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

*Toolj,le 0,2 g (Bl e

oS>

(siog5 Orange Queen o8, L yog il ony a3l IS ollS joe 5 CokeS yp rsliy SlSiayy 53U (5] pslateny
slacbale ;o pealy SlS y Jol ;551085 plowl 1S5 an 5 55518 93 b (Bolai SlS 25 B 55 9551 & j900
97 o gy (5o paiged o) pgd ;55 g xS Jsle o jlend O g0ty (e [G59) wo ) T 9 ¥ ) ao
5 05 s wdllisopslle (s cotd (g IS (aslis woniealS alls oo 5 05« alnlS jee sl el 05 O
5o Ll 0 a6, 4 8l i ol o g peSoshl 5Ty sl 5 VLIS (glagy 5T cdled
SlSieyy 05 b ST T sl Bl cdled (Ll (o 5 039 5 JeBs S Lasls (el a e il
~ Sl el colad Gl g wslgogglle 5 (S cuts (RalS (S 58 5 Jede IS (e li L 4y e ey
Ol y oy Vocdkale 5 cdl il penly Oy, 0,5 5 31,0 50 saiaals ddl ool 59 0 Slaus]
Gl 0oy ¥ pely, SlSaey 905 L (ol jee il Ble o 55y S0 PP RIE 4 e el
F oS L g oblS jee gl Cel sy ¥ ocdile (o enly SliSien 980 IS jobar cldls (6 pSetn
N ENRE
U5 Ustb cslsie ol eosslle « oilopnST T (slay 3T callad oLl il 1 guudS slaosly

3

400

3,5 850 el Tl yog idT 0,5 g laslad G asli s ) a0 3lase Alstroemeria spp. ole pb b LS L yog ]
Lyog il oS S5 50 €55 9 9,8 & yamio alaj (YY) wilioe Gy U5 5 lazels (SIS oL plsisay olS oo
sy ley 3l cuanS ymalS alex 51 Llao b ol cpl BasS oty .conl oayn )37 IS ol Sk o)l (ial8l 4 i
3o o ewlel Glags)lais alex 51 () a5, 4 g Cewd 90 bl 4 QT Slyolse 9 S5 slaylib @ fyoww, U
Aoz 51 Cnlin 005,)lg S5 Slge 5l oolaiwl 5 ol oo S (6 Ble (o9 o5 g S 5 o 8,5 (b yeg ad] LS il
ST 035 4 aten byeg il oy aslis 5 SlndS jee ol oo b o ind T cltly 5l G yos (al38) 6l oo,

(\Q) w‘ 0l U’“’)‘)f )s) YA

VE VY - i ipdy gl VECNY el e gl -

ol dag )l gl olKails (g ,9LiS 0aSiails ( SLEL pole 09,8 Loiils g ad )l ol IS ansgal ils cod s -Y
.z.jabbarzadeh@urmia.ac.ir) : iy =S cuns «Jgians odinmn g #

Alstroemeriaceae -



mailto:z.jabbarzadeh@urmia.ac.ir

olijlr 5 Holo

S9y o sl 3 slils Ll ol (6 IS ot Hauedl oS 5 4 (S oy p 4SS G 5 e Job 5 oS
wgy il adgr (Lol 51 e oo jo b IS yols 13 a8 wims oo lis calizes slo ipghy il oo 00y g 4Ll slo 5
30l 5l e ol asle, JBlas 4y (F) 0gd oo IS ol 00 ek i Ao S )0 Wiy oo ey |y oLF g5
i 5 Sl Bl b Gl 5 055 ol slbai s 185 i 5o Loyl lnlS jae Bl 5 o0y 4L slo IS
L)—l ;.f.u) aJ...uT)B Q"‘ 6‘0 FL| UJ"'" )lf IRVELY ;.\.....Msl sﬂ,.u..:l...: ul..i..a)a (V) ML'LSA 6)5)..0 6).0‘ ‘5...;) ULQLQ’B LQJ.?
e & ol o3 Lol JsSga ¥ 081 (sl iy J3S0s ¥ a5l 3 5 08 om I s (sl 4 5
‘QBMGA oolazwl oy p FE R dbﬁ B ul.u‘ uJ.’> )5.‘44.9 L w.o...ul.u ul...iuo).v )l (YY‘) 05....: J..&..u_v Sl Sas @Le‘;
w.....uLu uL.i».A).' (\a) S| )|)3)...C ‘5...5).1 cul...»‘ O U"'))‘)" Uj}s‘ as MLLSA 653 o..\....Sq.......Sl ;.1» w.....ul...v ul..im).'
ol cwl pY wole (pl 05 somw Ay azgi b Lol 00,5 o Sl sl 5 sl JoSOME a4 s ol ST 4 e
sokaie 4 (YY) 05 colaiwl (gaus s slapld o codosy (Jd ()8 (500w aile [0 (o 5 celio sl s jo oobs
plol (gonin Sldllas o0y aslis slo 5 b_:l.zlf o (69 el DLy alox 5l L L3 slaelS 5 5L R
Som e o) Ysadhee ) ponly Sl ;56 (V0) len 5 (0895 yoe iz (g3 50 (Jle jobo ay Conl o
CohS L 4 e gl LS, a5 ol jlas sl s 4 S (0,5 owyp iy ol p sl S o8, Y il
(oplpogdle .8l jials 00,5 i, oS IS e oole (pl 0 5L umen (0,8 il jl o Al e 0 b S
G2l 5l 658 gl 5 S dS uilewgi e Stal38l  Sgr s alS a4 i pwly SLiKiep 0 )15 48 ol lis ol
Looad ools idgy Cadgiy 0,15 ;30 (VF) oy 9 (285 o i 00 sidgh j0 0l wall b awlie ;o b S 5
(Dianthus caryiophyllus) Sxw o a5l sla 5 coaS (59, 00,0 ¥ g ¥ o) ao slacdale o) pawly SlXs,
SlKiep 20,0 ¥l ooltwl b oo sols Sidbgy cdgis 5l eoliiwl a5 sls Las o] Caws 4 b .30 )5 owyym ‘Red’ o8,
B 25 5 s Sl s 5 g IS (asl ool ol szl slid O3 5 55 2805 655l
e i U5 S5l ly Ko (s 55 S 18 pnlty SiSie s b o eols by Sl e s ine
Gl al pwyp ] 0 e S e ) g yhe slackale o Ll saisS Cde sleclS 5 4 (Hibiscus rosa-sinensis)
LJS 5 S 0 o,y ol LialS olS 5 059 ools Caws 5l zals 4 joie puwly Gl 05,15 a5 ols ylis ol Cows
a5 1y ol malS ediS e 30550 sl g SlanST ST laes 3T cudlad ial3dl Lo 4y Ll adg aizen 5 0l
ogdle o atwlS 55 1 lime 5 s oIl Bages as b Lol a8l o 5T el s 0 oyley 50 ST adgs e o yiiden
ey SUSiayy 3 OF) ol (Lad (G2al381 (gois) Sliaeps S 5 Geilegiil e aloz 5l abordise sla a3 li Gl
odel Cwd s bt 0l gw,p (F) o SKen g Balanguera lawgs (Helianthus annus L.) oo oyls ,S0bsT glxlS pee
0l pizmen g ((Fer el Sals) slid s pdy daa8 ymalS L il ader jralS 4y jorie mewlo OLSin 4 sl ylid
Lo ol (g B0ile Lialidl 4 pomie a0 g o SlownST 5T slaps 3T cdled [ialidl ol 5l oy5enST b sloassS
ol ele (nhel ploie a bme (0 5 (nl (S jea> 5 S SR g GLSTE (S9y0 wdgs sl 4 ax g
Codio 3l ay azgi bl Jge adaly opl )0 wlgh go LS Glacdle 0 )5 (plpls sl oay p a3l o J5 (5 B uile
GiRgsy okl 5B 4 by il Sl izman 5 (o GBS G 0 13U 5 @IS ses vge 0 Ol Glacdl>
8,5 ploil ‘Orange Queen’ o8, b yog il 00y a3l IS5 S8 jae ol OliSioy 50 jelate a0 ol

Wiy g olge
o oy asly 5 a4 1S5 5e 50 5 S5 A b (Bolai SlS b B o JyeiSl ctale] Ojgoa (laghy )]
Royal Van Zan <5 ,5 4 lae b eyl glaSlas .28 5 aloil VEe v Lo [0 aeg)l olfiils imgh sladilsds
a5 oasls 1095 mmo oy p asls Gl 5 il a5 hlas > aelyg o (g ls Al Sl aids (eS Ten
lasls b sy wios Jae okl 4 S50 0 5 <d,5 bl wivg oo 56 b 0 o] azie g0 JI SO

DAF



o 2 OlS ac g CoidS g el OliSo Il

Sl YO (gl slaazad 3 el Feoojluil 4 Ol by 50 Ble Gletl (b 5l e g Be S Bl
by DS (o> [ 559) woyo ¥ g V) Gho cdale ¥ (ol b Joloe 08 5718 5 500 a0 ¥ (gl Jolove
Dad b el 1V (ol 099 Job g 0oyd Ve (oo Cugboy 5 ugmaabis 4233 VY (gl b wu ) BT 090 W JS 2o
Ao §lajg)) Al o dus )3 s Wi (IS5 Wi (oo @al S St j5ld 5 b a5 Sl e e J9eg,See VY g8
o oy 2 ol B s 5 00 30,8 cnle 31 L alolidly loaiges 5 oot plonil el ol sloJS 51 (s,lo ptiges (VY o #

O JS8) a8 )5 18 ogadis 4z 0 -V 508 0 A e

Fig. 1. Maintenance of flowers in the grthh chamber (right) and the growth chamber where cut flowers (left)
were kept.
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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).
alie é B9, “Orange Queen’ b pog yindl o0y 4l J5 S s Gl ie o pamoli OliSin yy calizes sloclale (56 -Y S

Db (S5 g0l b,V Jleisl mhaws jo s ire S 5454 saims lis

O0day E6day @12 day

0.8 - a

+ : Ea

de de

e
. ; g g
0.2 - ﬂ ’-X—‘
0 T T
2

control 1

4

(5039 e e Gee) w0 oglle
Malondialdehyde content (mg/g
FW)

o
S
=)

KMnO, concentartion (%)

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).

‘Orange Li)adﬁ)d-‘AJi oy asLs Jf 3o )Lx,....fl); ub)ﬂiﬂ;‘ f"“‘)“" u..JLtB B ML_’ ULLA)J alises 6Lﬁu.]a.l$ J.,.al.) =Y J&w
Dbioe (S5 g0l b oo,V sl mhaws jo ls sire S 549 saimslis aliv . Bg,> Queen’

sasaals Al ewd ¥ (39

Cel 0o )0 Vb Sl 00,15 Lad cosds 00,5 4 lo Lo (o 5l 45 w0 oo ylis baools . Silee anglas

aBlo ol 5 059 oloy cbdS L Lol s s cdale ple 5 sald 4 cocd caiaalS aBle ol 5 5 o g Ll

Gl e job 4 el GlSey wo 0 ¥ g ) slacdale o Lkals aig, opl aS ol las 1) csalS sadg; eaianls
A JSK8) 090 auS wald 4 Cad

06 day @12 day

2 -

@ ? 1.8 ~ a
JE 16 1
. o
ij 2 1.4 -
3 = 12 A
5 8 b
\ o) 1 T b b b
98 .
a o d d
G EY% 06
%8 0.4 -
v, = :
é @ 0.2
3 &
:1‘ a>) O T T T
= 5 control 1 2 4
e

o

KMnO, concentation (%)
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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