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IMPROVING POSTHARVEST CHARACTERISTICS AND ARTIFICIAL
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ABSTRACT

The aim of this research was to study the influence of some plant growth regulators, as well as some edible colors as a
pulsing solution in the postharvest characteristics of Mums cut spike. Five pulsing treatments were used, as two plant growth
regulators (GA; and Kin) with one fixed concentration for each one (25 and 5 mg/L, respectively) plus two pulsing times (1 and 2
hours) for each, beside the control (distilled water) were applied. Each pulsing treatment was trans-located into nine treatments of
the dyeing solutions, since two edible colors {Ponceau 4R (red) and Brilliant blue (blue)} with two concentrations (3 and 6 g/L.)
for two dyeing time (2 and 3 hours), plus the control (distilled water). Results indicated that the combinations between GA; for 1
or 2h with the two edible dyes increased the vase life and had the upper hand than using kin in most of the cases in that respect.
Since, the highest vase life of 26.00 days was recorded eight times, most of them for the superior previous combinations. Also,
the combination between GA; for 2h and 6 g/L blue dye for 3h was more effective in increasing the change of fresh weight
values, comparing with most of the other interaction, especially from the beginning of the experiment till the 8th day. The
maximum change of water uptake values (46.49 and 44.85 ml/100 g FW/2day) were recorded for the combinations of GA; for 2h
+ 6 g/L blue dye for 3hours, and kin for 1h + 3 g/L red dye for 3h, respectively. In addition, the combinations between GA;
pulsing period and the dyeing treatments were more effective in reducing the water loss and increasing water balance comparing
with the kin pulsing with the same dyeing treatments in most of the cases. The interactions among the blue dye at 6 g/L for 3h
and each of the plant growth regulators type and pulsing time, significantly increased the total chlorophylls content and the total
sugar % than all the other interactions. Finally, the least average of bacterial count obtained by using GA; for 2h plus 6 g/L blue
dye for 3h when compared with the other treatments.

Keywords: Mums, GA;s, Kin, chrysanthemum, Dendranthema, Edible dyes, Postharvest.

INTRODUCTION various chemicals such as biochemical and plant growth
regulators instantly after harvest. Growth regulators in
Mums (Dendranthema grandiflorum Ram.)  the pulsing solutions are recommended to prolong the
belong to family Asteraceae and it is one of the most  postharvest longevity, Rubinowska et al., (2012). Also,
popular and commercial cut flowers that grown on  cytokinin and gibberellic acid have been reported in
longer scale in the world, Anjum et al. (2007). several studies to improve the postharvest vase life of
Furthermore, it is ranked as the second most  many cut flowers. In this regard some growth regulators
economically important cut flower in the world after  sych as Kinetin (synthetic cytokinin) and gibberellic
rose, Kafi and Ghahsareh (2009). Mums bloom comes  acid (GA3) were used as pulsing solutions and seemed
in a huge variety of shapes and sizes and in a wide range  to prolong flowers longevity.
of colors in addition to the traditional yellow, other The aim of this investigation was to study the
popular colors are white, purple, and red. But, in the fall  jnfluence of some edible dyes in making diversity in
and winter seasons especially in Egypt, there is no more  Mums cut flowers colors especially in the period of the
colors variation in Mums cut flowers. Whereas, the autumn and winter in Egypt instead of the white color.
color which Widespread in this period is the white one. Also, in the same time, trying to improve quality and

Coloring the inflorescences with edible dyes can really  postharvest characteristics of Mums cut flowers.
enhance the value of the flowers and helps the farmers

in earning more from their production. It can also MATERIALS AND METHODS
provide a great variety of colures for aesthetic _ _
beautification, Liu et al., (2004), Zhang et al., (2004) on This research was carried out at the postharvest

Dendranthema grandifloram, Patil and Dahduk (2008) Laboratory of the Vegetable and Floriculture
on Pinpinella monoica and Viradia et al., (2015) on  Department, ~Faculty —of Agriculture, Mansoura
Polianthes tuberosa. The cost benefit ratio was more  University, Egypt, during 2014-2015 seasons to study
after dyeing the flowers than that of white flowers, Patil  the influence of some plant growth regulators and edible
and Dahduk (2007). Cut flowers vase life is mainly dyeing in the pulsing solutions on postharvest
affected by two main factors, namely ethylene which  characteristics and chemical constituents of Mums cut
accelerates the senescence of many flowers and  spikes.
microorganisms that cause vascular blockage and thus 1. Plant Material:
reduce the vase life of cut flowers Zencirkiran (2010). Mums (Dendranthema grandiflorum Ram., cv.
Short postharvest vase life is one of the most "Flyer") family Asteraceae. Cut spikes were obtained
important problems in cut flower production because  from a well-known commercial orchard at El-Kanater
flowers cannot adapt to an inappropriate environmental ~ El-Khyrea, Egypt. Uniform spikes were cut in the early
condition such as high temperature, low humidity, —morning, and warped in polyethylene, then quickly
ethylene induced senescence, etc. So the use of transported to the laboratory. They are selected when ¥
chemicals can be a good solution for these problems. of the flowers are fully developed and 80 cm length.
One of the efficient ways to overcome postharvest loss ~ The spikes were precooled by placing them in cold
and deterioration of cut flowers is to treat them with ~ water for 30 min. Then, it was recut at 5cm from the end
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of the stem and the leaves on the lower third part of the
stems were also removed. Mums spikes were weighted
and their original fresh weight was recorded.
2. Pulsing solutions and natural dyeing treatments:
Two growth regulators gibberellic acid (GAj3)
and 6-furfuryladenine (kinetin) with fixed concentration
for each of them (25 mg/L GA; and 5mg/L kin)
respectively, with two pulsing time (1 and 2h) plus the

Ponceau 4R
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Fig (1): Chemical structure of ponceau 4R (Red dye)
treatments.

3. Holding solution:
After the end of the pulsing and dying periods,
Mums cut spikes were held till the end of the experiment
in holding solutions (cylinder 100 ml) under lab
conditions, fluorescent light about 1000 lux, temperature
of 24°C + 2 and relative humidity between 60-70% as
follows: Each treatment from the nine dyeing solutions
was held in preservative solution contained 10 % sucrose
+ 150 ppm 8-HQS + 150 ppm citric acid plus a fixed
concentration from the two edible dyes (0.5 g/L).
Holding treatment could be summarized as follow:
1-Cut spikes (25 flowers) which dipped in distilled
water (control) as a dyeing solution, were placed in a
holding solution consisted of 10 % sucrose + 150 ppm
8-HQS + 150 ppm citric acid.

2-Cut spikes (100 flowers) which dipped in the previous
dyeing solution treatments, were held in solution
supplemented with 10 % sucrose + 150 ppm 8-HQS +
150 ppm citric acid + 0.5 g/L ponceau 4R dye as a
fixed concentration.

3-Cut spikes (100 flowers) which dipped in the previous
dyeing solution  treatments, were held in solution
supplemented with 10 % sucrose + 150 ppm 8-HQS +
150 ppm citric acid + 0.5 g/L Brilliant blue dye as a
fixed concentration.

4. Experimental Design:

Five GR x nine dyes= forty five treatments in the
present work were arranged in a factorial experiment in
complete Randomized design (CRD). Each treatment
had five replicate and each one had one spikes.

5. Data recorded:
A- Post harvest characteristics:
1. The vase life (days):

The vase life of Mums cut flower spikes (days)
was evaluated, and was judged to have ended when 50%
or more of the flowers on an inflorescence were deemed
unattractive. Cho et al. (2001).

distilled water for 1h (as control) were examined. Each
of the previous pulsing treatments (5 treatments)
subjected to nine dyeing treatments. As, two edible
coloring agents, Ponceau 4R and Brilliant blue dyes {fig
(1), shows the chemical structure of each dye} with two
concentrations (3 and 6g/L) with two dyeing times (2
and 3h) for each of them were evaluated. Dyes solutions
temperature was adjusted to 40°C.

Brilliant Blue FCF

oY
SN

and Brilliant Blue (Blue dye), which used in the dyeing
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2. Change in fresh weight %:

The change in fresh weights of cut Mums spikes
were measured every four days during vase life. The
original fresh weight was measured immediately after
cutting flowers and before the immersing in the pulsing
solutions. He et al. (2006).

3. Maximum increase of fresh weight (%0):

The percentage of maximum increase in fresh
weight was calculated in all experiment by subtracting
the original fresh weight from the maximum weight of
the spike and multiplying it by 100.

4: Water relation measurements:
Change in water uptake (ml/100 g FW/4day):
Water uptake (ml /100 g FW/4days) recorded at 4",
8" ... days, during the shelf life periods.
Water loss (ml/ 100 g FW/4day):

Water loss every 4days was calculated as the
difference between change in fresh weight every 4 days
and amount of water uptake every 4 days, during the
shelf life periods
Water balance (ml/100 g FW/4day):

Water balance = (water uptake — water loss) was
recorded at 4™ 8" ... days, during the shelf life periods.
B. Chemical constituents contents:

B1. Total chlorophylls contents:

Total chIorthyII (mg/gm. F.W) in leaves was
recorded on the 7" day during the shelf life period.
Chlorophyll content was estimated by the method
described by Goodwine (1965).

B2. Total sugars contents:

Total sugar was recorded on the 7th day during
the shelf life period. For estimation of total sugar as the
method described by, Hedge and Hofreiter (1962).

C. Bacterial counts:

Averages of Bacterial Counts (C.F.U /ml) were
determined in the keeping solutions after 3 days. Where
1 ml taken from each sample and diluted by using
sterilized distilled water from the first dilution to sixth
dilution. After that 1 ml of each fourth, fifth and sixth
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dilution were inoculated in petri dishes on media
consisting of Peptone 5 g, Beef extract 3 g, NaCl 5 g,
Agar 15 g, distilled water 1000 ml and pH 6.8 — 7.2,
Atlas (1997) then it incubated for 72 hours at 30°C and
the colonies have been counted according to Allen
(1959) procedure.

5. Statistical Analysis:

All data obtained were subjected to statistical
analysis according to Gomez and Gomez (1984).
Treatment means were compared by L.S.D. at 5% test.
and combined analysis of the two seasons were
calculated according to Steel and Torrie (1980).

RESULTS

1. Vase life (days):

As for effect of pulsing solutions on the vase life,
data in Table (1) cleared that using GA; at 25 mg/L for
2 or 1h as a pulsing solution for Mums cut spikes
significantly tabulated the longest vase life values of
25.63 and 25.04 days, respectively when compared with
all of the other treatments. In the same time, the
treatments of kin at 5 mg/L for 1 or 2h recorded

significant increase vase life which resulted in 24.44
and 24.74 days, respectively when compared with the
control. These results are in agreement with the results
obtained by Ahmadi and Hassani (2015) on rose
regarding GA; effect. EI-Saka (1992) on tuberose and
bird of paradise respecting kin and GA; effect.

Generally, it was noticed that the control
(distilled water) recorded the lowest vase life value of
22.22 days, between all the plant growth regulators
treatments. On the other side, influence of the dyeing
treatments in that parameter was shown in the same
Table (1), and it was natice that insignificant differences
were shown between using the blue dye at 6 g/L for 2 or
3h, 3 g/L for 3h and the control treatments in that
respect. But, the blue dye at 6 g/L for 3h still higher
than all of the other cases in enhancing the Mums cut
spikes vase life, since it was 25.07 days. In addition, the
shortest vase life value of 23.73 days was recorded for
dyeing solution fortified with the red dye at 3g/L for 2h,
followed by red dye at 6 g/L for 3h and blue dye at 3
g/L for 2h, since they were 24.00 and 24.13 days,
respectively.

Table (1): Effect of pulsing and dyeing treatments and their interaction on vase life (days) of Mums cut

spikes.
Pulsing treatments (A)| Control (D.W.) 25 mg/ L GA; 5 mg/ L kin *Means of
Dyeing treatments (B) 1h th 2h 1h 2h ®
Control (D.W. without dyeing) Y LYY Yo vy Yey Y1 Yo vy 24.53
Yh Yoy Yeav Y. YYYY YE . Yr T
3 g/L red dye 3h YY 1V Yiav Yory Yeay CEUNR Yiav
h YAV Y. Yory YYYY Yorv Yior
6 g/L red dye 3h YY AV Y YY Yo vy Yi . Yev Ye ..
h YY1V Yeav Y. YY v YEAv YEaT
3 g/L blue dye 3h Y. Y. <. Yy Yev Yev
Yh Yv.ay Yév Yoo Yo vy YY. Yy Vet
6 g/L blue dye 3h YY v YT Y. Y., Yeav Yo .V
Means of (A) 22.22 Yo .t Yoy Yi 6 Yive
A B AB
LSD at 5% (0.83) (1.11) (2.48)

As for the interaction effects data in Table (1)
revealed that the combinations between GA; for 1 or 2h
with the two edible dyes increased vase life and had the
upper hand than using kin in the most cases in that
respect. Since the highest vase life of 26.00 days was
recorded eight times, most of them for the superior
previous combinations. Data also indicated that the
shortest vase life of 20.67 days was obtained when
chrysanthemum cut spikes were treated with the
combination of distilled water pulsing treatment + 3 g/L
from the red dye for 2h. Generally, the interactions
between the pulsing treatments using GAs; and the
dyeing solutions using the two edible colors (red or
blue) were more effective in that regard, comparing
with the combination of kinetin or control pulsing
treatments and the studied dyes.
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2. Change in fresh weight %:

Data in Table (2) showed that the combination
between 25 mg/L GA; for 2h and 6 g/L blue dye for 3h
was more effective in increasing the change of fresh
weight value, comparing with most of the other
interactions, especially from the beginning of the
experiment till the 8" day. Followed by, the
combination of 5 mg/L kin for 1h and 6 g/L red dye for
3h. Generally, the combination between the distilled
water as a pulsing solution (without any growth
regulators) and most of the dyeing treatments produced
lower values for that respect, as comparing with most of
the other combinations. Moreover, these effects were
more obvious on the 8" day of the shelf life period.
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Table (2): Effect of interaction between pulsing and dyeing treatments on change of fresh weight (%) of

Mums cut spikes.

Pulsin Dyeing treatments (B) th th th th th th
treatrgents (A) Dyes | Dyeing time 4 8 12 16 20 24
Control (DW without dyeing) 6.30 3.80 -290 | -4.77 | -2.27 —
3 g/L red dye 2h 2.97 4.87 0.63 -1.70 -3.20 —
3h 4.23 1.97 | -0.43 | -400 | -2.33 —
Control 2h 7.20 2.20 1.73 -3.13 -3.60 —
(distilled water) 6 g/L red dye 3n 370 | 477 | 093 | 213 | 250 | —
lhour 3 g/L blue dye 2h 3.17 4.17 -0.03 -2.37 -2.07 —
3h 1.67 210 | -0.20 | -2.80 | -1.90 —
6 g/L blue dye 2h 4.17 533 | -3.03 | -5.10 | -5.33 —
3h 6.00 3.33 2.73 | -5.33 | -5.60 —
Control (DW without dyeing) 7.77 5.30 1.87 -1.70 | -4.13 | -3.43
3 g/L red dye 2h 6.37 3.57 -1.17 -4.53 -3.83 -2.10
3h 7.53 720 | -057 | -6.47 | -3.30 | -3.07
2h 6.67 3.97 0.63 | -353 | -2.37 | -3.70
20 mg/l- GAs 6 g/L red dye 3h 670 | 680 | 017 | 613 | 407 | —
3 g/L blue dye 2h -0.50 | 1.53 e -1.83 | -0.77 | -1.33
3h 1.80 0.50 2.13 050 | -1.03 | -2.20
6 g/L blue dye 2h 6.50 0.23 -0.73 -2.27 -2.17 -1.60
3h 5.63 1.47 1.27 -1.40 -3.73 -2.30
Control (DW without dyeing) 8.90 6.27 -0.20 | -2.70 | -1.97 | -3.60
3 g/L red dye 2h 8.67 1.47 0.33 -4.47 -2.50 -4.47
3h 9.13 4.63 0.57 | -250 | -453 | -6.86
2h 11.17 1.77 1.00 -2.37 -1.87 -2.03
20 Mg/l GAs 6 g/L red dye 3h 970 | 533 | 173 | 3.97 | 280 | 5.93
3 g/L blue dye 2h 5.20 0.83 130 | -853 | -1.60 | -2.83
3h 5.10 0.50 0.40 | -0.37 | -1.50 | -6.60
6 g/L blue dye 2h 7.93 0.43 -4.17 -1.57 -2.13 -2.93
3h 11.70 9.17 2.30 1.23 -0.93 -1.67
Control (DW without dyeing) 5.03 3.30 0.73 -1.10 | -1.83 | -2.03
3 g/L red dye 2h 7.63 7.93 -2.07 -9.33 -5.47 —
3h 9.37 7.83 -1.67 -7.10 -2.47 -3.20
. 2h 9.67 753 | -1.40 | -9.23 | -3.23 —
> mgll-kin 6 g/L red dye 3h 9.87 | 807 | 010 | 647 | -233 | 350
3 g/L blue dye 2h 6.23 2.93 0.73 -4.23 -2.57 —
3h 3.73 2.27 0.73 -1.60 -2.20 -1.73
6 g/L blue dye 2h 5.10 2.87 -0.17 -2.47 -1.87 -2.00
3h 7.10 3.13 -0.77 -5.60 -3.17 -2.40
Control (DW without dyeing) 6.40 0.90 0.03 -1.10 | -0.20 | -0.93
3 g/L red dye 2h 10.83 | 7.40 0.17 | -6.33 | -2.53 | -5.03
3h 11.03 | 503 | -0.83 | -4.60 | -2.00 | -4.60
. 2h 10.80 6.37 -1.40 -5.43 -1.57 -4.53
g hmogu/:; kin 6 g/L red dye 3h 887 | 657 | 077 | -1.97 | -1.63 | -2.73
3 g/L blue dye 2h 12.90 | -0.70 3.20 -2.63 -8.30 -2.27
3h 3.60 0.43 1.13 1.67 -1.67 -1.50
6 g/L blue dye 2h 4.07 3.40 0.23 | -1.60 | -3.60 —
3h 0.53 0.80 057 | -150 | -1.97 | -1.93
L.S.D at 5% 5.37 3.66 2.56 3.46 2.70 2.75

3. Maximum increase of fresh weight (%):

The effect of the pulsing solutions on the
maximum increase of fresh weight % was studied and
shown in Table (¥). It was obvious that all the pulsing
solutions increased the maximum increase of
chrysanthemum cut spikes fresh weight % than the
control one (distilled water). But, it was clear that the
highest significant value of 29.81% tabulated when 25
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mg/L GA; was added in the pulsing solution for Yhours,
when compared with most of the other treatments. In the
same time, the treatment of kin at 5 mg/L for 1h came in
the second order, as it was 29.05 %. Similar findings
were obtained by Emami et al., (2011) on Lilium
lonngiflorum and Ahmadi and Hassani (2015) on rose
regarding (GAy) effect and Zhang et al., (2009) on Lily
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cut flowers, Cheng et al., (2010) on gladiolus respecting
(kin) effect.

Also, the data in details revealed that the fresh
weight gained maximum increase percentage with using
all the blue dye treatments than the control or the red
dye ones, since it ranged from 30.31 to 34.65%.
However, the lowest values for this parameter (14.33,
19.54, 21.07, 22.45 and 26.13 %) were recorded when
used 3 g/L red dye for 2h, 6 g/L red dye for 3h, control
(distilled water without dyeing) and 3 g/L red dye for
3h, respectively and insignificant difference was found
between them.

From the recorded data in Table (3) it could be
concluded that the interaction among GA; at 25 mg/L
for 2h and the blue dye at 6 g/L for 3h or the
combination of 5 mg/L kin for 1h and the blue dye at 6
g/L for 3h, significantly tabulated the maximum
increase of fresh weight to 45.77 and 43.47 %,
respectively, when compared with most of the other
combinations. The weakest value of this character
(11.03 %) recorded for chrysanthemum cut spikes
which pulsed for 1h in 25 mg/L GA; solution and dyed
with 3 g/L from the red dye for 3h.

Table (3): Effect of pulsing and dyeing treatments and their interaction on maximum increase in fresh weight

(%) of Mums cut spikes.

Pulsing treatments (A)| Control (D.W.) 25 mg/L GA; 5 mg/L kin Means of
Dyeing treatments (B 1h 1h 2h 1h 2h (B)
Control (DW without dyeing) AT VY. € Vo qy YV €. AR YV .V
h YUAY oy Y av Yoy | YoRy | vevyr
3 g/L red dye 3h a.o. YAty YAYY YAYY | V££q | YRo¥
h YY . YY.v YOAY | YEYY | IYNV. | Yv.io
6 g/L red dye 3h Yoy ) oV YV, YAV YYay | V4ot
h via. Yo AV YAy | Ya.¥ | YaA. | v
3 g/L blue dye 3h Yy av e YVIY | YV.¥ | fver | ¥Y.n
h IRE ¥Y.av ¥y Y EY.Y | voavr | vvar
6 /L blue dye 3h YY YV Y.y SoNY | &vEv | Yoov | vine
Means of (A) Yavy Y¥ov YAA Y40 | YViv
A B AB
L.S.Dat5% (3.97) (5.33) (11.99)

4. Change in water uptake (ml/100g FW/4days):

Data in Table (4) showed that in the start of the
experiment (4" day) the combination of 25 mg/L GA;
for 2h + 7 g/L blue dye for 3h significantly tabulated the
highest amount in water uptake, of 39.32 ml/100g
FW/4days when compared with all of the other
interactions. Also, it was observed that the highest
change of water uptake values was gained on the 4™ day
from the beginning of the vase life, and a gradual
decline in the amount of the absorbed solution was
continued up to the end of the vase life period. The
maximum change of water uptake (46.49 and 44.85
mi/100g FW/4day) were recorded when combinations
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of Yo mg/L GA; for 2h + 6 g/L blue dye for 3h and 5
mg/L kin for 1h + 3 g/L blue dye for 3hours. Moreover,
these two combinations still giving the higher amount of
water uptake until the 20" day from the beginning of the
shelf life period comparing with many of the other
combinations.

Generally, by taking the summation of the water
uptake for each plant growth regulators (GA; and kin
for the two examined period) and the control one in the
superior 4™ day, it could be noticed that the plant
growth regulators had the upper hand in that respect
than the dyeing type concentration and period. Since,
the control gained the lowest value.
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Table (4): Effect of interaction between pulsing and dyeing treatments on change of water uptake (ml/100g

FW/4days) of Mums cut spikes.

Pulsing treatments Dyeing treatments_(B) _ 4th gth 1ot 160 oot o4th
(A) Dyes | Dyeing time

Control (D.W. without dyeing) | YY.39 | YV.4. | Yo vy | Aed o,V —

2h Yo Al | VAYY [ AYFY | VYo | 0. _

3 g/Lred dye 3h YAY. [ VAL [ VY | AAY | Y. | —

Control 2h YYYXY | V€a. | VAN | VAY | oAt | —

(distilled water) 6 g/L red dye 3h | YA | VYT [OF.a | AYE | eAf | —

Thour 2h YVAY | VTAT [ Yoy | avy | evy | —

3 g/L blue dye 3h YYA. [ VeV [ D | oAy | oy | —

2h YYYA | V€0 [ AYX. | VA | ar | —

6 g/L blue dye 3h Yao | VY [V AV | oy | —

Control (D.W. without dyeing) VAL | YEVY | 10 AA | 0TA £.0. ve

2h EYAY | Y44 | VoY | nAan | . | vg

3 g/L red dye 3h £V ) | VAYY | VEYY | &Y | vy | Y.eo

2h EYYY | W) | \Yoo | YAA | V.oF | YAA

25 Mg/l GA, 6 g/l red dye 3h £ Y9 [ V.00 | VAT | .Y | %o | Yev

1 hour 2h £t [V | V1. [ VA | AR | oxo

3 g/L blue dye 3h VAT [ Vo) | Vv E [ Ve v | Aen | ey

2h YUV | YeAY [TV | Ae. | Vg | £

6 g/l blue dye 3h YAST | V€A | \YAA | nde | VY | YN

Control (D.W. without dyeing) | ££.3¢ | YV.AT | YA8) | 80V | Voo | €A

2h EYo. | YoOY | VINVA | VAL | TAY | YAV

3 g/L red dye 3h Yaevy [ yva. [y | eve °o.oY Y.\

2h EYAN | YEAT | VoY | ANE | AY. | Y.

25 mg/L GA 6 g/L red dye 3h YAAN | V8A. [ OTAY | VoY | ARA | —

2 hours 2h EYA3 | VALY | VAYA [ Veve | AAY | Y.AR

3 g/L blue dye 3h YV.ET | Y¥ Ao | Yot | VYA | AYY | o

2h YAYE | V€08 | AT.€) | 9.7 | Afo | ¥.&)

6 g/L blue dye 3h §N 24 | YoNA | VAAA [ OF.) | Voo | o

Control (D.W. without dyeing) | £+.3% | YY.€A | \V.vo | 1€ | Ave | €1V

2h €07 | Yeon | VorY | oNA | YNvE | —

3 g/L red dye 3h §VAA | VA0 | VEA | VXY | SAA | YT

_ 2h £0 €1 | WWNE | VXY | Y | vy | —

5mg/L kin 6 g/L red dye 3h EYAY | VAAY | VERE | ARE | AEA | YNV

1 hour %h TEY) | YYoY | Yevo | a4y | Aqa _

3 g/L blue dye 3h £EA0 | YT | VANS [ VYooY | Veve | YA

2h T AL | Yo EY | AYAY | Aed | TAY | £7.

6 g/L blue dye 3h YA £y | Yavoe | VY AE | Ten o) €9y

Control (D.W. without dyeing) EY A YY 0o | WY AL | 4 oY AAT o)

2h £00Y | Vo0 E | \Y..r | ooV | £aV | YAY

3 g/L red dye 3h EYN0 | YeYA | VEYY | VAN | £a¥ | £va

_ 2h EYY | VANY | \YAY | YY) | T | e

5> mg/L kin 6 g/L red dye 3h EYEA | V0 E | VY..o | voy | T&x | £av

2 hours oh €AY | VAET | \¥o) | V.4 | oo | Vo

3 g/L blue dye 3h YAYA [ OVAY | YAt | AVY | vya | Yve

2h YARo | YENY | V174 | nat | oo |

6 g/L blue dye 3h §Y ¢ | YAY | Yo XY | aAA Ao TY¢

L.S.D at5% 4.70 5.82 4.32 3.25 3.70 3.07

5. Change of water loss (ml/100g FW/4days):

As for the interaction between pulsing and dyeing
treatments on change of water loss (mI/100 g FW/¢days),
data in Table (5) cleared that the negative combinations in
maximizing the water loss of chrysanthemum cut spikes
were 5 mg/L kin for 1h + 3 g/L for 2 or 3h from the blue
dye, 5 mg/L kin for 2h + 6 g/L for 2 or 3h from blue dye
and the same growth regulator without using any dyeing
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substance [control (distilled water)], since they tabulated
higher amounts of water loss during the shelf life
comparing with most of the other interactions. This means
that GA; had the upper hand in all combination with the
dyeing treatment than the Kin one, since the first one was
more effective in reducing the water loss from the spikes
comparing in the most cases. Also, it could be noticed that
an increment in the water loss amounts from the cut spikes
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started in the beginning of the experiment on the 4™ day in
the most of cases, and then it started to decrease gradually
with increasing the vase life period. The positive
combinations in decreasing water loss recorded for the
interaction between 25mg/L GA; for 2h + 6 g/L blue dye

for 3h, the same plant growth regulators (GAs) with the
same pulsing time + 6 g/L red dye for 3h, 5 mg/L Kin for
1h + 6g/L red dye for 3h and 5 mg/L Kin for 2h + 3 g/L
blue dye for 2h during most of the vase life days.

Table (5): Effect of interaction between pulsing and dyeing treatments on change of water loss (ml/100 g

FW/4days) of Mums cut spikes

pulsing Dyeing treatments (B) th th th th th th
treatments (B) Dyes Dyeing time 4 8 12 16 20 24
Control (D.W. without dyeing) v YA€ VALY ve ey YY.¥o —
2h AA | YY) | YYYT | VT | A —
3 g/L red dye 3h Vay Yo Yoot Yvoy | Y..¢1 —
Control 2h Y | V. | Veve | VAvE | Va0 _
(distilled water) 6 g/l red dye 3h S RS IS B A
1hour 2h ACA | YAAY | YENE | VAYE | IV.¥A —
3 g/L blue dye 3h YNV | YVYon | YYAY | Y.y | very _
2h SEX | Yor. | YA’ | Yrae | vavy _
6 g/L blue dye 3h VA | YoXY | Veo. | YYXV | TVvA —_
Control (D.W. without dyeing) v, Yo Ao Yo 8 AR AR VYAV
2h 538 | VAN | VAAY | Vi€ | ven. | vy
3 g/L red dye 3h §VA | V1.0 | vore | Avie | yvve | Yere
2h AR | £.NR | YRYY | YeA. | YoV | rya
25 mg/L GA, 6 g/L red dye 3h 23y YRYY | WV.EY | Wiv | Wv.io | Voa.
1 hour 2h SEY | YAOY | YEAA | WA | VAYA | viva
3 g/L blue dye 3n oVE | YAA | YAYY | VAR | YoAY | avar
2h €06 | YVAA | Y.oR | VEXY | \YAR | VYA
6 g/L blue dye 3h TAY | Y.AY | YAYA | YoAs | 44A | avyY
Control (D.W. without dyeing) 534 | Yro. | VAAE | VYNV | VWAY | W1 AA
2h . | TENT | YO AV | YANY | YrYY | Verv.
3 g/L red dye 3n oA YEYY | VANY | VtAe | Vava | V) aa
2h MN | Yh.o | YIXY | YeiA | Va.eY | Yoav
25 mg/L GA, 6 g/L red dye 3h Yoy | VEVA | VIVt | VEvA | YVA. —
2 hours 2h Ao CREY YY o1 | YEET | Yeoo | Ve
3 g/L blue dye 3h A TRE ¥¥ Vo Y. a9 Y. vy VAL
2h VN | YYoV | YY.¥ | YAAA | Vaa. | VYA
6 g/L blue dye 3h Yr A AN Vit TAA | 1TYA | VeeA
Control (D.W. without dyeing) AV MAAL: TY.AV AR Y4t \V.Ye
2h oYY | Yo.£) | YWNe | Yevi | YY.A —
3 g/L red dye 3h SeX | Y AY | VANY | YAYA | VY¥e | aan
_ 2h Y | V% | VEAY | YT | ..o _
5 mg/L kin 6 g/L red dye 3n 0y AL | YoM | Vnve | VEYY | AAA
1 hour 2h Veen | ETaA | YYYY | YYey | vv.v |
3 g/L blue dye 3h VoYY | £0.0) | YANY | Yeovr | Yv.ie | yv.¥a
2h AYY | YAV | YRAY | YYAaY | V¥4 | VAT
6 g/L blue dye 3h Yo | YYNT | Y. | VVNY | VA£R | VAon
Control (D.W. without dyeing) T& | ean | v | veen | YAy, | VAve
2h 11 9.y VY £ Yo & Yo AY YYAY
3 gL red dye 3h Voo | YNAT | YEAY | YYVA | Vvov | veve
_ 2h SV | VAL | V400 | YeEY | VoY | VANY
5 mg/L kin 6 /L red dye 3h o | AYA. | VEAY [ AYAY [ V) | AGA
2 hours 2h YAY | VAee | a4yt | AIY | VE.Y | v¥a
3 g/L blue dye 3h VN | YTAY | VAYY | Vear | VYAY | VYA
2h YoV | 0£08 | YRAY | Y . | YA:d —
6 g/L blue dye 3h \Yeo | o.¥V | YVAo | ThoY | Yot | Yoo
LS.Dat 5% 25.61 13.00 12.66 11.41 KR 12.09

6. Change in water balance (ml/100g FW/4 day):
According to data in Table (6) it was noticed that
the maximum water balance for most of the interaction
treatments was recorded from the 8" to 16™ day from
the beginning of the vase life. Moreover, combinations
of 25 mg/L GA; for 2h + 6g/L blue dye for 3h, 5 mg/L
Kin for 1h + 3 or 6g/L red dye for 2 or 3h, especially on
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the 8" day. In contrary, the lowest water balance values
tabulated on the 4" days from the beginning of the
experiment when the interactions of 5 mg/L Kin for 1h
+ 3g/L blue dye for 2 or 3h, 5 mg/L Kin for 2h + the
control (without dyeing), and 5 mg/L Kin for 2h + 6g/L
blue dye for 2 or 3h.
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Table (6): Effect of interaction between pulsing and dyeing treatments on change of water balance (ml/100 g
FW/4days) of Mums cut spikes.

pulsing treatments Dyeing treatmenFs (B) 4th gth 1th 16" 20t o4th
(B) Dyes | Dyeing time
Control (D.W. without dyeing) | -29.0 | -10.15 | -22.60 | -25.83 | -17.19 —
3 g/l red dye 2h -44.9 -8.00 -8.95 -9.98 -13.10 —_—
3h -40.0 | -13.27 | -12.92 | -18.60 | -14.26 —
Control 2h -15.0 | -6.21 -3.37 | -10.82 | -13.08 —
(distilled water) | © 9/L-red dye 3h 350 | 563 | -7.97 | -10.01 | -1055 | —
lhour 3 g/L blue dye 2h -48.8 -9.96 | -12.23 | -11.93 | -12.01 —
3h -30.8 -7.39 -9.56 | -11.09 -9.32 —
6 g/L blue dye 2h -22.9 -0.84 | -14.69 | -17.17 | -23.09 —
3h -22.6 -9.15 -3.63 | -17.56 | -25.48 —
Control (D.W. without dyeing) | -'4.) -1.13 -4.43 -5.32 -8.50 -9.72
3 g/l red dye 2h AN 2.88 -3.90 -9.18 -8.50 -9.79
3h -1y 1.78 -1.33 -4.63 -6.09 -11.90
2h -435 | -18.93 | -10.94 | -11.28 | -12.11 | -12.02
i5hg”u%/ L GAs 6 g/L red dye 3h AN | 127 | 559 | -8.76 | -10.80 | -13.47
3 g/L blue dye 2h -Ye)) | -11.57 | -8.78 -5.38 -7.95 -9.04
3h -Y4A | -11.31 | -10.19 -7.53 -7.75 -7.66
6 g/L blue dye 2h -4.¢ -11.07 | -3.93 -5.73 -6.85 -1.77
3h €1 0.11 -2.85 -9.49 -4.74 | -10.20
Control (D.W. without dyeing) | -15.3 0.62 -1.33 -3.70 -4.27 -6.79
3 g/L red dye 2h -53.5 -14.04 | -19.08 | -21.09 -17.21 -11.48
3h -18.6 3.58 -410 | -11.60 | -11.28 | -8.97
2h -39.0 | -13.18 | -9.79 | -12.34 | -11.12 | -12.36
20 Mg/l GAs 6 g/L red dye 3h 301 | 077 | 586 | 15683 | 1841 | —
3 g/L blue dye 2h -42.1 -11.71 | -14.10 | -12.91 -10.63 -6.22
3h -43.2 | -25.95 | -15.00 | -9.71 -12.03 | -11.62
6 g/L blue dye 2h -13.4 | -7.97 -9.62 -9.96 -10.65 | -6.87
3h 1.1 8.31 0.12 -3.28 -5.27 -8.53
Control (D.W. without dyeing) | -42.7 | -14.86 | -15.12 | -12.12 | -12.60 -9.19
3 g/L red dye 2h -12.8 5.15 -2.39 | -1498 | -15.34 —
3h -8.3 5.75 -3.96 | -11.05 -6.37 -7.33
. 2h -6.3 6.52 -4.44 | -14.35 -9.63 —
i E“Oglﬁ‘ kin 6 g/L red dye 3h 02 | 903 | -1.18 | 761 | 475 | 612
3 g/L blue dye 2h -56.3 | -20.56 | -12.96 | -24.11 | -22.34 —
3h -58.3 | -22.35 | -17.84 | -14.23 | -17.58 | -9.53
6 g/L blue dye 2h -51.3 | -18.65 | -16.02 | -15.89 | -14.33 | -14.0
3h 24.1 -8.1 -8.62 | -15.16 | -12.87 | -13.59
Control (D.W. without dyeing) | -62.6 | -31.92 | -25.50 | -21.45 | -17.55 | -12.73
3 g/L red dye 2h -6.1 6.12 -1.40 -9.83 -5.90 | -11.00
3h -27.4 | -6.08 | -10.45 | -15.10 | -8.94 | -19.85
. 2h -9.0 1.93 -6.32 | -13.21 -8.57 -14.55
g hmogu/:; kin 6 g/L red dye 3h 200 | 304 | 277 | 534 | 515 | -5.96
3 g/L blue dye 2h 12.7 -0.09 4.38 -1.53 -8.57 -2.64
3h -15.4 -8.40 -4.65 -1.22 -6.27 -4.54
6 g/L blue dye 2h -68.6 | -28.39 | -19.44 | 14.65- | -28.94 —
3h -84.0 | -30.25 | -21.87 | -21.64 | -21.04 | -19.28
L.S.D at5% 24.25 | 10.12 8.26 10.04 AYo 9.45
B. Chemical constituents contents: since they recorded 0.43 mg/gm. F.W of total

B1. Total Chlorophylls content:

Regarding the effect of pulsing solutions on total
chlorophylls content, the results presented in Table (7)
indicated that using GA; at 25 mg/L for the longer time
(2h) significantly resulted in the highest total
chlorophylls content. Followed by using the same
growth regulator (GA;) for 1h and kin at 5 mg/L for 2h,

chlorophylls. In contrary, the control one (distilled
water), significantly tabulated the lowest value in that
parameter. These results were in agreement with the
results obtained by Emami et al., (2011) on Lilium and
Ahmadi and Hassani (2015) on rose respecting (GA3)
treatment.
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For the effect of the dyeing solutions in that
respect, results showed in Table (7) pointed that most of
the dyeing solutions treatments increased the total
chlorophylls content of Mums cut spike leaves
comparing with the control. Furthermore, the blue dye
at 6 g/L for 3h treatment was more effective in this
regard and significantly gave the maximum value of
0.52 mg/gm. F.W for total chlorophylls. Followed by
the red dye at 6 g/L for 3h and the blue dye at 3 g/L for
3h as they recorded 0.48 and 0.47 mg/gm. F.W.,
respectively. Generally, it was notice that using the two
dyeing colors at a lower concentration (3 g/L) for a

shorter time (2h) had a negative effect on total
chlorophyll content.

The interactions between the blue dye at 6 g/L for
3h and all of pulsing treatments significantly were more
effective in increasing total chlorophylls content of
Mums cut spike leaves in comparison with all the other
interaction treatments. In addition, all the interactions
between the red dye at 3 g/L for 2h and all the pulsing
solution decreased this parameter than all the other
cases, especially the combination between this dye (red
at 3 g/L for 2h) and the control pulsing (distilled water)
one, since it was 0.33 mg/gm. F.W.

Table (7): Effect of pulsing and dyeing treatments and their interaction on total chlorophyll content mg/gm.

F.W in leaves after 7 days from treatments

of Mums cut spikes.

Pulsing treatments (A)] Control (D.W.) 25 mg/L GA; 5 mg/L kin Means of
Dyeing treatments (B) 1h 1h 2h 1h 2h (B)
Control (D.W. without dyeing) YA g gD © YA Y . YA
Yh ~‘V\~ ~.‘~° g‘m\ \Y‘i \Y“'\ ~.\~°
3g/Lreddye 3h v EY v Eg DA ey v €0 3
Yh YA N N T Cte i
6 g/L red dye 3h T «EA L o. Y R CEA
Yh NS LYY .Y YV YA ARV
3 g/L blue dye 3h <o L iy CEA ) VSN Y
Yh R LAY LAY L AV L
6 g/L blue dye 3h e o Tov oy oy oy
Means of (A) 8 .Y Y ey Ve
A B AB
0,
L.S.D at5% (0.003) (0.004) (0.009)

B2. Total sugars %:

Data presented in Table (8) indicated that pulsing
solutions of GA; or kin for the longer time (2h) resulted
in the highest total sugars % of Mums cut spike leaves
than the other treatments. Furthermore, pulsing solution,
of GA; at 25 mg/L for 2h was more effective in this

regard and significantly gave a maximum value (21.17
%) of total sugar %. On the other side, the control one
significantly recorded the lowest total sugar %. These
results were in agreement with the results obtained by
Singh et al., (2008) on gladiolus respecting (GAj)
treatment.

Table (8): Effect of pulsing and dyeing treatments and their interaction on total sugar % in leaves after 7

days from treatments of Mums cut spikes.

Pulsing treatments (A) Control (D.W.)| 25 mg/L GA; 5 mg/L kin Means of
Dyeing treatments (B) 1h 1h 2h 1h 2h (B)
Control (D.W. without dyeing) 17.42 17.86 18.21 | 17.65 18.00 VY AY
h YA O YASY | YAAY | VAYY YANVY YAoT
3 g/L red dye 3h .o Yo\ | YV AR | YOrY | Yyov Y\ o.
Yh ERY Yoo | Yera | Vave | Yeon V444
6 g/L red dye 3h YY V1 Yy e | Yrovr | Yrm YY YV YYYY
Yh YAAD YAAY | V4.V | YAAY | ary YAy
3 g/L blue dye 3h Y aA YYYT | YYA | YYde | Yvoo YY YY
Yh Yo YA YoVY | YV0E | YeiA | Y.ar Yovr
6 g/L blue dye 3h YT o4 YYaA | YEYY | YryY | Yi YT 40
Means of (A) Yoy Yo A | VY] Year | Y.aa
A B AB
L.S.D at5% 0.0 00%) 0.)

In addition, all the dyeing solutions treatments
increased the total sugar % comparing with the control.
Furthermore, using the two dyeing colors at the higher
concentration (6 g/L) and time (3h) significantly gave
the maximum total sugar % comparing with all of the
other treatments. But, it was clearly observed that the
blue dye was more effective and had the upper hand in

that respects comparing with the red dye one. The
interaction among the blue dye at 6 g/L for 3h and all
the pulsing solutions significantly recorded the highest
total sugar % than all of the other interactions. Followed
by the red dye at the same concentration and the same
time with all the pulsing solutions. The weakest
interactions in that parameter were recorded for the

69



Omaima M. Abd El- Kafie et al.

combination between all the pulsing solutions without
using any dyeing treatment, since it ranged from 17.42
to 18.21%.
C. Bacterial counts:

The results tabulated in Table (9) revealed that
the least average (30 x 10% and 84 x 10° C.F.U/ml) of
bacterial count obtained by using GA; for 2h plus 6 g/L

blue dye for 3h and 5 mg/L Kin for 2h plus 6 g/L red
dye for 2h respectively, when compared with the other
treatments.

On the other hand, the maximum average (43
x10" C.F.U/ml) of the bacterial count was recorded for
the interaction between the control pulsing solutions
(distilled water) plus 3 g/L blue dye for 2h.

Table (9): Average of total bacterial counts (CFU/mI) of different treatments under study:

Sample Number | Log number Sample Number Log number
L redgyerorzn | X | e | O etoran | 258x10° | T4l
g rdetorzn | 40X | 860 | o0 eroran | 108%10° | 703
S rdoyerorn | %19 | a2 | g e | 13x10° | en
st | X0 |00 | etoran | 11x10 | sos
irdderoran | BX0° |63 o eroran | 9%10° | 688
g rderorzn | M0 | 3w | SO e | X0 | a8
ey | x| se0 | SORELS T s | 1o
igr??éhvaﬁﬁrdizi;g) 12x10° 4.08 ciﬁ{pgll(bvgﬁ)suzodryze?ng) 48 x 10° 5.68
gagtilcglé(vlvri]tazruiz;eing) 18 x 10* 5.26 c%%rt]:tr)?zvg[iix\gj{%g/i?n;) 74x10° 7.87
Eﬁﬂiﬁﬁl(ﬁﬁﬁuf? éylehnfg) 74x10° 781

DISCUSSIONS fresh weight of the cut flowers Hatamzadeh et al.,

The main reasons for the short vase life and the
weakest postharvest characteristics of the cut flowers is
due to some factors, one of the most important is
occlusions located mainly in the basal stem end
probably caused by growth of microbes and vascular
blockage and increase in water loss by leaves
transpiration, Alimordi et al., (2013). Plant growth
regulators such as GA; and Kin play an important role
in prolonging the vase life, increase the fresh weight of
flower branches, soluble protein content, and protective
enzyme activity in the petal, decrease the accumulation
of malondialdehyde (MDA) in the petal, maintain the
stability of cell membrane of 'Sorbonne' Lily cut
flowers. Also, it was more effective in preventing leaf
yellowing Zhang et al.,, (2009). Moreover, GA;
stimulating reaction may be due to the fact that
gibberellins improving carbohydrate and protein
accumulation in the leaves and petals Faraji et al.,
(2011). In addition, GA; decreases or delay the
chlorophyll degradation and increased water uptake and
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(2012). Also, Mohammadi et al., (2013) stated that GA;
stimulating the activity of superoxide dismutase enzyme
which led to increasing the anthocyanin pigment
content. The main initial effect of kinetin was on
increasing water uptake, as Kkinetin slowed down
processes associated with both senescence and stress
(RNase activity and dry weight reduction), and
maintained petal turgidity for an extended period Mayak
and Halevy (1974). Zheng et al. (2008) studied the
Physiological effects of kinetin on senescence of
Dianthus caryophyllus cut flowers and indicated that
kin could improve the water balance, increasing fresh
weight, inhibition of peroxidase (POD) activity, delay
the degradation rate of protein and enhancement of
malondialdehyde (MDA) content during vase life of the
cut flowers. As for using the edible dyes in artificial
coloring many authors studied the influence of it in
artificial coloring on many cut flowers, and they found
that these dyes did not affect the vase life of these cut
flowers comparing with the control treatments Kumar et
al., (2003) on tuberose, Liu et al., (2004) on
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chrysanthemum, Patil and Dahduk (2007) on candytuft.
Also, Patil and Dahduk (2008) on Pinpinella monoica
cut flowers indicated that the color shade which
obtained in inflorescences was directly dependent on the
dye concentration and time of immersion. As, when the
time of immersion and dye concentration increased, the
colors shades on the inflorescences increased also.
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