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ABSTRACT

An investigation was consummated at Post-Harvest Lab. of
Floriculture Dep., Hort. Res. Inst., Giza ,Egypt during 2008 and 2009
seasons to study the effect of some preservative solutions, viz. distilled
water (control), 10% sucrose + 0.1 g citric acid/l (T1), 100 ppm pix +T1,
200 ppm pix +T1, 300 ppm pix +T1, 100 ppm GA3 +T1, 200 ppm GA;3
+T1, 300 ppm GAs +T1, and STS + T1 on flower heads quality,
longevity, bent-neck phenomenon, water relation and stems and petal
chemical composition of Gerbera jamesonii, Hook.cv. Deliana cut
flowers.

The obtained data exhibited that all preservative solutions, even
distilled water caused a marked increment in the percent of flower heads
fresh weight after 2 days from picking, whereas a significant decrement
was observed afterwards up to 12 days after cut. Flower heads diameter
was progressively declined with prolonging the vase life period, but
significantly improved by most of the used holding solutions. Longevity
and fresh and dry weights of flower heads were also improved. The bent-
neck phenomenon % was cumulatively increased with elongating the
holding period to reach the maximum (100%) in the flowers kept in
solutions containing pix at any concentration, while the least percent was
recorded by solutions containing GAj; at either 100 or 200 ppm
concentrations. Most preservative solutions used in this study reduced
both water uptake and water loss, while others caused a reduction in
water uptake accompanied with a pronounced increase in water loss. So,
water balance means in these solutions were mostly negative, especially
after 4 days from cut . However ,the best means of water balance were
obtained from holding in either100 ppm pix +T1 or 100 ppm GA;z +T1
solutions, which gave positive means throughout the different stages of
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shelf life . The content of chlorophylls a and b in the stems, as well as
carotenoids and soluble sugars contents in the stems and petals were
increased in response to all the used preservative solutions with few
exceptions. However, the superiority in most previous parameters was
ascribed to the solution of 100 ppm GA; + T1.

Hence, it could be recommended to use the holding solution of 100
ppm GAs+10 %sucrose + 0.1g citric acid/I for longer vase- life, less bent-
neck and good colour of Gerbera jamesonii, Hook.cv.Deliana cut flower
heads.

Key words: Gerbera jamesonii, pix, GA3, STS, flower heads quality,
longevity, bent-neck phenomenon, water relation and stems
and petal chemical composition.

INTRODUCTION

Gerbera jamesonii,Hook. (Fam. Compositae) is a small group of
temperate and tropical Asiatic and African perennial herbs grown for their
yellow, pink or orange flower heads .The mature leaves very woolly
beneath, numerous ,with long petiole up to 6-8 inch. Heads solitary, the
showy orange —flame-colored rays strap-shaped could be grown outdoors
around the collections of botanic gardens. They should be grown in the
temperate regions , in a rich compost of sandy loam and peat for
decoration or cut-flowers. Prop. by seeds or by cuttings of side shoots
(Bailey, 1976).

Failure of some cut flowers to open, accompanied by bent-neck and
wilting , seriously reduce their vase life (Zieslen et al. 1978). Following
harvest and during the vase life of cut flowers, there is a rapid decline in
respiration rate .Addition of a floral preservative can reduce this decline
so that the flowers have a comparatively higher respiration rate than the
controls (Kaltaler and Steponkus, 1976). In this regard, Ronghua and
Sufang (2006) found that the solution of 50 ppm AgNOs+ 150 ppm citric
acid + 5% sucrose gave the best longevity and the least neck bending in
Gerbera jamesonii cut flowers. Meman and Dabhi (2007) mentioned that
the vase solution of sucrose 4% +8 —-HQC 250 ppm +citric acid 250 ppm
increased fresh weight of Gerbera jamesonii cv.Savana Red flowers by
promoting solution uptake, improving the vase life and useful life of
flowers, opening of disc florets, with bright, shining red colour and
freshness for a longer duration. Likewise, Amiri et al. (2009) reported
that vase life of Gerbera jamesonii cv. Pags flowers was significantly
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extended from 12.0 days (control) to 24.5 days by using a combination of
aluminum sulfate at 300 ppm and sucrose at 30 ppm, while 30 ppm
sucrose +250 ppm AgNO;3 +250 ppm citric acid combination improved
water uptake and consequently extended vase life, delayed scape
bending, wilting and the curvature of the stem in the end of vase life.

Similar observations were also gained by Mencarelli et al.
(1995),Amariutei et al. (1995),Nagaraja et al. (2000) and Emongor
(2004) on gerbera, as well as Celikel and Karaaly (1995) on carnation,
ShengGen et al. (1997) on rose , Reyes-Arribas et al. (2000) on
Chrysanthemum cvs. Tara and Boaldi,Singh and Tiwari (2002) on rose
cv. Dorris, Abd El-Moneim (2004) on rose cvs. First Red, Golden Get
and Tinike, and Skutnik et al. (2007) who postulated that pulsing for 24 h
or dipping for a few seconds with either GA3 (250 ppm) or BA (100 ppm)
prolonged the vase life of cut asparagus greens and kept chlorophyll,
content at high means. On the other side, Cutting et al. (1990) stated that
the growth regulator pix (mepiquat chloride ) seems to increase Ca levels
in Citrus and has shown to increase IAA levels in tomato and apple .So, it
is believed that this may be an important way to improve postharvest fruit
quality.

This trial aims to examine the effect of some preservative solutions
which contained either of pix ,GA; and STS amended with sucrose and
citric acid on quality, longevity ,bent-neck phenomenon , water relations
and stem and petal chemical composition of cut gerbera flower heads.

MATERIALS AND METHODS

A study was conducted at Post-Harvest Lab. of Floriculture Dept.,
Hort. Res. Inst., Giza, Egypt, during 2008 and 2009 seasons in order to
find out the best post harvest treatment suitable for delaying bent-neck
phenomenon, improving the flowers keeping quality and detecting some
morphological and physiological changes occurring during the vase life
period of the cut Gerbera flowers.

Flower heads of Gerbera jamesonii, Hook. cv. Deliana were freshly
obtained on December,20™ for both seasons from Floramix Farm (El-
Mansouria, Giza) grown under standard cultural practices in a
commercial greenhouse. The flower heads were picked in the early
morning at the mature stage with a uniform length averages and without
leaves. Immediately following harvest, they were pulsed in a solution
which consisted of sucrose at 10% + citric acid at 0.1% during transport
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to the laboratory (2h). The scapes (or stems) were recut to a length of 35
cm and placed in graduated cylinders (3 flower heads/cylinder)
containing one of the following preservative solutions:

1- Distilled water ( referred to as control)

2- Sucrose(10%) +citric acid (0.1 g./1) solution ( referred to as T1)

3- Mepiquat chloride or Pix (1,1-dimethylpiperidinium chloride,
DMPC) solution at concentrations of 100,200 and 300 ppm plus
T1,which was added to each concentration.

4- Gibberellic acid (GA3) solution at concentrations of 100,200 and
300 ppm plus T1,which was also added to each concentration.

5- Silver thiosulphate (STS) solution, which prepared by dissolving
0f 0.34 g AgNO;in 125 ml distilled water (solution A) and 0.632g
of sodium thiosulphate in 125 ml distilled water (solution B).
Solution A was then added to solution B(not reverse) with shaking
to get 250 ml of STS solution. The bases of flower scapes (or
stems) were immersed in STS solution for 5 min . only and then
held in T1 solution.

A drop of xylene was added on the surfaces of the previous
solutions to prevent evaporation throughout the vase life period. The
flower heads were held under a 24 h photoperiod (fluorescent light of
1000 lux ) at 18-20°C and approx 55 % relative humidity .The layout of
the experiment in both seasons was a complete randomized design (Mead
et al. 1993) with three replicates, as each replicate contained three
flower heads.

During the vase life period, some data were recorded every two
days for six times as follows: the change in flower heads fresh weight
(%), flower heads diameter (cm) , bent-neck phenomenon (%), as well as
water uptake, water loss and water balance ( ml/ flower head), while at
the end of vase life period, flower head fresh and dry weights, dry
weight (%) using the equation of: D.W.%= dry weight /fresh weight
x100, and flower head longevity (days) were assessed. The content of
chlorophyll a, b and carotenoids (mg/g f.w.) was determined in fresh
stem samples according to the method of Moran (1982),while in fresh
petal samples, carotenoids content only was evaluated. In fresh stems and
petal samples, however, total soluble sugars (g/100g D.W.) were
measured as described by Dubois et al (1966).

Data were then tabulated and statistically analyzed(except the
chemical measurements) according to SAS Program (1994), using
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Dancan's Multiple Range Test (1955) to compare among means of the
different preservative solution treatments.

RESULTS AND DISCUSSION

Effect of preservative solutions on:
1- Cut flower heads parameters:

Data in Table (1) show that all preservative solutions, even the
distilled water caused a positive increment in fresh weight % after 2 days
from the cut in both seasons, whereas a negative decrement was observed
afterwards up to 12 days after cut. In general , the highest increase in this
parameter in both seasons was induced by 300 ppm GAj; +T1, followed
by the solution of 100 ppm GA; + T1 while the least decrease was found
due to holding in 100 ppm GAj3; +T1 solution in most cases of the two
seasons, followed by STS +T1 solution.

As shown in Table (2), flower head diameter (cm) was
progressively declined with prolonging the vase life period to reach
minimum values at the end of vase life period (12 days after cut) in the
two seasons. On the other hand, most of holding solutions used in this
study significantly improved such trait throughout the different stages of
vase period, with the superiority of 100 ppm GAj3 +T1 treatment ,which
gave the widest diameter in both seasons. Preservative solution treatment
of STS + T1 also improved this character, but at certain stages of the vase
period.

Fresh and dry weights (g) of gerbera flower heads (Table, 3) were
significantly increased due to holding in all preservative solutions
employed in the current work except for the solution which contained pix
at the concentration of 100 ppm as recorded the highest fresh and dry
weights in the two seasons. The heaviest fresh weight, on the other hand
was obtained in both seasons when the flower heads were held either in
200 ppm pix +T1 or in 100 ppm GA3 +T1 solutions. That was true for dry
weight parameter when the flower heads were preserved either in T1
solution alone or in T1 solution



Table (1) Effect of preservative treatments on the change in fresh weight percentage of Gerbera jamesomi Hook. flower heads during the
shelf life period of (2008 and 2009) seasons .

Mday after cut

4day after cut

bday after cut

Sday after cut

10 day after cut

12day after cut

Treatments
2008 008 8 0 00 2008 08 009 200 208 008 2008
D.W Control +H.11C HASC | B840 | -10TB | -2956C | -1164B -33018 SL0C | 50010 | -3041BA | -6760D | -6150C
1045+ 12LCA(TY) +H.91C +056C | -TA0C | -028E | -1OTE | -1445AB -804 13104 | -4055BA | -MLLAB | -4B10C | -MTIB
Pizl0ippm+T1 «i18BC | +110BC | 800C | -OX7E | -JS00CE | -17TBA | -ITO0AB | -1TITB | -A320BA | -38.37BA
PixMippm+T1 +4 §6CB +101BC | -6.10CE | -752AB | -J631CB | -19.64B -J0SIBA | -I84IB | -52A0C | -4601B
Pirdppm+T1 <STBC | +A%BC | T1C | SMBA | 1030C | -2041B 6300 | -0.AC | SL00C | -40.20BA
GAl00ppmT1 +3.71B <5358 | -1304 | -R96A | -2167B | -I6IIBA | -1RE0A | 4164 | 33804 | -207TA ) LG4 | 13184
GA M ppum+T] +550BC +343BC | -433B | 6014 | -1846C | -IL7SB -048BA | 2836B | -37.76BA | -31804 | -0.7OB | -3TH0B
GA00ppmT1 +10.704 +16084 | 1514 | 674 | -M6TC | -2LMB M008B | -2L07C | 4601B | -3T92AB
STTL <1478 +iS0BC | -350B | 404 | -13ESA [ 10334 1064 | 10414 | -3B30AB | -ALASA | -LOOB | -2667B

DLW =Distilled water, 5.=5ueroze, €A =(ime aoid GA=Gibberellic acid and STS=Rlver thiosulphate.
Means within 2 column saving the same letters ara not signifieantly diffevent accordmg to Duncan 's multiple range test (DMRT) at $%ilevel
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Table (2) Effect of preservative freatments on diameter of Gerbera jamesomii Hook. flower heads(cm) during the shelf life period of
(2008and 2009) seasons .

May after cut

{day after cut

day after cut

Sday after cut

10 day after cut

Lday after cut

Treatments

i 2008 il g il plLR! e 2008 2008 il 1008 i
D.W Coniral ILIAb | 10.72BA | 1081BA | 104448 | 046C | O1IC | 840C | S18C 5218 TH1AB iTE | 448B
1085+ 12LCATY) 10578 10044 | 108348 | 1050AB | 9958 | 063AB |S61BC| B.3BC 5188 103AB B | AN
Pilllppa+T1 11218 107548 | 10.76BA | 10.9BA | 947BC | 9248 | 857C [ 82 §.08C 178
Pixlppa+T1 111I4B | 107BA | 103848 | 10168 | 948C | l0C |860CEB| 8I1C | SMIBA THE
Pirdippan+T1 10,678 1L004 | 10468 | 10058 | 10.15BA | 983AB | 847BC | 8.I°CB §.10C 1698
CAul 0TI 11354 W14 | IL17A | 10884 | 10654 | 10074 | 9804 | 93 5414 REEY A | 6914
AT 11354 10834B | 1L10A | 10834 | P6lBC | 9B | SB3E | 5B | S26BA 196AB T4 | 684
CAdppm+T] 1344 | 1076AB | 10024 | 1017B [ 10.4AB | O6l4B | S81B | SI7CB | §.20CB 1758
ST&TI 11108 10668 | 1087AB [ 10218 | 10.35AB | O724B | 0474 | 03A 5514 §.a7A 151 | 1D

D.W =Dustilled water, S =Suerase, €A =Ciime acd GA=Cibberellic aond and ST5=51lver thiosulphate,
Means withm a column having the sam letters are not sizmficantly different accordmg o Duncan s multiple range test (DMRT) at $oleval,
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Table (3) Effect of preservative treatments on diameter of Gerbera jamesonii Hook. flower heads(cm) during the shelf life period of (2008
and 2000) seasons .

14

Fresh weight(zm) Dry weight (om) Dry weight's
Treatments
2008 2009 2008 2008 08 0

DV Contrl 47868 43.81BC 11,618 1L4BC 16357 26,18 A
104S:+01LCA(TY) 10.76AB 41678 14837 14114 20804 20814
Pirlippu-T] £290C 4368 C 1098 C 1116C 15504 25554
Firlilppu-T1 SL48A SL0A 12.93B 12.68B A 1624
Firiilppu-T] 46.33BC $510BC 12. 308 1L00BC 16557 26.61 4
CAlpp-TL 51084 SL33A 15,334 1A 20314 20304
CANppu-TL 30.79AB {1768 14714 1318348 18967 28067
GAMppmT1 46.00BC $0C 12.728 12.08BC 27654 176044
ST1L 48.46B 408C 141048 12848 20104 0134

D.W =Distilled water, 5. =5vueraze, €A =Crime aod GA=Gibberellie annd and ST5=51lver thiosulphate.
Means within 2 colummn having the sam letters are not sizmficantly different accordimg to Duncan s multiple range test (DMET) at $%alevel,

OL SAVAH d4MOTd LND VIddIdD 40 HSNOdSHY
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combined with 100 ppm GAj;. Dry weight (%) was also improved, but
without any significant differences among various treatments and control.
However, the highest percentages of D.W. were registered by the
individual T1 treatment and T1 combined with either 100 ppm GAj; or
STS.

As for longevity of flower heads (days),data in Table (4) exhibit that
it was significantly increased in the two seasons by holding the
flowers in TI1 solution or T1 plus either GAs at 100 and 200 ppm
concentrations or STS solution. The prevalence, however was for 100
ppm GAjz +T1 solution, which gave the best longevity in both seasons.
This may indicate the role of GA; on delaying flowers senescence by
increasing the number of disc florets open, and delaying petal fading and
abscission (Emongor,2004).

The bent-neck phenomenon in gerbera flower heads occurred in the
present study after 6 days from picking, as shown in Table (4), except for
flower heads held in T1 solution and in 100 ppm GAj; +T1, as such
phenomenon appeared in these two solutions after 8 days from picking,
while in the solution of 200 ppm + T1, this phenomenon delayed up to 10
days after cut. In this regard, Emongor (2004) revealed that gerbera cut
flowers held in GAj; had significantly higher water content in the flower
heads and stems, hence maintaining flower turgidity, and showed a
reduction in bent-neck and flower senescence as this increased flower
quality after 14 days of treatment compared to flowers maintained in
distilled water. In addition, Amariutei et al. (1995) found that cells from
ligulae of cut gerbera inflorescence cv. Red Marleen held in distilled
water had a low cytoplasm content, small mitochondria, elongated
chromoplasts  and higher dead cells than cells of those held in 2.5
%sucrose + 150 ppm 8-HQS or GAjsolutions after 8 days of vase life
.Moreover, Mencarelli et al. (1995) concluded that stem break in cut
gerbera flowers thought to be caused by water imbalances and ethylene
evolution which was higher in bent scapes than in straight ones. So, the
occurrence of stem break in gerberas could be ethylene- controlled and
associated with early senescence which might be accelerated by water
stress.

In general, the percent of neck-bending was cumulatively increased
with increasing the vase life period to reach maximum in the holding
solutions containing pix at any concentration after 10 days from cut. After
12 days from cut, this percent ranged between 77-88 % in control solution
and 55-66% in T1 and STS+ T1 solutions. The least percent, however
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was recorded by solutions contained GAj at 100 and 200 ppm
concentrations.

The previous findings are coincide with those postulated by
Ronghua and Sufang (2006),Meman and Dabhi (2007) and Amiri et al
(2009) on Gerbera, Celikel and Karaaly (1995) on carnation, Reyes-
Arribas et al (2000) on chrysanthemum and Singh and Tiwari (2002) on
rose.

2-Water relations of cut flower heads:

According to data presented in Table (5), it is clear that most
holding solutions used in this work reduced both water uptake and water
loss (ml/fl.) with various significant differences when compared to
control in both seasons. That was true for solutions of T1, 200 ppm pix
+T1, 200 ppm GAj3 +T1,300 ppm GA; +T1 and STS+T1, as they caused
higher reduction in water uptake than in water loss. So, water balance
means were negative in most stages of holding period in the two seasons.
The solution of 300 ppm pix +T1, induced a normal reduction in water
uptake, but a great increase in water loss. Hence, water balance means
were also negative in most cases of both seasons. The best water balance
in the two seasons, was however accomplished by the solutions of 100
ppm pix +T1, and 100 ppm GAj; +T1 that caused a significant increase in
water uptake versus a great decrease in water loss. Therefore, the means
of water balance were mostly positive throughout the various stages of
holding period.

This may indicate the role of pix and GAs at low level in raising
water content in flower heads and stems, hence maintaining flower
turgidity (Emongor,2004 and Cutting et al , 1990). In this concern,
Durkin (1979) stated that water balance, a central consideration in the
longevity of cut flowers, depends on the relationship between solution
uptake and transpiration. Solution uptake depends on transpiration,
temperature, light, solution pH, microbial populations, leaf removal,
sucrose level and mineral content .Growth regulators modify transpiration
rates, and hence affect solution uptake (Kaltaler and
Steponkus,1976).Vascular occlusions due to gum deposition may
decrease water uptake and therefore, cause a disturbance in water balance
(Lineberger and Steponkus,1976). On the same line, were those results
attained by Amariutei et al.(1995), Nagaraja et al (2000) and Amiri et
al (2009) on Gerbera jamesonii.
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3- Chemical composition of stem and petal:

From data registered in Table (6), it could be concluded that
chlorophyll a and b content in the stems (mg/g f.w.) was increased in
response to all the used preservative solutions comparing with control in
the two seasons. The mastery, however was attributed to holding in 100
ppm GAj; +T1 solution. A similar trend was also obtained concerning
carotenoids content (mg/g f.w.) in the stems and petals, as the solution of
100 ppm GAj; combined with T1 gave the utmost high content in the most
cases of both seasons.

A slight reduction was observed in only petals of flower heads held
in solutions which contained pix at either 200 or 300 ppm levels. In this
connection, Amariutei et al.(1995) revealed that anthocyanin and
carotenoid pigment contents were intensified in ligulas of cut Gerbera
jamesonii cv.Red Marleen inflorescences due to holding in 2.5% sucrose
+ 150 ppm 8-HQS or GAj solution . Likewise, ShengGen et al. (1997)
pointed out that a solution of 2% sucrose +500mg citric acid/l+250 ppm
GA; or 25 mg AgNOs /1 enhanced anthocyanidin content in the petals of
Rosa shinensis cv. Shenzhenhong. Similarly, were those results of
Mencarelli et al. (1995) and Nagaraja et al (2000) on gerbera, and
Skutnik et al. (2007) on asparagus greens. With regard to soluble sugars
content (mg/100g D.W.) in the stems and petals, data in Table (6) show
that all preservative solutions accomplished in this study caused a marked
increment in such constituent, with the exception of solutions which
contained pix at any level, as they slightly decreased such parameter in
the petals in both seasons. These results, however are in parallel with
those recoded by Amariutei et al.(1995) on gerbera and ShengGen et al
.(1997) on Rosa shinensis cv. Shenzhenhong.

According to the aforementioned results , it could be recommended
to use the preservative solution of 100 ppm GA3+10% sucrose + 0.1g
citric acid /1 for keeping quality, longer vase life, less bent-neck and good
colour of Gerbera jamesonii, Hook cv.Deliana cut flower heads.



Table (4) Effect of preservative treatments on Longevity and Bent-neck phenomenon®oof Gerbera jamesonit Hook. flower heads(cm) during
(2008 and 2009) seasons .

Longevity (daysjat the end of

the shelf life

Bent-neck phenomenon®  during the shelf life period

Trstments ] 6day after cut Sday after cut 10 day after cut 13day after eut
. -ng 2008 2009 2008 2009 2008 1009 1008 1009
DWCoumol | 0.33CB | 0.00C | 33334 [ M54 | M45A [ M445B | G67C | S556B | 88904 | 77784
10%8+1gLCAMY| 11004 | 10.76BA | - - | ILIC | 11D | 443D | 45C | 5556C | 55568
PixlippmeTl [ 900C | 0.00C | 2012AB | 33.33AB | 333AB | 44458 | 77788 | 100.00A
PidippweTl [ 000C | 000C | 33334 | 33334 | 333AB| 44438 | 77788 | 100.00A
PidlppmeT1 | 9.00C | 000C | 3334 | 44454 | 44454 | 55564 | 100.00A | 100004 [ - :
CAll0ppu-T1 | 1L67A | 12004 - | 0B | 11D | 3B3E | 333D | 333D [ 445C
CAMOppn=Tl | 1LODA | 1L33AB | - : : - | N0F | ILIE | 333D | 221D
CAdlppuT1 | 10008 | 9678 | IL1IB [ ILIIB [ 2220B | 2022C | 443D | 55568 [ - :
§T6+T] 1L00A [ 1L00AB | 1L1IB | ILIB | 2228 [ 222C | 445D | M45C | 6667B | 35.56B

D.W =Dustiled water, § =Sueraze, €A =(imie acid GA=Gibberallic acid and STS=51lver thiosulphate.

Means within  columm having the same letters are not sigmficantly differant according to Duncan 's multiple range test (DMRT) at %alavel.

0s

OL SAVAH d4MOTd LND VIddIdD 40 HSNOdSHY



Table (5) Effect of preservative treatments on Longevity and Bent-neck phenomenon®oof Gerbera jamesonii Hook. flower heads(cm) during (2008 and
2009) seasons .

Water uptake

Water Loss

Water balance

Teeatments | 20 | Sr | St | e | Cate | e |2 | G | S | e | e | e | e[ s S saa fERTEHOREDE
cut cat cut Cut ut cat cat cut cut cut cut cut
First seasons (2008)
D.W.Control 1 i—él Eé'f ”’E-;S" 51838 R B B 'lf' 5"_-;-" 1“1’1 +28DE | 10050 | aznc | -endp | -02sp | 02
wnssol1greamy | %R | wsasc | 457 | sioee i als 8 sae | e | earce i | -wasc | 2sE
Pizl00ppm+T1 B8 | saqa | 738 [ TLSL el | w0 - <1208 | +a08s | ~a4sa | wmE | 38
Piz200ppm+T1 Al T e e - +354p | emp | 26782 | -1344c | 23760
Pizd00ppm+T1 e EES 47768 wie | s +045 | anooF | 220 | zusp | -anese
©A,100ppm-+T1 1-"_5"’“ 38404 50.47B *‘5;1 3";*‘ ”c-”“ s503a | +saa | +seB | s1voesa | c1aama | o
GA200ppm-T1 el Lk 71B B S B | samp | ase | 1B | awc | +soma | anec
€430 ppm+T1 LT amasc 51348 Srall B R +5E | -6m1c | 160pe | -6 | nmec
STS+TL 23 anaac 94TB o L s Rl S | ame | eam | nase |anaeco | men | s
Second seasons (2009)
D.W.Control ol IR I ST 1095 | s374am | as20a8 | 7asra | ssoma | ;a1 | +2ssc | as7c | wsic | -mass | anssep | sesep
s solgleaqry | 203 | 226 [ 4172 ] g5 ol e G B e a1mE | snen | onsse | -oeac | s
Pizl00ppm+T1 76 | AL | seds f sLs0 wa e - <58 | 7B | sssea | +nmea | c2em
Pix200ppm+T1 al IRl I P e B - +08% | 7980 | avaiee | -24998c | -a678D
Piz300ppum+T1 BE T R | e o pLIs - <205¢ | amc | 2ossE | -aesac | s
€A,100ppm+T1 R Rz e L8 N sge [ +ema | sama | seom | cama | c1zosa | veaa
©A200ppm-+T1 A B B IR T B B o741a | 4188 | 20158 | -s92c |-2smBc | +s0saB | 2782
GAANppm+T1 140 | 2216 45278 ha L - < | 55| s 233C
STS+TI+T1 el IR Il S e | F ] %L | wme | sam | sa0 | msem | -20ampc | 26mc

D W =Distilled water, 5 =5uc

rose, C A =Citric acid, GA;=Cibberellic acid and 5T 5=5:
MMeans within a column having the same letters are not sigmificantly different accord

rer thiosulphate.
to Dhunean 's multiple range test (DMET) at $%level.
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Table (6) Effect of preservative treatments on chemical composition of Gerbera jamesonii Hook. Stem and petals during (2008 and 2009)

Seas0ns .
Chlorophyll A Chlorophyll B Carotenald: Sl g (e L),
Treatments (mge) (mglz ) (mge) '
[n the stems In the stems In the petals Iu the stems In the petal:

2008 2009 1008 2009 1008 2009 2008 1009 1008 2009 1008 1009
D.W.Contral 0303 .31 0.120 0.8 0.7 0371 0.691 .79 178 1081 1 1328
10%5+0lgLCATI | 0527 | 06 | 097 0.391 0.1y 0414 0.994 0893 118 L 119 1063
Pix100ppm+T1 1320 0.330 | 0.2% 0327 0.2§3 0.301 0.70 0.810 1916 1084 1955 1.08
Pix200ppm+T1 1349 .34 0319 0.338 0.289 0.383 0.6%9 0767 | 24030 1126 At L1
Pix300ppm+T1 0336 0337 | 0308 0.360 0.280 037 0.643 i).736 1036 1163 113 1063
GA,100ppm=T1 0.3§2 038 | 042 042 0.319 0423 L7 18] 116 1 Rl 134
GA,200ppm-T1 0,360 0.39% | 0.9 0.371 0.288 0511 0,72 0843 1103 18 1% R
GA,300ppm+T1 0.1 0358 | 0282 0.330 0.280 0.403 0.736 0.830 116 148 119 1.836
ST8-T1 131 035 0.308 0358 0381 0.380 0.940 1.569 1545 1879 L4 1168

D.W =Distilled water, $.=5uerose, C.A =Crinie aod GA=Cibberellic acd and STS=51lver thiosulphats,
Means within 3 column having the ams letters a2 not siznificantly diffavent according to Duncan s multiple range test (DMRT) at $¥level
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