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Abstract
Chrysanthemum is used in vase and stem-cut forms, and is economically valuable
due to its production simplicity and reasonable price. For extending the vase life
of chrysanthemum, a study was conducted with different pH level (pH 3.0, pH 5.0
and pH 7.0) and sucrose solution (2.07o,3.07o and A7o) singly and combined at
the Landscape, Ornamental and Floriculture Division of Horticulture Research
Centre at Bangladesh Agricultural Research Institute. However, a mixture of 37o
sucrose solution with low pH (3.0) was found as the best keeping solution for
improving post harvest quality and longevity of chrysanthemum.
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The blooms are attractive, suitable for
Introduction
chrysanthemum is an important .yt flower. Besides cut flower,
widely used in
commercial flower grown throughout chrysanthemum is
flowers (Bose e/
dry
and
as
the world has considerable demaid in bouquets
borders
both domestic and export markets. It a1.,2003). It is planted in beds,
plants
potted
grown
as
be
also
can
and
belongs to the family compositae and
(Kher' 1988)'
has been commonly grown in gardens
for more than 2500 years (Khan et al., Keeping quality is an important
2003). Chrysanthemum as a cut flower parameter for evaluation of cut flower
has no rival for versatile beauty and quality for both domestic and export
even economy and they often remains markets. Addition of chemical
in a good condition for two to three preservatives to the holding solution is
weeks (Katwate et al., t992). Being recommended to prolong the vase life
unique in beauty, size and color, it has of cut-flowers. All holding solution
become a necessity to garden lovers. must essentially contain two
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components viz. sugar and germicides.
Investigations pertaining to extend the
vase life of cut flowers by several
preservative/chemicals after harvest in

different formulations

and

and gradually pH stands at 3.0 and 5.0.
each

Two flowers were used in

treatment and were set up in different
concical flask randomly, containing
vase solution in different concentrations.

combinations to enhance the vase life of

cut flowers have been made with Preparation of vase solution
varying success in many countries of Twenty four conical flasks (500 ml

the world (Knee, 2000; Pun, et al., each) are required and distilled water
2005). But repots on vase life of and sugar was taken for the preparation
chrysanthemum cut flowers in of vase solution. Firstly each conical
Bangladesh is scanty. Therefore, the flask was filled with 300 ml distilled
experiment was undertaken to prolong water for each pH (3.0, 5.0 and 7.0)
the vase life of chrysanthemum.
according to the different concentration
Materials and Methods

The experiment was carried out at the

Landscape, Ornamental

and

Floriculture Division Laboratory, IIRC,
BARI during the period from January to
February, 2011 to study the vase life of
chrysanthemum flower under different
concentrations of sucrose and pH level.
Design and treatment of the experiment

The experiment was laid out

in a

Completely Randomized Design (CRD)
with three replications. There were two
factors. One factor was three pH levels
i.e. P1=l .0, Pz = 5.0 and P3= 7.0 and

another factor was three levels of
sucrose percentage i.e. S F2.0Vo,
S2=3.07o and 53= no sucrose (control).
Fresh water was used in the experiment

of which pH was measured 7.0.

By

adding citric acid the pH was decreased

6.0g (Sr), 9.0g (S) and 0 (Control=S:)
g of sucrose were placed on respective
conical flask and dissolved it by hand
shaking. Then the conical flasks were
marked with marker pen as PrSr, P152,
PrSl, PZSr , P252, PzSl, P:Sr, P3S2 and
P:S:.
Collection of flower
The flowers of 'CM-022' (Selection was
made on the basis of pot performance
and attractive colour) were harvested
when flowers were in full bloomed.
During harvest they were cut
horizontally in uniform length of 25 cm
by sharp knife. After harvesting, the
flowers were carried out to the
Floriculture Laboratory and fresh
weights were measured. Two flowers
were used for each treatment consisting
of a 500 ml conical flask containing 300
ml vase solution of given
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concentrations. The conical flasks were conical flask + solution * flower stick
kept at room temperature (20-25"C), represented loss of water and expressed
relarive humidity (RH) of 65-807o and in grams.
with adequate aeration.
Statistical analysis
Light supply
The data recorded on different
For sufficient and equal distribution of parameters were statistically analyzed
light for each treatment, four florescent through analysis of variance with the
tube lights were provided in the laboratory help of 'MSTAI-C' software. The
during the experimental period.
difference between treatment means
were compared by Duncan's Multiple
Collection of data
Range Test (DMRT) according to Steel
and Torrie (1960).
Fresh weight of flowers

Weight

of

flowers was measured in

Effect of pH

grams immediately after harvesting and

before placing into the conical flask.

The effect of different pH level on post

Days taken to deterioration started

chrysanthemum was investigated in this
study. The findings of the present study
have been discussed and presented in
Table 1.

harvest physiology and quality of

Days counted when the flowers started
to dry and expressed in days.
Vase life

Vase

life was recorded

Days taken to deterioration started

based on the

It

senescence of the flower and expressed
in days.

Solution uptake

The difference in weight

between
consecutive measurement of the conical
flask + solution (without flower stick)
represented the solution uptake and
expressed in grams.
Water loss

The difference in weight

between
of the

consecutive measurements

was observed from the Table 1 that
different level of pH affected at flowers
deterioration significantly. Flowers
taken maximum 14 days for starting the
deterioration at low pH (Pr= 3.0) while
10 days were recorded for deterioration
at pH 7.0 (P3).
Vase

life

The results revealed that there was a
significant variation in vase life of
chrysanthemum flower between three

different levels

tL7

of pH

(Table

1).
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Maximum vase life was recorded 15 (1992) in anthurium.
days in low pH (P1=3.0). On the other
hand 11 days was recorded in Water loss
chrysanthemum flowers in pH 7.0 (P), Water loss from the tissue during the
it might be due to excessive water loss experimental period was significantly
from flowers when hold in solutions affected by different pH level. The
containing high pH. Similar result has flower stalk held in solution containing
also been reported by Lee and Sen high pH 7.0 (P3) recorded the maximum
(2003) in case of chrysanthemum.
water loss (31.1 g) while those held in
solutions containing low pH 3.0 (Pr)
Solution uptake

Total solution uptake was recorded

recorded the lowest water loss (26.3 g).

which was significantly influenced by

Water loss and solution uptake ratio

different level of pH solutions (Table 1).

The water loss and solution uptake ratio

It was observed from the Table that in was affected by different pH level

low pH (P1) flower absorbed maximum
solution (25.5 g/flower). The minimum
solution uptake (16.2 g/flower) was
recorded in high pH (P:) which was
significantly different from the Pl.

Almost similar observation
reported

by Henny and

was

Hamilton

(Table 1). The water loss and solution
uptake ratio is an indication of water
balance in the flower. It was highest in
case of flower held in P3 (pH=7.0)
solution (1.9). The lowest water loss
and solution uptake ratio ( 1 .0) was
observed in low pH (3.0) solution.

Table 1. Post harvest physiology and quality of chrysanthemum affected by pH
Treatment

Days taken to

deterioration

Vase

life

(days)

Solution

Water loss

uptake

(g/stick)

Water loss
and solution
uptake ratio

(g/stick)

started

Pl

12.0a

15.0a

25.5a

26.3b

1.3

P2

10.0 ab

13.0ab

21.3b

27.5ab

r.2

P3

8.0b

11.0b

16.2c

31.Ia

1.9

CY

(Vo)

7.0

4.2

9.2

8.6

In a column, means followed by common letter (s) are not statistically different at 5 Vo
level by DMRT
P1=pH 3.0, P2-pH 5.00

& P3=pH

7.00
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Solution uptake

Effect of sucrose

The effect of different

sucrose

Total solution uptake was recorded

concentration on post harvest physiology
and quality of chrysanthemum was
investigated in this study. The findings
of the present study have been
discussed and presented in Table 2.

which was significantly influenced by
different sucrose solution (Table 2). It
was observed that the flowers held in 52
solution had the highest
solution uptake (27 .I g/stick) followed
by Sl Q4.0 g/stick). The minimum
solution uptake (14.9 g/stick) was found
(3.0%o sucrose)

Days taken to deterioration started

Deterioration of flower differed in 53 (control) solution. Bindu and
significantly in different sucrose Mercy (1997) reported that flower
concentrations. Flowers held in 3.07o stalks placed in sucrose solutions
sucrose solution (S) taken maximum
time (12 days), whereas flower started
deterioration with in a short period (7
days) in control (Sl) which was
statistically different.

absorbed more vase solution than those

in water (without

sucrose). It
balance
water
that
cause
might be
improved by maintaining turgidity.
Similar results have also been reported
by Awad et al. (1986).

placed

life
The results revealed that there was
significant variation in vase life of
chrysanthemum flowers among the
different sucrose solutions studied
(Table 2). The maximum vase life 18
days was observed in 52 (3.07o sucrose)
which was statistically different from
other sucrose solutions. The minimum
vase life 11 days was observed in 53
(control) and moderate vase life was 13
days in case of S 1(2.07o sucrose). This
might be due to the short supply of
carbohydrate to support respiration
which might be the reason for early
senescence in S3. Similar results
reported by Lee and Sen (2003) which
Vase

support the present findings.

Water loss

Total water loss through transpiration
was recorded and were significantly
influenced among the sucrose solutions
studied (Table 2). The flowers held in
53 without sucrose solution had the
highest water loss (31.0 g/stick) which
was significantly different from other
sucrose concentrations. The flowers in
52 (37o sucrose) solution had the lowest
water loss (28.0 g/ stick) followed by S1
(2 Vo sucrose) solution (29.5 g/stick).
Water loss and solution uptake ratio
The water loss and uptake solution ratio
was influenced by the different sucrose
concentration (Table 2). The water loss
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and uptake ratio is an indication of
water balance in the flower. It was
highest incase of flower held in 53
(Control solution) (2.L), showing a
highly negative water balance. The
lowest water loss and uptake ratio (1.0)
was observed in 52 (3.07o sucrose)
solution.

concentrations of pH and sucrose level
(Table 3). Higher days (14 days) were

recorded for deterioration started of
flowers recorded in low pH with 3.0%o
sucrose solution (PrSi.The lowest
days (8 days) was recorded in high pH
(7.0) and without sucrose solution
(P3S3). At low pH of the solution

Table 2. Post harvest physiology and quality of chrysanthemum affected by sucrose
Treatment

Days taken to

Vase life

Solution

Water loss

deterioration

(days)

uptake

(g/stick)

Water loss
and solution
uptake ratio

(g/stick)

started

sl

10.Oab

13.0b

24.0b

26.5ab

1.2

s2

12.0 ab

16.0a

27.|a

28.0b

1.0

s3

7.0b

11.0c

14.9c

31.0a

2.r

CY

(Vo)

7.0

4.2

9.2

8.6

Mean with the same letter are not significantly different at 5Tolevel by DMRT
Sl=Sucrose 2.07o, S2=Sucrose 3.l%o

& S:- Control (without sucrose)

Interaction effect of pH and sucrose

The effect of different sucrose
concentration in combination with

various pH levels on post harvest

physiology and quality of
chrysanthemum was investigated in this
study. The findings of the present study
have been discussed and presented in
Table 3.
Days taken to deterioration started

It

was observed that days taken by the
were

flowers for deterioration

significantly influenced by different

showed better performance because in
low pH water uptake increased and
pathogen development reduced. The
findings of the experiment are further
supported by those of Bindu and Mercy
(1988) in anthurium.
Vase

life

The results revealed that vase life of
chrysanthemum was affected by
different combination of pH with
sucrose level. The maximum vase life
of 18 days (Fig. 1) was observed in low
pH with 3.UVo sucrose solution (PrSi.
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The second highest vase life 17 days
was recorded in P1Sr. The lowest vase
life 11 days was observed in high pH
and without sucrose solution (P3S3).

Solution uptake
Chrysanthemum flower held in vase
solution containing low pH with 3.0Vo
sucrose solution (PrSz) had higher
water absorption (32.4 g/stick) followed
by low pH with 2.0%o sucrose solution
(PrSr) (31.3 g/stick). While flowers of
high pH and without sucrose solution
(PlS:) absorbed the lowest amount of
water (14.0 g/stick). This might be due
to the inhibition of vascular blockage by
low pH with 3Vo svcrose as suggested
by Kesta (1989) in orchids, as well as

o
E

Fig.

1. Effect of pH and sucrose level on vase retardation of microbial growth,

as

suggested by Reddy and Murali (L99D.

life of chrysanthemum

Table 3. Interaction effect of pH and sucrose on post harvest physiology and
quality of chrysanthemum
Theahnent

Days taken to

deterioration
started

Solution uptake
G/stick)

Watcr loss (g)

Water loss and
solution.uptake
ratro

PrSr

12.0ab

31.3ab

31.2b

0.9

PrSz

14.Oa

32.4a

28.8c

0.8

Prs:

9.Obc

l6.lbc

32.Oab

1.9

PzSr

11.0b

l6.5bc

30.Obc

1.8

a

PzSz

l2.0ab

19.lb

29.0c

1.5

PzSs

10.0bc

15.6c

30.7bc

1.9

P:Sr

11.0b

16.0bc

32.lab

2.0

P:Sz

12.Oab

17.Obc

31.5b

1.8

PrS:

8.0c

14.Ocd

34.0a

2.4

CY

(7o)

7.0

9.2

Mean with the same letter are not significantly different at

t2l

8.6
5%o

level by DMRT
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Water loss
Total water loss significantly influenced
by the various sucrose solutions
combined with different pH level (Table
3). The flowers of high pH and no
sucrose solution (P:Sg) showed higher
water loss (34.0 g/stick). On the other
hand, low pH with 37o sucrose
concentration (Pr SJ showed lesser
water loss (28.9 g/stick).
Water loss and solution uptake ratio
The water loss and solution uptake ratio

was affected by interaction effect of
sucrose and pH level. The spikes which
recorded the highest solution uptake,
held in sucrose (3%o and 27o) with low
pH, had the lowest ratio (0.8) and (0.9)
respectively, while those held in high
pH and without sucrose level in flower
had the highest ratio (2.4).

Conclusion

Science and Technology, Government
of Bangladesh to undertake the study.
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