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ABSTRACT

This experiment was carried out to evaluate the effect of silver nanoparticles (0, 5, 10 and 20 mgl™) on longevity
and quality of cut chrysanthemum (Chrysanthemum morifolium L.) flower. The flowers pretreated for 24 hours with
pulse preservative solution and then were transferred to 8-hydroxyquinoline sulfate 300mg | *and sucrose 3%. Traits
such as vase life, fresh weight loss and stem bacteria counting were measured. According to the results all
treatments had positive effects on the vase life of flowers. Pulse solution with 10 mg 1™ silver nanoparticles
increased the vase life compared to control 3.21 days. The results of the data analysis showed significant difference
in all measured traits at levels 1 or 5%. The present study showed that post harvest life of cutchrysanthemum flower
can be increased using appropriate concentrations of silver nanoparticles.
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INTRODUCTION

Chrysanthemum with the scientific nameGifrysanthemum morifolium L. belongs to Asteraceae family and about
30 species of annual and perennial herbaceous,aamoody and semi-woody exists around the world[17].
Chrysanthemum flowers is one of the most importinters which is traded both as potted and theflowter on
world markets. So that, today it has the worldtose class economy and the cultivation followeddses[15].This
flower has a long vase life that can be attributetbw ethylene production during senescence {5% lbelonging to
non-climacteric group and its senescence is inoresp to changes that occur in the carbohydrateembfi] and
ethylene is not involved in this process [15]. Timest important postharvest problem in Chrysanthemism
yellowing leaves and inability to absorb water tisdeading to premature leaf wilting[8].

Water interaction is the main factor determining tfuality and survival of cut flowers [7] and wasortages
usually cause obstruction in stem vessels [22]mation of air bubbles in the chrysanthemum stenselsswill be

reduced the quality of flowers. This bubbles preé\feam water transport in the stem and consequéeh#éyhydraulic

resistance will increases and lead to severe gatess[23]. Vascular obstruction caused by air lagbban remove
using pulsing treatment of a detergent solution [BEvent water absorption can be attributed terofdictors such
as closed vessels by microorganisms [23]. Henage#@ising anti-bacterial agents in the preservatolations are
effect[9].

8-hydroxyquinoline sulfate (HQS) is a bactericidatl an environment acidic agent which prevent ftoenclosure
of the vessels in the cross-cutting stem by chdrdieposition [11]. Anju et al. [4] reported thatt €@hrysanthemum
flowers which are in preservative solution contagnB-hydroxyquinoline and sucrose have more lifg m@ximum
fresh weight than control.
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Using the compounds of silver nanoparticles istredty new for cut flowers [13, 21] and its impaonte as an
antibacterial has been demonstrated[2, 14]. Lialefl13] investigated the effect of pulsing treantse(24 h) of
silver nanoparticles (5, 10 and 20 riy on vase life of gerbera flower and concluded fhatg I* pulsing treatment
of silver nanoparticles due to the reduction intbdal population and preventing the blockage ofery will
increase more than double vase life than controlaii et al. [3] reported that using silver nanopkes increased
the amount of water absorbed, fresh weight andaedilipid peroxidation than control in cut tuberdissver. Solgi
et al. [21]in a study of gerbera .ciDune’stated that the flowers that are maintainedSior 10 mg Tsilver
nanoparticles have longer vase life. There wersigoificant difference between the performances &mig I'is
the most suitable concentration. Qale Shakhiai. [18] studied the effect of different levels ofver nanoparticles
and humic acid on cut Alstroemeria flower and cotmeconcluded thatl0 mg*lIsilver nanoparticles may be
appropriate to increase the vase life.

The purpose of this study was to investigate thiecefof silver nanoparticles on survival and qualdf
cutchrysanthemum flower and to introduce the besitinent to increase the vase life and improviagiport in
floriculture industry.

MATERIALS AND METHODS

In May 2012, cut Chrysanthemum flowers were hapgbstt the commercial stage, prepared from a prodoce
Tehran and immediately transported to the postdsdrlaboratory of Islamic Azad University, Raslanl for treat
and evaluation the traits. First, Chrysanthemurmmsteross-recutting (52 cm) in 38°C water and allvés were
removed from the bottom to the fourth node. Thipegiment was performed in a factorial complete canized
design with silver nanoparticles factor at 4 ley@s5, 10 and 20 mg*) with 3 replicates and 12 plots. The 4 cut
flowers were placed in each plot. Flowers pretrabering 24 hours with the pulse preservative smtuaind then
were transferred into 300mt#-hydroxyquinoline sulfate and sucrose 3%. Durimg éxperiment, in order to avoid
vascular occlusion, 1 cm recutting of stem end da@s once every two days within water 38°C.

Conditions of the experiment site was including #2ehour lighting and 12 hour dark that was proglithy white
fluorescent light. Light intensity was }@nol m?s®, room temperature, 20+2°C and relative humiditg \68-70%.
Statistical analysis of data variance was performigd SAS software and mean comparison was basedbdntest.
Traits were measured as follows.

Vase Life: Vase life defined as the distance between to seatment to flower senescence which associatdd wit
petals wilt and the leaves changing color and wasessed as days.

Fresh Weight Loss:According to the initial fresh weight, final fresteight and recuttings weight during vase life,
fresh weight loss amount in gram for each cut flowas calculated according to the following equatio

Fresh weight loss = initial fresh weight-(final feweight +recuttings weight)

Stem Bacteria Counting 24 hours after pulsing treatment, about 2 cm {f)/%as cut from the stem end and the
bacteria colonies were counted by Van Meteateal.[24] method.

RESULTS AND DISCUSSION

Vase Life

Analysis of data variance showed that the effectifdérent concentrations of silver nanopatrticlestioe vase life is
statistically significant at 1% level (Table 1). teen different levels of silver nanoparticles,atreent with
concentration of 10 mg*and control showed the maximum (17.16 days) andlghst vase life (13.95 days),
respectively (Fig 1).

All concentrations of silver nanoparticles sigrdgfittly increased the vase life than control that e@ssistent with
the results of Liu et al.[13], Solgi et al.[21], &&e et al.[16], Safa et al.[20] and Hoseinzadeldlid 0] studies
about the effect of silver nanoparticles on therimupng vase life of cut flowers. Increase the vifeeof cut flowers
using silver nanoparticles can be attributed taaiti-bacterial role [2]. Since the growth of migrganisms may
increases in solutions containing sucrose [12}esihanoparticles with its antimicrobial propert@svents vascular
occlusion and prevents from the creation of watterss and early petals wilting due to reduced walbsiorption in
the stem [6]. According to the results obtainedrfrdata average for vase life (Figl), high conceiatnaof silver
nanoparticles (20 mg) was accounted the lowest increase in the vasefdifiowed by control. This can be
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attributed to the toxic effect of high concentragoof the treatment which this result is similathat of Liu et al.
[13].

Fresh Weight Loss

Analysis of data variance showed that the effecdiloér nanoparticles on fresh weight loss tragignificant at the
5% level (Table 1). Silver nanoparticles with camteation of 10 mg1(6.87 g) had the lowest fresh weight loss and
20 mg 1%(10.59 g) silver nanoparticles and control (10.3&ap the highest fresh weight loss (Fig 2). Acomydo

the results (Fig 1, 2), treatments which had theeki fresh weight loss had the highest vase lifd #ris
corresponded with the Reid and Wu [19] who statest flowers weight is regarded as an important xnfibe
flowers wilt. It can be stated that silver nanojgdes with antimicrobial characteristic and prevéam vascular
occlusion [13], reduced water stress and in tusa feesh weight has been reduced.

Stem Bacteria Counting

The effect of different concentrations of silvenpparticles on the bacteria growth rate of stemisrsiynificant at
1% (Table 1). Silver nanoparticles with concentmatof 20 mg thad the lowest stem bacteria colonies (23.33)
compared to control and there was no significafiedince between the three levels (Fig 3). The dataved that

all treatments were effective in reducing bactegiawth compared to control. The positive effectssdfer
nanoparticles can be attributed to prevent frontdsad growth in the vase solution and stem end[54] it seems
that silver nanoparticles due to the decrease eénpthpulation of bacterial and prevent the blockafjexylem
increases the vase life of cut chrysanthemum flahat this corresponded with the results of LialdgtL3], Solgi et
al.[21] about the effect of silver nanoparticlestbe reduction of bacteria colonies of cut flowers.

Table 1. Analysis of variance of the effect of sier nanoparticles on some traits oChrysanthemum morifolium

Source of variations  di  Vase life  Fresh weight losStem bacteria counting

Silver nanoparticles 3 26/514** 49/658* 16343/243**
Error 32 3/229 15/402 1224/562
Total 35 - - -
CV(%) - 11/751 44/829 63/123
**: ggnificant at 1%, *: significant at 5%, ns: no significant
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Fig 1. Effect of silver nanoparticles on vase lifef Chrysanthemum morifolium L.
No: control,Ng: 5 mg 1™ SN,N,: 10 mgl™ SN, N3:20 mg I SN
“According to LSD test, means with the same | etters are not significantly different..
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Fig 2.Effect of silver nanoparticleson Fresh weighlossofChrysanthemum morifolium L.
No: control,Ny: 5 mg 1™ SN,N,: 10 mgl™ SN, N3:20 mg It SN
“According to LSD test, means with the same letters are not significantly different.
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Fig 3.Effect of silver nanoparticles on Stem bactéa ofChrysanthemum morifolium L.
No: control,Ny: 5 mg 1™ SN,N,: 10 mgl™ SN, N3:20 mg It SN
“According to LSD test, means with the same | etters are not significantly different.

CONCLUSION

The results showed that silver nanoparticles wittingicrobial properties and prevent vascular odolusiecreases
water stress and increased vase life, reduce sheteria and reduce less fresh weight of cutchrisamum flower.
Therefore, it is recommended that silver nanoplagi@s appropriate compound, low cost and withalveise
effects on the environment be used to increaseuhaval and succulence of cut flowers.
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