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Effect of Potassium Permanganate on the Quality and Vase Life of
Alstroemeria Cut Flower ‘Orange Queen’

Tosly e 0,05 3 sk S

oS>

g5 Orange Queen o8, L o5l ony 2 a3l J5 olxlS jos § CokeS  mely SliSio s 53U b)) jskaieas
Sl e 5 oty ey 5556 28 a5 a5 55516 3 Bl SLlS o B 5 5 0y
37 ho b)) )l pdige Gloy pgs LS g bl Jolore )3 Jless ©jgots (e [ S39) woy0 T g ¥ ) jio
3 U5 Jsis iallisagale suisy ot s uiplS (el oaiasls Gl sod 5 35 alrlS jec slojiabl oy (VY
Fom lulyd o Sap IS 6l as oy lis zols .aias (6,503l jlasTy Ol yeSul § YU slaes 31 cudled
Sl 35wl (ST 5T slam T collad Gl s (o 5 039 9 eds)lS asls ralS 4 i il
- sloe T ol 8 5 aslgisle 5 s s 1805 S Uy 5 by lS sl Bk o e el
Ol y do,o ¥Vocdale 5 el il el Slwyy 0,5 3150 50 caiaals Al ol )9 O Slas]
Gl 0oy ¥ pply Sl 5 )8 b (oldlS jos ad aBle cond 5 (55 soeys PP Rl 4 e ey
B oS Lis g olxlS jee Gl cel ao o Vo cdile o il GliSieyy 0,5 (IS jsbay ctls (6 Reter
290 b yag ydl 00y 4L
S Jsib (slsins casallgoglle ¢ ST T slops 5T cedlad oLl wdla zgudS gloosly

o

A0NR0

35,5 550 el Tauly yog T 0,5 5 laslad G asLi s 4 3laie Alstroemeria spp. ole ob b 2LS L yog ]
byog il sloJS S5 50 £535 5 0,8 4 pamie oluj (YY) adlge S p J5 5 lazel (Gl oLS lsieas LS o
clls p oley 3l cuaS el ales Bleo by olS ol eSS ader cul onyo § 5 o Sk oo Oolidl s ie
S om 5o bl Glags)lgis aos 51 L(A) situn g, 41 g; Cawd H90 3blio Q—‘ Slyole 5 S5 slo,lib a4 poww, B
AlA.? )‘ WLHO o..\.;)‘d.e‘i; 0‘9.9 )| OQLO...MJ‘ 9 MIJ‘SA L&be ‘_;)lfu\aLo uéy TQS 9 LQAj).' u.\...u o))' le).Ajf.wﬂ ol.:f wl\))_'
Y o8y s bpeg il oy p a5 ls S ol e adligo o iadl il 5l jee il sl 2oty

(V) Canl sus ui‘;)ljf 39) YA

VEVYN i bl ol VECNTYN el s gl -

Oyl cdng )l cdag )| o8l ((65,9liS 0aSizils ( SLEL pole 09,5 jLeiils 5 ol ol IS s gal (tils oS gy =Y
.2.jabbarzadeh@urmia.ac.ir) : g =Sl oy «Jgians odinan g #

Alstroemeriaceae -y



mailto:z.jabbarzadeh@urmia.ac.ir
https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
https://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

oliylr 5 SAolo

69y re bl Gl Ll o)l (6)lS eyl oS 5 4y (S o a3l o S jee Job 5 CoieS
Lug ol adgr (sl 5l e lasxe [0 Lo 5 ols 1,8 a8 ws oo lis caliee (slo gy ol g0 0y g a5l sla IS
5 bl g 5l e Slas fasle, JBlas 4 (F) 098 o0 S o 00 0k 4 yonie A )0 AliSu oo oy | oL T 0>
i 3 ool Bl 4 ol 5 s ol sloazn 38,5 1 50 L dngl Gl jae taliil 5 o 4L oS
BT 55 an T3 ol o ol ST 15 00 S oty SUSin, (F) il n (53,5 (550l (5125 oS 5 Lo JS
Jyame b sl o3Y L3l Jo¥g0 ¥ oS (6l 0liSin JoNg0 T aainT 8 cpl 10 9 oS ool juuss (sloged a0 Jlgé )l 5
gl oo ookl oy g aSls G S o Ll Cdo jahate a4y el Sk 5l (YY) 0l S o] S ol
ol S cwl piY ookl 435 gomw A az gl b Lol 00,5 co Sl ainl g Ll JoSOME a4 L ol ST 4 i
sobaie 4 (YY) 09 oolatul (guis atwy slapld g codosy (Jled )8 (J50Aw aiile 10 o 5 el o yins ;o 00bs
ﬁl?u‘ ARt ¥l Sladlas ody » FEE 6Lanf CS’LZK PRt )) MLJ uL\i.uaJ) dl.o.> )l U‘L'J‘ uéb 6&%5)) J..ub )y
o e 6oy Ygaidie ) pely SLSpy 536 (00) hRen 5 (255 e s (s209% )0 (Jbe jsb 4 sl oal
CotS Laas 4y e el SLS,, a5 ol lias odal Cawd 4 b (0,5 cwyp gy e asls IS 03, Y culs
(oplpogdle .28l rals 00,5 i, S IS i wole (pl 0 5L azres w0 )8 il p Sl o Al e 0 b S
OalS 51 5,85l 5 SIS ilowgil Gl (iol38l ¢ Sgr ot LRl A e el LSl 0,15 a8 ols Lt s
Looads ools ibgs cadgsy 0,8 30 (VF) oy 9 (6885 oo iz 500 sidghy j0 .0l walls b awlie o b IS 5
(Dianthus caryiophyllus) Ssews oy p azls glo 5 caaS (69, 00,0 Y oV ) Ghao glocdale o) el Ol
SlSioy doyd Y5l solaiwl b ool eols g Codgs) 5l oolaiwl a5 ols lis el Caws 4 gl 6o, w,, ‘Red” o,
550 25 5 eadads Ol e 5 eds S (el ilomnil i sl sloe Sl o (s 1l 5l 6 nSslr
T o S5 (Sislensd mel R (cieghy 5o i) 18 ey SLSe Load ool b Codel; jled s sme
Gl ad sy 0 S e ) g sre slaadale o Ll s Cde slaclS 5 4 (Hibiscus rosa-sinensis)
L5 3 S5 Lo, ole G2l olS 5 (59 ols Caws 51 (2alS 4 e puwliy Sliie 5 0 )15 48 ol lis ool s
a5 1y ol 2alS b e 3055 sl g SlonST ST slaps 3T cudlad Lial33l Lo 4y LSl odg uimed g 0l
opdle o azlS 53 T (5 5l s 23l Bagm 4 b Lol widl e BT ol (65 (o 50 sl ol (e e
sdel Cewd s i Al o, (F) ) Sen g Balanguera Lawgs (Helianthus annus L) o oyls ,S0lsT slnlS jee
GolS izmed g (g ol JialS) slid 6y deas ralS b il aded alS 4 i el Ol 4 ols ol
Lo ol (5,0l Lialidl 4 joie 4 1o 5 o SlownST BT slaps 31 cdled (ilidl ol 5l oy5enS] Jlad slaassS
o2l sle cn el plaie a4 baoe ;0 5B (ol (o jea> g i G5 GLSTE (Sgy0 wdgs Sl 4 axy
Cudo il 4y azgi Lol Jige alayl) cpl jo Wilgd oo lol Glodl 0,18 plply sl ony 4Ll sl IS5 (5, Bwile
G295 Ol S 4 by ] Copnls rizman 5 Sy SadS G 00 13U 5 2l ses dge o Bl Slaodl>
28,5 ploil ‘Orange Queen’ o3, b yog il o0y p 4l IS oS jae o gl GliSiop 50 jelate a0 ol
Woigy g olge
O oy a3Lh 5 A IS5 e 0 5 1S5 A b (Bolai DLl )b B o ysSB ctule] O ygoas Ghashy ]
Royal Van Zan <5 ,5 4 3l b gl slacSlas .cd 5 sl VFe o Jlo ;o deg)l olfiils imgh slaailsds
oS obbasls 5l og) o oy p 4l o 5 Cllls s )T (60 > lyg 4o gyl S G 5l w05 Ten
lasls b s,y was Jae ool 4 5,0 0 g <é,8 plxil wisg o 5L b 0 o] asud g0 JI S

OAF


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
https://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

‘jwf“c} "‘“‘L"()J WL"' ulS/ o5 IUL

fhﬂJ&m Yo« 65l> (_gl.bw J.’>|.) s)...a‘_g..:l.w f. o)l..\.a‘ L UT QL’)} ).') L a8l (_QLQ-\-" U’“")" )I a9 ..\.a..\.ao; -RCS
ety SUiSin y (oo [ 539) oyd ¥ g ¥ )y lale ¥ el o Jplone .0sis 5 1,5 5,50 ao o F sol> Jolona
UML’U-CLAAJ \Y LS’L“'M"}) 0,99 Jj.'oj..\..a)b\/‘ (5"""“"“""9“0)30"’3""‘“1‘“ 4.‘>).)YY ‘_ng)lJ..\.w) SGEGI 09y Lbe ..\.’\)9.’
e lo39)) Al o dus )3 s (Wi (5SS Wi (oo @l S Sk j5ld 5 b a5 Sl e e 2 J9eg,See VY98
i ey o3 B s 5 00 32,5 gl 31 L alolidl lodigas 5 o plosil loas L oyl slaS 51 cslo paigms (VY 8

() JS2) a3 )5 )8 (mgamades 4250 Ve 5553 50 15 o

Fig. 1. Maintenance of flowers in the growth chamber (right) and the growth chamber where cut flowers (left)
were kept.

() b yog e o0y s a5y gl JS (o,logS5 oo 03, SBUI g (Consl)) 0, B o b S oydlag—) IS

o0 90 $B S g
‘JS J9‘3 6‘9:"""’ ‘Jﬁ"s"ﬂ S O?JL“ Q‘)#‘ (PR S Q‘)#" ‘Jﬁéﬁ)ﬁ u‘-”l*‘ o )“ cle“J:’“‘)L& ‘J*é’l" DRy O
W g pSoslal GllS jee g asle oed 559 YU g slansSTy, S,y ale oS Sloe 5T cls
Wl dnng SloSp S 5D aSLs e 5l S aw L8915 Gl «Jd9)lS et lt 6 pSoslal (sl b S el
& 55035 (MINOLTA 502,05aka Japan) (SPAD) Lds S jasLis o olfiws b (oS sl 5 oy YU (slo Coond

=

290 8
s yhaie ST L g oads ailoyy jlad o 5l S, ladiged 5l e S IV (b Cetd Sl sl P St (l5ee
¥ a5 ol plex ;o Lugmadis a0 Fe glos 0 a8 B0 ¥ s ay jlade O jid Lo V0 ;o e diged Lo ol ools
O 0,8 2813 (HCO021 Jo) i ol olSws Lawss (ECL) ggs coiis jlade badiged oyals S5 5l g g 0138 ,5
05 ST plas 51 sl G n 5 95 15 e a3 )+ slas b ol pla 45 k3 )¢ S & Laigad
O wly 5900, dnslone o alaly (wlol (g Setd Ol Saled 50 9 05 oy o)bgs (EC2) gy oo oy S5

S5 <uis =(ECL/EC2)*100

Sl Sislg IS 65 il oo O b S5 005 /Y Tl wsallsopslle (e (s Sojlail sl ol 68 pslle l5ae

g a0 F glod o je0 Arer Gy b aids Ve Sk 4 (LS ojlac a5 ool oadle ws,s ) (TCA)

Seppatssd 32, V- TCA (s5mn Jobous 31 ol s F L 055506 U315 s, Jsbous 31 ol son ) (om0
33,5 )18 gundis a0 A0 slos L i Bs ¥r S a p,5 Ol sl 10 ladiges a9 0 bglses o0+ /0 (TBA) al

W a7l ugmadis a0 T glos jo je0 Ave e 0 4880 O e 4 adiges o)bg Laiul oﬂ@gwab)l.U

DAY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
https://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

oliylr 5 SAolo

Frogig ZSaml oliliws Lawgs yiogll OYY 5 7+ slagge Jsb ;o gl D2 Glime g oud axBloy (29) Jolore (s
S5 0l 5 033 05 2 Jpes,Sem cn> 5 5 Aid drmlne 2 Jsa L 5 4 auly> (HALODB-20 . Dynamica)
()
MDA (umol/g FW) = (A532 — A600 / 155)*100
Joilie sl bee O L S,l5 5l o5 10 ol (IS Jg28 (6 S 03l jslare e ojlas gl geial 6l i 05 Job lyions
bglore oo b addo Yo Do a4y ugudis a0 Vo slod ;0 Sdgusl yidgl olSiiws 5l oolawl b s .0l 005l aus y0 AD
slealg) jo g ariloy bbdiged o9, Ceomd Coled ;0 050 oty yiiles g0 B v e 104880 10 Oue 4y diged e 0
ped o VPl o jlae 5l ) L V4 am als e o (V) Wil (6,100 Gugeadis 4z 0 - Ve gles o oo
@ o Slo,S ) Le Ve BB B 5l s ad 03 o 4 g oo aBlol ¢S g (pgd re yud e ) g e O
aiges wd oyl (o) ol S5l dm o oold 1,3 aids A+ Gow a4 olKiole;] slos 4o g oads adlsl Jol> Lol
Olyee dmwls 5l . (VA) wls 81,8 (HALODB-20 Jss Dynamica) yesidg mSwl oliws Jawss ogib YO+ zge Job jo
L (V7 USS8) SIB ol o jlaibnl gome ol 0 Jai8 ol 9 ol eolazwl SCIE sl o laslin] g 51 ST g8
2055 dalne 5 (59 05 SIE anal 05 (des oz 5 a5 ooli
Y=0.0669x+0.0116
Y=ol odilgs jiagide uSiwl jo a5 (go0e
XZ5 039 055 2 e e o 2 Jod oo

5 YBL SlaeST 5T slog 3T clled 6,05 050l jsbaie ay VLIS 5 5lannSTy Sl oSl slas 5T codled (5,050 5]
VIO glel Bl il oo 0 Loy S5 )5 110 a5 50 oy b agd (2LS o )las Tl GlugesTyy Sl
b oo el Sill gel (68 il Vs oo Vg mieie 0I5 Voo (Lo Yo Voo oo 0 i 80 Joli) pH
5 Syl 551 525 Sl sl Vg oo + ¥ Jald JlagmSTyy Sl jsSol 51 llad oS3l s el 5l 3 (V)
Jrol pmiidgy idu b Geudy il adBs 10 90 Teor G b ogndo a0 F o 0 s B0 Y e 4 ol
b VB oyl Cdled LOF) 6,5 15 ool 590 SlonST 25T (slap 35T Codlad (s 03l sl pl o lae lgicay
5 Nakano s, 5 esliiul b 5laesly ol ysSnl iyl codled 5 sasib YE+ oo Jsb 50 (V) Aebi s, 5 eslicul

s (6,503l (HALODB-20 Jas Dynamica) jiegidg pSuw! olfiws lawgs ogil YA+ zg0 Job jo (YY) Asada

OLL B L G 55, 7 alold 4y v g windh 055 IS slea s sl 55 (a5 039 S o3l sl 1S 4SS (pes 5 039
a3y e )T 59 95l bgoad 03,91 g o, F 5L + by Sl Jolore (g9l> slaslelS 5 (5 ool
SySoill (YY) Jones 4 Joyce g, b o 5 (yh9 -00gs (oS Jolome (o 5 5L (glls Ladd wall sl J5 a5 ol S8

b ol 2 Jge® dawgs 595 50 adsgl 5 59 0,5 p S ol can g s S

RFW = FWi / FW0
RWF= (oo 5 03
FWO0= (p,5) oo 39, > 5 0339
FWi=(p 5) jLai 5,90 35, 38 5 09
adye Jbgoss iy g 6)lS Gyl Gl Saup S5 oS cl Sloy e sniasLis oS jes (et i oS jes
SIS A5 aslS jlae,0 B0 b g el 0 oS jlas ;0 00 a5 Cnl Slej ey ind | SllS poe Jobo a5 4
ad objlendgle sla Sy il 59, 2 S (lxlS e 6 Sojll sl (Y 5 V)

OAA


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
https://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

A ool /Y asews SAS )‘)3‘ IAJ" )‘ ‘R D90 Slas u.._iul...a ML{LA 9 u.....al;)lﬁ 4.').70 r:l?u‘ 6‘); ools 63[5‘5
oged oy Gl omizad (285 bl oy V sl mhaw o) Se glaals aiz i, 5l eolail b oSl duslie
ol oolaiwl Excel (Y1 #) 1580 o 5 5l
JiboslS ol

oalS ol Lol ecdl zalS g IS asli (loy cusdS L aS ols ylis laools 1 Silee dunlie 5l ol s 4y gl
J89,5 ol o 5g, 40w oo Lid ¥V ISS aS jab yled 09y S dall g leadale plo 4 o ao 0 ¥ il (o
L Lol cois samline (g Lol Blod 51 g lo cino gles pumly Sl caliea slacdale o g 09 Jlade o yidon ;o oS
Vocdhle 59 his WL“’ ‘-’L‘i"‘“)" ‘5)'.‘)[5 o8l u...a:lf (I JJSJ‘K u"’l-“ (slls 22 L“’Jf 6)“‘\4;‘; 9 C)L‘} CdS
258VY 98 slojg, ;0 Juds IS Lals laas cely cadilyy g il vald 4 e g Sre 3l as

00 day
— _ @6 day
2 40 a a . .
a —— = @12 day
a 2 30 A
3
48
Y, £ 20 -
4 2
S 10 : ef
o
2 =i | Fl

control
(2o,0) ool ul..im].: cdale

KMnO, concentartion (%)

Fig. 2. Effect of different concentrations of potassium permanganate on the chlorophyll index of cut alstromeria
flowers ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test (P<0.05).
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Fig. 3. Effect of different concentrations of potassium permanganate on the ion leakage of cut flower of
Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test (P<0.01).
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Fig. 4. Effect of different concentrations of potassium permanganate on malon dialdehyde content of cut flower
of Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test
(P<0.01).
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Fig. 5. Effect of different concentrations of potassium permanganate on the phenol content of cut flower of

Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test
(P<0.05).
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Fig. 6. Effect of different concentrations of potassium permanganate on catalase activity of cut flower of

Alstroemeria ‘Orange Queen’ cultivar. Different letters indicate statistically significant differences by Tukey test
(P<0.01).
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Fig. 7. The effect of different concentrations of potassium permanganate on the Ascorbate peroxidase activity of
cut flower of Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by

Tukey test (P<0.01).
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Fig. 8. Effect of different concentrations of potassium permanganate on the relative fresh weight of cut flower of
Alstroemeria pedicel ‘Orange Queen’ cultivar. Different letters indicate statistically significant differences by

Tukey test (P<0.01)
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Fig. 9. Effect of different concentrations of potassium permanganate on vase life of cut flower of Alstroemeria
‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test (P<0.01)
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Research article

Effect of Potassium Permanganate on Quality and Vase Life of
Alstroemeria Cut Flower ‘Orang Queen’

S. Sadeghiand Z. Jabbarzadeh?

In order to evaluate the effect of potassium permanganate on the quality and vase life of cut
flowers of Alstroemeria cultivar Orange Queen, a factorial experiment was conducted in a
completely randomized design with two factors and 3 replications. The first factor was
potassium permanganate at concentrations of 0, 1, 2 and 4% (w / v) as a treatment in the
solution and the second factor was the sampling time (days 0, 6 and 12). The parameters of
vase life, relative fresh weight of flowering stem, chlorophyll index, ion leakage rate,
malondialdehyde content, total phenol content and activity of catalase and ascorbate peroxidase
enzymes were measured. The results showed that the maintenance of cut flowers in post-
harvest conditions led to a decrease in chlorophyll index and relative fresh weight, while the
activity of antioxidant enzymes increased over time. Application of potassium permanganate
led to maintenance of chlorophyll index and total phenol content, reduction of ion leakage rate
and reduction of malondialdehyde content, as well as increasing the activity of catalase and
ascorbate peroxidase enzymes. The relative fresh weight of flowering stem showed an
increasing trend due to the application of potassium permanganate and the concentration of 2%
potassium permanganate led to a 66% increase in the relative fresh weight of the stem.
Application of 2% potassium permanganate increased vase life significantly. In general, it can
be concluded that the application of potassium permanganate at a concentration of 2%
increased the vase life and maintained the quality of Alstroemeria cut flowers.

Keywords: Antioxidant activity, Ethylene adsorbents, Malondialdehyde, Total phenol content.
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