%f&w%ﬁ,

P g b gy s i
ran 09 a)w "o)l{,? 9 Comn N>
http://jopp.gau.ac.ir

290 S 85 3355 SN 9 JF LIS 05 52058 O 3391 9 LT S il iidio Sl slowd S

TGS 93 9 Loy g5 3 gans”
Ol S o820 515 SALS anwr 5 POl sy S e 5 Ol S oKy ( SLEL ontige 5 pke 05,5 Ll

Oliws S o823l SLEL mign 5 pshe 05,5 Lot

\Y40/71/Y4 J:‘J-L-L' GJ\U FAARY-JAVA I WG PR GJU
045>
rrekes 51l (VU alasl E50 s eap IS s 3 Sk g S on e S K s idde 5 Akl
5y s S asls Ly, 05, e st (kS (S e 5ol Sl ) IS Slsle ann s s
ot oy Bl DI 3550 3 e gee SLMBI il aas I b s Wil lnlS Jsle S Comer 18
5 CoiS Lai e Sl lse bl iy o8l g o3l slatagsy 5 Al (il (6355laS s eslinal 34
5 ek DL s kS gla bl e lasled J Ras nl 0l 85 ) po S oS e 15
bl sl Sy o3 S S BRIy

Lo, Shdsl 5 2 5o ads e T 510 Glaclile b o stdlST ¢ s s sl (055 sl bl A1 la s, 5 3le
5ol sl il Larld (oS Jsle Cla g atesn bl Sopon ) 00 1l S A 5 b slackle
o o3k ey ¢85 oS G IS el s s dle g o s S Somer SIS (S5 e o daS LIS
5SS e b sl SLls Tl B s (6l i sas Oles o33 Jalo 5 ajlas Jsl Jole) Loy ySU &y ialesl s

5SSy [ et s S5 s

s Bl Jls Ol (S e s el 505 Bl Sline e,s Dbl s alS e pulal Calie glaslas tlaazily
s ol gbelS S Ol ile Slio Ll azils @30l A LSS S5 cii 8 s Sl 0l 5 S Gk
b il pae sba bl e s LS IS (S5 a5 duss wile Gl b SL e Wl Gy o sl
Wl el Ga cii Gals (olnlS Jslows o (S50 2 s 2y Se Vol s 0l il L S 1
GBS e i A5 s el e I o S IS (s do s (RS s 2l SL Comer a8

g s e o S350 e o Lol sl oS 55 0L 1) 5 1) S V0 Ll w0 by e (G, )))

oS e S onlS e s oo Shann ol 3 4, LBa o SL3EL 5 05 elel S b 1 S 4
s ek O3l L aslie 55 0L el ) eslizad s edd (5, Se3lbl Slis Sl 5y e il a a5 L Ly s
o oRIB Gl A 5 A S 10 CBlE w4 0Ly Gelul Sl eslinad Ol e e, E D3 SU e se DL
Srosln Bl b g5 ke slasiasn dagds g SSUS © ary bl o3V ar ST 50l o 55 155 oS

2,8 Sy go wdlie glagd ) 3550 5

Q_’»‘M B lie Lg)]‘)‘il:' JDL..I: «lﬁ)j ev.ujg«.ﬁ Corar ‘dhlis duw—)l—nﬂl L;.{.'Jf ‘;l.boj’}

m.saba@uok.ac.ir ;435 Jsies ©

&y



WATL(Y) ylowsd (YE) > (AL S5 (slasing iy & pul

Lile LIl 55 b (sl Sl Lol Lls

Jsloe 53 & wien Lag B 5 L jasin dlags S
kS dsle s el 5 S e s oS
5 Oliy dedas O L s daw 5 eslizal 5 4
o cdls (YY) Wl s QlfJ;;Sg_éfm
Sl o Ll 5o pelS e 3 O 3
sl ple glala; e, i @l s gl
5ol Wy G gl T by e
"PCD) od syl S, Sl S
2l s Lo Se A3, e (FT) WS
Calla 2l o obnlS sbe s OLILL 5,
Glaion ongn S p gla S Sl s (S
Slr Gn bl s S O ol
oo S LIl A s A, 5l S s
Al Lol (Bl il Gl sl
SL S axile S Kl S SIS OSSR
S sladyl=e 2 o
Aoy 0 3,80 5 2 s Di&gﬂ Yoo o il 1l
o 3 4 W b S Bl gl LS
SASYsb e sl sl a8 Wle oS 550
() WS i 1 s Gl s it Sl

0 DU gy 508 Sl 0 g o0 glaSed
Gl L cer 8 e SLSS
S, Dl (FE) Ly e 588 S sla S
SIS Jshee 53 015,08 5 col 63 1S (6 5L,
(S35 (o pe Ll u—il-%}fﬁ“ Jsb il
SYA YO X8 OY) ol ol 55 5 1005 e,
o tes ohdst i Ks sl tass s (Y0
s o« Soun G b S oS ee (4153
(KO 5 YA Y YY) el als 3550158 ST 5 5,

U,Z.Sg_)_ﬁjg.\.a osle & eJE..: CJ‘)J‘).:L: 450.1\ k:,.il.é.! BE

2- Vase solution=preservative solution
3- Program cell death (PCD)
4- Silver Nanoparticles
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1- Carvacrol

2- Thymol

3- Zataria

4- Black cumin [Bunium persicum (Boiss.)
B. Fedtsch]

5- Thyme (Thymus vulgaris L.)

6- Peppermint (Mentha piperata L.),

7- Senescence
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2- Vase solution uptake
3- Flower head
4- Membrane stability index
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1- Re-cutting
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1- Plate count agar (PCA)
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Figure 1. Relative fresh weight changes (A) and the effect of different plant essential oils and silver
nanoparticles treatments (B) on relative fresh weight of gerbera cut flower cv. Pink Power during maintenance
in vase solutions [C: control (distilled water containing 1.5% sucrose), OST1 and OST2: 15 and 30 pL L!
lavender, O1 and O2: 15 and 30 puL L' eucalyptus, Z1 and Z2: 15 and 30 uL L' ajowan, Agl and Ag2: 40 and
80 uL L silver nanoparticles]. Different letter (s) represent significant differences according Duncan multiple
range test (P=0.05).
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Figure 2. Cumulative preservative solution uptake changes (A) and the effect of different plant essential oils
and silver nanoparticles treatments (B) on preservative solution uptake of gerbera cut flower cv. Pink
Power during maintenance in vase solutions [C: control (distilled water containing 1.5% sucrose), OST1
and OST2: 15 and 30 pL L lavender, O1 and O2: 15 and 30 pL L™ eucalyptus, Z1 and Z2: 15 and 30 pL L
ajowan, Agl and Ag2: 40 and 80 pL L silver nanoparticles]. Different letter(s) represent significant
differences according Duncan multiple range test (P=0.05).
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Figure 3. Stem diameter changes (A) and the effect of different plant essential oils and silver nanoparticles
treatments (B) on stem diameter in the below of flower head in gerbera cut flower cv. Pink Power during
maintenance in vase solutions [C: control (distilled water containing 1.5% sucrose), OST1 and OST2: 15 and
30 pL L™ lavender, O1 and O2: 15 and 30 pL L™ eucalyptus, Z1 and Z2: 15 and 30 pL L™ ajowan, Agl and
Ag2: 40 and 80 pL L' silver nanoparticles]. Different letter (s) represent significant differences according
Duncan multiple range test (P=0.05).
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Figure 4. Stem diameter changes (A) and the effect of different plant essential oils and silver nanoparticles
treatments (B) on stem diameter in the end of stem in gerbera cut flower cv. Pink Power during maintenance
in vase solutions [C: control (distilled water containing 1.5% sucrose), OST1 and OST2: 15 and 30 pL L?
lavender, O1 and 02: 15 and 30 pL L™ eucalyptus, Z1 and Z2: 15 and 30 pL L' ajowan, Agl and Ag2: 40 and
80 uL L' silver nanoparticles]. Different letter (s) represent significant differences according Duncan multiple
range test (P=0.05).

53 01 Ol o30S 5 A3 edalin GosndST 2 s Sle gl 5 LS IS 3 Sp ci e Cuid
3ok & e s S N0 slasles s Ol 3 S i Ol Al e 6 @D ps 5 Sl
L edalie o, Sldeb 1) s 1y S JSo) s el a5 ilesl slenl Gl
s S I8 55 Ss ookl Ol (-0 JS2) Cois Olee Js ol Olas LilsEl gy, (Ao
2 Bl S ey s e slasss o Ll sls Ol b5l g, il LS IS 55 S
Sl Bl Gg ol Y olelS Sl (AT IS) e el LB de w6 S
&ud)\gﬁm;,,,;.muﬁp@\aw Wl ol Cad 55 g Gl Ol IS, 5ba
o 2 G S 56 elS sl 0 S 350 0LL 53 5 ap LSS 5 g ol 5l
LoaS i odalie j2d o 2l Ko v o i S350 O e TV PE I PFC R o
03 s Se 10 0L el e bajles s 23 op o b gl LS LIS s S ol
SWisy e s i Sl s b gxe Bl OLES a3 00 5l 50 LS S s oS 550
(2= Jsle s 8wl 158 N Sl Ol ol me il eslinad 5550 sla sl
o, Syl 1 s s S b eyl j s 0 5 o b Oy e j> S, 5 Bl Js
3 AeS o lagms 0L ) 5 2 S Y Olej 3 Ll sl SlnlS Jsloms 3 (61365 55,5
o 3 LSS Sa 0l e St Lol m ol Ssls 5y 4 (636K
03 S Jibe.kf Jghoes )J‘_}fdb 15K S o3 Ale S S Ol o S e AS sdalloe
Voos ol Sl 1) e 1l S b glasles gl e s 5 sl IS g

(o =1 JS2) i edalin 035 1) 5o 2y S s S V0 5 0L A s s S T slasles

o)



WATL(Y) ylowsd (YE) > (AL S5 (slasing iy & pul

Olipots | Skl sl =0 Aol 035531 J 5508
o Loy ¢ ))lSLM: L: e\Ja.A JZ.:J B (\J,gw Yoo
Sl S o S e plelS
SIS g a3 Bl S S Ol S
Yo LSLQJL’““"? DL Lﬁiw djl}uﬂ DL J; a8l
A Al Se N0 5 0l 1) s a1l S
ol 53 O Ol o eS 5 A3 sdalie 2 IS
Eeos 0Ly & o 2ds e N0 slajles 5o 0L
wL..u\JJ.,\.Z odalin ajj_; Q‘)JJ_:LJIJJJJL:JJJ&A
23 Al S V0 50l 1 s ads S Ve clale
ol 5 bastl o 0l ol b Sl 2
3 xS ORIP e glatl ol O

Llelds clis ‘5)‘JUL3 U.AJ-LJ ‘)L.Aks

A

70
60

50

= 30

(deo ) Bl Sl S0 s
Stem end ion leakage (%)
»

0 2 4 6 8 10
(o) selS s (s,ls 455 0L

Vase period (days)

(doys) Wil sl g ot

Stem end fon leakage (%)

o gy S Lis Gl atls Jsene [ sba

spdn S el il lanlie s Sl s
A s 6 Al e B e IS G L 0L
Sheslinal 5590 slajsles oS sls 0L @L:.} Al
2 S8 Bl e Sl Ol s Guls ixs
Joloee 3 1585 555 0 5 e otk O
Sy Sepl Jsa ob Jlasl 4 il u_ilz.@
SRl eFld 5 elh &) JS ol & R TRV
o N ol g 555 5 Lol W L

ot S 3 e ) 3 O S edalie Lales
ool el sl (S L Garls 5 e WL S
S el 018 s Sos slaail b sees mlo
Sz (V) 15 dsle s S s ks ol
i gl atls (M) I8 5 (V) e S
e 53 5 eap YU S 0L A e slanl s
ol bl b Gillas (pizmen b0 SRS (6

B

Bics  Bemsn  Bess

.
g
0
o
i
7
A
%
.
A
.
%
g
2

7

Loles

Treatments

JS (B) le lgnl g o p o8 Slydsb 5 AL Gl el il slayles 15 (A) S oS Ok -0 JSS
5 OSTL (G5, 4,5 1/0 (55l i Of) dals (IC] olnlS gladslons 55 (5,136K Jsb 3 5k Sy 0 105 S
SZ1 2 s pdy S ¥ 510 clile b s ST 02 5 O1 (2) 55 2y K ¥r 510 Chale U ugs g skl (o3 54 OST2
Coglite By [Mied i 5o dg S A g b CBE Lo ol)3 A2 5 Agl 5 & ps ms S Y g V0 il b 0L Z2

(P=0.05) dzer 5Sils glalsdizr 09031 ulal p s gne N1 Kl

Figure 5. Ion leakage changes of stem end (A) and the effect of different plant essential oils and silver
nanoparticles treatments (B) on stem end ion leakage in gerbera cut flower cv. Pink Power during
maintenance in vase solutions [C: control (distilled water containing 1.5% sucrose), OST1 and OST2: 15 and
30 pL L™ lavender, O1 and O2: 15 and 30 uL L™ eucalyptus, Z1 and Z2: 15 and 30 pL L™ ajowan, Agl and
Ag2: 40 and 80 pL L’ silver nanoparticles]. Different letter (s) represent significant differences according

Duncan multiple range test (P=0.05).
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Figure 6. Petal ion leakage changes (A) and the effect of different plant essential oils and silver nanoparticles
treatments (B) on petal ion leakage in gerbera cut flower cv. Pink Power during maintenance in vase solutions [C:
control (distilled water containing 1.5% sucrose), OST1 and OST2: 15 and 30 pL L™ lavender, O1 and 02: 15
and 30 pL L' eucalyptus, Z1 and Z2: 15 and 30 pL L™ ajowan, Agl and Ag2: 40 and 80 puL L silver
nanoparticles]. Different letter (s) represent significant differences according Duncan multiple range test
(P=0.05).
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Figure 7. The effect of different plant essential oils and silver nanoparticles treatments on bactrial population
in stem end of gerbera cut flower cv. Pink Power during maintenance in vase solutions [C: control (distilled
water containing 1.5% sucrose), OST1 and OST2: 15 and 30 pL L' lavender, O1 and O2: 15 and 30 pL L™
eucalyptus, Z1 and Z2: 15 and 30 pL L’ ajowan, Agl and Ag2: 40 and 80 pL L’ silver nanoparticles].
Different letter (s) represent significant differences according Duncan multiple range test (P=0.05).
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Figure 8. Total wilting percentage (A) and the effect of different plant essential oils and silver nanoparticles
treatments (B) on wilting percentage in gerbera cut flower cv. Pink Power during maintenance in vase
solutions [C: control (distilled water containing 1.5% sucrose), OST1 and OST2: 15 and 30 pL L™ lavender,
01 and 02: 15 and 30 pL L™ eucalyptus, Z1 and Z2: 15 and 30 pL L™ ajowan, Agl and Ag2: 40 and 80 uL L’
silver nanoparticles]. Different letter(s) represent significant differences according Duncan multiple range test
(P=0.05).
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Figure 9. The vase life The effect of different plant essential oils and silver nanoparticles treatments on vase
life of gerbera cut flower cv. Pink Power. [C: control (distilled water containing 1.5% sucrose), OST1 and
OST2: 15 and 30 pL L’ lavender, O1 and O2: 15 and 30 uL L eucalyptus, Z1 and Z2: 15 and 30 pL L
ajowan, Agl and Ag2: 40 and 80 pL L' silver nanoparticles]. Different letter (s) represent significant
differences according Duncan multiple range test (P=0.05).
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