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The Comparison Effect of red Beetroot Extract (Beta vulgaris L.) and Folic Acid on
the Vase Life of Two Rose Cut-Flower Cultivars

Y682 e o)ler 9 (S owge

VEN VI ol 2,6 VECNYIYY el e
(s2ogy allie)

oS
78 slapd; onp a5l 5, G US GlxlS see  Ghalejl 4w (b s Sdgbanal g je 8 iz olas Sl Giag cal 5
2 ke Yoo g Ve B ao) o8 jatiz ojlac cbale Jloz sl Gialojl jo sl cwyp (@Yl Clg) i 5 (2 90l)
cble oz pow ialeyl ;o ab oslitul (G jo il e B0 9 Yo ja0) jo 8 janie ojlac cdale aw ped alesl j3 5 (1
S oligS jlews O ygody S i )5 118 eolatwls jae 5L doyo ¥ ool jendy Sdsdunl yid 0 08 Lo Ve 500 YO ao
Jols syl 090 Slao azsls 13 Jhaie O o bl jee (Ll b T 5 Gy 5 Wb (65l el cnl 5o (Csl YY)
@l 05 S 1 O (s lyime 5 Sr et (B9 S ailimss] (e g 00d D ol o 5559 SIS yae
olie Gali8 b ool St aliseles 50)8 08; 4 Cumnd U5 0 @Vlsl Culy dpies o) o 50039 5 SRS yes a5 ol ol
olas JpS glacdale jo hlie jo Lol ols olas bl ool jles Gla S oS, ul5 o (uiliwgisl Jlade o 8 joiier ojlac
50 oad ol Jslowe e 5 (ol S5 e Glalej] jo 28l (il Ll jes dedi )0 g o Gl o Joloee e
Al 0 S e YO Jles ol 5l e 5 050 ke g, den 50 05 5L woje g0 odleas e O Jold oS wald jles
ookl 59,8 wad SLuS 5 b oolyen g SluS 5 cpl oS slacdale 1l aS 0gd co slpaioy iy 1) o, Slee (e St sdun!

YW

DU JES PN KV IV PURCIU. A S IO B TS0 FOWPCe] JEFP- O gy 5 I

Ol ST STl ol e s Laumma g (65,508 00Sisls ¢ SLEL (cwiige 5 pole 09,5 cd )| ol 15 axsgal jiils 5 Ltils cos g Y 9 )
Email: M-solgi@araku.ac.ir Jginnes odiag i

AR


mailto:*M-solgi@araku.ac.ir

OLen 5 T bt S oo S oolitulsyge oy (b
(o ek —gle (S5 gley Sl eolanal L (2014)
Ser e SV S5 ST ol w352
(G p9S) SSP dw (pizee 9SG g SUL
@lold 5o)8 jaar aly, o ) (et e 9 JosieeS
3 eYb cdale gol> jauss a5 cwl a8 Lasgal
] il o cdiile Sl b SlawnST ] olaS
Q014 ) San 5 Sdsp) ool 5eilapeST i3 5 DNA
doeling gl )lo wd 25 BB lade (nl pogdle
sl glaplansT il 5 ol degully dagisle
SRS 58 5 S sl g Sdgd sl S92y Bl e
) @byStas codled 5o8 o ojlas sl oud (3,155
5 St oS slaSt gl slesiS bl o
Q012 ) Sat 7 5) sl 00l Lt ite o, slos Sy
S o] linie 5 SYshgjamml i 4 Sl el 23l
by S ol w58 e 53 BY els (] 4 a5 95500
5 SeSgrmginal )b duwl (pas o 5l aS cel ST o el
2000 () 5a o VBl el o LSS Senalbpls” o
aile ol iealyg (2016 (), Kan o M Cudszmg 5= oS gl
Sl SS9 3 o D) p (2lBlea SIS S o
585 53 Ganhe SIS OLS 5 cnl wls (aLS slaasss
sloanl by ead gy Jad (5eeST b ol sla 100,
5 s 2008 (o Sen g Toad) Wls it 5 pegnd
Byl S| Jae S lapealisg iz (1991 o], San
S S plye Sgiacal (2008 () Sen 5 209
WS oo Joo LS 5o S Jll slaausSTy o (ol
OB Ggedie g DNA jiwgy )3 iz Sdsbocul
Mt g sl Johoo (b 0 Shos (sl 90 0 45 o)l
Sl S Cwl sl 5,155 (2011 (), Sen g VY STegls)
) (i glonnST 15 Jooti g SIS g 0 S
Ere Bh (nl Bos Gy i (2013 e 5 ML)
Sy olgiear o 50 957 se YLy ohighy ju )8 jauiz ojlac
S5 IS Jslre plsieas oS 01 5300 5 (sumb oole
o rmed 5 Sl p 5l G e Gl Sz o p 2Ll

4. Koubaier

5. Vuli¢

6. Boo

7. Scott

8. Dlugosz- Grochowska
9. Fardet

10. Foyer

11. Shohag

12. Sha

...(Betavulgaris L.) o8 joiks oybac 51 du o 168 5 peid 9 K

doddo
i og1osms 3l (S (s plLS 5 S g Caio ol
Sg ,Y0 s Lls Vlu aS 5, ebds el 0uls b a,lS
Sz b ogbise Bl po 5 eaiSads sleyelS ol
shlo w5yle g0l golaxdl o3, ony pw als o J5 a5y
O Cowles g YU e aie oYL g pdiolld
W VIS WGV [P VDU SCH PR VIR SV PR Voo |
Slde (bl al>pe Job o ansl adly 5l e
Yol og0> Wlgh oo a5 oy azls b5 51 (ol
2o dole nl &5 05500 G 5l il w5l ws s
Sy BUL YRR (solil g ail) WS e o)ly (g0l
5SS oayp a3Ls o 5 slxlS ee (2014 L/ 1999
oo Sl J5 Cano jo Sy 5l e Slegdge (n ks
(s Jelge ibces ony p asls sl J5 cudls 5l e
s I8 S e g ol oleed 5 ol e
Jolre )0 a5 plapeudlls e 5 (2 (25 (nl pogdle
)""L’ odip a3l GlafS e p WS e w3 )leS
Sl Sl s Rl sl ool Gl O 5138 e
ais S pbxl Galize gleond lojles 51 oolaiul b b J5
sl Tl 5 olowd Slge ST Coaws o 4 Ll el
&S sk SlaS gl esliul dagl 5l AU aetans s
RO IPREE O TNE I I VI EE [Nt
Olgiedy andS Jlo wiz 0 g9 Wl Sl conenl il
calop 3l e Sluls pals 5 S 0 W slow
Cowl 00l Zrlae onyp aSLs G S 5 Slel Y gaxe
oieee 55 B OTA wsliplas 5 (5y0ate B0
$lp ol Oldlhae a5 wil oo Lis oy 4zl sla IS
O 0 Cawloads pll o el 5l e coaS laas
P ey b ot S (B jshated 5 )
Ao 4 adlae b sl adls I8 pses Goytws
L jasrzr Sl pise 5y J5 bl jee p 5e)8 joisz ojlac
oolgls 5l Sl oS S Beta vulgaris  Jlee ob
L)l 5 @l o slwl yulis 50 5 Cool Utz
Sl iz Q015 (s 5 T lesS) Sdpe ouiS
Ol Sl b VLG oy ©f o Jolone (55955 sladilaS,
03,5 95 43 5 e Al oYLy pgiigan] Cliie bS5
(5813 955 5 (uilewls) bt 50,8 sladilaSs, o Lol
S, plpsar (2lié ¥same 13 a5 Wgl oo el

1. Bhattacharjee
2. Aman
3. Kumar



VFo) linm) 9 3l IFO-Y) Slxio /090 5 losis /090 9 o wh> [ LS Sludgi (55903

YORY olisle;l slos adoo el A g5 OB pannS
Slas 0g doye £V il Cugb, g ol 5 le a0
Jolxe Ol (o F039 «SlS jee ol L5500 50

g S ol o Glgize g (Sgr Cadd

SLelS yos
ool sl 5 a5 cwl Shyoas samslis cas oyl
Sl yoe Gulply ol oy 4 ad e B 5 0o (5l
o los Jlagl 51 e 59, odsl 5l o3g, olaws 51 el & )le
Ol e o cews Gl e o)l byl b S aS Sl b
slaalas b Sl s el olasis b cde
2 oS IS ald loged 5 (S P SRR,
305 sl SlS IS gad b pas 5 oo ol
30 S jee Sbjy ley Gae (WYAY ()02 5 (s5mg0)

292 59, 17 alojl 4w 2

s ¥ (33
B9k 039 9 (e 59) LS adsl (459 bayles Jloel 51 iy
Ol 3 om0 Sl 315 L o] 19,8 Jsloms ol jeay
5 LS L Joloxo olyemas Bg)b a5 (159 4ilyg) &)g0ds
395 & Semd 595 2 0j9 J 5ol g pSeslail b S g
Sl gy s F03 el Sy S (59 et
g sol) b aenle 05 Jga 8 by, 50 adsl 5059 50 5
P30 5 ol slagialejl o byl 0y90 Jsbo (VY0 (ol (Ko

D9 39y A pgm Glalejl )3 9 59, 90

(r2) 5 sm o
— (\ Jse®)

e 53 it % 100

L) A, 5

(e 00l 2 Jalowo Hladie

Loy o] 09,0 bl ol jepas Bg)k (59 yao 555 50
Ssl> B9,k 039 ailig) gty e g WS 5 xS0l g5l
s odd Qi Joloe e ad g pSejll sl
sloslanal b 5, 50 adsl Sj9 05 50 Sl s >y o
OYA (o) ol alms 25 Jg0 )8

[ mtil) i o e o, et i
| rlipteaf B 2 ELEGE, Bu el

o vl ez = “= 5 100(Y ge,)

> |‘ y
P R

be 3705 gy 5l jlend bl 0y (LS doay
5 Jsl slagialesl 5o bl oy90 Job sl ond Jlaid 0

D92 59y A pguw Glulosl 10 9 59, 90 pgd

Ol 3 Gl S enl 4 az g b e ol ails )18 agac
5 5,lnS p ol GLIS ey g 0l ol looges
285 18 ki ae ;e p a3l

g, g olge
5 psle 05,5 oBaalesl o ofsn cnl slagilel (eles
oBLiils S slanzme 5 (535laS eastisls Slel cwoige
Sialesl o 0g GiolesT aw Jelis imgh ol .o pleal ST
9 Ve B0 ho Jold o8 janiz ojlas chile ks
ojlas bt aw pgd ialesl jo 5 it o mdee Yo
s 805 i 5o e Vo ko Juls e ik
YO io el oz g iale)l 4o s sslinal o) o
P eSSk Ve s 2 0 pShe B0 i 0 p S ke
oolituldyge 3L woys 5o b S5 e Selsdanal 2
R

b oslitul gl cnl 4o 5y edpn a3 IS o8 99
Rosa hybrida cv. White ) Vsl coly audw 5, o,
Rosa hybrida cv. ) —l,5-<lw 5,3 5, o—3, 5 (Avalanche
S e 5o odd @dly slalds 5, s 5 (Samourai
e 5 4 (ST g e ol sbinll lalsls
b o ools iy gl (slel o yuo ool 4 Lo J5™ Jlal
Wi il ool g ays,T e il Fr laaily Jsb a5 som
S o 352 sasils F o5 alo e il o la S JLad
L5 4 s ;o wad ool I3 Jais 00 ol o
(i wile 6ol Sluogas I L aal Jesay S cdo
alive 5 Cand Sy K 9 5 jhad adle i adle gl
Beta vulgaris var. conditiva o8, 50,8 jaus> o lac .aiil
A0 y90 slaclale 5 ol 7l Sl 5,501 by, 4 beetroot
L oSy 50 (Sl 0ad o)Ll YL jo 4S) 508 juis> o,lac
508 jaisz ojlas PH Gdod ol jo ab wisle Jhie O
PV 2 S ) Ko VLl ol A e 5 OIAF
g (Jolowe

ool 31 S g el aeoligS 0l lug S Jolore angi (sl p
Ao, Vb as al eolatul Sye o858 gody oleend
sk ol o cels YE Sotedy a5 0l oS 5 5,500
SIS yos i)l oys0 GLL B T 5l G 5 Wad )l
Wads eols )18 Jhade Ol o

4l o qyerie ;o Jgog,Sle Vo oRiglejl jo 55
SlacaY g Ciwysld Hoi b (olige Glacaal Ly o5 oy,



pocdile ole b ol lad o sre gl eads i
oy Vo mhe )o o gme Dlis sl 59, 59 (oo 50038
A odalie o gme Dglds pgs g, 4o Ll aes oo ol
ol Olie 52 308 oz olas Glize glaclale )-*-‘L'
Vb jo o gme Dol pgo g sl sloyg, (b ol Cdx
ool 5o ClE 5 b8, slaele lize 1ol ol | do e
A A Joys el o gine SoliS (o 0035 2 Gl
Soyd ) gl j0 0ad oix oo Ol gl bl
bl lo gre gl

o GB35, 55 it 1 Gl lis
Y dgaz )0 GlxlS ee poayy adll 55 08, 90 508 joisr
oy s 58, 6LrlS sae ol 2 sl o0 a8l L
sl 308 08, GRS poe 5l 5 Gg,y VENE) @Yl
SIS sk @Yl Caly wies o8, GLAIS yae 35 Gy, F/AY)
i ga) Yoo g Voo B (Gro) ¢ slockale led o
55 08, GlxlS ac 3l YL Gy, VOIFY 410 Y AEFY
RO N0 Gy YIVY o V.V VIVY o ) ol)sele
Voo cdale o @il ol sk o8, 4 byye bl jee
20 Sl pee (2 F5eS 909 59, VONY L ] o ] L
S 59, Vb ebgele 508 08, it o il e Ve ciale
90 5

slacdile 5 o8, 0 blite 51 (:She anlie ¥ Jooxr
SLlS joe g 0l Dax Jole (e 2 08 jaiiz ojlac
0 ol i el (liee wlul cnl paes oo lis )
595 0% adel o6 59 55 5 Sl koo MYOIFY) sl slajs)
5l Fotke Ghie ) wals jles o (AYV0) 5o 5 (ao
@ bgpe Gl jee (S Grizes on okl L
o S 5 @Yl Caly e 08, 5 il L Yoo ke
@byl 703 08) 9 Sl e Ve Clale @y bgy e slS
bl

...(Betavulgaris L.) o8 joiks oybac 51 du o 168 5 peid 9 K

Yf

99,5 ol 3o
o9y 5l S Jde S g b @ Ldg S e s uSesluil sy
S oS @Sy jshite cpl 4 Al eolitul (1949) 5,/
T e W ‘5)55 °¢,:-,‘,L-' S0 0 A 05""‘“"‘ gS.QSLao)L,

baiged ppaile, ddee Voo a o) A gl L 1) ]

Gouts ol adBo j0 490 YO+ Cepw b oaldo Ve oy

2 agidy Sl olKss b Lol JedolS (e s i
25 Sdse @ 5l osliiul b yegill 7Y 5 FFO slazge ok
1005 el S o 53 )5 (s o>
Chlorophyll A=12.9 (A663)-2.9 (A645)
Chlorophyll B=22.9 (A645)-4.68 (A663)
Chlorophyll Total=20.2 (A645) +8.02 (A663)
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Table 1: Variance analysis of effect of four concentrations of red beetroot extract and two varieties of cut rose on relative fresh weight, relative solution adsorbed, vase life, amount

of chlorophyll a, b and total
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Total chlorophyll first Chlorophvll b Chlorophvll a slxls £9°09) 51095 oo 3 I
day first day first day Vase life Relative solution Relative solution Relative fresh Relative fresh
adsorbed second day adsorbed first day weight second day weight first day
2.21™ 0.002" 2.22M 513.37" 0.59™ 2.34™ 2405.33" 496.75" 1 ”5)
Cultivar
41.35™ 0.10™ 19.44™ 5.59"™ 16.38™ 52.20™ 1378.43™ 1536.45™ 3 aile .
Concentration
. . - cdale x mé)
12.73™ 0.045" 6.59™ 22.37 10.67 3.83 335.58™ 190.12™ 3 . .
Cultivar x Concentration
Uas-
38.71 0.087 19.14 5.41 0.77 1.56 508.57 76.59 16
Error
24.06 11.19 23.84 24.39 13.40 19.67 24.48 10.005 - (30,3) Sliedd g 72
CV (%)

S gyt g o, 0 ) maw 10 (gl S o Ay NS g
** *and ns: Significant at the level of 1%, 5% and non-significant, respectively
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Table 2: Means Comparison of effect of two rose cultivars and four beetroot concentrations in the first experiment on
the vase life, relative solution adsorbed and relative fresh weight
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y (9.9 first day (g.g* Initial ;
Initial fresh weight Frech y .9'% o adsorbed second day adsorbed First day (day)
day?) resh weight day™) (ml.g*tinitial fresh (mlg*tinitial fresh
weight day™) weight day™)
114.19° 113.26% 115.572 144.99° 7.33° 0
78.37° 87.75° 35.9% 29.05°¢ 7.00° 50 Ll s
a b C C c Cete JA)S
67.12 71.00 19.29 20.68 2.00 100 Samourai
68.66° 71.52° 21.32¢ 20.63¢ 3.33% 200
115.332 107.48° 50.72° 85.85° 14.33° 0
93.75° 97.27° 52.58° 42.10° 12.00? 50 B )
101.80° 82.81° 41.88% 27.35° SIVEE 100 a5l <l o
. . . : White Avalanche
97.55% 80.49° 37.58 14.04¢ 15.33? 200
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Values with different letters in column are significantly different at 5% level of probability
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Table 3: Variance analysis of effect of three concentrations of red beetroot extract and two cultivars of cut rose on the relative fresh weight, relative solution adsorbed, ion leakage,
relative water content and vase life
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i ota s - ECtrolyte  Relative solution - . Relative fresh  Relative fresh
Anthocyanin chlorophyll Chlorophyll b Chlorophyll a Vase life Retlatlve Ite aft leakage adsorbed second R(’jelattl)vz sfglutt!jon weight second weight first
water conten day adsorbed first day day day
1.311™ 1.12m 0.03" 0.76" 329.38™ 130.82™ 4300.45™ 3.80™ 3.12™ 930.10™ 923.93™ 1 ~%
Cultivar
3.048" 0.14" 0.01" 0.07" 16.72™ 210.70" 202.97™ 3077.11™ 2267.24™ 1255.85™ 605.99™ 2 4 .
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- - - . . cdale x p_'é)
3.018" 0.13™ 0.01™ 0.06™ 42.38 68.69™ 147.13™ 353.63 236.75 158.65 53.85 2 . .
Cultivar x Concentration
7.09 0.39 0.02 0.24 1.22 34.95 96.76 34.38 25.72 23.76 10.25 12 k>
Error
0.0003 16.35 9.60 20.73 12.83 7.37 15.45 9.28 9.03 5.11 3.25 ; (30)9) Syl o 2
CV (%)

Sosre e g 0oy 0 N maw )0 (6l Jre oS54 NS g %
** * and ns: Significant at the level of 1%, 5% and non-significant, respectively
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Fig. 1: Means Comparison of effect of two cut rose cultivars on electrolyte leakage
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Fig. 2: Means Comparison of three concentrations of red beetroot extract on the relative water content of cut rose leaves
of two rose cultivars
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Table 4: Means Comparison of effect of two varieties of cut rose and three concentrations of red beetroot
extract on relative fresh weight, relative solution adsorbed, amount of anthocyanin and vase life
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Table 5: Variance analysis of effect of four concentrations of folic acid and two cultivars of cut rose on relative fresh weight and Relative solution adsorbed
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Table 6: Means Comparison four concentrations of folic acid on the relative fresh weight and the relative solution adsorbed of two cut rose cultivars
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Table 7: Variance analysis of effect of four concentrations of folic acid on vase life, electrolyte leakage, relative leaf
water content, chlorophyll a, b and total, and anthocyanin of two cut rose cultivars
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Fig. 3: Means Comparison effect on the vase life of roses in folic acid treatment
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The Comparison Effect of red Beetroot Extract (Beta vulgaris L.) and Folic Acid on
the Vase Life of Two Rose Cut-Flower Cultivars

Solgi'*, M. and Shahrjerdi?, B.

Abstract

The effect of red beetroot extract and folic acid was evaluated on vase life of rose cut-flower cultivars of white (White
Avalanche) and red (Samourai) during three experiments, in this study. In the first experiment, four concentrations of
red beetroot extract (0, 50, 100 and 200 ml.L%) and in the second experiment, three concentrations of red beet extract
(0, 20 and 50 ml.L™) were used. In the third experiment, four concentrations of Folic acid (0, 25, 50 and 100 mg.I?) in
combination with 2% sucrose were used. Cut-flowers were treated by pulsing method (24 hours) in these preservative
solutions and then were maintained in distilled water until to end of vase life. The evaluated traits included vase life,
relative fresh weight, relative solution adsorbed, anthocyanin content, chlorophyll content, electrolyte leakage and
relative leaf water content. Results showed that the vase life and relative fresh weight of White Avalanche cultivar were
significantly higher than red Samourai cultivar. By increasing the amount of red beetroot extract, the amount of
anthocyanin in the petals of the treated flowers increased whereas, at lower concentrations of red beetroot extracts, vase
life and amount of relative solution absorbed increased. In the folic acid experiment, the relative fresh weight and the
amount of solution absorbed in the control which contained distilled water along with 2% sucrose, then the 25 mg.I*!
Folic acid were the best treatments. It will be suggested to use lower concentrations of these compounds along with
antimicrobial compounds.
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