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Abstract

Background and Objectives

Gerbera is one of the important cut flowers in the floriculture industry, but it is sensitive to early
wilting and neck bending which reduce its postharvest vase life. In cut flowers, water deficits are
created when transpiration is more than water absorption. Therefore, petal wilting and neck
bending increase in these flowers. These conditions are mainly due to occlusion of the vascular
bundle, which can occur in different ways, such as the activity of pathogenic bacteria and other
microorganisms in vascular bundle. In recent years, due to the adverse effects of chemical
antimicrobial compounds on human health and the environment, many studies have been
conducted to find replacement materials to maintain the quality and vase life of cut flowers in
postharvest. Therefore, in this study, the effect of different concentrations of harmel aqueous-
alcoholic extract (Peganum harmala L.) on bacterial population and vas life of ‘Stanza’ and
‘Pink Elegance’ cultivars of Gerbera cut flower were studied.

Materials and Methods

The effect of concentrations 0, 0.25, 0.5, 0.75 and 1% of the aqueous-alcoholic extract of Harmel
plant was studied in a factorial experiment based on completely randomized design with four
replications. At harvest time, 3, 6 and 9 days after harvest (at 20 °C and 70% relative humidity),
the effect of treatments on the bacterial population of the vase solution and end stem, vase life
and some characteristics of ‘Stanza’ and ‘Pink Elegance’ Gerbera cut flowers were studied.

Results

The results showed that the inhibitory effect of harmal extracts on gram-positive bacteria was
higher than gram-negative bacteria. Also, ‘Stanza’ cultivar had better quality and longer vase life
than ‘Pink Elegance’ cultivar. By increasing the vase life of flowers, the quality of these flowers
decreased. In the first place, however, concentrations of 0.25% and then 0.5% of the harmal
extract performed better than other treatments in various aspects: first, they reduced the bacterial
solution, stem end, and electrolyte leakage in stem and petals; second, they preserved quality
(discolored of vase solution, discolored of petals and stem), relative fresh weight, stem diameter,
total soluble solids, catalase activity and phenylalanine ammonia lyase activity; and finally, they
increased vase life of gerbera flowers in both cultivars. Concentrations of 0.75% and 1%
increased allelopathic substances in cut flower. While these treatments decreased the bacterial
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population in vase solution and stem end, they did not have a significant effect on the quality and
vase life of gerbera cut flowers.

Discussion

The results of this study showed that the different concentrations of harmal extract significantly
reduced the growth of microbial agents, including the bacterial population, but by increasing the
concentration of the harmal extract, the allelopathic effects of this plant extract on gerbera cut
flowers were harmful and did not affect their vase life and quality. Therefore, the concentration
of 0.25% then 0.5% reduced the bacterial populations in vase solution and stem end of cut
flowers and preserved the quality and vase life of ‘Stanza’ and ‘Pink Elegance’ cultivars.
Therefore, the use of low concentrations of the harmel aqueous-alcoholic extract is recommended
to reduce the microbial population of the vase solution and maintain the quality and vase life of
the gerbera cut flowers.
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as AR Olals oY oyles FY Al ¢ alS Sl 5

PB,I SxlE yos 9 0 HlugS Jokomo b sb Caros g Nl ol oylas 1
1935 00 p 45l 5 ‘Pink Elegance’ g ‘Stanza’

v ¥ 3 )
LSJ:JLS%JJ*‘_;{WHJS:AGLSMFZ:A

Ol Ol eloni 3 ol (55 5LaS™ 0uStils ¢ g § OLLE (5 75 (g smmiiils -
(Maelaei@znu.ac.ir) ol 1 el ; colows 5 otsls g5 5LaS™ ouSitils ¢ JLEL pske 05,5 kil I ghumo Ok g5*-Y
Ol el el ol ¢s 355128 oSl ¢ GLel p ke 05,5 sLssls —¥

\VQA/'V/'VJILJ.L@JU AAR\7ZRVAR) @H)b@)b

°

- k4

381 9 (Sl dloudl sal™ slely 3l & S5 S b g0 bow » ST o ugS S Jgloxo Hlos
o) 9+/Y0 +[0 /Y0 (o LA 33 Wl OLF MT- T ojlas sd9F ol 33 .Ml oo RIS e
oINS ok SGS Jb Curor g Ao Ve (o Cugby 9 (wgmed 450 TTEY Slod 53 5954 911 D
Ol o 98B JolodT O yg—od 1935 00 ¢ S5 “Pink Elegance’ § ‘Stanza’ (Sady (&S Slogas S5 9
147310 UL zubs . od 5 5l )3 addllan 350 PO olCL1S 53 1TAY Sl Hlg 5o 51T ;lgglg&;éw;}hlr Tk
orlas ctald g8 9 89— A p 5 SBG AL ) il Cuo P57 SRS b Al p Boslas Fuya5b
5IPink Elegance’ nd y 42 S ‘Stanza’ -8 5 (L& jloss }53"15 S e (Bl gl B 38 STk ST il
(Bl Sl BOT Cuis” B 5 (510 Olo) D il 311 .09 J10595 9 (S yuiwy IRl 0 § s i
Jodxe 50 L w5 Camor ALY 9 090e il oylas Ao 3D +/0 guaw 9 ¢ /Y0 SIS J9l 45 0 30 (TS
9 Bl (Sl Jgmdoo US55 ) ol i 5 3 Bl Sy S ST iy Bl S1gH1 3 kT
O S SLligoT (VT Jud 9 VBT Slag 5T L 9 Jglono aler Sgo bl b (g 5 0339 (57 ”
Curodr 4 51 038 & 9 /Y0 (STl L5810 1381151955 B IS S5 oe 9 ud vl (glrdiges
J=B S35 T Sl e g Cuis” Lad> 50 (J9 ol pal 1) dBls slesl § ol Jekxo (29 K0
Al BT 30 ECibgliT dlgo cdald sl B LIS 4 Wilgl 0 &5 WidIN g2 o

(SF i GYBE (29 Ko Cumo (B0 S1guls”

Ly o il 3 e 0593 53 155 IS 6,8 e Ao

kil e 03 8 Saes 58508 S ey s o3l 5L | Gerbera jamesoni L. ole s L 1555
55 4 ls S 65 05 8 (S st Ol js oS i Col g3 (6l 3T Ul gl 5 ailate o5 9 Asteraceae
ol Ol e 518 Ol e 457 Slej 5o (g il e S sl ae ls (s VL Coysome s s b oS
sesls gy ol s WS il 2 dn Bl 5T He et al., 2012; Moallaye Mazrae et al., ) L5l s


mailto:Maelaei@znu.ac.ir
http://nargil.ir/Plant-Family.aspx?Name=Asteraceae&cid=1283
http://nargil.ir/Plant-Family.aspx?Name=Asteraceae&cid=1283

C,._:wj;ul..;w\ oL_f o)l..,a_c Jj‘ IQ‘J&&JA}&M \V¥

L or SMnS| ST ol sl Sl 5 DS 5
5 caailes 5 313T LadLSS sl ‘SMT(:‘“? =Uls s
Bahrami et al., ) waa Hls 1) ladd O genldnSTl
S5l oylae Sa,lssl 51 5,05 5 .(2016
2> Wl s skl slag SL =87 55 Al
el LS s 4y Al Ll s
0315 o oL ol 05l 53 55 g llasla
cr—=men (Mazandarani et al., 2009) c—wloi i
Ol 5 a S a sl ol Arshad et al. (2008)
e 0,8 e SL o diel ojlae b STbs
cr) 23 ol Eml e p, 8 (sl 5STL 5 i
IS Al ojlas Calies gl lals 31ty
el 2 as 5 ok sl 5 Sn ol
=2 3352 =55 JS Pink Elegance’ ; ‘Stanza’
3515
B 295 9 3lge

Sl JaosSB Rl &) soas Shags ol
alStils 53 1 S5 g Ly ol Sl S -, b
3 b WAV Jlw slg s el ol (65558
clac bl fls tlasT glajles ass 51
/0 (/YO (ald) Lis) Ll oS ojlas Calises
590) Sils p Ol 534S ds g (s s ) 50 /YO
50 95 Sl Sl 5l ey 5508 57 P (ie
35,y eds p Jf ‘Pink Elegance’ s ‘Stanza’
silor Slaphl il tagss ol 53 a3 8 15 g
o o 3 \YAY ol gl ol gl s dimul oS
230l ol omeb o855 51 5 J S Ok
(O ailaie LTl i) 9 Ol 4
p—? Voo coplas 4 Sl e 3 43 5 o5l pax
AT Jglone 23 &K 3 0lE sl 3L S
Ol ) oty  gilin mia | BEUNWIPS S
3 s g BT gles 3 Celu VY S o
Loy ojlae 53352 5e Jsilos cojlae 03 5 Slo
Lv g odble SU oyluae 5 dd i U 5, oKons
leoslas Olsie 4 5ty 2 6 o 4 aie T

o b Loyl 5 o) (Halevy and Mayak, 1981)
V¥ s Ulg o dS das o 655 5T sl s
2o s slber Glag STL Cdld O poman il
T s La jedes Lozl dsle o)l 55
G bl (S5 58 Gl 51 cbols
((Ichimura et al., 2002) .3 5ls!

S DS 5 sl S s«
Sl 08 Ol s 50 8 Ol ile (glend
s> «Danaee et al, 2013) cw jlo e 5 OL I
o AL e il 5 laoslas Sl eslizal 2t sladle
3pomy el al zle, WOT 5 Sods ol W
o5 0y I e 53 b LS 5 ol
Comolt L gl DS 5 Dl iy (il
L gla |5 55 baussT sl s os Kol
(T i slaml Sl ams 53 5 05,5 (6,8 o
i Ol LS 5 S IS (B 555 Ss e,
32,8 (Liu et al,, 2009) 1S o Camilos @il 55 ST
Jodoe 53 Jgad 5 Js S1o,lS aLS Gl il
OISl gy sy 2Ll y5 oy I iyl
3 old shme Ol 11 el 0 IgSS U shons 5
Gl s 5 iS WSS S e s 2T
osomen (SOl et al., 2009) didu 550 151,55 &
L 0lsj oS milad o5 sls 0l Koo ()18 s
e 2l I 3 5 5 50 O 35 J 28
Clpsehn 5 bl s SRIB s s 2T
Koushesh Saba and ) si dals 4 Cad j5,y 95 S
(Nazari, 2017

31 LS Peganum harmala L. oo o6 L diml
0T ol DS 5 45 o5 4 Zygophyllaceae o3l 5l
olayla, s o(Harman) oleyla Jols ds JSIT s
(Harmalyn) -JLs ,ls (Harmine) -y ,Ls «(Norharman)
S Jds e by e Lapd s Sl 4 a8 sl e
6> olS ol esbas 53 lels 5 pasls LS 5
Bourke et al., ) il o oYU Slhns 2T &8

el a8 Sl (GuS 552 LS 5 (glyls Ll (1990



WO AR Olals oY oyles FY Al ¢ alS Sl 5

Lals Lol en 5 Ol 5 Sble Sl e

oslitul 3550 ool islasT gl o) g (laia )
o LBl L 48 sl Ol s .28 813
O3 Jaul b 55 o5 S Jal g i) ralS sy
el e lsT Gl 6l pl ol cbilons (glais
oslas Aoy ) 5 VO /0 /YD Giw slacbile
Cogr () JS8) c 8 15 eslinal 5 ge il oS
‘Stanza’ glaes, |5 G 8 Lol ilesT gl
Ol gd 53 )l &S ¢S 5 Pink Elegance’ s
512 53 5 Sdla yy olam § sl e s LS
ity JLelos 8 oBlsylasT 4 e T (g5l 3y 5
Froplil b a8 o8t 5 s § i o3
055 5 Bddosls i ) gmn Oy smrd 20 Sl
sl (Rl ha FYs S 03 B L) (lads slags
Cadies glac ble s a8 laeT 2 La Yoo
e (e Ol5o) 558l s )3 V0 5 il (5o jluas
s S gy 45 e (s in g (b S 65
JS s i sl 515 a5 S ler b T
St o 50 b (2 eSS sladshoes 55
(o b 453 YN (glas s S5 J gl
o b Uiy, el \F s uon Vel Cusb,
9 A (g il s Erie n s S X
508 57 & Glale) 5 Gaw) Sl  Olej s i le3T
Glad sdows 53 06 IgSS sla S s Sl

.&;)‘}w)jz)}/aou\l)u@i;

c‘_}'u’\ S SLin, e slacble OT 51 (eS gul)
.(Babagoli and Ebrahimi, 2012) 45 § g5 tslesT
et S b Ml e ol e e
VO VO /D /Y0 o lacble F1 il T
J,S p digal oS S LT o bz Ao ys ¥ 5 V/B oY
Ll 55315005 U5 0yl gSS U gloe (3 S ol 2
L Nutrient Agar (NA) CoiS™ Lo (655 il 093
Cota sl gl Sty 0555 A 53 S YY il
G slachle JIS ul 6l 288 15 w340
s dsnl e s S Gl b dinl o lae
Cmrar (o) e e 9 Ldie L il 5 5n
JEN S W SRRV PR TR NULG N AP O
Sde 6l m 5 S S S (Sloi 1SS J ghows
N O Lo g s g 0l IS OT 3 s, aia
PRS- N WS I W D r»«govwg}w:.w\.l.p):
238 S glalasa (555 0T 51 2 oot /) o
FA Soln a5 7 3 8 Sy o el 358 25
5Ll 15 55 o smades 4y ¥ glas js sl
3 9N Loz et Sl o 5 HE (5I06
Lo 35lS 5l S sl lamiwo S5l d B35
BT (PRI K. % - P WSS PR NUPS S W e
N L L L I AR SR A
L3 8 58 dals lads el 4 o (S50
.(Balestra et al., 2005; Jowkar et al., 2012)
&S b Camax- = L0gl0 (PC) (V) byl

= &
oKy it aeys = g o X 100 (Y) da S5 o3I 595 52 3 S et PC
100
= 20 -
> so -
k= S0
2 so
8 40 -
S 30
=
f'_-,’ 20 4
3 10
M
o . . . . . . . .
O 0.25 .5 1 1.5 = 2.5 3

Different concentrations of harmal extract (%)

Figure 1. Effect of harmal extract on bacterial population of vase solution
of gerbera on in vitro NA culture medium
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Table 1. Effect of different concentrations of harmel extracts on growth of different types of bacteria

in in vitro condition

Frequency of bacteria (%)

Types of bacteria Mrag +/- Control & & 02506 Extract 0.5% Extract 0.750% Extract 1%
Bacillus cereus +  100° 50.0° 27.0° 0.0° 0.0°
Bacillus subtilus + 100 455 26.0° 8.0¢ 1.5°
Acinetobacter + 100 53.5° 29.5° 0.0 0.0¢
Pseudomonads fluorescens - 100 70.5° 57.5° 32.5¢ 28.0¢
Aeruginosa pseudomonads - 100° 88.0° 59.0° 29.0° 25.5°

*Means with the same letters within rows are not significantly different at p < 0.05 using Duncan.
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Table 2. Investigation some of characteristic of ‘Stanza’ and ‘Pink Elegance’ cultivars of gerbera cut
flower at postharvest

*Mean Discolored of vase Discolored of Discolored Relative fresh  Vase solution
comparison solution (%) petals (%)  of stem (%) weight (%) uptake (ml/g FW)
Cultivar ‘Stanza’ 42.77° 31.22P 22.20P 90.01° 11.28
‘Pink Elegance’ 47.33° 36.27° 30.932 89.65% 10.14°
At harvest 0.00¢ 0.00¢ 0.00¢ 100.00? O.OOda
— . 3day 26.66° 17.23¢ 9.90°¢ 100.322 12.21
Investigation time ¢ - 53.55" 35.27°  3427°  86.87° 10.67°
9 day 88.90? 63.13% 62.10? 72.12¢ 8.83°
Control 57.44° 34.66° 30.18°¢ 88.46° 10.52°
0.25% 29.77¢ 23.324 17.84° 91.63% 11.642
Treatments 0.50% 32.80° 29.02¢ 19.59¢ 91.477 11.42
0.75% 54.77° 33.11° 31.62° 88.94° 10.06P¢
1% 61.2° 40.88° 33.592 88.62° 9.74¢

*Means with the same letters within columns are not significantly different at p<0.05 using Duncan.

Table 3. Effect of harmel extract on different characteristic of ‘Stanza’ and ‘Pink Elegance’ cultivars
of gerbera cut flower at postharvest

_ ” £ £ 2
2 5 . = 2 s 2 o2
c ~ § IS S S c e x
: g 2 Iz 33 §2 g5 g3t
IS 4 o o 'c —_ < = Tn’ ST = S g
S g £ 23 g gg s =2
° 8 = RS >3 5 =Sb 250
< 5 = o R c 3 ) Q=
® I m i = =] © §c%
z g A s
W w £
Cultivar ‘Stanza’ 070* 407 515 40.68° 3511° 549°  1256°
‘Pink Elegance’ 0.62° 2.25P 508>  46.16° 39.57° 5.11° 13.01°
At harvest 0.67° 1.30¢ 5.00° 26.15% 20.17¢  7.067 17.72%
N 3 day 0.68? 1.70¢ 6.497  34.64° 24.74° 5.98° 15.87°
Investigationtime ¢ 0.66°  3.40°  506° 41.92° 3758 473  10.40°
9 day 0.62°¢ 6.25° 3.90¢ 70.98* 66.86°  3.44¢ 7.16¢
Control 0.661°¢  3.21% 5.04°  44.39° 38.45*  5.25° 12.53°
0.25% 0.672°  2.65° 5.20°  41.09> 35.44°  5.42° 13.00?
Treatments 0.50% 0665 290" 515" 41.88" 36.44° 534"  12.91°
0.75% 0.659°¢  3.432 5.10°¢ 44.66° 37.87°  5.24¢ 12.75%°
1% 0.656°¢  3.59° 5.08° 45.10*° 38.50* 5.21° 12.73%°
*Means with the same letters within columns are not significantly different at p < 0.05 using Duncan.
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