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ABSTRACT

A comprehensive postharvest study on poinsettia cut flowers was carried out
during the two successive seasons of 1997/98 and 1998/99 at the Veget. and Flor.
Dept., Faculty of Agriculture, Mansoura University to evaluate the effect of a Super
Grow fertilizer at 0.0, 0.3, 0.6 and 0.9 g/plant once weekly combined with different
irrigation levels of 150, 300, 450 and 600 ml/plant once every 3 days and different
flower holding solutions as follows : sucrose (15 g/L), silver nitrate (25 ppm), boric
acid (10 ppm), citric acid (10 ppm) and their interaction on vase life and quality of cut
poinsettia flowers.

The obtained results indicated that the heaviest flowers weight (19.87 %)
resulted from treated plants with the fertilizer at 0.9 g/plant, irrigated with 450 ml/plant
combined with holding flowers in citric acid (10 ppm) + sucrose (15 g/L) solution.
Moreover, the highest water uptake (3.26 ml/fl), the best positive water balance (0.94
ml/fl./day) and the longest vase life (19.75 days) were produced from plants treated
with the fertilizer at 0.9 g/plant, irrigated with 450 ml/plant and combined with holding
flowers in silver nitrate (25 ppm). However, the fertilized plants with 0.3 g/plant and
irrigated with the minimum water level of 150 ml/plant showed almost half the vase life
prementioned (9.0 day) when hold in water only in the first season.

The present study recommended that applying Super Grow fertilizer at 0.9
g/L once every week, with irrigation level at 450 ml/plant once per 3 days and
combined with holding flowers in silver nitrate (25 ppm) to obtain the longest vase life
and best quality of poinsettia cut flowers.

INTRODUCTION

The cut flowers of poinsettia (Euphorbia pulcherrima, Willd) Fam.
Euphorbiaceae represent one of the most popular flowering pot plants in the
world, particularly in the United States, Canada and European countries
when they produce it for the Christmas season (James, 1980).

Short vase life of flowers could be one of the most important reasons
for the inability of florists to develop any appreciable market. The cut
inflorescences of poinsettia tend to have a very short vase life which reduces
their potential as a commercial cut-flower. Poinsettia plant contains laticifers
which are series of fused cells containing a milky sap called latex and forming
systems that permeate various tissues of the plant body. Once poinsettia
flowers are cut from the plant, latex fuses out of the inflorescences stem,
plugging the conducting vessels at the cut base of the inflorescences stem
and prevents water uptake causing a rapid wilting of the inflorescences.
Through the years, many methods to condition cut flowers, which exude
latex, have been investigated, these methods included searing of the base
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over a flame or steam, dippin the stem in a boiling water and pulsing in
alcohol (Halevy and Mayak, 1981 and Gordon et al., 1986).

The main objective of this work was to overcome the relatively short
vase life, growth of micro-organisms and/or to antagonize ethylene by (silver
nitrate) and other different components of the flower holding solution such as
sucrose alone (as a source of carbohydrates), sucrose plus boric acid and
sucrose plus citric acid.

Herein experiment, the effects of interactions only between
fertilization, irrigation and holding solutions treatments on maximum increase
of flower fresh weight, water relations and vase life of poinsettia cut-flowers
were evaluated.

MATERIALS AND METHODS

The present investigation was carried out during 1997/98 and
1998/99 seasons at the Experimental Station, Faculty of Agriculture,
Mansoura University, Egypt. During growing period plants were treated with a
Super Grow fertilizer at 0.0, 0.3, 0.6 and 0.9 g/plant once weekKly. Irrigation
levels were 150, 300, 450, 600 ml/plant every 3 day, weekly.

The flowers were cut when their bracts were fully colored and pollen
has been shed from the cyathium, early in the morning and moved to the
floriculture laboratory, stem length was trimmed to 30 cm at harvesting time.
Leaves were removed from the lower part of stem leaving only the uppermost
three leaves. The lower two cms of flowers stem were placed in alcohol (95
% ethanol) for 10 minutes, according to Freyermuth et al. (1984) to stop latix,
then weighed and placed individually in 100 ml graduated cylinder glass filled
with different designated holding solutions and left in the laboratory conditions
at 23+2 °C and 605 % relative humidity.

The flowers were placed in the holding solutions until the end of the

experiment as follows :

1- Distilled water (DW). 2- Sucrose solution (15 g /liter).

3- Silver nitrate solution (25 ppm AgNO3).

4- Sucrose solution (15 g /liter) + boric acid solution (10 ppm).
5- Sucrose solution (15 g/liter) + citric acid solution (10 ppm).

Each holding solution was replicated 10 times, additional ten
graduated cylinders glasses filled water only were placed in the laboratory
under the same conditions, in order to measure the common average daily
evaporation value. All solutions were made up of distilled water.

The following data were recorded :

1- Flower fresh weight : the initial fresh weight was measured immediately
after cutting the flower. Every 24 hrs, each flower was weighed in order
to estimate the maximum fresh weight gain (%) based on the initial
fresh weight.

2- Water uptake (ml/flower) : daily water uptake was recorded as the daily
decrease in the solution level of the greaduated cylinder glass.
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3- Water loss (ml/flower): daily water losses for each flower were
calculated as the difference between daily change in fresh weight and
amount of daily water absorption of the flower.

4- Water balance (ml/flower/day): daily water balance was measured as
the difference between water uptake and water loss of each flower.

5- Vase life (days) : the useful vase life of each flower was terminated
when the flower lost 10 % of its maximum fresh weight, the ray florets
wilted or when shattering of the corolla and or petal scorch (browning of
the petal edge) occurred.

A split-split plot design with 4 replicates per treatment was adopted.
Each replicate contained 10 individual flowers. The main plot was the
treatments of fertilization, and the sub-plot was the irrigation treatments, while
the sub-sub plot was the holding solution treatments. Treatment differences
were determined by analysis of variance procedure as mentioned by Gomez
and Gomez (1984). Treatment means were compared using the least
significant difference test (LSD), (probability 5%).

RESULTS AND DISCUSSION

Data in Table (1) clarify the great variation in the values of fresh
weight increase as affected by the interaction between the three factors. In a
general view it was observed that the different values were in an assending
order as the fertilization doses were increased. In addition, the values had an
increase trend as irrigation levels were increased up to 450 ml/plant following
a dessending order, this reduction may be related to root damage related to
bad aeration. These results were in agreement with the results obtained by
Roy (1980) who mentioned that poinsettia requires high levels of the major
elements particularly nitrogen soil fertility levels must be carefully controlled.
However, the basic requirement of high nitrogen with moderate phosphorus
and potassium can be met by complete fertilizers. In addition Nell et al.
(1995) found that poinsettia longevity and quality are influenced by production
and post-production factors.

Concerning the effect of the holding solutions it may be noted that
citric acid (10 ppm) plus sucrose (15 g/L) in general had a superior response
in this respect. Simultaniously regarding the prementtioned observations it
was obvious that the highest statistically significant value (19.87 %) resulted
from plants which received 0.9 g/plant of fertilizer, irrigated with 450 ml/plant
at the growing period and treating its flowers with citric acid (10 ppm) plus
sucrose (15 g/L) when compared with the majority of the other values in the
first season. Adding sugar alone to water in a flower vase, however, usually
dose more harmful, since it results in a luxuriant growth of micro-organisms
which cause problems. Thus, preservatives must contain an acid to reduce
the pH. This clarifies the importance of citric acid addition in this respect.

It may be noticed that the other values exposed to a similar
preharvest treatments and hold in other preservatives were in most cases so
close to the above mentioned value (19.87 %) except for those hold in water
only. In this respect, the lowest value (10.02 %) was of non fertilized plants,
irrigated with 150 ml/plant and hold in water only in the first season. The
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values in the second season followed a similar trend when compared with the
first season. The increment in flower weight means turgidity of the flower
actually leading to a longer vase life.

Table (1) : Effect of the interaction between different fertilization,
irrigation levels during plant growth period and holding
solution treatments on maximum increase in fresh weight
(%) of poinsettia cut flowers during 1997/98 and 1998/99
seasons.

Maximum increase in fresh weight %
First season 1997/98 Second season 1998/99

Treatments

Irrigation levels
(ml/plant)
Control
Sucrose 15 %
AgNO; (25 ppm)
Boric acid 10 ppm +
Sucrose 15 %
Citric acid (10 ppm) +
Sucrose 15%
control
Sucrose 15%
AgNO; (25 ppm)
Boric acid 10 ppm +
Sucrose 15 %
Citric acid (10 ppm) +
Sucrose 15 %

Super Grow fertilizer
(g/plant)

150 [10.02/11.73]|13.00|12.85[13.03|13.19|14.90|16.17|16.02|16.20
300 [11.17]11.84|13.63|13.14|13.94|14.34|15.01|16.80|16.31|17.11
450 111.64|12.48|13.87|13.67[14.00|14.81|15.66|17.04|16.85|17.17
600 [11.51]12.63|13.80|13.50|13.87|14.78]|15.80|16.97|16.67|17.12
150 |14.07|14.19|14.78|14.62|15.45|17.31|17.31|18.11|17.90|18.69
300 [14.91/14.98|14.83|14.70|15.62|18.16(18.21|18.21|18.14|18.86
15.0815.17(15.75|15.60/16.39(18.32|18.47|18.99|18.84|19.43
600 [15.00]15.11|15.62|14.27|15.97|18.24|18.35|18.06|18.31|18.31
150 |15.63|15.80|16.09|15.92/16.64/18.89|19.04|19.31|19.16|19.88
300 [15.93]16.07/16.23|16.12|16.87|19.19(19.31|19.47|19.36|20.13
16.72116.43|16.87|16.45|17.05[19.96 | 19.67|20.14]19.69|20.29
600 [16.00]16.09|16.54[16.19|16.94|19.26]19.33|19.98|19.43|20.18
150 [17.00/18.33]|18.94|18.42|19.03|20.30|21.63|22.14|21.72|22.33
300 [17.34]18.93|19.21[19.00|19.53|20.64[22.18|22.51|22.30|22.88
450 |17.89]19.11]19.62|19.31|19.87[21.19|22.40|22.92|22.62|23.17
600 [17.77]19.16|19.50|19.25]|19.69|22.09]22.46|22.80|22.56 | 22.98
LSDat5% 1.01 1.11

Control

0
D
a
o

0.6
D
a
o

o
o

2. Water relation :
2.1 Water uptake (ml/flower) :

The termination of vase life of many cut-flowers is characterized by
wilting even though they are constantly held in water. Many studies,
therefore, aimed to evaluate the events leading to this phenomenon. In a
gross analysis, the following components of water balance can be
distinguished: water uptake and transport, water loss and the capacity of the
flower tissue to retain its water (Halevy and Mayak, 1981).

Concerning the water uptake as affected by fertilization,
irrigation and holding solutions, the data recorded in Table (2) showed in
general that, poinsettia plants treated with any fertilization dose, irrigation
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levels combined with silver nitrate (25 ppm AgNOs) produced flowers having
superior effect on water uptake value. However, the highest water uptake
values (3.26 and 4.10 ml/fl.) resulted from plants fertilized with 0.9 g/plant,
irrigated with 450 ml/plant and hold in a silver nitrate solution at 25 ppm. This
was followed by plants treated with the same mentioned preharvest
treatments but combined with citric acid at 10 ppm plus sucrose at 15 g in
both seasons (2.88 and 3.87 ml/fl.), respectively. Then those treated with a
similar preharvest doses but holding solution contained boric acid at 10 ppm
plus sucrose at 15 g/L that produced water uptake value of 2.82 and 3.80
ml/fl. in both seasons, respectively.

Table (2): Effect of the interaction between different fertilization,
irrigation levels during plant growth period and holding
solution treatments on water uptake (ml/flower) of poinsettia
cut-flowers during 1997/98 and 1998/99 seasons.

Water uptake (ml/flower)

Treatments
First season 1997/98 Second season 1998/99
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= 300 | 124|146 153150137 |152|165|1.82|1.69 | 1.75
g 450 | 1.29 150|159 |153|143|157 174|193 |1.87|1.79

600 [ 125|148 | 155|150 139|153 |1.70|1.88 | 182 1.68
150 | 134146153149 |1.40]214| 216|232 2.28 | 2.23
300 |1.39 |1.51 |1.60 | 1.52 | 1.47 | 2.23 | 2.36 | 2.53 | 2.40 | 2.38

™

© 450 144 1153163158 150|228 |245]264|258 241

600 [ 1.90 | 1.50 | 1.61 | 1.55 | 1.48 | 2.24 | 2.40 | 2.59 | 2.53 | 2.09

150 | 2.30 | 2.48 | 2.57 | 2.50 | 2.46 | 3.25 | 3.27 | 3.42 | 3.30 | 3.32

© 300 | 235|251 266|261 253|329 |331 358|342 | 3.36

© 450 | 250 | 256 | 279|272 | 256 | 331 | 3.37 | 3.73 | 3.49 | 3.47

600 | 246|249 | 270|264 | 254|329 |3.48 | 3.67 | 355 | 3.40

150 | 2.47 | 2.69 | 3.00 | 2.70 | 2.79 | 3.04 | 3.18 | 3.30 | 3.20 | 3.24

o 300 | 251 | 272 |3.17 | 278 | 283 | 3.47 | 3.48 | 3.90 | 3.60 | 3.61

© 450 | 259 | 2.78 | 3.26 | 2.82 | 2.88 | 3.52 | 3.74 | 4.10 | 3.80 | 3.87

600 | 252|281 |3.00]|275|2.80]|350]3.62]3.80] 370|374
LSDat5% 0.87 0.99

Finally, the least water uptake values (1.21 and 1.43 ml/fl.) resulted from non-
fertilized plants, irrigated with 150 ml/plant and held in water only in both
seasons, respectively. These results were in agreement with those obtained
by Paul (1976) who found that poinsettias are fairly sensitive to low nutrient
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supply, particularly nitrogen and certain micro-elements and are relatively
tolerant to high or even excessive levels of fertility. In addition, it has further
been demonstrated that poinsettias thrive under conditions of high fertility and
high moisture supply. Marousky (1969 and 1972) mentioned that adding
carbohydrates source such as sucrose to the holding solution resulted in an
extension of vase life if growth of micro-organisms was controlled, and the
increased flower longevity in the acidic solutions was due to the inhibition of
vascular blockage and increasing water absorption.

2.2 Water balance (ml/flower/day) :

Flower turgidity is the result of the balance between the rate of water
uptake and water loss and gains in fresh weight can occur only when the rate
of water uptake is greater than the transpiration. Water balance, a central
consideration in the longevity of cut-flowers, depends on the relationship
between solution uptake and transpiration. Solution uptake depends on
transpiration, temperature, pH, microbial pollution and on the whole.

Water balance illustrations from Figs. (1-4) were calculated as the
average values of the two seasons. Fig. (1) clarifies the effect on plants
fertilized with 0.9 g/plant, irrigated with four levels and their flowers were held
in water only. It was obvious that after 4 days the highest peak of the positive
water balance resulted from plants irrigated with 450 ml/plant followed by 300
ml/plant, then 600 ml/plant and at the last 150 ml/plant. It should be noticed
that water balance reduction began after 6.8 days in flowers of plants
irrigated with 450 ml/plant while in the other irrigation treatments began
earlier specially those irrigated with 600 ml/plant (4.84 days). Concerning
vase life, there were non-significant differences, however, the longest vase
life was of flowers of irrigated plants with 450 ml/plant. Generally, it may be
reported that the irrigation doses had an effect on water balance. It is a
matter of importance to demonstrate that, the higher water balance induced
turgidity and better flower quality through vase life.

When comparing Fig. (2) with Fig. (3) it is evident that, the level of
fertilizer during the growing period has a remarkable response on vase life.
Since, plants fertilized with 0.9 g/plant as compared with those fertilized with
0.6 g/plant only had a longer vase life of 20.25 and 18.0 day respectively. The
prementioned results were when the plants and flowers were under the same
conditions i.e. (irrigation with 450 ml/plant and held in AgNOs). Moreover, the
water balance began to decrease from 9-11 days compared with 8.3-10.0
days in this concern, respectively.

Regarding the holding solutions, a variable effect was observed. For
example when Fig. (2) was compared with Fig. (4) (when the plants were
fertilized with 0.9 g/plant and irrigated with 450 ml/plant) there were
differences in vase life evident when using AgNOs (25 ppm) or holding in
sucrose (20.25 and 17.0 days, respectively). In addition, water balance began
to decrease with sucrose earlier after 5.2 days than those treated with AgNOs
after 11.0 days.

Generally, it could be added that sucrose plays an important role in
improving the water balance of inflorescences by affecting the osmotic
potential and the water holding capacity of the tissue allowing less water to
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be transpired. The only disadvantage of sucrose is that micro-organisms
growth would increase in pollution, thus, the citric acid was the most widely
added agent to decrease the pH of water, improve water balance and reduce
stem plugging. As a consequence, the combination of both citric acid and
sucrose would result in water balance. Citric acid also, showed a positive
effect on increasing the longevity, especially when combined with other
chemicals such as sucrose (Halevy et al., 1978).

; [—
==+ =150 ml - & - 300 ml

0.9g
& - 450 ml —— 600 ml

0.5 4

ml per cut-flower

Days

Fig. (1) : Water balance {ml/flower/day) of poinsettia cut-flowers treated with 0.9 g/plant Super Grow at
different irrigation levels affected by holding in a distilled water (means of the two seasons).
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sk 450 ml —e— 600 mi
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Days

Fig. (2) : Water balance (ml/flower/day) of poinsettia cut-flowers treated with 0.9 g/plant Super Grow at different
irrigation levels affected by holding in AgNO3 at 25 ppm solution (means of the two seasons).
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Fig. (3) : Water balance (ml/flower/day) of poinsettia cut-flowers treated with 0.6 g/plant Super Grow at different
irrigation levels affected by holding in AgNO3 at 25 ppm solution (means of the two seasons).

= +=150ml - @ - 300 m|

<& - 450 ml —e— 60O ml

bl
w

ml per cut-flower
[ =]

=]
o
v

1.5 Days

Fig. () : Water balance (ml/flower/day) of poinsettia cut-flowers treated with 0.9 g/plant Super Grow at different
irrigation levels affected by holding in sucrose (15 %) solution (means of the two seasons).

3. Vase life:

There are several fundamental causes for the deterioration and death
of fresh cut flowers, any thing that florists do to prolong their vase life will be
related one or more of these factors. Post and Fischer (1952) mentioned that
the basic causes for the deterioration of flowers are : 1) The exhaustion of
respirable substrates, 2) Desiccation or drying out, 3) Maturation and
continued development of the flowers, 4) Ravages of diseases, 5) Ethylene
injury, 6) Fading of flower colour or colour changes.
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Reviewing the data in Table (3) in general it may be observed
obviously the greatest effect of preharvest treatments on vase life in the two
seasons. Moreover, the effect of holding solutions was quite clear when
compared with holding flowers in just water.

In addition, it appeared that the highest level of fertilizer at 0.9 g/plant
maintained the plant with the suitable requirements leading to prolong vase
life. These results were in agreement with the results obtained by Paul (1976)
who found that poinsettias are fairly sensitive to low nutrient supply,
particularly nitrogen and certain micro-elements and are relatively tolerant to
high or even excessive levels of fertility, and supported by the finding of Roy
(1980) mentioned that poinsettias require high levels of the major elements
particularly nitrogen and soil fertility levels must be carefully controlled.
However, the basic requirement of high nitrogen with moderate phosphorus
and potassium can be met by complete fertilizers. Moreover, Joanna and
Ryszard (1990) in order to produce flowers of acceptable quality, it is
necessary to maintain an optimal (but not excessive) fertilization program
until harvest stage.

Moreover, the longevity of vase life (19.75 and 20.75 days) was
associated with the moderate watering at 450 ml/plant since close attention to
watering is critical stress imposed by excessive or inadequate water in the
medium during growing period which reduces the quality and the vase life of
cut flowers in general leading to acceleration of senescence. In this concern,
Mayak and Kofranek (1976) showed that grown carnations under a normal
irrigation regime, produced flowers with better vase life than those grown at
wet and low irrigation regimes. In addition, Han et al. (1997) found that in the
treatments not irrigated for 4 and 8 weeks, the roses yield high-quality cut
flowers as was increased by 24-28 % compared with control plants.

Regarding the effect of the holding solutions on vase life of poinsettia
cut flowers, the data reported in the same Table, showed that using silver
nitrate (25 ppm) produced significantly the longest vase life (19.75 and 20.75
days) other than citric acid plus sucrose, boric acid plus sucrose and sucrose
only in both seasons, respectively. Concerning boron it was mentioned in
previous researches that it influences the vase life. Its mode of action is
associated with control of microbial activity or control metabolism of flowers.
Finally, the longest vase life (19.75 and 20.75 days) were produced from
plants treated with the fertilizer at 0.9 g/plant.

These results may be related basically to silver nitrate which is an
effective bactericide. Silver nitrate is often supplied in vase solutions for the
extension of flower life. Micro-organisms grow in the vase water include
bacteria, yeasts and molds which are harmful to cut flowers through their
development and their consequent blockage of the xylem. They also produce
ethylene and toxins which accelerate flower senescence. It is well known that
poinsettia is sensitive to ethylene.

In addition, carbohydrates are the main source of nutrition for flowers
as well as the source of energy necessary for maintaining all biochemical and
physiological processes after separation from the mother plant. Sugars
support processes fundamental for prolonging vase life such as maintaining
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mitochondrial structure and functions, improving water balance by regulating
transpiration and increasing water uptake.

Table (3) : Effect of the interaction between different fertilization,
irrigation levels during plant growth period and holding
solution treatments on vase life (days) of poinsettia cut

flowers during 1997/98 and 1998/99 seasons.
Vase life (days)

Treatments

First season 1997/98 Second season 1998/99
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150 6.25 |10.00 | 12.00 | 10.25 | 11.25 | 7.50 | 11.00 | 13.25 | 11.50 | 12.50

2 300 6.75 | 10.25]12.75|10.75|11.75| 8.00 | 11.75 | 13.25| 12.50 | 13.00
§ 450 7.25 | 10.75]13.25|11.00 | 12.25 | 9.00 | 12.50 | 14.25 | 13.25 | 13.50
600 7.50 | 10.00 | 12.50 | 10.75 | 11.50 | 8.75 | 11.25 | 12.75 | 12.00 | 12.75
150 9.00 | 12.50 | 13.25 | 13.00 | 10.75 | 11.00 | 11.50 | 14.25 | 11.75 | 13.00
™ 300 9.25 | 13.00 | 14.50 | 13.75 | 12.00 | 12.75 | 12.00 | 15.25 | 12.50 | 13.50
© 450 9.75 | 13.25]15.00 | 14.25 | 13.25 | 13.00 | 12.75 | 16.25 | 13.00 | 14.25
600 9.00 | 12.50 | 13.50 | 13.25 | 11.50 | 11.50 | 12.25 | 14.00 | 12.25 | 13.25
150 |12.25|13.25|14.25|13.50 | 13.75 | 13.00 | 15.00 | 15.75 | 14.25 | 15.00
© 300 |12.7514.75|16.50 | 15.25 | 14.25 | 13.50 | 16.00 | 18.00 | 17.25 | 17.00
o

450 |13.2515.25|17.25|16.00 | 16.75 | 14.00 | 16.75 | 18.75 | 17.75 | 18.25
600 |12.50 ) 13.00 | 15.50 | 13.75 | 14.00 | 13.25 | 15.25 | 17.25 | 15.75 | 16.25
150 |13.00 | 15.00|17.75|15.75|16.25 | 13.75 | 16.00 | 18.00 | 16.00 | 17.25
o 300 |13.50)16.25|18.50|16.50 | 17.25 | 14.25 | 16.50 | 19.50 | 16.75 | 17.75
© 450 |13.75(17.00|19.75|17.50 | 18.50 | 14.75 | 17.00 | 20.75 | 17.75 | 18.00
600 |13.25)15.75|18.00 | 16.00 | 16.75 | 14.00 | 15.75 | 18.75 | 16.25 | 17.00
LSDat5% 1.01 111
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