Alex. J. Agric. Sci.

Vol. 64, No.5, pp. 299-307, 2019

Effect of Some Anti-Senescence Compounds on the Postharvest
Quality and longevity of Cut Cyperus alternifolius Stems

Rehab A. Soffar and Asmaa M. Taha

Antoniades Research Branc.Ornamental Plants Research and Landscape, Gardening,
Alexandria,Horticulture Research Institute, Agriculture Research Center ARC, Egypt.

ABSTRACT

This investigation was carried out at Antoniades Research Branch. Horticulture Institute, Ministry of Agriculture,
Alexandria, Egypt, during 2016 and2017 seasons. The study was atrial to investigate the effects of pulsing benzyladenine
(BA), gibberellic acid (GA3) at 0.0, 1.0, 2.0 and 3.0mM of each and salicylic acid (SA) at 0.0, 0.5, 1.0 and 1.5mM on
some vegetative and chemical trails during the vase life of Cyperus alternifolius stems. The results showed that
application of benzyladenine (BA) at 2.0 mM caused a significant increase in vase life, final water uptake, relative fresh

weight (RFW),vase solution uptake rate (VSU ), chlorophyll a, b and reducing sugar content.
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INTRODUCTION

Cyperus alternifolius is a scientific name of
umbrella sedge. It is a perennial aquatic herbthat
grow in still or slow—moving water or humid soil.
The plant also forms aesthetic appearances make it
as an ornamental plant. It is cultivated in water
gardens and at the margins of pools or ponds or as a
pot plant. Moreover it is sold as a cut foliage in the
flower markets (Kyambadde ez al., 2004).

Plant growth regulators cause many effects on
the postharvest quality of plants. These effects
depend on plant species (Bosse and Van
Staden,1989).External supply of cytokinins reduced
the leaf chlorosis and yellowing in several cut
foliage and flower species (Ranwala et al., 2003 and
Singh et al., 2008). Pulsing shoots of Asparagus.
setaceus in benzyladenine (BA) increased the vase
life of 1.6 times higher than the control (Skutnik et
al., 2006). Leaf yellowing in Alstroemeria was
delayed by applying GA; (Mutui et al., 2006). On
the other hand, GA; had no effect on vase life of
Chrysanthemum (Doi and Reid, 1995).Salicylic acid
(SA) has many diverse regularity roles in plant
metabolism (Popova et al.,1997).It has many effects
on cut foliage and flower species such as inhibition
the upward gravitropic bending of snapdragon
(Friedman et al, 2003), reduction of the vase
solution pH, decrement of the respiration rate,
alleviation of the moisture stress, improving
decorative quality and vase life of cut roses (Vahdati
etal., 2012).

The present study was carried out to
investigate the effects of BA, GA; and SA on cut
foliage of Cyperus alternifoliusstems stems in order
to identify the suitable postharvest treatments that
would enhance its quality and longevity.

MATERIALS AND METHODS

The present study was carried-out at
Antoniades Research Branch, Horticulture Research
Institute, A.R.C. Alexandria, Egypt during the two
successive seasons of 2016 and 2017.

A- Source of the cut stems

Stems of Cyperus plants were obtained from
the Experimental Farm of Antoniades Research
Branch.

B- Chemicals used in the experiment
1- Benzyladenine (BA) at concentrations of 0.0,

1.0, 2.0 and 3.0 mM.

2- Gibberellic acid (GA3) at concentrations of 0.0,

1.0, 2.0 and 3.0 mM.

3- Salicylic acid (SA) at concentrations of 0.0, 0.5,

1.0 and 1.5 mM.

C-Cut stems preparations and treatments

On the 27™ October 2016 and 3™ November
2017 (in the first and second seasons, respectively),
cut stems were transported to the laboratory under
dry conditions, they were recut before treatments to
the length of 80 cm and pulsed in different
concentrations of treatments for 24 hours. On the
28™ October 2016 and 4™ November 2017 (in the
first and second seasons, respectively) pulsed stems
were recut to 75 cm and put in glass jars (three
stems per jar) containing distilled water (750 ml/
jar) and the stems were remained in the lab.

Lab conditions: The average temperature of 18.6°-
19°, average humidity (63%-65%) and 24 hours
fluorescent light (500 lux).

D- Experimental layout and statistical analysis

The experimental layout was a randomized
complete block design (RCBD) in factorial
experiment. It consists of twelve treatments with
three replicates, each treatment contains five cut
stems. The means of the individual factors and their
interactions were compared by L.S.D test at 5%
level of probability. The data were statistically
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analyzed according to the method described by
Snedecor and Cochran (1989).

E- Data were recorded as the following

1-The postharvest characters

a- Vase life (days)

It was determined as the number of days from
starting the experiment to the fading stage. The
fading stage was set at the point when 30 % of leaf
bracts of the stem become yellow.

b- Loss of stem fresh weight percentage

(L.F.F.W)

It was determined at the fading stage as the

following formula (Tarek et al., 2013).
L.F.F.W. (%) = Initial fresh weight - Final fresh weight

o Aann
A AUV

Initial fresh weight

c- Final water uptake (g)

It was calculated at the end of the experiment
as the following formula (Soad et al., 2014)
Water uptake (g) =
The amount of the distelled water at the beginning
of the experiment- the amount of the distelled water
remaining at the end of the experiment.
d- Stem fresh weight / Stem dry weight ratio=

Stem weight ratio (SWR):

At the fading stage the stems were oven dried
at 75°% for 48 hours to get the stem dry weight
(S.D.W.). SWR was calculated as follows.

(Mahmoud, 2013).
SWR= _ Fresh weight per stem (g}

Drv weight per stem (g)
e- Relative fresh weight (RFW)

Fresh weight of the stems was determined just
before the immersion of the stems into the distelled
water and collected every three days until the vase
life of the stems were terminated. The fresh weight
of each stem was expressed relative to the initial
weight to represent the water status of the stem (He
et al., 2006).

Relative fresh weight (RFW) =_3"_ - q oo
IFW0

Calculated a sthe stem weight Sw (g) at 31
October, 3™ November and 6"November in the
first season and 7%, 10" and 13™ November in the
second season based on Sw to the initial fresh
weight of the same stem IFWO (g)

f- Vase solution uptake rate (VSUR) %
Was measured according to Damunupola
(2009).
VSU rate = -2t -5t . 100
IFW of stem
Where (St ) is weight of distelled water(g) at

31 October ,3™ November and 6" November in the

first season and 7% , 10" and 13™ November in the

second season (St-1) is weight of the disstelled

water (g) on the previous day and (IFW) is the

initial fresh weight (g).

2- Chemical analysis

A-Chlorophyll a and b content (mg/ g fresh weight)
was determined in leaves according to Moran
(1982) at the end of vase life of control plant.

300

Alex. J. Agric. Sci.

B-Reducing sugars content (mg/g dry weight) was
determined according to Miller (1959) at the end
of the experiment.

RESULTS

1-The postharvest characters:
a- Vase life (days):

Data presented in Table (1) showed that the
longest significant vase life was obtained after
application of BA treatments which were 13.13 and
12.71 days in the first and second seasons,
respectively. Moreover, all chemical pulsing
concentrations caused significant increase in vase
life as compared to control plants. And the third
concentration of BA gave the longest significant
vase life in both seasons. There was a significant
difference between the interaction of the used
pulsing chemical and its concentrations and the
longest significant vase life was obtained after
pulsing Cyperus alternifoliusstems stems in
Benzyladinenine at 2 mMwhich were 18.00 and
16.67 days in the first and second season
respectively.

b- Loss of flower fresh weight LFFW (%)

Data in Table (1) cleared that there was a
deferent in LFFW after application of any pulsing
chemical. Application of SA treatments caused the
highest decrease in LFFW (%) in both seasons
which were 28.60 and 31.10 % in the first and
second season, respectively. All used chemical
concentrations caused significant decrease in LFFW
as compared to control plants. Also, there was a
significant different between the interaction of the
used pulsing chemical and its concentrations, the
untreated plants recorded the highest significant
increase in LFFW % in both seasons.

c- Final water uptake (g)

Data in Table (1) revealed that
benzyladinenine treatments caused the highest
significant increase in final water uptake in both
seasons which were 123.7 and 170.01 g/ plant in the
first and second season. All used chemical
concentrations caused significant increase in final
water uptake as compared to control plants.
Moreover, for the effect of the interaction of the
used pulsing chemical and its concentrations the
highest significant final water uptake was obtained
after application of BA at 2.0 mM which were
(171.16 and 246.66 g) in the first and second season

respectively.
d- Stem fresh weight/ stem dry weight ratio
(SWR)

Data in Table (1) indicated that pulsing
Cyperus alternifolius stems in salicylic acid caused
the highest significant increase in SWR which were
3.75 and 3.60 in the first and second season,
respectively.



Table 1: Means of vase life (days), loss of flower fresh weight (LFFW) (%), final water uptake (g) and stem fresh weight/ stem dry weight ratio (SWR) of
Cyperus alternifolius as affected by different chemicals (Ch) [benzyladenine (BA), gibberellic acid (GA;) and salicylic acid (SA)], their concentrations (C) and
their interactions (Ch x C) in the seasons of 2016 and 2017.
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g . G Stem fresh
Chemical Concentrations (C) <.ﬂ—$ life Loss of m—MﬂMﬂ.ﬁw\: weight Final water uptake weight/Stem dry
(Ch) (mM) (days) (8} ® weight ratio (SWR)
2016 2017 2016 2017 2016 2017 2016 2017
1 0.0 8.00¢ 633 e 46.66 a 4794 a 3340d 41.60 e 3.30bc 3.42 be
Blennylnlenine E8) N:w 1.0 14.07b 1433b 31.82be 3435bc 14535b 164.18 b 273¢ 2.67 cd
? 3" 2.0 18.00 a 16.67 a 3740b 3647b 171.16 a 246.66 a 294 ¢ 2.75¢cd
4" 3.0 1243 ¢ 13.50b 28.21cd 31.94bcd  144.88D 160.93 b 322bc 287 cd
Mean 13.13a 1271 a 33.69a 3768 a 123.70 a 17001 a 305b 293b
1 0.0 767 ¢ 5.67¢ 4633 a 4823 a 3423d 4333 ¢ 3.28 be 3.48 be
Gibbersllic noid (GA) N:w 1.0 9.27 de 9.00 ¢ 27.37 cde 27.24 def 93.17¢ 153.34 be 285¢ 2.29d
3" 20 1047 cd 13.67b 23.68 def 3143 cd 129.86 b 164.65b 3.12¢ 201d
4" 3.0 9.13 de 733 cde 22.68 def 2179¢g 12948 b 140.75 be 289¢ 2.09d
Mean 9.13 ¢ 892¢ 31.35a 32.17b 96.68 b 125.56 b 3.04b 250b
1 0 7.67¢ 6.67 de 46.00 a 47.14 a 31.77d 4093 ¢ 3.17be 3.41be
Salicylic acid (SA) wnw 0.5 14.00 b 13.33b 26.69 cde 29.20 de 93.71¢ 139.35 bed 282¢ 245d
3" 1.0 13.07b 12.67b 20.20 ef 25.28 efg 8196 ¢ 111.60 cd 499 a 448d
4" 1.5 9.17 de 8.67 cd 16.17f 22.79 fg 80.66 ¢ 93.89d 402b 404 a
Mean 11.06 b 1033 b 28.60b 31.10b 7202 ¢ 96.44 ¢ 3.75a 3.60a
™ 7.78d 6.22d 4633 a 4777 a 3313 ¢ 4195¢ 3.25ab 344 a
Mean of Concentration o™ 12.56 b 12.22.b 28.62b 3026 a 110.74 b 152.35 ab 280D 247 a
34 13.84 a 1433 a 27.09b 31.06b 127.66 a 17431 a 3.68a 313 a
4 10.24 ¢ 9.83 ¢ 22.35¢ 2551¢ 118.34 ab 131.86 b 338a 3.00 ab
L.S.D. (Ch) 1.19 1.17 3.80 250 11.63 24.56 0.44 0.46
© 137 134 439 2.89 13.43 28.36 0.51 0.53
ChxC 238 231 7.60 501 23.27 49.12 0.89 0.93

Means of treatments in the column have the same letters, are not significantly different at 5% level.
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Also, data cleared that there was a significant
different for the interaction of the used pulsing
chemical and its concentrations and the highest
SWR was obtained after application of SA at 1.0
mM  which recorded 4.99 and 4.48 in the first and
second season.

e- Relative fresh weight RFW (%)

Figure (1) illustrated that for the season of
2016, after 3 days from the beginning of the
experiment starting the value of RFW for all
treatments was more than control plants. On 6" day
of the experiment starting the value of RFW for all
treatments decreased, except BA treatments and SA
at 0.5 mM and the lowest RFW was obtained after
control plants;. On the 9™ day of the experiment
starting, the vase life of control plants was ended.
Also, all RFW values dropped and the lowest drop
was obtained after GA3 treatments.

For the season of 2017, on the 3™ day of the
experiment start, RFW value for control plants was
less than all treatments. While, after 6 days from
the starting of the experiment was observed
increment in the value of RFW for BA treatments
and SA at 0.5 mM as compared to their previous
recorded values and the lowest RFW was recorded
for untreated plants. On the 9" day of the
experiment starting the vase life of control plants
was over, all treatments recorded decrement in the
RFW value.

f- Vase solution uptake rate VSUR (%)

Figure (2) cleared that in first and second
seasons, control plants recorded the lowest VSUR
value as compared to other treatments. More over,
on the third recorded day after 9 days from the
experiment starting the vase life of the control plants
was terminated. On the 6™ day from the experiment
starting the VSUR value for BA treatments and SA
at 0.5 mM was more than that recorded on the 3™
day of experiment starting while, the other
treatments recorded observed decrees in the VSUR
value compared to the previous value recorded on
the 3™ day from the experiment starting. After 9
days from the experiment starting an obvious
decrement in VSUR value for all treatments was
recorded.
2-The chemical characters
a- Chlorophyll a ( mg/g fresh weight)

Data in Table (2) cleared that the highest
increase in chlorophyll a content was obtained after
application of BA treatments which recorded
2.41and 1.98 mg /g fresh weight in the first and
second season, respectively. All  chemical
concentrations caused a significant increase as
compared to the control plants. For the interaction
of the used pulsing chemical and its concentrations,
the highest significant chlorophyll a content 5.43
and 3.21 mg /g fresh weight in the first and second
season respectively was obtained after applying BA
at 2 mM.
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b- Chlorophyll b (mg/g fresh weight)

Data in Table (2) indicated that pulsing
Cyperus stems in BA caused the highest significant
increase in chlorophyll b content which recorded
0.71and 0.58 mg /g fresh weight in the first and
second season, respectively. Also, there was a
significant different after application of different
concentrations of pulsing chemical. For the
interaction of the used pulsing chemical and its
concentrations, the highest significant chlorophyll b
content 1.84 and1.10 mg/g fresh weight in the first
and second season, respectively was recorded after
applying BA at 2 mM.

C- Reducing sugar (mg/g dry weight)

Table (2) showed that the highest significant
reducing sugar content was obtained after pulsing
Cyperus stems in BA which recorded 7.24 and 7.35
mg/g dry weight in the first and second season,
respectively. Also, data cleared that the lowest
significant reducing sugar content was obtained for
untreated stems. For the interaction of the used
pulsing chemical and its concentrations, pulsing
Cyperus stems in BA at 1.0, 2.0 and SA at 0.5
caused the highest significant increase in reducing
sugar content.

DISCUSSION

From the previous results it is observed that all
treatments caused significant increase in the vase
life of Cyperus alternifolius. The increase in vase
life after application of benzyladenine (BA) may be
attributed to its ability to maintain the integrity of
the tonoplast membrane and preventing leakage of
proteases which hydrolyse the soluble proteins of
chloroplast ~and  mitochondrial ~ membranes
(Thinmann, 1980). These results are in harmony
with those obtained by Mariusz et al.(2006)who
found that stomata aperture was higher about 44
%than control after application of BA in Hosta cut
leaves. Also, the results cleared that salicylic acid
(SA) treatments increased the vase life which may
be due to the ability of SA in enhancement of
chlorophyll content (Cevahir et al, 2005)and
alsoincreased the antioxidant capacity of the cell
which is probably the mechanism used to reduce the
aging process in cut flowers (Ezhilmathi er al,
2007). The positive effect of gibberellic acidon vase
life may be due to the ability of GA; on delaying
chlorophyll degradation and keeping stomata open.
The effect of GA; on increasing the vase life is in
harmony with those obtained by Mariusz et al.
(2006) where they found that stomata aperture was
higher about 21% than control after application of
GA; in Zantedeschi a cut leaves.
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2016
M3days m6days MIdays
100.00
90.00
80.00
70.00
X 60.00
2 50.00
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cont. cont. cont. SA0S SA1 SALS
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10.00
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Cont. Cont. Cont. SAO5 SA1 SA 15
Chemical concentration (mM)

Figure 1: Effect of the interaction between the different chemicals and their concentrations on relative
fresh weight (RFW %) through the experiment period during the seasons of 2016 and 2017.
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2016
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2017
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2 6000
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20.00
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Cont. BA10BA20BA3.0 Cont. GA 1.0GA 2.0 GA 3.0 Cont. SA 05 SA10 SA L3
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Figure 2: Effect of the interaction between the different chemicals and their concentrations on relative
fresh weight (VSUR %) through the experiment period during the seasons of 2016 and 2017.
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Table 2: Means of chlorophyll a (mg/g fresh weight), chlorophyll b (mg/g fresh weight) and reducing
sugar (mg/g dry weight) of Cyperus alternifolius as affected by different chemicals (Ch)
[benzyladenine (BA), gibberellic acid (GA;) and salicylic acid (SA)], their concentrations (C) and
the interactions (Ch x C) in the seasons of 2016 and 2017.

. . Chlorophyll a Chlorophyll b Reducing sugar
Chemical Concentrations (C) . . .
(Ch) (M) (mg/g fresh weight) (mg/g fresh weight) (mg/g dry weight)

2016 2017 2016 2017 2016 2017

1 0.0 0.96b 0.85f 0.18 ¢ 0.13 ¢ 2.88¢f 342¢

Benzyladenine ond 1.0 2.12b 246 b 0.49 bc 0.74 b 8.72 ab 8.94 a
(BA) 31 2.0 543 a 32la 1.84a 1.10a 949 a 10.03 a
4 3.0 1.12b 1.40 def 0.30 bc 0.34 cde 7.86 be 6.99 b

Mean 241 a 1.98 a 0.71 a 0.58 a 724 a 735a
1 0.0 0.85b 0.94 ef 0.22 be 0.16 ¢ 2.83f 3.52¢

Gibberellic acid 2nd 1.0 1.31b 1.56 cdef 0.39 be 0.25 de 4.72 e 4.50 c
(GA;) 31 2.0 2.17b 2.09 be 0.51 be 0.52 be 5.37 de 4.07 ¢
4" 3.0 1.05b 1.92 bed 0.31 be 0.42 cd 5.04 e 4.72 ¢

Mean 1.35b 1.63 b 0.36 b 0.34b 4.49c 4.20c
1 0 0.99 b 0.89 f 0.21 be 0.13¢ 2.94 346 ¢

Salicylic acid ond 0.5 221D 246 b 0.54 bc 0.74 b 9.16 ab 9.7 a
(SA) 31 1.0 1.28 b 1.34 def 0.29 be 0.34 cde 6.56 cd 6.56 b

4" 1.5 1.24 b 1.38 def 0.32 be 0.45cd 4.72 ¢ 4.72 ¢

Mean 1.43b 1.52b 0.34b 0.42b 5.84b 6.11b
™ 0.93 ¢ 0.89 ¢ 0.20 ¢ 0.14 ¢ 2.88¢ 347 ¢

Mean of o 1.88 b 2.16 a 047b 0.58 a 7.54a 7.71a
Concentration 3 2.96 a 221 a 0.88 a 0.68 a 7.14 a 6.88 a
4" 1.13 be 1.57b 0.31 bc 0.40 b 5.87b 548 b

L.S.D. (Ch) 0.76 0.34 0.18 0.12 0.71 0.81

(©) 0.88 0.39 0.21 0.14 0.82 0.93

ChxC 1.53 0.67 0.36 0.24 1.42 1.62

Means of treatments in the column have the same letters, are not significantly different at 5% level

The lowest significant final water uptake, SWR
values and highest significant LFFW were obtained
from the distilled water treatment which may
explain the lowest vase life of the control flowers.

When flowers are cut from the plant, water
loss continues through transpiration. The perfect
flower preservative is that which allows water
absorption in flower tissues or water absorption
from the preservative solution maintains a better
water balance and flower which enhancing vase-life.
(Salunkhe et al., 1990). Our study cleared that RFW
values of the BA treatments and SA at 0.5 mM had
high value along the experiment period which may
illustrate the freshness of stems and longevity after
these treatments. Also, it has been noticed that the
high value of VSUR on the second measuring date
explains the freshness and flower longevity of
Cyperus stems from BA treatments and SA at 0.5
mM.

The highest significant decrease in chlorophyll
a and b degradation after application of BA at 2.0
mM can be explained according by Mutui et
al.(2001) who mentioned that cytokinins treatment

delaying leaf senescence and improve the keeping
quality of many cut flowers. Also, Sallsbury and
Ross (1996) have reported that cytokinins promote
chloroplast development and chlorophyll synthesis.
Also, all the treatments led to a significant increase
in reducing sugar content and this increment may
increase the osmotic potential of the flowers, thus
improving their ability to absorb nutrients and
maintain their turgidity, which may explain the
increase of flower longevity in different treatments
in this study (Prathamesh and John 2013).

Finally it could be recommended in the case of
Cyperus  alternifolius ~ cut  stems,  using
benzyladinenine at 2.0 mM as a pulsing treatment
for 24 hours which resulted in highest vase life, final
water uptake, chlorophyll a and b and reducing
sugar content.
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