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ABSTRACT

To study the effect of antimicrobial compounds on vase life of cut tuberose flowers, an experiment based on
complete randomized design with four levels of aluminum sulfate (0, 50, 100 and 150 mg I™) was conducted. The
results of data analysis indicated a significant effect of aluminum on enhancing vase life, fresh weight, solution
uptake, protein and carotenoid content. Mean comparison showed that aluminum sulfate with concentration of 100
mg 1™ had the maximum vase life, solution absorption, protein and pigments content and least fresh weight loss.
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INTRODUCTION

Tuberose Rolianthes tuberosa L.) belongs to the Agavaceae family which hasitiaually been considered for the
treasured scent. Among different species of tulsero®ore researches have been done on the spiesthes
tuberosa [14]. Tuberose is a fragrance cut flower whichinisvorthy consideration in the perfume industry][12
Tuberose cut flower has two major reducing agenttsipostharvest life including ethylene sensigidnd vascular
blockage. Various studies have found that bactenatamination is one of the most important factarseducing
postharvest life of cut flowers with the negativepact on respiration, photosynthesis and waterkeptalso with
increasing the evaporation, caused water imbalamck indirectly stimulates ethylene production ahdrgens
postharvest life of cut flowers like tuberose [1)].2Therefore, the use of antimicrobial compounsisch as
aluminum sulfate to increase postharvest life dfflawers like tuberose is recommended [10]. It basen shown
that the use of calcium, aluminum, boron, copp@&ket and zinc salts extends the vase life of ¢omvérs. In
addition to the inhibitory effect of aluminum suBaon reducing microorganism’s activities, it reesicthe
transpiration rate in cut roses. In cut carnatitmvér, the effects of aluminum sulfate on trangpira rate and
stomata exchanges reduce according to the leafattbomand cuticle thickness. Studies show that ubke of
aluminum sulfate, especially at high concentratiores/ cause damage to the leaves of plants suchsasRosa
hybrida L.) [8, 9]. Liao et al. [18] investigated the effeof 50, 100 and 150 mg bf aluminum sulfate on vase life
of lisianthus Eustoma grandiflorum) and concluded that the 150 mydf it extended vase life up to 15.4 days.
Aluminum sulfate also improved water absorption &m$h weight. Hojjati et al. [13] investigated théfect of
different chemical treatments like cobalt chloratel aluminum sulfate on vase life of cut lisiyargtland found that
these treatments can increase the vase life. $nsthdy, the effect of different concentrationsabfminum sulfate
on vase life and postharvest quality of cut tubenwas mentioned.
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MATERIALS AND METHODS

Cut tuberose flowersPplianthes tuberosa L.) were obtained from a commercial supplier irhiiem province on
early morning, which are in 1 m length and 20 toga0r's florets. Cut flowers were immediately tak&nthe

postharvest laboratory, Islamic Azad UniversitysRalran. The 5 cut flowers were placed in 2 litelume plastic

pots and then were treated with the determined exdnations of aluminum sulfate. Experiment was tase

complete randomized design with 4 levels of alumirsulfate (0, 50, 100 and 150 m{ In 3 replications, 12 plots
and 5 cut flowers per plot. The assessed traite wase life, water absorption, fresh weight los&l protein and
carotenoid content. The end of vase life was detexthbased on Wilkins et al. [28] index (loss oltiwg of 50% of

florets mark the end of vase life). Fresh weightswaeasured with the digital balance at the endaskife.

According to the first day of vase life, fresh weigand the weight of re-cut parts of stem endshfreeight loss
was also calculated. Re-cutting was done everyy$ ftam about 1 cm of stem ends. Re-cutting wasdomder

water to refuse vascular air embolism. Flower pretese solution volume was also determined. Vasgperation

rate and reduction of water content in evaporgpiots were recorded. Then, with subtracting the mataporation

from solution reduction, water absorption was clalmd. In order to estimate the carotenoids contené cut

flower was chosen from each plots at tfleday and obtained according to Mazumdar and Majurfid¥ method.

To determine the protein content of petals, atstheay, another cut flower was exited from each put was held

in liquid nitrogen until testing was done accordingBradford [4] method. SPSS software was useshtilyze the
data and means comparison of data was performad LUSD test.

Table 1: Mean comparison of the effect of differentoncentrations of aluminum sulfate on fresh weightvase
life, water absorption, petals protein content andetals carotenoid content of cut tuberose cv. ‘Sitg

Aluminum sulfate  Fresh weight  Vase life (days) Water absorption (mg| Petals protein Petals carotenoid content

(mg I loss (g) ! fresh weight) content (%) (mg g*dry weight)
Control 27.00abcd 10.00abcd 1.45bcdf 27.80c 0.05n
50 mg i* 18.88cd 11.50ab 1.52abcdf 30.10b 0.55e
100 mg it 17.53d 12.00a 1.65abc 38.07a 0.97a
150 mg t* 26.96abcd 9.50bcd 1.57abcdf 28.02c 0.25j

* According to LSD test, in each column, means with the same letters are not significantly different
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Fig. 1: The effect of different concentrations of luminum sulfate on vase life of cut tuberose cv. i8gle’
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Fig. 2: The effect of different concentrations of uminum sulfate on fresh weight loss of cut tuberascv. ‘Single’
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Fig. 3: The effect of different concentrations of luminum sulfate on water absorption of cut tuberosecv. ‘Single’
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Fig. 4: The effect of different concentrations of luminum sulfate on petals protein content of cut tberose cv. ‘Single’
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Fig. 5: The effect of different concentrations of luminum sulfate on petals carotenid content of cutuberose cv. ‘Single’
RESULTS AND DISCUSSION

Analysis of variance showed that different levelsaluminum sulfate had significant effect on vase, Isolution
absorption, fresh weight loss, carotenoids and pigscontent at 1 and 5% probability level. Meamgarison
between different levels of aluminum sulfate showleat treatments with 50 and 100 mgextended vase life to
11.5 and 12 days, respectively (Table 1, Fig. e Priority of aforementioned treatments may beabse of
solution uptake enhancement, improved water relat@nd prevent vascular blockage by microorganismsh
finally resulted extension in vase life [10, 15]e [Btitger [5] showed that the use of aluminum ignproves
postharvest quality of cut roses. Kiamohammdi [dtbidied the effect of antimicrobial compounds om ¥ase life

of cut lisiyanthus Eustoma grandiflorum) and reported that the 160 mdf aluminum sulfate caused the most vase
life extension in comparison to the control whishin agreement with our results. Effect of aluminsutfate on
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solution absorption showed that the 100 nigaas the unique treatment with 1.65 ml per gramhfreight
absorption (Figs. 1 and 2). Effectiveness of alumirsulfate as an antimicrobial compound can béated to its
impact on hydraulic conductivity which is ultimatetontrolled vascular occlusion [10, 21, 28]. Kidraonmdi [16]
studied the effect of antimicrobial compounds oa tlase life of cut lisiyanthus and found that 16§ Fh of
aluminum sulfate increased the relative water aurabout 2% as compared to the control. Liao €tl8] revealed
that the use of 150 mg bf aluminum sulfate in the vase solution increasater absorption and improved the vase
life of cut lisiyanthus flowers. Among the diffetieroncentrations of aluminum sulfate, 100 m@f it with 17.53 g
fresh weight loss had the most superiority thanctiverol (Table 1, Fig. 2). Superiority of this cbimation must be
due to improved water absorption which preventgwias occlusion that eventually led to keeping liregight [3,
23, 26]. Liao et al. [18] studied the effect of minum sulfate on cut lisiyanthus and found aluminsoffate
enhanced fresh weight which confirms our resultse Tesults of means comparison showed that 100 |
aluminum sulfate with 38.07% protein content inseghthe protein level approximately 10% as compétwoeitie
control (Table 1, Fig. 4). The other reason carinbébition of drought stress and water absorptiohacement
which prevents membrane destruction and improvéidreambrane stability [6, 17, 22, 24, 25]. Nikbaldttal. [22]
reported that the use of antimicrobial agents kayteins in cut gerberaGérbera jamesonii). Also, our results
confirmed by study of Hashemabadi [11] on the éftdcantimicrobial compounds on the membrane stgkaind
protein levels in cut carnatio®ianthus caryophyllus cv. ‘Tempo’). Means comparisons showed that 100 fnof
aluminum sulfate had 0.973 micrograms per granresh tissue which had the most priority as compé#oeithe
control (0.593 micrograms per gram of fresh tissti&js might be due to improvement in water absorpwhich
somehow shows antimicrobial activity and affectistedits positively [10, 11]. Hashemabadi [11] rejeal that
antimicrobial compounds increased pigments conigtht increasing water absorption. Basiri and Zaf2jifound
that the use of high concentrations of antimicrbbiampounds increases the amount of carotenoidatigarnation
petals. These results are in consistent with aulte (Fig. 5).
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