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ABSTRACT

The interaction of preservations, growth regula-
tors and cold storage on vase life and quality of
Lily (Lilium longiflorum) cut flowers were investi-
gated. Lily cut flowers were treated with 1 ml mol
silver thiosulfate (STS), 100 ppm gibberellic acid
(GA3), 0.5 ml mol benzyl adenine (BA), 200 ppm
citric acid and 4 % sucrose and then were placed
in cold storage at 5 °C for period of 1, 2 and 3
weeks. Vase life (days), fresh weight (%), total
chlorophyll (%), total carbohydrate (mg / g d. w.),
activity of catalase enzyme content (EU /1 g f. w.)
and amino acid of free proline content (mg / g d.
w.) were determined. Cold storage for one week
and pulsing with using material of GAs, BA and
STS produced the longest vase life, the lowest
catalase enzyme activity, the lowest content chlo-
rophyll decreasing, the highest of total carbohy-
drate content and the lowest amino acid of free
proline content.

INTRODUCTION

The interactions of pulsing in preservatives,
growth regulators also cold storage on vase life
and quality of Lily (Lilium hybrida cv. Borsa) cut
flowers belong to (Family Liliaceae) were investi-
gated and this work was conducted to solve the
problem of low price with increasing the quantity of
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flowers by storing in the refrigerator, which leads to
prolong life and increase the price.

Pulsing in preservative solutions such as 8 —
hydroxyquinoline sulfate (8 - HQS) considered as
lethal substance-microbial (fungus and bacteria)
Witte et al (2014), silver thiosulfate (STS) used as
inhibitor for the production of ethylene Geng et al
(2009), addition of growth regulators such as gib-
berellic acid (GAs) given the highest defense sys-
tem and helps cell division and large size Macnish
et al (2010), benzyl adenine (BA) is considered as
chlorophyll content increasing morally in the leaf
and prevents the decomposition of color Shimizu-
Yumoto and Ichimura, (2013), citric acid (C. A.)
facilitate increases the absorption of the nutrients,
water and solution by flowers Macnish et al
(2008), sucrose known also as inhibit respiration
rates, the necessary energy for the performance of
biological processes and his organizer role for os-
mositic Doi and Reid, (1995).

GAz + BA + STS + C. A. + sucrose 4% with
one week of cold storage increased vase life, fresh
weight, total chlorophylls, total carbohydrates, free
proline and reduced catalase enzyme activity of L.
hybrida cut flower Macnish et al (2010), Emami et
al (2011) and Geng et al (2009).

MATERIALS AND METHODS

This study was carried out in the Lab. of Hort.
Dept., Faculty of Agriculture, Ain Shams Univ. Cai-
ro, Egypt, for the two successive seasons 2012
and 2013, to investigate the effect of pulsing in
preservative solutions, growth regulators and cold
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storage periods on the vase life, fresh weight,

change in total chlorophyll and carbohydrates con-

tents in Lily, as well as, amino acid of free proline
and activity of catalase enzyme content of (Lilium
hybrida) cv. Borsa cut flowers (orange petals).

Cut Lily flowers were obtained from private
farm at 1* of December 2012 and 2013. The flow-
ers of Lily plant were cut at the commercial maturi-
ty after formed of floral buds and appeared colour
of the petals of oldest bud with it is still closed and
not opening flowers yet. Lower leaves were re-
moved up to about 15 cm. from the cut stem base.
Then the flowers stem were cut to 50 cm long and
placed in vases contain a recently prepared (1000
cm®) of the following solutions before cold storage:
1- Citric acid 200 ppm + sucrose 4 % + geberillic

acid 100 ppm.

2- Citric acid 200 ppm + sucrose 4 % +.benzyl ad-
enine 0.5 mm.

3- Citric acid 200 ppm + sucrose 4 % + silver thio-
sulfate 1 mm.

4- Citric acid 200 ppm + sucrose 4 % + gebberillic
acid 100 ppm + benzyl adenine 0.5 mm + silver
thiosulfate 1 mm.

5- Control (distilled water).

The cut flowers were placed in these treat-
ments for 24 h except BA. The cut flowers were
placed for 20 minute only then wrapped in wax
paper without damaging the flowers and put it in
the refrigerator at 5°C (1, 2 and 3 weeks) and
dipped in standard and constant holding solution
consisted of hydroxyquinoline sulfate 200 ppm +
citric acid 200 ppm + sucrose 2 %, to every treat-
ment.

The following measurements were recorded
(on flowers after cold storage periods):

- Vase life (days): vase life was terminated when
the shape of the petals curled, wilted, failed and
curved to behind for nick of flower let with yel-
lowing of lower green leaves.

- Minimum decreasing of fresh weight of flower (%)
after storage.

- Maximum increasing of fresh weight of flowers
(%) during the experiment.

- Total chlorophylls indication in basal leaves
(SPAD) after 7 and 10 days of the first of exper-
iment and before and after the different cold
storage periods.

- Total carbohydrates in leaves (mg / g D. W.) be-
fore and after the different cold storage periods.

- Amino acid of free proline in leaves (mg/g D. W.)
before and after the different cold storage peri-
ods.

- Activity of the catalase enzyme (EU / g F. W.)
before and after the different cold storage peri-
ods.

The experiment were performed in laboratory its
temperature averaged 21 + 2°C and relative hu-
midity 50 — 60 % and under light intensity of 1000
lux from cool white fluorescent lumps to 12 h in
day.

Total chlorophylls assay were measured by us-
ing Chlorophyll Metter Minolta device SPAD — 502
Wood et al (1992) the results of total chlorophylls
were expressed as SPAD. It measures the relative
amount of total chlorophyll present by measuring
the transmittance of the leaf in two wave bands
600 - 700 and 400 - 500 nm and the youngest
leaves and expanded mature fully is used. The
design of the experiment was a Randomized
Complete Blocks in 5 treatments of solutions and 3
cold storage periods with 3 replicates and every
replicate have 3 flowers. The differences between
treatments were determined by using L. S. D. test
according to Snedecor and Cochran, (1989) and
data of the vase life, maximum fresh weight, mini-
mum fresh weight were statistically analyzed using
SAS procedure (SAS Institute Inc. 1996) while,
data of the reading indication of total chlorophylls,
total carbohydrates, amino acid of free proline con-
tents and activity of the catalase enzyme was not
statistically analyzed.

RESULTS AND DISCUSSION
1- Vase life (days)

Data presented in Table (1) showed that the
longest vase life noticed from treatment (4) with
means of (16.6 and 15.5 days) for first and second
seasons, but the shortest vase life noticed from
treatment (5) with values of (12.6 and 11.2 days)
for first and second seasons, respectively and the
differences were significant. In addition, the long-
est vase life occurred with cold storage period for 1
week valued by (18.6 and 20.4 days) for first and
second seasons, while the shortest vase life ob-
tained from cold storage period for 3 weeks by
values of (10 and 6.6 days) for first and second
seasons, respectively and the differences were
significant. As well as, the longest vase life oc-
curred with treatment (4) and one week of cold
storage periods by values of (20.6 and 22.2 days)
for first and second seasons, also the shortest
vase life occurred with treatment (5) and 3 weeks
storage period which gave (6.8 and 4.3 days)
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chrysanthemum cut flowers

Table 1. Effect of preservative solutions, growth regulators and cold storage periods on vase life (days) in

lily during the two seasons of 2012 and 2013

First Season

Treatments Cold Storage (5 °C) 1 Week > Weeks | 3 Weeks Mean
1- C. A. 200 ppm + sucrose 4 % + GA3 100 ppm 18.5 AB 13.5 DEF 9.3 GH 13.8 BC
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 18.6 AB 16.5 BCD 129 EF 16.0 A
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 19.2 AB 16.3 BCD 9.5 GH 15.0 AB
4- C. A. 200 ppm + sucrose 4 % + GA3 100 ppm +
BA 0.5 ml mol + STS 1 ml mol 20.6 A 18.0 ABC | 114 FG 16.6 A
5- Distilled water (control) 16.2BCD | 14.9 CDE 6.8H 126 C
Mean 186 A 15.8B 100C

o Second Season
Treatments Cold Storage (5 °C) 1 Week > Weeks | 3 Weeks Mean
1- C. A. 200 ppm + sucrose 4 % + GAs 100 ppm 21.3A 13.7 DE 72F 140B
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 205A 14.2 CDE 73F 140B
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 21.3A 15.2 BCD 6.2 FG 142 B
4- C. A. 200 ppm + sucrose 4 % + GAsz 100 ppm +
BA 0.5 mI mol + STS 1 ml mol 22.2A 16.2BC 8.1F 1554
5- Distilled water (control) 16.5B 128 E 43G 11.2C
Mean 20.4 A 14.4B 6.6 C

for first and second seasons, respectively and the
differences were significant. These results were in
agreement with Rabiza-Swider et al (2012) who
found that the preservative increased vase life of
cut oriental lily ‘Helvetia’ flowers by using the
chemicals treatment after cutting. Also, Geng et al
(2009) found that the application of STS to Lily
‘Mantissa' flowers prolonged the inflorescence lon-
gevity and improved the quality and the cold-stored
cut flowers showed more improvements in the
quality than the cut flowers without cold storage.
Likewise, SunAe et al (2009) reported that an in-
crease of the vase life of cut lilies (Lilium) Oriental
hybrid 'Casa Blanca' by using various chemical
holding solutions and floral preservatives.

2- Minimum decreasing of fresh weight per-
centage of flowers (%)

Data presented in Table (2) showed that the
minimum decreasing of fresh weight noticed from
treatments (1 and 3) for first and second seasons
by values of (7.7 and 7.3 %), also the maximum
decreasing of fresh weight occurred with treat-
ments (2 and 5) for first and second seasons by
values of (11.7 and 10.5 %), respectively and the
differences were significant. In addition, the mini-
mum decreasing of fresh weight obtained from one
week of cold storage periods which gave (3.9 and

3.6 %) for first and second seasons, while the max-
imum decreasing of fresh weight found with three
weeks of cold storage periods with values of (17.1
and 12.6 %) for first and second seasons, respec-
tively and the differences were significant. Also,
the minimum decreasing of fresh weight resulted
from treatments (3 and 2) with 1 week cold storage
period which gave (2.5 and 2.5 %) for first and
second seasons, but the maximum decreasing of
fresh weight noticed from treatments (2 and 5) with
3 weeks cold storage period by values of (20 and
14.8 %) for first and second seasons, respectively
and the differences were significant. These results
were in agreement with Meeteren et al (2000) who
indicated that hold Chrysanthemum cv. Cassa cut
flowers in deionized water gave a sharp decrease
in fresh weight after 1 - 3 days and after 4 days in
deionized water occurred hydraulic resistance in
the basal part of the stem was 50 times the value
of fresh cut flowers and 7 times the value in tap
water. Also, Meeteren et al (2001) showed that
fresh weight of Chrysanthemum morifolium (Den-
dranthema grandiflorum) flowers started to de-
crease after three days in deionized water, but did
not decrease within the 7 days of the experiment in
tap water and when placed at AQNOs; also. Also,
Han, (2001) noticed that the cold storage (3.3 de-
grees C) reduced the fresh weight of open cut
flowers of Asiatic and oriental lilies (Lilium sp.).
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Table 2. Effect of preservative solutions, growth regulators and cold storage periods on minimum
decreasing of fresh weight percentage (%) in lily during the two seasons of 2012 and 2013

First Season

Treatments Cold Storage (5 °C) 1 Week > Woeks 3 Woeks Mean
1- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm 341 7.0 GH 12.7D 77D
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 421 111 E 20.0 A 11.7A
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 257 7.6 GH 191 A 9.7B
4- C. A. 200 ppm + sucrose 4 % + GA3 100 ppm +

BA 0.5 ml mol + STS 1 ml mol 321 796G 159¢C %.0C
5- Distilled water (control) 6.3 H 96 F 17.8B 11.3A
Mean 39C 8.6 B 17.1A

o Second Season

Treatments Cold Storage (5 °C) 1 Week > Weeks 3 Weoks Mean
1- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm 336G 114C 13.5B 94B
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 25G 9.3D 10.7C 75C
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 30G 8.1 DE 109C 73C
4- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm +

BA 0.5 ml mol + STS 1 ml mol 366G T4E 1318 8.0C
5- Distilled water (control) 54F 114C 14.8 A 105 A
Mean 3.6 C 9.5B 126 A

3- Maximum increasing of fresh weight per-
centage of flower (%)

Data presented in Table (3) showed that the
maximum fresh weight occurred with treatment (4)
which gave (17.2 and 17 %) for first and second
seasons, while the minimum fresh weight formed
with treatment (5) with values of (12.7 and 11.6 %)
for first and second seasons, respectively and the
differences were significant. The maximum fresh
weight obtained from cold storage for three weeks
by values of (21.1 and 18.7 %) for first and second
seasons, but the minimum fresh weight noticed
with cold storage for one week with value of (9.7
and 8.5 %) for first and second seasons, respec-
tively and the differences were significant. The
addition of maximum fresh weight consisted of
treatment (4) with three weeks of cold storage with
values of (27.3 and 23.5 %) for first and second
seasons, also the minimum fresh weight obtained
from treatment (5) with one week of cold storage
and treatment (2) with one week of cold storage
with means of (7.8 and 7.5 %) for first and second
seasons, respectively and the differences were
significant. These results were in agreement with
Elanchezhian and Srivastava, (2001) who found
that chrysanthemum cut flowers fresh weight was
greatest in flowers kept in GA or control solution.

As well as, Emami et al (2011) found that treating
lily (Lilium longiflorum) with GAz; and interaction
with BA on initial fresh weight were highest and
there were positive correlation in 9" and 12" days.
Also, Meeteren et al (2000) found that the change
in fresh weight of chrysanthemum cv. Cassa cut
flowers was positively enhanced during the vase
life in a solution containing calcium chloride
(CacCly) at concentrations commonly.

4- Percentage of total chlorophyll decreasing
(%)

Data presented in Table (4) showed that the
lowest decreasing of chlorophyll content occurred
with treatment (4) and one week period of cold
storage with values of (2 and 2 %) for first and se-
cond seasons, but the highest decreasing of chlo-
rophyll content occurred with treatment (5) with
three weeks period of cold storage with values of
(75 and 70 %) for first and second seasons, re-
spectively. These results were in agreement with
Emami et al (2011) in their study on lily (L. longi-
florum) longevity found that GAz and interaction
with BA on total chlorophyll content were highest
significant and positive correlation in 9" and 12"
days. Also, Zhenghong et al (2007) found that
biochemical effects on safe cut flowers of Oriental
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Table 3. Effect of preservative solutions, growth regulators and cold storage periods on maximum increas-
ing of fresh weight percentage (%) in lily during the two seasons of 2012 and 2013

First Season
Treatments Cold Storage (5 °C)
1 Week 2 Weeks 3 Weeks Mean
1- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm 11.5EF 11.3 EF 16.5 CDE 13.1BC
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 109 EF 15.3 DE 22.3 AB 16.2 AB
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 9.2F 15.6 DE 21.5BC 15.4 ABC
4- C. A. 200 ppm + sucrose 4 % + GAs 100 ppm +
9.2F 15.2 DE 27.3 A 17.2 A
BA 0.5 ml mol + STS 1 ml mol
5- Distilled water (control) 78F 12.5DEF | 17.9BCD 12.7C
Mean 9.7C 14.0B 21.1A
Second Season
Treatments Cold Storage (5 °C)
1 Week 2 Weeks 3 Weeks Mean
1- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm 8.5EFG | 15.4BCD 20.4 AB 14.7 AB
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 75G 15.8 BCD 18.9 AB 14.1 BC
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 9.2 EFG | 13.1DEF | 17.2BCD 13.2BC
4- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm +
8.9 EFG | 18.5 ABC 235A 17.0A
BA 0.5 ml mol + STS 1 ml mol
5- Distilled water (control) 8.1 FG 13.2 DEF | 13.5 CDE 116C
Mean 8.5C 15.2 B 18.7 A

Table 4. Effect of preservative solutions, growth regulators and cold storage periods on mean of de-
creasing rate of total chlorophyll (%) in leaves of lily during the two seasons of 2012 and 2013

First Season

Treatments Cold Storage (5 °C)
1 Week 2 Weeks 3 Weeks
1- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm 8 33 55
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 5 25 45
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 10 35 60

4- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm + BA
0.5 ml mol + STS 1 ml mol

5- Distilled water (control) 15 45 75
Second Season

2 21 35

Treatments Cold Storage (5 °C)
1 Week 2 Weeks 3 Weeks
1- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm 6 30 57
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 5 27 48
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 8 33 51

4- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm + BA
0.5 mI mol + STS 1 ml mol
5- Distilled water (control) 17 40 70

2 23 38
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hybrid lily ‘Acapulco’ after treating by chemical
preservation solutions and cold storage for a week
at 2 + or - 1°C improved the quality included total
chlorophyll content in the leaves and petals and
other physiological indicators.

5- Total carbohydrates content (mg/1g D. W.)

Data presented in Table (5) showed that the
highest total carbohydrates content recorded with
treatment (4) with cold storage period for one week
which gave (46.2 and 38.2 mg / g D. W.) for first
and second seasons, while the lowest total carbo-
hydrate content found with treatment (5) and cold
storage period for three weeks which gave (8.9
and 6.2 mg / g D. W.) for first and second seasons,

Nermeen Badawy; Sohaier Hassan; El-Shoura; El Shreif and Fatma El-Napwya

respectively. These results were in agreement with
Meulen-Muisers et al (2001) in his work on Asiatic
hybrid lilies to determine the importance of carbo-
hydrate within the most mature floral bud stage
and largest buds tepal size of inflorescences,
whereas total carbohydrate content of tepal
amounted to 75% as indicate to the tepal carbohy-
drate content play a major and important role.
While, SunAe et al (2009) showed that cut lilies
(Lilium Oriental hybrid 'Casa Blanca') significantly
maintained high levels of sucrose and total sugar
for a long time as compared with the control (dis-
tilled water) and these results indicated that the
vase life and carbohydrate supply have a strong
correlation.

Table 5. Effect of preservative solutions, growth regulators and cold storage periods on mean of
total carbohydrates content (mg /g D. W.) in lily during the two seasons of 2012 and 2013

First Season

Treatments Cold Storage (5 °C) 1 Week | 2 Weeks | 3 Weeks
1- C. A. 200 ppm + sucrose 4 % + GAs 100 ppm 36.2 26.9 14.2
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 43.2 18.9 19.9
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 43.2 30.2 16.5
4- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm + BA 0.5 ml 46.2 322 26.2
mol + STS 1 ml mol

5- Distilled water (control) 26.2 16.9 8.9

o Second Season

Treatments Cold Storage (5 °C) 1 Week | 2 Weeks | 3 Weeks
1- C. A. 200 ppm + sucrose 4 % + GA3 100 ppm 24.9 17.2 7.9

2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 23.2 19.9 13.2
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 30.2 23.2 9.9

4- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm + BA 0.5 ml 38.2 292 229
mol + STS 1 ml mol

5- Distilled water (control) 22.2 15.5 6.2

6- Free proline content (mg /g D. W.)

Data presented in Table (6) showed that the
minimum free proline content obtained from treat-
ment (5) with 1 week of cold storage periods by
result of (9.5 and 11 mg / g D. W.) for first and se-
cond seasons, also the maximum free proline con-
tent noticed with treatment (4) and 3 weeks of cold
storage periods recorded at (97.7 and 64 mg / g D.
W.) for first and second seasons, respectively.
These results were in agreement with Rabiza-
Swider et al (2012) who found that during the se-
nescence reduced free proline in cut oriental lily

‘Helvetia’ flowers because the preservative de-
layed accumulation of proline. Also, Geng et al
(2009) found that treating cut OT Lily 'Mantissa’
flowers by the application of STS delayed the ac-
cumulation of proline.

7- Activity of catalase enzyme (EU/1g F. W.)

Data presented in Table (7) showed that the
minimum activity of catalase enzyme content rec-
orded from the interaction of treatments (2 and 3)
with one week from cold storage times which gave
values of (39.4and359EU/1gF.W.) for first
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Table 6. Effect of preservative solutions, growth regulators and cold storage periods on mean of
free proline content (mg / g D. W.) in lily during the two seasons of 2012 and 2013

First Season

Treatments Cold Storage (5 °C)
1 Week | 2 Weeks | 3 Weeks

1- C. A. 200 ppm + sucrose 4 % + GAsz 100 ppm 13.6 455 76.7
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 131 46.1 63.7
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 114 42.7 77.7
4- C. A. 200 ppm + sucrose 4 % + GA3 100 ppm + BA 0.5 ml

18.1 55.2 97.7
mol + STS 1 ml mol
5- Distilled water (control) 9.5 36.0 48.3

Second Season

Treatments Cold Storage (5 °C)
1 Week | 2 Weeks | 3 Weeks

1- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm 16.9 44.2 59.2
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 19.2 33.3 59.2
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 15.0 36.0 60.6
4- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm + BA 0.5 ml

34.9 47.0 64.0
mol + STS 1 ml mol
5- Distilled water (control) 11.0 30.2 55.2

Table 7. Effect of preservative solutions, growth regulators and cold storage periods on mean of
activity of catalase enzyme content (EU / 1 g F. W.) in lily during the two seasons of 2012 and 2013

First Season

Treatments Cold Storage (5 °C)

1 Week | 2 Weeks | 3 Weeks

1- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm 47.3 67.5 110.5
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 394 77.6 116.6
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 45.3 55.4 104.4
4- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm + BA 0.5 ml

49.5 79.3 86.5
mol + STS 1 ml mol
5- Distilled water (control) 148.6 188.9 249.6

Second Season

Treatments Cold Storage (5 °C)
1 Week | 2 Weeks | 3 Weeks

1- C. A. 200 ppm + sucrose 4 % + GA3z 100 ppm 37.9 67.1 123.1
2- C. A. 200 ppm + sucrose 4 % + BA 0.5 ml mol 44.6 69.8 111.8
3- C. A. 200 ppm + sucrose 4 % + STS 1 ml mol 35.9 87.1 123.7
4- C. A. 200 ppm + sucrose 4 % + GAz 100 ppm + BA 0.5 ml

47.6 78.8 109.6
mol + STS 1 ml mol
5- Distilled water (control) 135.1 180.5 251.7
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and second seasons, but the maximum activity of
catalase enzyme content produced with treatment
(5) and three weeks from cold storage times val-
ued with (249.6 and 251.7 EU/ 1 g F. W.) for first
and second seasons, respectively. These data
were in agreement with Luo and Li, (2005) in his
work on senescence of cut flowers of lily (Lilium
longiflorum), he found that the pre-treatment solu-
tion for 12 h contained 4 % sucrose and 300 mg /
litre of 8 - hydroxyquinoline citrate (8 -HQC) in-
creased the activity of catalase (CAT). Also, Ran-
wala and Miller, (2000) found that Lilium cv. Star-
gazer, plants were held for 2 weeks at 4 degrees C
in darkness after pretreatment by foliar sprays with
100 mg GA4.7 / litre, was prevented rapid leaf se-
nescence and shifting from 4 to 22 degrees C,
including rapid loss of catalase activity were de-
termined during storage at 4 degrees C and during
6 days after transferring the plants to 22 degrees
C.
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