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ABSTRACT : short postharvest vase life is one of the most important problems on the cut
flowers . In this study we investigated the effect of some natural components as sucrose,
salicylic acid (SA), proline, peppermint extract (PE) and ascorbic acid (ASA) on sugars and
starch content in (Rosa hybrida L.cv. "Avalanche" & "Bella vita") flowers. The treatments were
control, sucrose (25, 50 and 75 g/L), salicylic acid (1, 2 and 3 mM), proline (5,10 and 15 mM),
peppermint extract (25, 50 and 75 g/L) and ascorbic acid (50, 100 and 150 mg/L).Results
showed that the two higher concentrations 75 and 50 g/L of sucrose and peppermint extract,10
and 15 mM of proline,150 and 100 mg/L of ascorbic acid and the lowest concentration 1mM of
salicylic acid significantly increased the starch content in two seasons for both cultivars
compared to control, while the same previous concentrations caused a significant decrease in
percent of sugars content (total sugars, reducing sugars)in two seasons for both cultivars
compared to control, all treatments which used did not affect on non-reducing sugar content )
compared to control in two season for both cultivars .
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INTRODUCTION

Roses (Rosa hybrida L.) belong to family Rosaceae and Genus Rosa
which contains more than 200 species and 18,000 cultivars (Gudin, 2000).
Rose enjoys superiority over all other flowers being extensively used for
decorative purposes and is prized for its delicate nature, beauty, charm and
aroma. Rose is recognized for their high economic value, which are used in
agro-based industry especially in cosmetics and perfumes. Additionally, roses
play a vital role in the manufacturing of various products of medicinal and
nutritional importance. However, the main idea of rose plant cultivation is to get
the cut flowers, which greatly deals with the floricultural business (Butt, 2003).
Several chemical solutions which used as pulsing or preservative solutions for
increasing the longevity of cut flowers, were very expensive and most harmful
preservative for human causing irritating to skin, eyes and respiratory tract , in
contrast using natural products did not have large attentions and safe in vase
solutions.Sucrose has been found to be the most commonly used sugar in
prolonging vase life of cut flowers, and the exogenous application of sucrose
supplies the flowers with much needed substrates for respiration and materials
for building structures for the plant organs and contributed to cell wall synthesis
(Ichimura, 1998) . In the same context, the word salicylic acid (SA) was derived
from Latin word “Salix”, meaning willow tree (Raskin et al., 1990). In addition,
Salicylic acid is a well known phenol that can prevent ACC-oxidase activity
(Amino-Cyclopropane carboxylate- oxidase) . Proline has been proposed to act
as a compatible solute that adjusts the osmotic potential in the cytoplasm
(Bartels and Sunkar, 2006). Osmotic adjustment is one of the major
physiological vital phenomena for sustaining growth of plants under osmotic
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stress (Serraj and Sinclar, 2002). Peppermint plant belongs to family labiatae
their antibacterial, antifungal (Karamanoli et al., 2000) and antioxidant
properties (Ozcan, 2003) It is known to be an effective chemo preventive agent,
an antimutagenic (Minnunni et al.,1992). Ascorbic acid (Vitamin C) is product of
D-glucose metabolism which effect on some nutritional cycles activity in higher
plants and play an important role in the electron transport system (El-kobisy et
al., 2005). Ascorbic acid also has been associated with several types of
biological activities in plants such as enzyme Co factors, antioxidant and as a
donor / acceptor in electro transport at plasma membrane or in the chloroplast
(Conklin, 2001). Therefore, the aim of this work is to investigate the effect of
some natural components which safe and environmentally friendly substances
among these components ( Sucrose, Salicylic acid (SA), Proline, Peppermint
extract (PE), Ascorbic acid (ASA)) and the effect its (in general) as natural
materials on prolonging the vase life of rose cut flowers and find out the most
natural material which extend the vase life of two cultivars of rose cut flowers
(Bella vita & Avalanche) on March and November 2013 .

MATERIALS AND METHODS

This experiment was carried out at laboratory of the Ornamental
Department of Horticulture Plants, Faculty of Agriculture, Alexandria University,
during two successive seasons ( March and November 2013), on two cultivars
"Avalanche" and "Bella vita" and the cut flowers were harvested in half-open
stage from "3 H" nursery in Ismailia Government, which took from mother
plants developing in greenhouse (relative humidity was 70%, air temperature
27° C) in uniform size, length and shape, at normal harvest maturity (Sepals
starting to reflex) almost all flowers had the same stems 50 cm length and
weight 30 g in the morning and transported with appropriate covers
immediately, stems of cut flowers recut under water to(40 cm length).
The treatments were:
e Control (Tape water)
Sucrose (25, 50 and 75 g/L)
Salicylic acid (1, 2 and 3 mM)
Proline (5, 10 and 15 mM)
Peppermint extract (25, 50 and 75 g/L)
Ascorbic acid (50, 100 and 150 mg/L)
Each treatment was replicated three times placed in laboratory, the temperature
was 18(*2)°C, relative humidity (R.H.) was about (50-60%) and light was from a
white fluorescent lamp (4000 Calvin).

The following measurements in the initial day (0 day), 5™ day and 10" day,
in each sample; total, reducing and non-reducing sugars and starch were
determined.

The total sugars content were determined as described by (Dubois et al.,
1956) and expressed as percent. Reducing sugars were determined by using
Nelson arseno molybdate colorimetric method which described by (Malik and
Singh 1980) and expressed as percent. The percentage of non-reducing sugars
was calculated by the difference between the total and the reducing sugars. In
addition the percentage of starch was determined in petals according to
(A.O0.A.C.1994).
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The experimental design was factorial in randomized complete block design,
and all data obtained throughout the course of this study were statistically
analyzed by the analysis of variance as described by Steel and Torrie (1980)
and all analyses were done by means of (SAS, 2002) statistical software.

RESULTS AND DISSCUSSION

1-Total sugars percent: The effect of some natural components on total
sugars percentage were described in Tables (1 and 2) .

In general, in Tables (1 and 2) the highest concentration ( 75 g/L) of
sucrose treatments significantly decreased the total sugars content , compared
to control and the lowest one ( 25 g/L) in two seasons for both cultivars , except
between the highest ( 75 g/L) and the lowest ( 25 g/L) concentrations in the
second season for "Bella vita" . Data also, showed that significant difference
was found between the intermediate concentration (50 g/L) compared to control
and the lowest concentration (25 g/L) in the second season for "Avalanche”. In
the meantime, significant difference was found between 75 compared to 50 g/L
treatments, in the second season for “Avalanche”. El-Zohairy (1999) mentioned
that sucrose decreased total sugars percentages of Rosa hybrida cv. Marcedes
and Eiffel Tower .The prolongation of the vase life was attributed to the
additional supply of sugars that provide extra food or substrates for respiration
resulted in a higher respiration to flowers (Pun and Ichimura, 2003 ). The
important factor which causes wilting is water stress which occurs when rate of
transpiration exceeds the rate of water uptake (Lama et al., 2013) on rose. In
contrast, Pun and Ichimura (2003) stated that sucrose at lower concentrations
prolonged the vase life of gladiolus by increasing the uptake, where as higher
concentrations seemed to impede the uptake.

As for salicylic acid treatments in Tables (1 and 2), data showed that, the
lowest concentration of salicylic acid (1mM) caused significant decrease in total
sugars content compared to control in both seasons for the two cultivars. Data
also, showed that significant decrease was found between the lowest
concentration (1 mM) compared to the two higher concentrations (3 mM ) and
(2 mM) in the second season for " Avalanche", in one side and compared to the
highest one (3 mM ) only in the first season for “Bella vita", in the other side.
Later, it was found that the intermediate concentration of salicylic acid ( 2 mM)
significantly decreased the total sugars content of petals compared to the
control and the highest concentration (3 mM ) in the second season for "
Avalanche" . Mei-hua et al. (2008) showed that the salicylic acid and sucrose
treatments extended the vase life and improved flower quality with reduced
respiration rate and delay senescence, decrease lipid peroxidation and
malondialdehyde content on gerbera. In contrast , salicylic acid activate the
consumption of soluble sugar metabolism by increasing osmotic pressure and
this lead to increase the sugar content in leaf of Salvia officinalis ( Sahar et al.,
2011) .

In general, proline treatments decrease the total sugars content. The
highest concentration (15 mM) significantly decreased the total sugar
compared to control and the lowest concentration (5mM ) in two seasons for
two cultivars , except between the highest (15 mM) compared to the lowest
one(5 mM) in the second season for " Bella vita" . Data also showed that
significant difference was found between the intermediate concentration (10
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Table (1): Effect of some natural component treatments on prolonging the vase life of cut rose cv. "Avalanche"

flowers on total sugars (percent) at 18(*2)°C and R.H. (50-60%)

Treatments
Periods | Contr Sucrose Salicylic acid Proline Peppermint extract Ascorbic acid Average
(days) ol (g/L) (mM) (mM) (g/L) (mg/L)
25 50 75 1 2 3 5 10 15 25 50 75 50 100 150
“March”
0 243 238 225 213 211 229 238 234 224 208 240 227 213 238 228 214 2.26
5 417 409 399 385 387 403 410 408 395 379 405 391 376 406 393 3.78 3.96
10 6.30 6.24 6.10 594 6.00 6.13 6.16 6.21 6.05 591 6.24 6.10 591 6.22 6.08 5.88 6.09
Treatment | 4.30 4.24 411 397 399 415 421 421 4.08 393 423 4.09 393 422 410 3.93
s Average
L.S.Dg o5 Treatment: 0.26 Dates: 0.11 Treatment x Dates: 0.46
“November”
0 270 261 247 226 233 248 261 260 250 230 262 247 228 261 248 2.29 2.48
5 410 400 388 373 377 391 401 394 380 369 401 388 372 403 392 3.75 3.88
10 547 537 525 510 514 529 540 536 524 508 539 527 513 539 526 5.09 5.26
Treatment | 409 399 387 370 375 389 401 397 385 369 401 387 371 401 389 3.71
s Average
L.S.Dgos Treatment: 0.11 Dates: 0.05 Treatment x Dates: 0.16
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Table (2): Effect of some natural component treatments on prolonging the vase life of cut rose cv. "Bella vita" flowers
on total sugar ( percent) at 18(*2)°C and R.H. (50-60%)

Treatments
Periods Sucrose Salicylic acid Proline Peppermint extract Ascorbic acid Average
@ays) oo @D () (mM) (/L) (mg/L)
25 50 75 1 2 3 5 10 15 25 50 75 50 100 150
“March"
0 284 279 270 250 252 269 278 277 263 251 278 266 248 279 273 255 | 267
5 408 4.00 390 3.77 376 393 402 399 390 370 400 392 380 401 392 375| 3.90
10 555 549 536 518 520 539 548 546 534 516 550 540 519 547 534 517 | 5.36
TrAe\‘;"::;‘;gtS 416 499 399 382 383 400 409 407 396 3.79 409 399 3.82 409 400 3.82
L.S.Dgos Treatment: 0.18 Dates: 0.08 Treatment x Dates: 0.32
“November”
0 291 286 274 254 253 272 286 284 273 252 283 271 253 286 273 251 | 271
5 423 415 403 386 3.87 408 419 418 404 386 414 402 384 419 407 390 | 4.04
10 603 596 585 564 570 585 596 594 582 561 598 586 568 597 583 564 | 583
Tf\f‘;’:;g’;ts 439 432 421 401 403 422 434 432 420 400 432 420 402 434 421 402
L.S.Dgos Treatment: 0.36 Dates: 0.16 Treatment x Dates: 0.63
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mM) compared to control in the second season for "Avalanche" and the first
season for "Bella vita”. Later, significant difference was also found between the
intermediate concentration (10 mM) compared to the lowest one (5mM) in the
second season for "Avalanche" also only in Tables (1and 2). Chen et al. (2006)
worked on tomato and suggested that, proline acts as a potent antioxidant
against reactive oxygen species. Hua and Guo (2002) showed that an
exogenous application of proline enhanced the activity of superoxide dismutase
on soybean which acts as a potent antioxidant against reactive oxygen species.
In contrast, Kumar et al. (2010) stated that besides protective effects proline at
high concentration induced the early senescence petals of rose and terminated
the vase life of treated flowers earlier than control.

As for peppermint extract treatments data in Tables(land 2) showed that,
the highest concentration ( 75 g/L) caused significantly decrease in total sugars
percentage compared to control and the lowest concentration ( 25 g/L) in first
season for both cultivars in one side, and compared to control only in second
season for "Bella vita" in the other side. While, the two higher concentrations
(75 and 50 g/L) significantly decreased total sugars content compared to control
and the lowest one (25 g/L) in second season for "Avalanche" only. Data also,
showed that significant difference was found between (75 and 50 g/L) in second
seasons for " Avalanche". Shanan (2012) revealed that application of anise,
cumin, geranium oil extracts caused decreasing in transpiration rate which
reflect on prolonging the vase life of rose flowers. Antibacterial properties of
essential oils assigned to their lipophilic character that accumulate in bacterial
membranes causing energy depletion (Conner,1993). Marandi et al.(2011)
found that ajowan oil at (500 mg/L) caused increase in vase life gladiolus
compared to control and the highest concentration (1000 mg/L) .

InTables(land 2) , the highest concentration of ascorbic acid (150 mg/L)
significantly decreased total sugars content in petals compared to control and
the lowest one (50 mg/L ) in two seasons for two cultivars, except between the
highest (150 mg/L) and the lowest one (50 mg/L) in the second season for
"Bella vita" .The intermediate treatment (100 mg/L) significantly decreased total
sugars content compared to control and the lowest concentration ( 50 mg/L) in
second season for "Avalanche" only. Data also, showed that significant
difference was found between (150 and 100 mg/L) in first and second season
for "Bella vita" and "Avalanche" respectively. Ascorbic acid also has been
associated with several types of biological activities in plants such as in enzyme
co factors, antioxidant, and as a donor / acceptor in electron transport at the
plasma membrane or in the chloroplast (Conklin, 2001). A high level of
endogenous ascorbate is essential effectively to maintain the antioxidant
system that protects plants from oxidative damage (Cheruth, 2009). In contrast
Abdulrahman et al. (2012) showed that ascorbic acid resulted in the lowest vase
life of snapdragon flowers .

Resulted in Tables (land 2) cleared that the total sugars percentage
significantly increased throughout the previously mentioned periods, and the
10" day showed the highest value compared to 0 and 5™ day. These results
attributed that the starch was completely hydrolyzed into soluble sugar such as
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glucose, fructose and sucrose as ripening progress (Pila et al., 2010) . There
was an appreciable increase in the content of total sugar with the increase of
storage periods (Molla et al., 2011). In contrast, the total sugar content in the
cut flowers varied throughout the observation period which showed rapid
decrease in sugar content (Lama et al., 2013).

2. Reducing sugars (percent):- The effect of some natural components on
reducing sugars percentage is presented in Tables (3 and 4).

As for sucrose treatments in Tables(3 and 4), the two higher treatments (
75 and 50 g/L) significantly decreased the reducing sugars content in petals
compared to control and the lowest one (25 g/L) in the first season for two
cultivars "Avalanche" and "Bella vita", while in the second season for the two
cultivars " Avalanche" and "Bella vita", the highest concentration (75 g/L)
significantly decreased the reducing sugars content compared to control and
the lowest one (25 g/L).The intermediate concentration (50 g/L) significantly
decreased the reducing sugars compared to control in the second season for "
Avalanche”. Data also, showed that significant difference was found between
(75 and 50 g/L) in two seasons for both cultivars, except in the second season
for “Bella vita”. These results harmony with El-Zohairy (1999) who mentioned
that sucrose decreased reducing sugars percentages of Rosa hybrida cv.
Marcedes and Eiffel Tower. The increase in soluble sugar content of cut roses
treated with 8% sucrose due to its lower ability to translocate the sugars
towards the flower, which leads to early senescence (Lama et al., 2013). In
contrast, Gendy (2000) on gladiolus and (Gendy and Mahmoud, 2012)
suggested that sucrose treatment increased total sugars percentage in bird of
paradise.

The results in Tables (3 and 4) indicated that, the two lower concentrations
of salicylic acid treatments (land 2 mM ), significantly decreased the reducing
sugars content compared to control in two seasons for two cultivars ,except
the intermediate treatment was no significant in the second season for "Bella
vita" . In the meantime, the highest concentration (3mM) significantly decreased
reducing sugars content compared to control in the second season for
"Avalanche". Data also, found that significant difference was also found
between (2 and 1 mM ) for both cultivars in first season only. The use of salicylic
acid could activate the consumption of soluble sugar metabolism by increasing
osmotic pressure, it is supposed that salicylic acid treatment deranges the
enzymatic system of polysaccharide hydrolysis (Khodary, 2004) on maize. In
contrast with the previous result, Hafez et al. (2010) indicated that a continuous
steady of salicylic acid increased total soluble sugars content of Le Conte fruit.

As for, the highest concentration of proline ( 15 mM ) showed significantly
decreased in reducing sugars content compared to the lowest one (5 mM ) and
control in two seasons for two cultivars. Data also, found that significant
decrease was found between the intermediate concentration (10 mM )
compared to control in two seasons for both cultivars , except for the second
season for "Bella vita " cultivar . In Tables 3 and 4, significant difference was
found between the intermediate concentration (10 mM ) compared to the lowest
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Table(3): Effect of some natural component treatments on prolonging the vase life of cut rose flowers cv.

"Avalanche" on reducing sugar ( percent) at 18(+2)°C and R.H. (50-60%)

Treatments
Period Sucrose Salicylic acid Proline Peppermint Ascorbic acid Average
oy [cONO (g/L) (mM) (mM) extract(g/L) (mg/L) 9
y 25 50 75 1 2 3 5 10 15 25 50 75 50 100 150
“March”
0 206 204 192 172 1.76 1.90 2.01 203 189 175 203 190 173 2.00 1.90 1.74| 1.90
5 350 344 332 312 318 332 347 345 331 313 341 331 312 346 333 3.15| 3.31
10 563 556 542 525 529 546 556 554 539 524 557 546 529 553 536 520| 542
Tf\f‘;’;‘;’gs 373 368 355 336 341 356 3.68 3.67 353 337 367 356 338 3.66 353 3.36
L.S.Dgos Treatment: 0.13 Dates: 0.05 Treatment x Dates: 0.23
“November”
0 207 197 182 164 169 1.89 198 196 183 166 200 187 168 199 185 170| 1.85
5 3.38 332 321 305 307 290 296 330 320 304 333 322 306 328 319 3.02| 3.16
10 447 437 427 409 411 426 440 437 425 406 439 428 410 440 427 409 | 4.26
Tf\f‘;’;ggts 331 322 310 293 296 3.02 311 321 3.09 292 324 312 295 322 310 294
L.S.Dgos Treatment: 0.17 Dates: 0.08 Treatment x Dates: 0.28
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Table (4): Effect of some natural component treatments on prolonging the vase life of cut rose cv. "Bella vita" flowers
on reducing sugar ( percent) at 18(+2)°C and R.H. (50-60%)

Treatments
Periods Sucrose Salicylic acid Proline Peppermint extract Ascorbic Average
(days) (g/L) (mM) (mM) (g/L) acid ( mg/L)
Control
25 50 75 1 2 3 5 10 15 25 50 75 50 100 150
“March”
0 233 228 217 2.03 206 220 226 226 215 2.00 295 215 204 225 218 2.00 2.16
5 362 355 339 306 328 343 355 354 343 3.25 351 341 3.23 348 3.37 3.16 3.39
10 480 4.74 461 444 445 466 4.76 471 4.60 4.42 4.74 464 445 473 4.60 4.39 4.61
Tf\"l"e”rg‘;';ts 358 352 339 318 326 343 352 350 339 322 350 340 324 3.49 338 3.18
L.S.Dgos Treatment: 0.13 Dates: 0.06 Treatment x Dates: 0.23
“November”
0 218 214 203 181 185 203 211 212 201 179 214 201 180 210 200 1.80 2.00
5 3.17 311 298 273 285 301 312 308 296 279 307 29 274 311 300 281 2.97
10 492 486 474 451 454 476 484 486 474 457 486 475 456 486 475 454 4.73
Treatments
Average 342 337 325 3.02 308 327 336 335 324 305 336 324 303 336 325 3.05
L.S.Dgos Treatment: 0.26 Dates: 0.11 Treatment x Dates: 0.46
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one ( 5mM ) only in the first season for "Avalanche" . Later, significant decrease
was found between the highest (15 mM ) and intermediate (10 mM ) treatments
in two seasons for both cultivars , except in the second season for "Bella vita".
Hossain and Fujita (2010) demonstrated that exogenous proline provided a
protective action against salt-induced oxidative damage by reducing H,O, and
lipid peroxidation level and by enhancing antioxidant defense and methylglyoxal
detoxification systems on mung bean seedlings. In contrast to the previous
result, Kumar et al. (2010) stated that proline at higher concentration induced
the early senescence petals of rose.

The two higher concentrations (75 and 50 g/L) of peppermint extract as
shown in Tables (3 and 4) significantly decreased the reducing sugars content
compared to control in two seasons for both cultivars , except in the second
season for "Bella vita" the intermediate concentration (50 g/L) caused no
significant decrease . Likewise, the highest concentration (75 g/L) significantly
decreased reducing sugars content compared to the lowest one (25 g/L) in two
seasons and two cultivars. Data also, showed that significant difference was
found between (75 and 50 g/L) in two seasons for both cultivars, except in the
second season for "Bella vita". Basiri et al. (2011) on carnation they stated that
new anti-bacterial agents such as rosemary extract in combination with 6%
added sucrose to vase solution had a positive effect on the vase life. Marandi et
al. (2011) found that ajowan oil at (500 mg/L) caused increased in vase life
compared to control and the highest concentration (1000 mg/L). In contrast,
Abri et al. (2013) found that lipoxygenase activity significantly increased in the
control and the ascorbic acid treated flowers during senescence of rose.

Concerning the effect of ascorbic acid treatments in Tables (3 and 4), the
two higher concentrations (150 and 100 mg/L) caused significant decrease in
reducing sugars content compared to control in two seasons for both cultivars
in one side, except for (100 mg/L ) in the second season for "Bella vita"and
compared to the lowest concentration (50 mg/L) in the first season for
"Avalanche" on the other side the highest treatment (150 mg/L) caused
significant decrease in reducing sugar content compared to the lowest
treatment (50 mg/L) in two seasons for both cultivars. Data also, showed that
significant difference was found between (150 and 100 mg/L) in first season
only for both cultivars. The ascorbic acid has an ability to scavenge a wide
range of reactive oxygen species worked on petunia (Zhang, 2008). In contrast,
Abri et al. (2013) found that lipoxygenase activity significantly increased in the
control and the ascorbic acid treated flowers during senescence of rose.

Results in Tables (3 and 4), cleared that the content of reducing sugars
significantly increased with prolonging the vase life throughout the three stages
in two seasons for two cultivars, and the increase in 10™ day was the highest
value compared to 0 day and 5" day in two seasons for both cultivars. Soluble
carbohydrates increase the osmotic pool and enhance the turgor pressure
which is an essential component in the petal cell expansion processes (Mayak
et al., 2001). In contrast, total soluble solids contents of petals decreased with
an increase in vase life (Bayleyegn et al., 2012).
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Table (5): Effect of some natural component treatments on prolonging the vase life of cut rose flowers cv. "Avalanche"
on non-reducing sugars ( percent ) at 18(*2)°C and R.H. (50-60%)

Treatments
Periods Sucrose Salicylic acid Proline Peppermint Ascorbic acid Average
(days) Control (g/L) (mM) (mM) extract(g/L) (mg/L) 9
y 25 50 75 1 2 3 5 10 15 25 50 75 50 100 150
“March”
0 037 034 033 041 035 038 036 031 0.34 033 037 037 040 038 038 040| 0.36
5 067 065 066 073 068 071 063 063 064 066 064 060 064 060 0.60 0.63| 0.65
10 067 068 069 070 0.71 067 0.60 067 066 067 0.67 064 061 070 071 067| 0.67
TrAe\fg?;Z’;ts 057 056 056 061 058 059 053 054 055 055 056 054 055 056 056 0.57
L.S.Dgos Treatment: 0.24 Dates: 0.10 Treatment x Dates: 0.40
“November”
0 063 0.65 065 063 064 060 063 064 066 064 0.62 060 060 063 0.63 059| 063
5 072 0.68 067 068 070 1.02 1.05 064 060 065 0.69 066 066 075 0.73 073| 0.73
10 100 1.00 098 1.01 1.03 1.03 1.00 098 0.99 102 101 099 1.03 1.00 099 1.01| 100
Tf\f‘;’:;zgts 078 078 077 077 079 088 089 075 075 077 077 075 076 079 078 0.78
L.S.Dgos Treatment: 0.14 Dates: 0.06 Treatment x Dates: 0.23
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Table (6): Effect of some natural component treatments on prolonging the vase life of cut rose cv. "Bella vita"
flowers on non-reducing sugar ( percent ) at 18(*2)°C and R.H. (50-60%)

Treatments

, Sucrose Salicylic acid Proline Peppermint Ascorbic acid

I(D dee;l%(; Control (g/L) (mM) (mM) extract(g/L) ( mg/L) Average

y 25 50 75 1 2 3 5 10 15 25 50 75 50 100 150

“March”

0 052 051 053 047 045 049 051 051 049 051 053 051 045 054 055 055 051

5 047 045 051 0.70 048 050 047 044 047 045 049 051 056 053 056 059 | 051

10 075 0.75 075 0.74 075 073 072 o075 074 074 076 0.76 0.74 0.74 0.74 0.78| 0.75
Tf\f‘et:‘;zgts 058 057 0.60 064 056 057 057 057 057 057 059 059 058 060 0.62 0.64
L.S.Dggs Treatment: 0.11 Dates: 0.05 Treatment x Dates: 0.16

“November"

0 0.73 0.72 0.71 0.73 068 069 075 0.73 072 0.72 069 0.70 0.73 0.75 0.73 0.71 0.72

5 106 104 105 113 102 107 107 110 1.09 107 107 107 1.10 1.08 1.07 1.09 1.07

10 1.12 111 112 114 116 110 112 108 108 105 1.12 111 1.13 1.11 1.08 1.10 1.11
Tffégzgts 097 096 096 1.00 095 095 098 097 096 095 096 096 099 098 096 0.97
L.S.Dg o5 Treatment: 0.16 Dates: 0.07 Treatment x Dates: 0.28
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3.Non-reducing sugars (percent):-The effect of some natural components on
non-reducing sugars was showed in Tables (5 and 6).

The results showed that all treatments, did not affect significantly on non-
reducing sugars content, but there were some concentrations of these materials
caused slightly increase in non-reducing sugars content as:

The highest concentration of sucrose treatment (75 g/L) in the first season for
"Avalanche" and two seasons for "Bella vita" and the intermediate treatment (50 g/L)
in first season only showed slightly increase in Tables (5 and 6). In contrast , the
preservatives containing 8% and 5% sucrose had higher non-reducing sugar content
in petals of rose may be due to the hydrolysis of exogenous sugar in the solutions
(Lama et al., 2013).

Likewise, in Tables (5 and 6), in the two seasons for "Avalanche" the two lower
concentrations of salicylic acid treatments(2 and 1mM) and the highest
concentration (3 mM) in the second season for "Avalanche" and "Bella vita" ,
respectively showed slightly increase in non-reducing sugars content. The treatments
of salicylic acid are found to cause lowering of non-reducing sugar compared to
control ( Pila et al., 2010) worked on tomato.

In the meantime, in Tables (5 and 6), there were slightly increase in non-
reducing sugars content in the two lower concentrations of peppermint extract
treatments (75 and 50 g/L) in the first season, and the highest one in the second
season respectively, of “Bella vita" only. Eshghi and Jari (2013) showed that the
sugar decreased in all treatments and carvacrol treatments (50 Thymus oil+50
Carvacrol oil mg/L ) in gladiolus.

As for, in Tables (5 and 6) there were slightly increase in non-reducing sugars
content was found in the three concentrations of ascorbic acid treatments (150, 100
and 50 mg/L) in the first season for "Bella vita" and the lowest one (50 mg/L) in the
second season for “Avalanche" and "Bella vita" ,respectively. In contrast, all
treatment of ascorbic acid resulted in higher total sugars in Le Conte Pear Fruits than
the control (Hafez et al., 2010).

Data in Tables (5 and 6) , showed that there were an increase in non-reducing
sugars content throughout the 5™ day and 10" day compared to 0 day, except
between 5™ day and 0 day in the first season for "Bella vita”. Data also showed that
significant difference was found between the 10™ day compared to 5™ day in the
second season for "Avalanche" and the first season for "Bella vita". The emboli might
be due to air that is aspired into the conduits that are cut open and to cavitations in
xylem conduits that remain unopened (Van Doorn and Cruz, 2000). During rapid cell
expansion starch content is decreased and soluble sugar content increased in petals
(Sarkka, 2004).

4. Starch content (percent):- The effect of some natural components on starch
content was showed in Tables (7 and 8).

As for the treatments of sucrose in Tables (7 and 8), the two higher
concentrations (75 and 50 g/L) significantly increase petal starch content compared
to control and the lowest one (25 g/L) in two seasons for both cultivars. Data also,

532

Vol. 19 (3), 2014



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

showed that significant difference was found between (75 and 50 g/L) in two seasons
for both cultivars. The dissolved sugars in cells of the petals are osmotically active
substances that draw into the corolla cells making the cell turgid and hydrolyzing the
sucrose for respiration (Pun et al., 2005; Butt, 2005; Delaporte et al., 2005; Elgimabi
and Ahmed, 2009; Elgimabi and Sliai,2013). In contrast, to the previous results as
reported by (Pun and Ichimura, 2003) sucrose at lower concentrations prolonged the
vase life of gladiolus by increasing the uptake.

The lowest concentration of salicylic acid treatment (ImM ) caused significant
increase in the starch content compared to the control and the two higher
concentrations (3 and 2 mM ) in the second season for the two cultivars in one side,
and compared to control and the highest one (3 mM ) in first season for two cultivars
in the second side. No more significant difference was found among the rest
treatments in Tables (7 and 8). Salicylic acid influences the plant growth by regulating
a number of physiological and biochemical processes (Ashraf et al., 2008). Mei-hua
et al. (2008) showed that salicylic acid can extending the vase life of gerbera cut
flowers with decrease reactive oxygen species and ACC-Oxidase (Amino Cyclo
propane Carboxylate-Oxidase).

In the meanwhile, the two higher concentrations of proline treatments(15 and 10
mM ) significantly increase petal starch content in two seasons for two cultivars
compared to control and the lowest one (5 mM ) . Data in Tables (7 and 8) also,
showed that, significant increase was found between (15 and 10 mM ) in two
seasons for both cultivars. No significant difference was also found among the rest
treatments. An exogenous application of proline enhanced the vase life and
concomitantly slowed the senescence (Kumar et al., 2010) on rose. Chen and
Dickman (2005) reported that an exogenous application of proline inhibited the
reactive oxygen species. In contrast, there are reports which showed lower level of
proline coincided with improved vase life of cut OT lily "Mantissa" flowers (Geng et
al., 2009).

Likewise, in Tables (7 and 8) the two higher concentrations (75 and 50 g/L) of
peppermint extract treatments significantly increased starch content compared to
control and the lowest one (25 g/L) in two cultivars and two seasons. Data also,
showed that significant increase was found between (75 and 50 g/L) in both cultivars
and both seasons. Shanan (2012) found that essential oils as anise, cumin and
geranium caused decrease in rate transpiration in rose. In contrast, the greatest
decrease in fresh weight of alstromaria flowers was related to thyme oil (Bazaz and
Tehranifar, 2011).

In the same time, high significant increase was found between the two higher
concentrations (150mg/L) and (100 mg/L) of ascorbic acid treatments compared to
control and the lowest one (50mg/L) for both cultivars and two seasons in Tables
(7and 8). Data also, showed that significant increase was found between 150 mg/L
compared to 100 mg/L treatments in both cultivars and two seasons .The ascorbic
acid contributes to the detoxification of reactive oxygen species that leads to delayed
senescence of flowers(Conklin,2001) worked on gladiolus. In contrast, ascorbic acid
at concentration 150 g/L gave a significant increase in percentage of total
carbohydrates 0.97%as compared with other concentrations, except
control(Abdulrahman et al.,2012)worked on snapdragon flowers.
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Table (7): Effect of some natural component treatments on prolonging the vase life of cut rose flowers cv. "Bella vita"
on starch (percent) at 18(*2)°C and R.H. (50-60%)

Treatments
Period Sucrose Salicylic acid Proline Peppermint Ascorbic acid Average
(days) Control (9/L) (mM) (mM) extract(g/L) ( mg/L) 9
y 25 50 75 1 2 3 5 10 15 25 50 75 50 100 150
“March”
0 2.37 255 279 305 265 246 241 249 281 309 254 290 341 249 287 3.20 2.74
5 3.14 328 358 391 348 329 319 326 353 378 327 360 397 331 367 3.86 3.50
10 1.59 1.73 195 215 189 172 166 1.75 206 238 169 203 249 175 213 242 1.95
Tf\f‘;’;g’;ts 237 252 277 304 267 249 242 250 2.80 3.08 250 2.84 329 252 2.89 3.16
L.S.Dgos Treatment: 0.24 Dates: 0.10 Treatment x Dates: 0.43
“November”
0 1.62 1.80 2.04 2.30 199 174 166 182 214 243 174 210 261 1.78 2.13 2.46 2.02
5 2.76 289 320 342 303 282 277 290 317 341 286 3.27 364 286 322 341 3.09
10 0.79 093 1.15 1.31 1.01 084 080 085 116 148 0.79 1.11 157 0.82 121 1.49 1.06
Tf\"/"e”rgzgts 172 1.87 213 234 201 180 1.74 186 216 244 1.80 216 261 1.82 219 245
L.S.Dgos Treatment: 0.20 Dates: 0.08 Treatment x Dates: 0.32
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Table (8): Effect of some natural component treatments on prolonging the vase life of cut rose flowers cv. "Avalanche" on

starch ( percent ) at 18(*2)°C and R.H. (50-60%).

Treatments
Periods Sucrose Salicylic acid Proline Peppermint Ascorbic acid Average
(days) Control (g/L) (mM) (mM) extract(g/L) ( mg/L) 9
25 50 75 1 2 3 5 10 15 25 50 75 50 100 150
“March”
0 224 235 261 28l 251 238 232 235 265 294 236 262 287 237 257 276 2.52
5 369 381 4.00 422 392 380 374 383 411 439 379 400 425 3.85 408 4.43 4.00
10 123 134 158 173 153 137 130 137 160 186 133 157 1.76 135 152 1.74 1.49
Tf\f‘::;‘;gts 239 250 273 292 265 252 245 252 279 306 249 273 296 252 272 298
L.S.Dgos Treatment: 0.14 Dates: 0.06 Treatment x Dates: 0.23
“November”
0 218 229 255 277 245 228 223 224 257 286 231 257 282 228 248 267| 245
5 327 338 355 377 349 336 331 333 368 395 336 357 382 338 361 391 | 354
10 167 178 201 216 187 174 168 174 202 231 178 202 220 176 194 215| 1.92
Tf\f‘;’:;zgts 237 248 270 290 260 246 241 244 276 3.04 248 272 295 247 268 2091
L.S.Dgos Treatment: 0.12 Dates: 0.05 Treatment x Dates: 0.23
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Regarding the effect of periods on changes starch percentage, the data in
Tables (7 and 8) cleared that, the highest significant content of starch was
found in 5™ day, while the lowest significant value was in 10™ day compared to
0 day. These results due to petal growth which result from cell expansion
requires the influx of water and osmolytes into the vacule thus, petal area as
well as fresh and dry weight increase (Van Doorn, 2001). Certain carbohydrates
are osmotically active and important for turgor pressure maintenance (Drlge,
2000). Carbohydrates are essential to flowering of plants (Bernier et al.,1993)
and an important energy source facilitating flower opening (Marissen and La
Brijn, 1995).
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