L-1  
sodium benzoate, 50 g L-1 sugar, 20 mg L-1  AlSO4 
and 10 mg L-1 kinetin; (C), 300 mg L-1 8-HQ, 75 
mg L-1 AgNO3, 100 mg L-1 sodium benzoate, 60 g L-1 
sugar, 15 mg L-1 AlSO4 and 5 mg L-1  kinetin; and in 
the fourth solution (Control) tap water were used. 
Mixtures of A, B and C were diluted in 1 L – vase full 
of tap water. Orchis palustris samples were cut with 
a stem length of 25 to 30 cm and flower length of 

19 to 21 cm before being taken to laboratory. A total 
five flowers were put into 1 – L vases. The Wilson 
Colour Chart catalogue was used for the definition 
of flower colours. Colour of the flower samples was 
detected to be Amethyst Violet 35 (Wilson, 1938).

Preparation of laboratory conditions: Vases 
were kept under shade conditions to protect flowers 
from direct sun light (Figure 2). Special care was taken 
to prevent humidity and temperature changes. During 
the study, the laboratory was ventilated for two hours 
every other day. Changes in the pH of the solutions 
were measured at the beginning, middle and end of the 
study period. The length of flowers and flower stems, 
stem thickness and solution levels were measured.

Figure 2. Orchis palustris plants in the laboratory.

Variations in the amount of solution: Diluted 
substance rates in the vases showed variations 
depending on humidity and temperature. 1 – L baseline 
levels of solutions were marked on the vase. Loss of 
solution levels was determined by measuring these 
levels every other day at the same time. All levels were 
adjusted to 1 L by adding extra solution (Meeteren and  
Gelder, 1999).

PH variations of the solutions: pH level 
variationsis one of the factors affecting the shelf life 

length of cut flowers (Put and  Meijden, 1988). Variations 
in pH of each of the solutions was determined by 
measuring pH levels when solutions were first prepared 
(at the baseline; 1st day), in the middle of the and at the 
end of the (11th day and 21st to 23rd days respectively) 
possible length of vase life.  

Variations in stem thickness: Thickness of the 
flower stems measured before exposure to solution 
showed variations depending on the time when 
flowers were placed into vases. (Lee and  Lee, 1989). 
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This variable was also measured regularly during the 
study period. 

Variations in flower length: Length of flowers is 
an important factor in determining cut flower quality. 
Flower length was measured at the beginning of the 
study. After the first measurement, variations in flower 
length were measured regularly in two-day intervals in 
order to monitor the flowers which did not blossom in 
the rate of 10 %. 

Flower variations: Reduction in flower radius 
was measured regularly in order to follow  contractions 
due to fading. Samples were labelled as dead when the 
number of dead florets exceeded half of the span of 
their radius which was determined to be the end of vase 
or shelf life. The number of dead flowers was regularly 
measured until the end of vase life. 

Statistical analysis: The experimental design 
was randomized with three replications. Data were 
subjected to variance analysis using SPSS statistical 

software. Differences in solution content applications 
were tested using the LSD test.

RESULTS AND DISCUSSION

Stem thickness and flower length of A,B and C 
varied and the control solutions, and pH also showed 
great variations. The average temperature and relative 
humidity were measured at 18.5 0C and 68 % during 
the study, respectively. Solution losses measured every 
other day increased with time. The maximum loss of 
solution occurred on the 13th day, with the exception of 
the control. Towards the end of the study period, this 
increase ceased and losses decreased with a reduction 
in the number of flowers in the vases. Flowers treated 
with solution C, exhibited the lowest solution loss on 
the 3rd day of the study period with 20.6 ml while the 
maximum solution loss occurred on 13th day with 29.6 
ml compared to the other solutions (Figure 3).
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Figure 3. Solution losses of vases. 

pH values of solutions were measured before 
putting flowers into vases. pH value of solution A was 
4.72, the lowest among the solutions, and the highest 
pH was tap water with a value of 7.27. In the middle 
of study period, on the 13th day, the pH of all of the 
solutions showed a decreasing trend while at the end 
of the period, the pH of all of the solutions continued 
to decrease with the lowest pH of 3.80 in solution B. 

The control vase showed a different trend in pH values 
from the other solutions by having a slight decrease 
at first, then stabilizing and increasing at the end 
exceeding the baseline value of 7.76 (Figure 4). Results 
of the statistical analysis showed that there is a negative 
relationship between the life length of flowers and pH 
in all solutions. Acidity increased life length of the 
flowers. 



 Cilt / Volume: 6, Sayı / Issue: 3, 2016 139

Effects of Different Conditions on The Vase Life of Orchis palustris

P H of S olütions

0

1

2

3

4

5

6

7

8

9

A B C Cont
S olution 

PH

Firs t PH

Middle PH

Las t Ph

Figure 4. pH changes in solutions

Another variable evaluated in the study was stem 
thickness, which showed a decreasing trend towards the 
end of the study period for all treatments. For instance, 
the stem thickness of flowers in solution B was 0.83 cm 
when they were put into a vase, which was the highest 
mean value among the samples, with a value of 0.76 cm 
at the end of the study. 

Flower length is an important factor for cut flowers. 
The highest mean flower length at the beginning was 
measured at 21.1 cm in solution B while the control 
had the lowest value at 19.4 cm. The highest increase in 
flower length was 2.5 cm in solution C while the lowest 
increase was 0.7 cm in the control in the end of study 
(Figure 5).
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Figure 5. Changes in flower length in time

The radius of flowers was measured before they 
were put into vases and measurements were taken 
throughout the study period. Mean radius values were 
3.1 cm, 3.2 cm, 3.2 cm and 3.2 cm in A, B, C solutions 
and the control, respectively whereas these values were 
2.26 cm, 2.30 cm, 2.50 cm and 2.73 cm in solutions A, 
B, C and the control when flowers began to die. 

In the measurements conducted as flowers began to 
die, the maximum reduction in flower radius was found 

to be 0.9 cm in solution B while the minimum was seen 
in control with 0.7 cm.  When considering the length of 
vase life, the shortest vase life was seen in the control 
with 14.6 days while the longest was in solution B with 
23.0 days, which was followed by solution A and C with 
21.06 and 21.0 days. Solution B increased life length 
by8.4 days (57.5%) as compared to the control while 
solutions A and C caused an increase of 6.46 (44.2%) 
and 6.40 (43.8%) days, respectively (Figure 6). 
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Figure 6. Relationship between solution types and vase life 

There were significant differences among the three 
solutions and the control (P<0.01). The relationship 
between life length and pH was significant at the 
beginning of study, while very significant in the middle 

of the and at the end of the study. The difference in 
flower radii between the beginning and the end of study 
period was very significant (Table 2).

Table 1. Relationships among parameters of Orchis palustris (p<0.01**)

Flora of Turkey is rich in plant diversity. Most 
studies were carried out to determine and use the 
flowers grooving in Turkey (Yücel and Altınöz 2001; 
Zencirkıran 2005; Kılıç et al., 2006; Özer et al., 2009; 
Düşen and Sümbül 2007; Koyuncu et al., 2011; Bektaş 
et al., 2013). Therefore extending the vase life of these 
wild flowers in Turkey are becoming increasingly 

important for cut flower production. Various factors 
are well known to effect the vase life length of cut 
flowers. Physical factors such as humidity and 
temperature were the same for all solution types in 
the vases; these factors remained constant. Variations 
in the vase life length caused by solutions A, B, C 
and the control were evaluated. Solutions used by 
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Yılmaz (1991) were also applied in the present study 
and results are consistent with those of Ketsa (1995), 
Ichimura et. al. (1999), Onozaki et al. (2001), Paul and 
Chantrachit (2001), Capdeville (2005) and Macnish et 
al. (2008), all of which found that various solutions 
increased life length of Orchis palustris compared to 
that of tap water (control).

The study revealed a significant relationship 
between flower length and pH and solution loss. The 
life length of flowers in solutions with a lower pH 
was longer. The solution which exhibited the longest 
vase life length was solution B with a pH value of 
3.80, which was lower than that of A and C. The pH 
of the control solution was determined to be 7.27 at 
the beginning, which showed a decrease until the 13th 
day when flowers began to die and the pH increased 
to 7.76. It is clear that the pH of solution B, which 
provided the longest vase life, was the lowest while 
the control with the shortest vase life had the highest 
pH. This shows a clear negative relationship between 
pH and vase life length. 

A relationship was found between the flower 
stems and life length of flower. Solution B provided 
the longest life for flowers with a radius of 0.9 cm, 
whereas control solution provided the lowest reduction 
with 0.7 cm and shortest life length.

A close relationship was also obtained between 
vase life length and solution losses. On the 15th day 
of the study, total loss in solution B was the lowest 
compared to solutions A and C, with 150 ml. At the 
beginning of fading period, which was 21st day, loss 
in solution B was the lowest with 198.9 ml, which 
was followed by solution C and A with  203.6 ml and 
212 ml. This result shows that as the loss in solution 
reduces, life length increases which is not consistent 
with the findings of the study by Paul and Goo (1985) 
on Anthirium. 

Solutions in general significantly increased the 
life length of flowers compared to tap water (P<0.01). 
This increase was seen in solution B (150 mg/L 8-HQ, 
100 mg/L AgNO3, 80 mg/L sodium benzoate, 50 g/L 
sugar, 20 mg/L AlSO4 and 10 mg/L kinetin) at the 
highest with 23.0 days (57.5%). When considered 
the solutions in the study, only kinetin is higher in 
solution B than A and C. By considering this result, 

amount of solution B, which is between A and C, can 
be accepted to be more suitable. In addition, use of 
kinetin more in this solution than A and C can be said 
to have favourable effects on the length of flower. This 
study showed that in addition to its attractive features, 
Orchis palustris is a good quality vase flower which 
can be vivid for 14.6 days even in tap water. 

Vase flowers sold in the region are brought from 
outside the region. It was found in the study that Orchis 
palustris is a good quality vase flower with its flower 
characteristics and vase life. Therefore, it can be used 
as a new cut-flower for these favourable features; to 
meet cut flower need of its native region; and to be 
exported to other neighbouring regions and countries.
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