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Abstract. The quality of cut lily flowers during its postharvest life is important both for
growers and customers. It is determined by two factors: longevity of flowers and a general
appearance of the entire cut stem during its vase life. The aim of this work was to evaluate
the effects of growth regulators (gibberellic acid and benzyladenine) and the preservative
(200 mg-dm® SHQC+2%S) on quality of cut oriental lily ‘Helvetia,” a white blooming
cultivar very popular on the Polish market. After cutting the flowers were treated for 20 h
with growth regulators (GA; or BA, 500 mg-dm™) and then placed into distilled water.
Non pulsed flowers were kept in a preservative solution composed of 200 mg-dm™ 8HQC
and 2% sucrose. Untreated flowers held in distilled water served as a control. During the
senescence of cut lily flowers the soluble protein and free proline contents were deter-
mined. As the major problem in the postharvest handling of lilies is leaf yellowing, the ef-
fects of postharvest treatments on quality of leaves and their chlorophyll contents were
also studied. The preservative increased vase life of cut lily flowers while gibberellic acid
improved the quality of leaves. In leaves treated with GA; the chlorophyll level was 25%
higher than in leaves on stems placed into distilled water directly after harvest. The level
of soluble protein in petals dropped while free proline accumulated during flower senes-
cence. Flowers treated with GA; and those placed into 8HQC + 2%S solution showed
a delayed protein degradation: the concentrations of soluble proteins after 12 day of vase
life was over 3-fold higher than in control flowers. Also the proline accumulation was de-
layed in flowers on stems placed in the preservative solution, however, no effect of GA3
on the proline level was observed. The soluble protein level correlated with a flower posi-
tion on the stem being lower in lower flowers as compared to the upper ones.
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INTRODUCTION

Longevity of cut lilies depends on a cultivar, growing conditions as well as the con-
ditions during all the stages of the market chain. The first visual symptom of lily senes-
cence is leaf yellowing and browning. Chlorosis begins in basal leaves and proceeds up
the stem. Some of the flower buds do not develop and dry, thus decreasing decorative
values and vase life of the whole lily stem.

Shortening of vase life results from the water and hormonal imbalance occurring af-
ter flower detachment from a mother plant. Petals of some flowers wilt prematurely due
to the disturbed water balance. A low water potential in a cut stem results from xylem
blockage and a lower hydraulic conductivity of conductive vessels. The nature of this
phenomenon may be mechanical, microbiological, physiological or an embolism may
occur. But even if no blockage appears in cut stems the cells of senescing tissues loose
their ability to hold water. Their cytoplasmic membranes cease being semi-permeable
what leads to water and ions efflux from cells and the irreversible petal damages [Jones
and Hill 1993].

Senescence of cut flowers can be delayed by application of a preservative composed
of an antimicrobial compound preventing vessel blockage and of a sugar which contrib-
utes to the endogenous carbohydrate pool in petals and enhances respiration thus in-
creasing flower longevity [Song et al. 1996]. However, trials on several lily cultivars
showed that use of sucrose (0.5-2%) together with 8HQC (200—400 mg-dm™) hastens
leaf yellowing [van Doorn 2008]. Such a negative sugar effect can be minimized by
growth regulators. Gibberellins and cytokinins effectively delay leaf senescence in
many plant species [Hicklenton 1991, van Doorn et al. 1992, Pemberton et al. 1997].
Spraying leaves with a mixtures of these compounds either before [Heins et al. 1996] or
after harvest [Han 1997, Han 2003] prevents chlorosis and increases postharvest longev-
ity of cut lilies.

The aim of the work was to analyze certain senescence-related processes in cut lilies
‘Helvetia’ in order to elaborate methods for proper handling of lilies during harvest,
storage and transport, ensuring their best postharvest quality.

MATERIAL AND METHODS

The oriental lilies ‘Helvetia’ were cut when the first bud in an inflorescence was
fully developed and colored but yet unopened. Stems were recut to 70 cm and placed
into beakers filled with respective solutions after the basal leaves had been removed
from the stems. Growth regulators: gibberellic acid (GA;) and benzyladenine (BA) were
applied in concentration 500 mg-dm™ as 20 h puls treatment after which stems were
transferred to distilled water. One of the treatments included stems held continuously in
the preservative solution combined of 200 mg-dm™ 8-HQC and 2% sucrose. Stems
placed into distilled water served as a control. Neither the preservative nor water were
exchanged during the experiment — they were replenished if needed. The experiment
was carried out in a room with controlled temperature 20°C £ 1°C, relative humidity
60%, quantum irradiance of 35 umol-m™s™, under the 12 h day and 12 h night regime.
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Each treatment contained 20 stems, individually tagged and treated as single repli-
cates. Longevity of individual flowers in an inflorescence was assessed according to
their appearance. The end of vase life was marked by flower wilting, petal abscission
and/or petal color changes while in case of leaves — by blade color fading, yellowing or
drying on 30% of leaf surface. Every fourth day of the vase life — four times during the
experiment — the plant material was sampled for analyses. Total soluble proteins and
free proline were determined in the first, the second and the third flower while contents
of chlorophyll ¢ + b were measured in leaves. For each compound analyzed three ex-
tracts were prepared for each treatment on each sampling date. Results were calculated
on a dry matter basis. Dry weight of petals and leaves was obtained after drying samples
at 105°C according to Strzelecka et al. [1982]. Chlorophyll was determined after extrac-
tion with dimethylformamide (DMF) according to Moran and Porath [1980] as modified
by Inskeep and Bloom [1985]. Soluble proteins were determined according to Bradford
[1976] and free proline by the method of Bates et al. (1973).

Results were statistically evaluated by ANOVA 1 or ANOVA 2 using the Stat-
Graphics Plus program. Duncan’s test at o = 0.05 was applied to assess the significant
differences between the means.

RESULTS AND DISCUSSION

Changes occurring during flower senescence in oriental lily ‘Helvetia’. Senes-
cence processes include degradation of macromolecules, including a decrease in protein
level due to activation of proteases and carbohydrate losses resulting from activation of
B-glucosidases [Rubinstein 2000]. Also in cut lilies the soluble proteins were being
degraded and the rate of these changes was related to the flower position on the stem
(fig. 1). The most intensive proteolysis was occurring in the first flower, i.e. that situ-
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Fig. 1. The soluble protein content in petals of the first, second and third bud of cut oriental lily
‘Helvetia’

Rys. 1. Zawarto$¢ biatek rozpuszczalnych w ptatkach paka pierwszego, drugiego i trzeciego
cigtych lilii orientalnych ‘Helvetia’
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ated lowermost in the inflorescence where on the 12" day of vase life the soluble pro-
tein content was more than 4-fold lower than the initial level (tab. 3). Proteolysis in
younger flowers was less intensive with protein content falling on the 12" day by 50%
and 11% in the second and third flower, respectively (tab. 4 and 5).

Senescence of cut plant material is closely related to water imbalance after flower
detachment from a mother plant. Under the lowered water potential a synthesis of cer-
tain amino acids occurs, such as alanine, glicine, serine and proline [Nigwekar and

Table 1. The effect of growth regulators and standard preservative (8HQC + 2%S) on the vase
life of flowers and longevity of leaves of cut lily flowers

Tabela 1. Wplyw regulatoréw wzrostu i pozywki standardowej (8HQC + 2%S) na trwato$¢ kwia-
tow i dekoracyjnos¢ lisci cigtych lilii

Vase life (days) of cut flowers:

Treatment Trwato$¢ (dni) kwiatow rzedu: Leaves longevity (days)
Traktowanie Trwatos¢ lisci (dni)
1 1T 1T v \%
H,0O 11.8b' 12.4 be 132a 15.0 ab 16.0a 17.0b
8HQC +2%S 142¢ 14.8d 16.6 b 18.8 ¢ 21.6b 17.0b
GA;; 20h— H,O 122b 134¢ 1520 162b 184a 23.0c
BA; 20h— H,O 102 a 104 a 122a 14.6 ab 172a 10.6a
GA;+BA;20h—> H,0 10.0a 11.2 ab 11.8a 13.8a 16.8 a 27.0d

! Means followed by the same letter do not differ significantly at a = 0.05 (Duncan’s test).
! Warto$ci oznaczone ta sama litera nie r6znia sie statystycznie przy o = 0,05 (test Duncana).

Table 2. The effect of growth regulators and standard preservative on chlorophyll a + b content
in leaves during the senescence of cut oriental lily ‘Helvetia’. The initial value:
11.51 mg-g"' DW

Tabela 2. Wplyw regulatoréw wzrostu oraz pozywki standardowej na zawartos$¢ chlorofilu a + b
w lisciach podczas starzenia cigtych kwiatow lilii orientalnej ‘Helvetia’. Zawarto$¢ po-
czatkowa: 11,51 mg-g”'s.m.

Chlorophyll @ + b content (mg-g” DW) on day: Mean for a treatment
Treatment_ Zawarto$¢ chlorofilu a + b (mg-g”" s.m.) w dniu: Srednia
Traktowanie .
4 8 12 dla traktowania

H,O 12.98 gh! 11.82 ef 10.29d 11.70 b
8HQC +2%S 1259 ¢ 12.74 gh 6.38b 10.57b
GAj; 20h— H,O 15.03 i 15.79] 13.04 h 14.62 ¢
BA; 20h— H,0 10.38 d 7.55¢ 4.65a 7.52a
GA;+ BA; 20h— H,0 11.99 f 1155 1143 ¢ 11.66 b
Mean for a date 1259 11.89 b 9.16a

Srednia dla terminu

! Explanations as in table 1 — Objasnienia jak w tabeli 1
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Chavan 1990]. Water stress induces accumulation of free proline which is regarded as
a defense response as the amino acid increases the cell tolerance to dessication and
stabilizes phospholipids of the cell membranes [Kapchina et al. 1991]. Also in petals of
cut lilies the free proline content increased (fig. 2) being the highest on the second sam-
pling date (tab. 6) — twice as high as at the beginning of the experiment. Later this con-
tent kept decreasing, remaining however 50% higher than the initial level. According to
Karolewski [1996] such a drop in free proline content at the end of lily vase life may
indicate a process of tissue decomposition. In younger flowers (II and III) the highest
proline level was found on the last sampling date, i.e. on the 12th day of vase life
(fig. 2) what may confirm their slower senescence rate as compared to the oldest flower.
At the end of the experiment both flowers accumulated more proline that found initially
in their petals — 63% and 100% more in the second (tab. 7) and third (tab. 8) flower,
respectively.

Table 3. The effect of growth regulators and standard preservative on soluble protein content in
petals of the first bud during the senescence of cut oriental lily ‘Helvetia’. The initial
value: 54.54 mg-g'DW

Tabela 3. Wplyw regulatoréw wzrostu oraz pozywki standardowej na zawarto$¢ bialek rozpusz-
czalnych w ptatkach paka pierwszego podczas starzenia cigtych kwiatow lilii oriental-
nej odmiany ‘Helvetia’. Zawarto$¢ poczatkowa: 54,54 mg-g”'s.m.

Soluble protein content (mg-g” DW) on day: Mean for a treatment
TreatmenF Zawarto$¢ biatek rozpuszczalnych (mg-g” s.m.) w dniu: Srednia
Traktowanie .

4 8 12 dla traktowania
H,O 56.87 gh' 52.62 ef 12.46 a 40.65 a
8HQC +2%S 55.56 gh 50.71e 4042 ¢ 48.70 b
GA;; 20h— H,O 65.98 1 54.08 fg 43.56d 54.54b
BA; 20h— H,0O 64.50 i 38.26¢ 1417 a 3898 a
GA;+ BA; 20h— H,0 70.94 57.18h 22250 50.13b
Mean for a date 6277 ¢ 50.57b 26.57a

Srednia dla terminu

! Explanations as in table 1 — Objasnienia jak w tabeli 1

One of the lily senescence symptoms is leaf yellowing which considerably decreases
decorative values of the whole cut stems. This color changes are due to degradation of
chlorophyll responsible for the leaf green color. During 12 days of vase a small but
significant decrease in chlorophyll content occurred: from 11.51 mgg' DW to
10.29 mg-g"' DW (tab. 2).

Effect of the preservative on senescence of cut oriental lilies ‘Helvetia’. A stan-
dard preservative used to prolong vase life of many cut flowers is a mixture of citrate or
sulphate of 8-hydroxyquinoline (8HQC and 8HQS) with sucrose. It has an antimicrobial
properties, decreases transpiration rate and provides a respiratory substrate [Halevy and
Mayak 1981]. Application of the preservative containing 2% sucrose increased consid-
erable flower longevity in lilies ‘Helvetia’ as compared to control flowers held in water:
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this of the first flower by 20% while in the fifth flower by 35% (tab. 1). The longer vase
life was related to a slower proteolysis: at the end of the experiment the protein level in
the oldest flowers on stems held in the preservative was threefold of that in control
flowers (tab. 3). The effect of the preservative was less pronounced in the second flower
where the protein level was only 32% higher than in control (tab. 4). The third flower
was less metabolically active and evidently did not “profit” from sugar in the preserva-
tive as the protein content in its petals dropped even below the level determined in the
water-held flowers (tab. 5).
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Fig. 2. The proline content in petals of the first, second and third bud of cut oriental lily ‘Helve-
tia’

Rys. 2. Zawarto$¢ proliny w ptatkach paka pierwszego, drugiego i trzeciego cigtych lilii oriental-
nych ‘Helvetia’

The preservative limited the increase in free proline contents in senescing lily petals:
on 12" day its level was by 14%, 43% and 12% lower in the first, second and third
flower as compared to the flowers from the control treatment (tab. 6, tab. 7, tab. 8).

However, presence of sucrose in the holding solution negatively affected leaf lon-
gevity and hastened chlorosis as compared to stems held in water. A higher sucrose
concentration (5%) caused leaf blackening due probably to an excessive sugar accumu-
lation in leaf blades and their dessication. These results confirm Han’s [2003] observa-
tions of a negative sucrose effects on cut lily foliage. In leaves on lily stems fed with the
preservative the chlorophyll @ + b content increased up to 8" day of vase life, falling
thereafter to 55% of the initial level (tab. 2). At the end of the experiment this pigment
content was by 38% lower than in control treatment and a visual symptom of the chlo-
rophyll degradation was leaf darkening.

Effect of growth regulators on flower senescence in cut oriental lilies ‘Helvetia’.
Plant senescence is under control of phytohormones, especially cytokinins and gibberel-
lins. In most plants gibberellins are less effective in delaying the senescence-related
processes, however Han [2000] showed that application of GA,4; to lily leaves is more
efficient than treating them with benzyladenine. Other studies also confirmed that in lily
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Table 4. The effect of growth regulators and standard preservative on soluble protein content in
petals of the second bud during the senescence of cut oriental lily ‘Helvetia’. The initial
value: 60.29 mg-g'DW

Tabela 4. Wptyw regulatorow wzrostu oraz pozywki standardowej na zawarto$¢ biatek rozpusz-
czalnych w platkach paka drugiego podczas starzenia cigtych kwiatéw lilii orientalnej
odmiany ‘Helvetia’. Zawarto$¢ poczatkowa: 60,29 mg-g™'s.m.

Soluble protein content (mg-g” DW) on day: Mean for a treatment
Treatment‘ Zawarto$é biatek rozpuszczalnych (mg-g” s.m.) w dniu: Srednia
Traktowanie .

4 8 12 dla traktowania
H,0 60.46 ¢' 57.06 ¢ 33.10b 50.21b
8HQC +2%S 6493 g 4745d 43.83 ¢ 52.07b
GA;; 20h— H,0 70.04 h 64.89 ¢ 5742 ¢ 64.12 ¢
BA; 20h— H,0 49.98 d 48.79 d 2748 a 42.08 a
GA;+ BA; 20h— H,0 64.37 fg 60.93 ef 35.01b 53430
Mean for a date 61.96 ¢ 55.10b 40.09 a

Srednia dla terminu

! Explanations as in table 1. — Objasnienia jak w tabeli 1

Table 5. The effect of growth regulators and standard preservative on soluble protein content in
petals of the third bud during the senescence of cut oriental lily ‘Helvetia’. The initial
value: 56.96 mg-g'DW

Tabela 5. Wplyw regulatorow wzrostu oraz pozywki standardowej na zawartos¢ biatek rozpusz-
czalnych w ptatkach paka trzeciego podczas starzenia cigtych kwiatow lilii orientalnej
odmiany ‘Helvetia’. Zawarto$¢ poczatkowa: 56,96 mg-g™'s.m.

Soluble protein content (mg-g"' DW) on day: Mean for a treatment
Treatment

Traktowanie Zawarto$¢ biatek rozpuszczalnych (mg-g”' s.m.) w dniu: Srednia .

4 8 12 dla traktowania
H,O 66.42 g' 56.78 ¢ 50.72d 57.97b
8HQC + 2%S 78.44 j 57.63 ef 39.95a 58.67b
GA;; 20— H,O 75.891i 6548 g 66.51 g 69.29 ¢
BA; 20h— H,0 47.78 ¢ 4749 ¢ 4545 be 4691 a
GA;+ BA; 20h— H,0 70.72h 59.83 f 43270 57.94b
Mean for a date 67.85b 57.44 ab 49182

Srednia dla terminu

! Explanations as in table 1 — Objasnienia jak w tabeli 1

hybrids gibberellins reduce leaf chlorosis [Ranwala and Miller 2002, van Doorn 2011].
Here the pulsing with gibberellic acid increased significantly longevity of leaves on cut
stems in oriental lily ‘Helvetia’ (tab. 1), delaying chlorophyll degradation in leaf blades
(tab. 2). On the 12" day of vase life the chlorophyll content the GA; treated leaves was
not only by 27% higher than in control treatment but it exceeded the initial pigment
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level determined immediately after harvest (tab. 2). Generally, the above treatment had
no effect on flower longevity. Only in the third flower GA; increased its vase life as
compared to water control (tab. 1). However, in spite of lack of visual differences the
levels of soluble proteins varied between the GAj; treated and untreated control flowers,
being always higher in the former: by 34%, 28% and 20% in the first, second and third
flower, respectively (tab. 3, tab. 4, tab. 5).

Table 6. The effect of growth regulators and standard preservative on proline content in petals
of the first bud during the senescence of cut oriental lily ‘Helvetia’. The initial value:
1.32 pmol-g' DW

Tabela 6. Wptyw regulatorow wzrostu oraz pozywki standardowej na zawarto$¢ proliny w ptat-
kach paka pierwszego podczas starzenia cigtych kwiatow lilii orientalnej odmiany ‘He-
Ivetia’. Zawartoé poczatkowa: 1,32 pmol-g™'s.m.

Proline content (pmol-g” DW) on day: Mean for a treatment
TTr]e(:atmenF Zawarto$¢ proliny (pmol-g” s.m.) w dniu: $rednia
raktowanie 4 8 12 dla traktowania

H,0 2.30 f! 2.86¢g 2.00¢ 2.39b
8HQC +2%S 1.63 be 1.63 be 1.73 cd 1.67 a
GA;; 20h— H,0 1.73 cd 276¢g 230 f 227b
BA; 20h— H,0O 1.76 cd 3.60 1 1.57b 2.31b
GA;+BA; 20h— H,O 1.80d 3.13h 1.07 a 2.00 ab
Mean for a date 1842 2.80b 1732

Srednia dla terminu

! Explanations as in table 1 — Objasnienia jak w tabeli 1

Table 7. The effect of growth regulators and standard preservative on proline content in petals of
the second bud during the senescence of cut oriental lily ‘Helvetia’. The initial value:
1.70 pmol-g' DW

Tabela 7. Wptyw regulatorow wzrostu oraz pozywki standardowej na zawarto$¢ proliny w ptat-
kach paka drugiego podczas starzenia cigtych kwiatow lilii orientalnej odmiany ‘Helve-
tia’. Zawarto$¢ poczatkowa: 1,70 pmol-g's.m.

Proline content (pmol-g' DW) on day: Mean for a treatment
Treatment‘ Zawarto$¢ proliny (pmol-g” s.m.) w dniu: Srednia
Traktowanie ;
4 3 12 dla traktowania

H,0 2.23 de' 2.53g 2.77h 251b
8HQC +2%S 2.10cd 1.60 b 1.57b 1.75a
GAj3; 20h— H,O 1.67b 243 fg 2.30 ef 2.13 ab
BA; 20h— H,O 2.00 ¢ 3.83] 1.70 b 2.51b
GA;+ BA; 20h— H,0 1.70 b 3301 140 a 2.13 ab
Mean for a date 1942 2.74b 195a

Srednia dla terminu

! Explanations as in table 1 — Objasnienia jak w tabeli 1
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Pulsing with gibberellic acid reduced the free proline accumulation (tab. 7, tab. 8)
but not in the oldest flower (tab. 6). Differences between control and pulsed flowers
were well pronounced on the last sampling date when the proline contents in the GA;
treated lilies were by 17% and 26% lower in the second and third flower, respectively.

In 1998 Ranwala and Miller showed that cytokinins had a considerable effect on
longevity and quality of cut oriental lily ‘Stargazer’ but they did not protect leaves
against yellowing. Contrary to Ranwala and Miller [1998] the application of benzy-
ladenine on ‘Helvetia’ lilies in our trials did not exert any positive effects. Longevity of
all flowers in an inflorescence was even lower after the BA treatment as compared to
water control (tab. 1). Both, protein degradation in petals and increase in free proline
contents were faster in the BA treated flowers (tab. 3—8).

Table 8. The effect of growth regulators and standard preservative on proline content in petals of
the third bud during the senescence of cut oriental lily ‘Helvetia’. The initial value:
1.49 pmol-g' DW

Tabela 8. Wplyw regulatorow wzrostu oraz pozywki standardowej na zawarto$¢ proliny w ptat-
kach paka trzeciego podczas starzenia cigtych kwiatow lilii orientalnej odmiany ‘Helve-
tia’. Zawarto§¢ poczatkowa: 1,49 pmol-g's.m.

Proline content (pmol-g” DW) on day: Mean for a treatment
TreatmenF Zawarto$¢ proliny (pmol-g” s.m.) w dniu: Srednia
Traktowanie .
4 8 12 dla traktowania

H,O 227f 1.90d 2.97j 2.38b
8HQC +2%S 1.57b 140 a 2.60 h 1.86a
GA;; 20h— H,0 1.80 ¢ 2.03 e 220f 20la
BA; 20h— H,0O 1.80 ¢ 2.801 2.63h 241b
GA;+ BA; 20h— H,0 1.50b 247g 1.80 ¢ 1.92a
Mean for a date 179 a 2 12b 244 ¢

Srednia dla terminu

! Explanations as in table 1 — Objasnienia jak w tabeli 1

Though the beneficial effect of BA on leaf status is generally recognized [Wingler et
al. 1998] this cytokinin hastened the senescence-related processes in leaves of ‘Helve-
tia’ lilies. On the 10™ day chlorotic spots appeared on leaves which subsequently got
twisted and dried up. Longevity of the cytokinin-treated leaves was by 38% lower than
in control treatment (tab. 1) and the pigment level determined on the last sampling date
was over two-fold lower than in leaves on untreated stems held in water (tab. 2). Sur-
prisingly good results were obtained after a joint application of BA and GA; where
leaves lasted 27 days, i.e. 10 days longer than in control treatment and 4 days longer
than after pulsing with gibberellic acid alone (tab. 1). This result is in line with data
gathered by van Doorn [2011] where, however, use of GA4.; instead if GA; was ad-
vised.
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Such a joint application of BA and GA; cannot be, however, recommended as this
mixture negatively affected flowers whose longevity was shortened and quality de-
creased due to the appearance of brown spots from the 10™ day on.

In conclusion, having in mind that the quality of cut lily flowers during their post-
harvest life is determined by longevity of flowers and an appearance of leaves on cut
stems the suitable treatments should be used — those including growth regulators pro-
tecting leaves against chlorosis and a preservative ensuring longer vase life of flowers.

CONCLUSIONS

1. In senescing lily flowers proteolysis and free proline accumulation occur; both
processes are controlled by the postharvest treatments.

2. The preservative composed of 200 ppm 8-HQC and 2% sucrose increases flower
longevity on cut stems of oriental lily ‘Helvetia’ while GA; in concentration
500 mg-dmdelays leaf yellowing.

3. Intensity of the senescence-related processes depends on the flower position in an
inflorescence. The degradation is faster in lower flowers than in upper ones.
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ROLA REGULATOROW WZROSTU I POZ){WKI W REGULACIJI
PROCESU STARZENIA CIETYCH KWIATOW LILII ORIENTALNEJ
‘HELVETIA’

Streszczenie. Jako$¢ kwiatow ma istotne znaczenie tak dla producentéw, jak i konsumen-
tow. Wyznaczana jest ona przez dwa gtowne kryteria — ogélny wyglad catego pedu oraz
trwalo$¢ kwiatow. Trwato§¢ kwiatdow moze by¢ regulowana przez zastosowanie rdéznych
substancji chemicznych lub pozywek. Celem badan byto okreslenie wptywu regulatorow
wzrostu (kwasu giberelinowego i benzyloadeniny w stezeniu 500 mg-dm™) oraz pozywki
(200 mg-dm™ 8HQC + 2%8S) na pozbiorcza trwatosé cietych kwiatow lilii orientalnej ‘He-
lvetia’. Odmiana ta o biatych kwiatach jest popularna w Polsce i uprawiana na kwiat cig-
ty. Regulatory wzrostu podano w formie 20 h kondycjonowania, po czym kwiaty przeto-
zono do wody destylowanej. Do pozywki kwiaty wstawiono na state. Kombinacj¢ kontro-
Ina stanowily kwiaty umieszczone bezposrednio po zbiorze w wodzie destylowane;.
W czasie starzenia kwiatow cigtych okreslono poziom biatek rozpuszczalnych i wolnej
proliny w platkach pod wpltywem ww. zabiegdow pozbiorczych. Ze wzglgdu na problem,
jakim jest czgsto wczesdniejsza utrata dekoracyjnosci przez liscie, okreslono réwniez ich
trwalo$¢ oraz poziom chlorofilu w blaszkach liSciowych. Zastosowanie pozywki istotnie
wydtuzyto pozbiorcza trwato$¢ kwiatdow, natomiast kondycjonowanie w kwasie gibereli-
nowym op6znito zotknigcie lisci, co wiazato sig¢ z wyzszym poziomem chlorofilu w tej
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kombinacji w stosunku do poziomu w liSciach z kombinacji kontrolnej. Wykazano, iz
w trakcie starzenia si¢ kwiatoéw dochodzi do degradacji biatek rozpuszczalnych i akumu-
lacji wolnej proliny. Wstawienie kwiatow do pozywki oraz kondycjonowanie w GAj sku-
tecznie opoznito degradacj¢ bialek rozpuszczalnych. W ostatnim terminie pomiaru
(12 dzien) poziom bialek w dolnych kwiatach z tych kombinacji byt ponad 3-krotnie wyz-
szy niz w kontroli. Wstawienie kwiatow do pozywki opo6znito rowniez akumulacjg proli-
ny, natomiast zastosowanie GAj nie byto w tym przypadku tak skuteczne. Szybko$¢ pro-
cesu starzenia uzalezniona bylta od potozenia kwiatu: najszybciej procesy degradacyjne
zachodzity w kwiatach dolnych.

Stowa Kkluczowe: pozywki, pozbiorcza trwatos$¢, kwas giberelinowy, benzyloadenina,
wolna prolina, biatka rozpuszczalne, chlorofil
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