VWO-AFs (1) £ ((VWAA) s slalS 5 IS

=it} plelf g ST ‘;.:'..A"}!' - lie &j

L (Chrysanthemum morifolium (Ramat.) Hemsl.) ¢344l5> g% » ‘_}f el s Sl
JLSJ,; S 5 oJL,a.G j‘ oalanw!

3 e Aaas (S, Slaas = ‘*alj.? r)b I owggb s
55 OS5 OS5l o Kiils ¢ anb e 5 @3sleS waSils (L o5 S
B4 jgholamnezhad@ardakan.ac.ir
Q8/0/Y0 15y )b AR il

s S

SYsb Cand 4 oS as bl ( anlS 6,5 4 Glase (Chrysanthemum morifolium (Ramat.) Hemsl.) s 5515
la,Kaly bl by e e OLL 4 codls 51 iy boanis 53 @338 51 e 0T plnlS e copl 525 b Lel
o Al tags cnl A e e 655,50 OF alelS sas (1l s Sin A Slaesle Sl eslial 5 ol
(s ol 53 edd 4B S S Glasles A el (g255ls Sk S olelS e 205 55 LS il slasles
S oS e n o OT H1aS 50 55 S s Y elem ol 2 Y0 510 0 i Chale £ L Uy oy o jlae b
Al e 3w bsled A ) LSS A b ol LS b w4 bl LS Sl S se 4 35
53 Olee @l Ll (6 S sls el e Jald e ) (sla S s A plnil (el TE) e ol S 5 e
Ol el Ly 518 Olsn 5 SIS O (sl g S 055 e skms 035 Olsn SlemS T 5 5B slagy 5T cdlad (IS
ol sl Elsal il (g3 sl @%ﬂﬁ@wﬁd\ﬁ@ J& s Can s oslas Conln glac bl sleslanal L oS sl
cr S el Sy Iy Sy o5lae pl g o YO S eslinal e il e 53 Gau VUYY) b8 jas o 2l
4 35 Iy gy 0sbae pl g o YO sla & by YYAAL Logio CFU ml™ sl b sl slesl slags S Comer
SYBIS sl 3T e 3l Jrall (6l ame 5 sbay ol oy Ble Slgsl s (6 S Comer ojlas Sl 1AL
ssb 4 B Sy oslas pl g 2 YO L Jlas 55 V/EY 5 Y708 mg protein” min" (gla Ol5e b i 5 a4 SlannS) s
Sy Cilne syl 5l b Iy oy esbas ol TO 3005 of pame 53 3l (I AALE 4 o (615 s

A5 35l IS AS sk 5 oIS e G158

LQJ}}\J ‘}f ‘L}.}‘l}r.l.f B d cduj‘/._» &;.wﬁ G)L&Q ‘5-&.15 ‘5‘.@05“5

ot A S 5 olS ol (Feng et al., 2014) 5,5 PRV
3o Dbt 4 Gler as e 53 asls 5 s OlalS Chrysanthemum — morifolium ) (545\s

S 23515 (Ghasemi ghohsareh & Kafi, 2008) A Ol 4 2ol 6,0 4 Glae ((Ramat.) Hemsl.
b2 oS Ol W as el GYsb e b S i3l 5 SIS s 53 Sl slas 1,8 66 S 55

wr=aypled y



i oS Olse & slend slaesle 5l eslizal
(230w Cle a5 e slagolen J S
Sl s 5 s lame (S 01 GV5b 43 050
et 4 Caen b i Glaesle (g3, LOT L
O T N N K IRCI WA R
Gl Sz, e (Trepati & Dobi, 2004)
(A L bons a b L L gbaS 5 U oo
Gl g el 03 S 2 4 ) 3l s
o AL Glaplll 5l e 4 S b SLolS]
S S 55 5 s Sl e laesle (il Ol e
S s  Cmla B S oS Sl g S A2
s el 4z 250 R0 S5 Sl el el
.(Hinneburg et al., 2006) =l < 5 51,3
b Jold s s (ol Glso g 51 SO LS
SSL s S S Wy e dex Sl age o
a0 51 o b o gme pl gy oS bl 51l e
OLLS 55 a8 aib T ISaS jid 5T adlns 2
gl gladle 3 s 3wl b sl s
o, S IWE ol 0dld LS o gy Sleslital a0
G s bl 5 o | OF L 5 035 Rutaceae
G sy 0slas (Ashrafi & Razmjoo, 2015) wils
ol Ll o Sl oz 5 ek (oS 545 DUS
Shls s Al ool okl L LboS)
Al gl 5 2 s 3 6 St slas )8
sydm 3o Lesygl b nl il mbio a5 s
Sl Sns sl o S g ised ol S

O amily 5 Sidsm o SMeSIBT (s Sods

1. Flavones

2. Polymethoxylate
3. Phytochemicals
4. Limonene

AR

VO-Fs (Y) £ ((VFAA) s olalS 4 IS

(Balestra et al., 2005) 355 0 o3ls o OF (5
Lot p oS cn hese 31 SO ol 5 5l ga sl
spie wrld GYsb o ced 4 G e
wdise Sy b S s Jb (Porle, 2007)
Sl LS fin e LG cle sl osli
sl 1S sl (KBS L Gsse Slydea S 35S
CuiS 5 e Jsb il .(Ma et al, 2011) .
N S35 2 e Sl 5l S S s S
Conal 3l 50 gl i 5l 5 sl o b IS il
w0 o S Ao eSSl Sla e les
2 S 00 25 5 S s LS e A1
Maetal,2011) xib o S, s S 51 &
lrosle 5l eslanal 5 Csle sla Saly il ol ol
dsb s e BB os 0 wns pl 02 e Sl
S ol Fawy GSUS Jalse & S S jes
Jelse 5 23l p 5l Gy el ge 4t 3 4 edes ) sba
Jelse 51 RGeSk o D3 Sl
g e ol @ easly 5 S s S lsu
o Sl Sl e 48 s s (650 e
G 5L 53 m s e 5 el 1Al 1 WOl balS
Cdor 28 (S Ol Ol S2alS L e ol
ool e 5l Las s sl sgmy 5 sl Ko S ool
Lted Jge gllS e 5 (G BLL 5 a5 s 515
Gle glgnl glaelseliily, (Edrisi et al., 2015)
sphgn ol Balss o o 365 O Gl als ey
LOl obalS jas 28 5 LS (o sl S

.(Solgi et al., 2009; Edrisi et al., 2015) 545

2

wi=izy glalaf p 5



e e S LS e 5ty o Bl T 0 Ll
ol (S e b s S des s Gl oyl
adsl 505y o 5 Jhems 63l A L s S e s
YO Joows am> U lated glaOS s 8 S
B P I O e W IR S S IT S\ R SR o)
5 bl el VT Lls b IS (IS s Lol
Lo by Lg L5 8 sy SOU csl A
P s S TV D8 Sdd e el o 0
Casby 5 o geedor 423 VoY GUI Glos el 5 w50
B VB G e

Ljles 25,

gz osbae ol ags pl 5o el eslazal glales
Q\Mgrl&&‘roj\oﬁovwg;m;)%pgjwﬁ_
obsS 5 e Ll oy 93w bajlas o 55 S s UT
S e 68 s s s plail (sl Y) ks
L5 ojlae ol oS pladgle jo cele V8 e
IY 558 s 5 aite OF Jglows 4 e 5 LS az3lIS
WL Bilesl 3 Ji s cn gy ojlas Lus Jaze
Ola3l il e Usb o iy A g OS5l oK
T BITAN

& 5 gy oslae g )

(o b e 3 0 et OF L I gy e
A RFSEL i N SRCINVRTYA UV TR
(Alam et al., 2011) di aiecl 45 0 4w O3 i Shade
05 s U 33 5 oBnlT Ll 5 s b sl
S 2 Al 0 Sy e LS S O]
i el ae el S Sl el oy

o 5l eslizal U o,lae ags (Abolaziz ef al., 2010)

ARAY

VO-Fs (Y) £ ((VFAA) s olalS 4 IS

S Sy 53 lors b I oy o jlas 55
5ol ble 8L 68 e Sl s Al
ey s w bapiss g onl el Bl
Sosost ORIP s el e o Gladend O eS|
e slaesls S Bix o Jgae IS
& 2 sy osleas & oy o B4 (pl ol 05 00
8 san SO SI ST (Sl lin (Rl W15
2> > (Afshari Torqabeh ef al., 2013) Wil
B 2SI s sed cy oslas o
S ol Ol s Ad s N elnd S
A3 S gl Jaie O sy L oS sad Congy o las
S S5 s mt s 2S ee (I L A G
Abdoli et al.,) s> jusled Su, 84S
2019
Shesbinal 5 s oS w03 @25l Cuenl 4 L
wdlae pl s oblS e il 6l slerd slaesle
e IR Sl ol Ol a4 JE Ly ey o las )
oslizal OF & Jas o Sla S5 35 pomad 5 2bnlS
sl 0
b ey ls
AL ol oy

S G353 G s S Sl hasn cpl s
S S5l e R e s 85 el
Sl ol al e 3 s S i Sl L sl
ISl Ll psle 05 8 WKilesl 4 5 Lus
55 L iz Ol oKisls e e 5 oS
03Uy b 4 355l sl IS Gle (glgl s dl> 1

FUI b s wad Ol 5 53 pge S 4 e Sl

1. Eustoma russellianum Salisb.

2

wi=izy glalaf p 5



ol sl (Van Meteren et al., 2000) . el
S el SJS M Sas AT s sk
Solo g O Dl L 4 o s 500 100 0y L (sl
R O O o WP WIS TRk P R
obma b sad d o JalS )ob 4 oz O5la 5o 450
a5 oo S e 1Y A8 53570 b Dl
5ok DBTen 58 S Lae sl sl iy
Loz 53 SIS Sl oy el YE (6 8L (slaan 5 S
sk Olar (28 5 513 iolad 2 5 ¢ s B2 TV
5B e,m5 S S 5y T AS S VL s S
Sl sll 5l s S Lol Gls 4 e
A e Sl okt 4 el g (g)ls il ged

S S O (sl e
LS8 515 S SIS T (sl g 5o s
F 035 Oy oS Ad adls  aiged a5l 5 1SS
P 5 A B Sas ol s 5 s S
e b SIS T (sl gmma (5 S 031 4 o151l
St Col YE Gl 4 o gk a5 Vo las 5o
5SS O gl el sty i O34 5 LS
ol sy (V) alad

(V) el

SIS O gl gme = St 039) /S I S 035

(S 255 555 S8 X1+

sl S el
Bl ¢j§ Sl dacd s SO e 6 Seslul 6l
Db Sl e A g e 55 02 Loles SIS

O3 5 ekd 3,5 badges opl hie Ol L sized

2. Nutrient agar

WA

VO-Fs (Y) £ ((VFAA) s olalS 4 IS

o3lo p SV Jlis 4 baojlas g 5305 S el ks
old IS ke OF 2 des Ve 53 el oy S
Glas s 0kl sl YE I e s dd ekl
We e b O s ol T Oodle 4 oKl
A5 Oley plad) 5 ey cddesls I3 a3 5 50
25 K Olo ke 4l by ol glad o
BAL 5k Sl 4235 N Dde 4y adds 53 00 50
M sy Jsloes SIS aalsl (gl 5 OAS 50 mla 51 e
350 GBS 53 e 5 A Jie L slad 4
.(Bahraminejad et al., 2009) .. e anllla
ol s S

055 bl OLL 00) ldS see Juld ola S5
(5 S o3l J ks i Ol (Wl35,) S 5
(S Aoy GMeST 5 YOS e 5T e
Olpe s Se3lul bl glgnl glag SL Comer
S s U 28 Jdew pH 5 ECY L5 08
Slacdls 5 185 5 ¢S eslll s (5,801l e sles
A 3 e e OLS S s el a3
b bl IS a0 olnlS es 5,

@S s J b

U5 m Ole3 b sl g5 0 ol 4 SIS e b
S 5l 5 S 5 003 3,5 S IS (S5 505 Lol e &S
335 Soge g s b o el g S
2 S lbarls 51K as cnl g A Ol
o Lol ke 5 03y Soslie e sk bl LIS
A aS 55 O b8 s sk Olge

Sl sl gl S ks

OLen 5 020 0y oy« Bl lesl o SL ol

1. Electrical conductivity

2

wi=izy glalaf p 5



A g, Seslul (K el el CCM-200)

oS Sl 3l s ) el

5 S e oS Ble S5l 8,
b5 Cose N0 Jle s OLKea
S S 5Ll e S Je Voo .(Reuveni ef al., 1995)
e S A e 53 A S 3 e (5 g
4 5o pH =1L jV e v/ ilans b 4505 S
v Ko ool Cewddy Atesel LS sl b sk
5 s Son b 5 e 53 e 5 el
Yoo Sode 4 aids s s \Weee U (Kl Labnet)
o gl LS S Sl o seds a5 Dl 5 ais
plil 31ty B I sy sl tlesl el (6
S MK g a3 =Y les s LT
i, Seslll gl el Al olas ol
A oslizal SYB 5 5enS|y slaen 5

SYIBL o 5T e Oljn 25!

Ly odd &) hay bl VO 5T s
SY 5 a3 3 edd bl (Y0)) O 5 S
L bl s e e (0440
(Gong et al., 2001; Du & Bramlage, 1995)
S5 eSe rjf}fi:a v Ghls &S ojlas 51 (gslia
Lo acale sylilnl oo Sleslaad U jlade )
4 PH=V L Ve s 00 i Dlind 3L Sl (o)l
oaws 53 e s okley e 3 e
o313 1,3 (opl3 Shimadzu UV-2700) jze g5 5 xSl
Vv Ol 4 e S oS 0T L e 5 e
033331 STy avgel 4 Y 055508 A Sl Sl See
Oljee (6 S o301 aids ¥ oo 4 )5 o Ol e
LSy OAd was Jlde elal mﬂ Sl
YEe 5o b Joloms ol i (5805l 035

114

VO-Fs (Y) £ ((VFAA) s olalS 4 IS

S5 Ay ¥ Side 45 L els 15 ilesT slad Y
R OLL 3 o S 13 s 4 s YO sles
Sl Jsbos (1) S S a0l il
Sles 53 ad33 Y0 e 45 WadS gos al> o ol 51 e S
O S5 5l e 9 KhS o3l 513 wgdvamjs Ve
Sl bia s (L) S Sl ol o)bss Lol
ol 5lesbizad b baes s s Olime OLL L5 Al
.Momenpour et al., 2016) 1 awuls (Y)

(Y) el

EL(%) = Li/L, x 100

Sl i e

Ois S axla a 51 S 5 ss bale opl 5 ,Sel00 (6l
Cole Vo & S0 Gl oo s 250 J O35S A
5 LBLE Cble LlS 5b 6 b 815 el O 5
e el sy s s 035 b 0T 038 055 b
gt a3 Ve gles sl YE e 4 b S,
Sl ol Gz b S S 035 5 S 13
Al ¥ odlaly 51 S O
:(Van Meeteren et al., 2006) () al,
S 5 Ol o Glgme RWO) = S, S 033)
(S5 5 05— S Saxt 055) H(mildns 055 =

X Yo

Jsloes O3
Sbezs a3l5 dewsas Al Sose 4 dsle 035
Al S el
S5 8o
Sy Gil5 ahsn Alis, Sose 4 IS 055
NP PSINY!
Sy Jbs s

C.«.«JJ:.‘?}JJS al.<“~..~.> )‘ ealeel L g}.v J:J}JLS Q‘j:a

2

wi=izy glalaf p 5



Al Sose s aplp g YO 50 000l e
@ laind OIS a g (asle YE) Sds ob S 5 ke
S OIS Jotls 5w Sl s 1SS S Ol e
Il p 5 5 eslinad b lsesls (550815 .28 5515 IS sae
Gl Sl glasls L 05031 .23 8 & 50 SAS 9.1
53 sl 5S0ke e (5Ll sl 035 s pme (s
A el Ao s ey 5 S el
S5 S

Ol aslass e glaghan 3 mls ulal
(O ddr) 55 0ls pme do 3 G rlae 03 S s S
AL S 5l 0L SOl s 4 e Sils el ol
s Yo ok U S Sl 5o (VO/AN) Ly IS Hlde
e (Gl3 s il 31 48 A 03 ISy e gy 05l
ol s s 0ol 7 4 le an sl 0L dals &
o S Jhy ISl gme SRl By ey o lae
(Y Jd) A odus dals

- b

T
w5 5 e slales ciliis slagmlaw i omls Lalul
S gl 03 G S Ol Ghasy (pl 3 e
S Y dsde elal () Jgdr) 55 5l pme Lo s
Yo Uodd sl o S5 (IFE/AY) Jpid Olsee
S s e W, Gy olas elsics:
A dals s (JEENY) S G35 Ol o 2o
Coed (G0 ol Ol 53 (Solo pns Sl Lajlas ans
wﬁwwf\&_vﬁ_\‘o Sl (NS Comge |y dald 4
Shls IYO/AY i L wde oS s 4 JWE

VO-Fs (Y) £ ((VFAA) s olalS 4 IS

oy 2SSl S 3l eslizal b O 4 ol gl
et bl SV ol d sl ool
Ofsn oS e 02 diBs o AlSl, O5ssdes
S5l LSS Llex 53 (AOD/min mg protein)
A

31 oaliaal b 5lmST 3T b Ol (2
oL 5 S5y )

S ojlas 3l lis Joli (mSTy aseal 2 e 5o
Sheslzal b ke p) 5 g s p S ke 00 bl
5 USUIS Ve e 0 (s aloms 35kl oovie
ez 4 PH=V L Ve e Yo Tlans 3L 35l
oilesl 5 S e 5 A 0kl 2 e 5o e
oLl b 2o 51 5 il olaes (g a0 53 S sy
e A3 S o e UV g ge b s il el 5|
el cpl ¥ (H202) 055,008 deeS| 25 S 0
e ol a5 cder Gla is S5 5 A 03558
Dlie s (g . Sosll adds SO e 4 (gl 4l Ve
S g cde Gl e T
AOD/min mg" protein «w , s, oS e
.(Reuveni, 1995) 1 ol

EC ,pH

AYY pH lab) e pH o&ius dhews 4 W gs pH
) S e (6o (e o
Sl eslinal b lad sloee (AS/M 2o s pias ) owd o
A g Seslil e EC

Wesls 59815

o b sl Ll sbay 2k B s lesT

LJLS.»J._» C,.«.uﬁ a)l...a& J.AL..Z L‘b)l.a.;.v A rl;u‘ )bﬁ

1. Guaiacol
2. Phosphate buffer

2

wi=izy glalaf p 5



VoI (1) £ ((WFAA) s oS 5 I

o s S Sy g ks F1 Sl saS1s -Y Jad

Table 1- Analysis of variance of treatments effects on studied characters.

St wlis a5 TN 2l ses sl slags st (5 8 035 slos 055 o )
. _ S Sl sl e Sl (1) Gy o s s
S.0.V. sals0 Vase life 80% 100 glslS s Sl Flower (%) ) o <
Vase life 50% weight (g) @ Sl lonleakage Chlorophyll
df ase life 50%  gtemn end bacteria Soluble PWC RWC (%) Spad value
(LogioCFUml™) weight (g)

Treatments 6 512" 3.02° 11362" 1125 12361 64.19° 11.59™ 16.29° 252%
Error 14 2.62 0.92 15231 32.98 31256.9 19.19 29.12 4.13 3.81
Total 20
C.V 14 6.27 9.92 12.32 11.98 41.112 3.75 11.47 9.15 4.59

*Coefficient of Variation," ** Significant at the probability level of 1, 5% 100 Szl o 3 s e 5 4T

o o3 S Sy g e sbjled 1 Kke anslie - Jgu

Table 2 -Comparison of mean effect of different treatments on studied characters.

(ppm) jles clale 2lS as 2lS as 001 bl slags L JS o5 Jsloe 05 <l slgme e PEIRU Jesks
Treatment concentration 80% Vase life 50% Sl ()] (%)) 1) S8 S ool ) Chlorophyll
(ppm) stgo/l: fe Stem end F.lower S(_)luble (PWC) ) (Ton Spad value
Logio)bacteria ~ Weight (g)  weight (g) RWC) leakage)
(CFU ml!
o = 0 12.66¢ 8.33" 600.94 11.57¢ 516.21° 53.88h 58.71°¢ 44.12¢ 62.46¢
g §§ g _é‘ 5 1433 9.66° 227.32° 17.47¢ 509.39 58.09 f 60024 38.62° 66.83 ¢t
E} ’Oﬁg E e 15 15.000<d 10.33¢% 279.2% 18.30% 498.17 % 63.35% 63.23¢ 35.75de 69.00 def
® &= :f b 25 16,33 11.00% 228.84° 24.28° 494,34 69.65® 67.76" 34.78° 69.80 tece
o o 5 14.43<d 10.33% 326.87° 13.25° 501.38<d 62.19< 67.83% 35.72¢ 68.58 def
g % o§ g‘ & N 15 15.66 11.33% 297.28¢ 17.244 495,07 65.79< 68.46° 36.41% 69.50 <%
=8 Ei & é‘ { 25 16.00% 12.00° 271.900 20.19% 486.60° 70.06° 69.27° 35.15¢ 75.86°
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In each column, means with at least one same letter have no significant difference at 5% probability level using Duncan's test.
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Table 3- Analysis of variance of treatments effects on studied characters.

O e 4y Sl e S5k Mean squares
S.O.V. @313l Vi Sl pH EC
df RS Catalase Peroxidase dS/m
Protein AOD/min mg’! AOD/min mg’!
protein protein
bsles
Treatments 6 3.06°* 1.15¢ 0.96" 0.96* 15.25°
o
Error 14 0.003 0.019 0.002 0.26 0.06
-
Total 20
Slhs o 2
CV*% 3.06 12.09 2.98 7.31 11.96

*Coefficient of Variation

A

* *and nsGiomificant at the probability level of 1, 5%, and non-significant, respectively.
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Table 4- Mean comparison of the different treatments on the studied characters.

ozl las 55 ls sine e

sl chle EC pH SlAST B S
Treatments Concentration dS/m Peroxidase Catalase Protein
(ppm) AOD mg protein AOD mg protein
min’! min’!
Uy ey o slae 0 14.26% 5.45% 0.37f 1.108 2.48"
5 14.09¢ 5.05b 1.144 2.03¢ 3.85¢f
(e ) 15 13.89° 5.05b¢ 1.2cd? 2.12¢ 4.05%
25 13.15F 4.844 1.418 3.042 4.972
Orange peels extract
(Long-term)
Uy oy 0 lae 5 14.232 5.00b° 0.53% 1.28% 3.268
) 15 14.14b¢ 4,974 1.024¢ 2.51b 4.63b°
(e e 25 13.24¢ 4.94¢ 1.37% 2.60° 4.52bcd

Orange peels extract
(Pulse)

A2l o Sls 0 g3l oy gy el e 3 1 e SV (g S 2ie G G oSt (5l sl Sl D 8

In each column means with at least one same letter have no significant difference at the 5% probability level using

Duncan's test.
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Abstract

Chrysanthemum morifolium (Ramat.) Hemsl. belongs to the Asteraceae family. It has a relatively long
vase life but the flowers wilt after two weeks or more of harvesting. This study aimed to investigate the
effect of supplementation of various levels of orange peels extract on chrysanthemum vase life.
concentrations of 0, 5, 15 and 25 ppm of orange peels extract was used in the vase solutions. The study
was performed as a factorial experiment based on a completely randomized design with three
replications and the treatments were long-term and short-term (24 hr pulses). The studied characters
included vase life, number of stem ends bacteria, total protein content, catalase and peroxidase activity,
soluble weight, flower weight, petal water content and chlorophyll content. Orange peels extract
increased the vase life of chrysanthemum, the longest vase life (16.33 days) was belonged to long-term
treatment using 25 ppm orange peel extract. The lowest population of stem ends bacteria with the 228.84
Logl0 CFU ml" was belonged to the treatment of 25 ppm orange peels extract which with decreasing
the concentration of the extract, the population of bacteria at the stem ends increased significantly. The
activity of catalase and peroxidase enzymes was significantly increased by treatment of 25 ppm orange
peels extract compared with control treatment as 3.04 and 1.41 mg protein™'min™, respectively. Overall,
the concentration of 25 ppm orange peels extract is considered as an effective concentration for
increasing chrysanthemum vase life and quality.

Keywords: Orange peels extract, Vase life, chrysanthemum.



