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Effect of Exogenous Application of Different Sources of Energy Supply on
Postharvest Quality of Rosa hybrida cv. Samurai Cut Flower

Ty hedoxo 9 ¥y i) LG w0l

ol

S5 ez ol ol 5l 5 6 nRiy 5 S & (o5 S e S5 G p S Sl Sl G (Ss,0 5 GRS
5 (Vgoidkeo Yoo g Voo O ee) Joiilo (/Y 5 V7 ) 5,00 Julis 65,50 slaoassS cpals 1 tolej] cpl 5o 048 oo
L)A.MAJ9AJ )Lo...) Al A ) ‘:l)}ou WB) 359 Lg)LfJ.:Lo): ()Y}A‘_J.m A% 9 [0 Y /) ATP) Glaws Lg):u.i)}:o]
Goy YHIY) cbls ol yae iu38l jo 1) 530 o i (Yee oo o /Y cdale 0 ATP aS ols lis (655l 0aisS (pael aslive
yof i G ATP Voo Lo <10 5 +/V lacdale oo ol33l 59, O/A 1) (6,8 wle (5, MIY) calls jleg b duslio o a5
359 cJolore i oals ol gla,lens ;0 .0gs 59, VYT Y 5L jo 6,80l rioren ikl 59, VY g VY 1) xS
SlS G et s STy il eddled e 100 o 5l g it blesd e @ G 5 (g SR 5 (s 5
o)g)Lf ‘Labm U"’L"“" ¥ Oy ):.ASATP )YF‘;-M N 9 <Y LgLﬁMIa.LC L) 03 )Lo...) LgLﬁJf o w‘o)) )‘ O 0y90 O
6Bk oS (g sbay o by I8 coaS o i Sl S g e iolidl]) 059 (6 B aile cudlgl Jeiile alie slacdale
ailgs oo ATP 5l oslaiwl b o IS 5L 5550 (65,50 (pueli a5 0ls ylis baase s ols yialS aalss Jled 4 Coed 59, VAL, b S
Olg s Celd 5l s L IS CotS Laas (gl aS (6 gy il 059 Sau s S o 5, Baik Laas gl (6,105 1 Sl
ol olpaiog 1) oS Jolore 1o ((Ygo duo +/0 g +/V) ATP 3l solaul
3,59 (Joisle 5L loawuSTy wliwd 50 m50] (guuds slaoily

EVRY-TY

Shp s o o 1) Jol ol (5 Sl ojlew s 5lasT cusl Rosaceae o, 5| Rosa hybrida ol oU L o 4
b Wlgi o 959 40 (G Al o a4y sl 093 99,9 9 Clld 5l o (6 B le (1091 0lisS sla Judo 31 S (Y g V) o4l
S oo J5 a8l 10,5 (Saues ¢ oS 15 o 00 pe cdomid ot 5b 4 e a5 wil S aBle o caslinl ol colaa
S 35,0 50 3 1aaiB gy 3,18 5 el ol Slyaings S olin 8IS L IS o JS 505 L el e (OF)
oel38l o lad wae S1(Ve) cusl 5 (6,80l s 50 cae Jole 08 Cundg plplo el SO ST S 0 g,
),.>b Gl S s Grm b lade gladls 55l bl 0ad oo colatwl obxlS Jole jo a5 conl oS5
4 yonie g ol S5 oSy j0 56559,8 ¢ 3568 clale iulidl el LS Jolore 1o (Y1) 5500 0,0,5 (V) o5luil oo
G yS gl el genl bl @dly 40 (VA) 00,5 o S5 oy Colys o 5 asl elel iolidl (T Cas il

QAN il s AFUTY sl o g b -
Ao (sooge 5 DLS o 0aSlimghy Jholiul g L] oliils (53,9l casiails « SLeEL pole 09,8 JLoliwl cad )l pwlis IS A gal il ol g =Y
Ol eyl 5505188 oy 5 Bisel eliniod plojles (bl pole Dlaiod o 1 g s T
(z.roein@ilam.ac.ir) g Sl o «Jgius odiun 55


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

Ohlen 5 28l

Syl iy i Gl & el oo il SIS glaaisl BsSTy o Jelome lyanmes)S )9 50 el (59,0 a3l
58l asilen Jotile b jles i8S o o8y 5,51 5l gaaal g cunl o5 12 50 65,50 (615 4w b g0 sl,ls a5 el ISUI
Shp SBJS (Fp g3 azs B g dBle wl; SRl A 5l 6K (Ol 4 Senlis ol (g 2 el
Ol g dilex ol ) (05Kl 4 e Yae dw B0 UV glacdale jo oS Jeloe jo Jgsle 058 (A Y) 098 o0
S5 il el yaes S 5500 4 S Jstile a5 (5 )5bar (3) 0l gere (G S5 (s, YO U YT/ o ey s il
Sland (g onjeiol (V) Cls 65 K51 18 Ggane S5 0 dBlo Vb glaazds (a5 bl ;o 50 5 Jstysm
ATP o g oo oo (i3l 1y oLS 59,0 (65,5 5 99,000 LI @ 655! Jolo Glgie 4y bassly jo a5 conl (gai420Ss3 (ATP)
Oy 9 S meli )0 (oot GBS 09 d oe plamil (6 S e 0 9lnnST (grudl jgiand alg 4 G3L ) Oliee U &S
Clld 5 el jo page i 8L 0 ATP s g (65,0 ades (V) S oo (g3b cbiloy 5l am 2L sl Jgame
o Clo 5l e Hlesd SO lgie as oole 9,55 (YY) 0l y5enST b slaaisS (0,8 B sl laglannsT Sl
5 S o Bule Lalidl 5 oS ST glaps 3T codlad molidl ( olae Ko LS Las 4y cdb Js,0 o550 Gialidl b
‘;Y}Io 9 ‘;‘OL.: Lo Lg‘).a ()Yj.o‘;..uo «/\) ATP o).g)Lf PLERW ua.?c.m.o ‘5.@5): L) (YY 9 Y4 .Y) .).J‘so S Lﬁow
slae g lul iyse o JS oslail Giolidl o Sl Bl 5 oole pl 3l oolaiwl sl sl S 5 (g B ile s
5 (Vs deo ¥ B) ATP (glgizme (2ol 381 (YY) 0l jUgamnd dnS g 5 5l U5 sd slaps 5l codled 2ol33l
Sloylsl 0,98 10 (i ogae Gy b (slogad ralS 5 oS BT elBs i dgup 4 Blg o 8L (65, mlamw
ATP Jolowo ;0 4285 Y+ Suw & (Dimocarpus longan Lour.) o5l piz sbogas (619,8 cidgh ;o (TT) wled SaS
g Lie g lubl o 13U @i jiw 9 085595 ez oo S, Laas (uild G 2ol cow Yao e /A cdale L
Sl e AT NMgo Lo +IA L g ool a3 dos (5,58t iz (V) 0 s ] 3l il Culls als
L (F0) 0l S ps8sl 5 sl TS Ly slag T cdled (2l 5 (g )lam (a3l (2alS cogee 2L (555l hams
G Bk aalidl 5o 5, wiile laoy SLagSl (2 5 35515 aile placlonms S 51 g ool plonil sloom) 2 4 4z
A g ATP il gy p Bu byl ragh ((S9m ATP 0 L olS (6350 (b St Sl Gizren 5 (G 0 lo S
SUlg Sl gl aglie ' Glhselo o8, 055 Gy U5 )8 aile Salidl o Jstilo 5 5,50 ol 355, slocaS 5

s el S CoinS i

Boigs g 9lge

ol oS st bl s i el e 5 st s el 5551 5 b 5T 5 4 iale]
5 a (Bolas Lol jsbas 2,k (lxlS jas gy sl 0 plonil 2301 olRA1S (55,5LaS oasSiasls olRaubejl o IS5 iy b
s 33 e 4250 VA g5 30 egrmads 42 )0 YO (lod) (3y95 0oy 0 it dulyd b (gaddgs S Sl e S 24,
O39S oS gy0ep —A Julls gt (ol (oleend slaoole ol agd oliile,S liw e 50 (3oyd VO o Cugb,
ATP g (Lilew! ,ei5 ol Pronadisa) Jeile (Lol 925 Lo Pronadisa) ; ke (Ll eSS el Merck)
Slp o e ookl s (el aw) Son o) (oS 10 «dls 5l o b J5 090 (LT 98 5L Merck)
A e O lajles (algele 035 0,5 Sy JF B8l » 6550 slaoasS el cilize lagaw S o
<NV ATP 5 GYgadaa Yoo g Voo Ve o) Joiile (¥ g V2 V) 5,000 (2 50 0 8 (haa Vo o) Gl 5idsS (ouS'g )00
590 99 2 diod Hless 00 el Slge b iolejT L B g diwge &g a0 IS .0 03 )15 a4 (Vge oo /Y g +/0 /Y
Sl b 05, SBT3 a5 10050455 5l Jsbo b oS oyl 5l ot ok (i sl 03500 o3 e LS
W9 09 Job b asl o qoye e Joeg,Sole Vo (6595 Ll pd Cowi /P 3905 (oo Cagl g (gmeds a5 V-

Wl it Sl s j5e o Sy i) slr 2y, celo

Samurai- \

YY#


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

S o 537 odiiS ol wilio (S0 )l

(5,685b) Kl yoe

3998 2Lyl LSS (Soseh 9 00 ool 03 (ST ) 8l i Ol 9, 50 S e oy
ool Jsbo o Bles y3 by 3b WS o)l 1 580 ) S (VF) (T 0jlail 59, s ) Bile (L
add plo!

SrSoll ez ,9iS Clu e e of+ ) cdo b Guanglu Jow JLozns udsS 5l oolaiwl b iglesl o0 jo J5 )ad
OF) 03 55503l Gialojl ol 59, 0 S 0oy e 5 0l 50
e XY

5 039 b 6ol (e a3l S8 @ 59, 8 SalesT 0090 5 5 (o 59)) et 5l e U (s 5 039
LF) 9 alrs Qo) > oo

>y Jolome Dl 0 (5,503l g jde dilginl alewg 4 QLS BJL 10 35250 Ol Glie gy ) Gialejleyg0
(F) o dlons 59, 50 Ble Syse o5 » Sl e
O e

oolaiwl o3l o2 5 JSi a2 ,@ia laciend L (S ,d8) ol il jl 0,5 SO vgu Sgy s (g S oslul (gl
OV 0l ol do,ye &jgo a5 g Lilwl 525 <l GLP 31 Jow ;e EC jleolatnl b (Jgy i ol
S olS oSy o 351 Cdlad i

s ool (59 00m0nS 1y 37 (sl 09l et lsie 4 JsSLE S sl mail colled o Soslal sl
PH=Y b Voo Lo 0+ land 8L 10 Seo 1O+ L b Slew] sulo (459,55 51 ool L (p,5 +/Y) 5,05 b
ax,0 Fogles ;0 addo Ve Cow 4 bdiges wojlac zlsuul 5l G @85 )18 F mdaw ;0 Kj0 0 5 Al 09433l digad
a8 b i S Sotn 4 (g, Blad lome ke (sl s i S o 4kB8 55 19 Ve e 252 b sl
asli Ve s gl Y8 zge Jsb ,o (O 58 cile Analytik Jena AG -Specord 50 Jow) yiegidy Sl olSws
ON) o dmslons 4B 55 55 (339 oS oo 2 a3l 3o 5,50 (olool ool Celad s (S0l L
Lools s bol 9519

P LSD 5051 5l eolatwl b oy Kilee dulie ol 00, )15 45 A/ asus SAS j138la 5 iwgh ol sboosls (g5lSTg (ol y
A plosl Excel lasrs 10l jloged puoy 9 7Y Jlio! mlas

el

2 e
Sk )3 55l 0aS Guels slaoloee ST 5 (P<0.01) (5)logne jsbar (sl o) 055 S p s s Bule
555 VHIY (Sl b ATP Nsa oo IV ClE & bgye JS 6,50l o st o ol (s lomsts 8.5 )13 lnls
25 joe i gy ATP Vao Lo /0 ¢ /Y lacdale ol iol38l ) 6 Baile 55, O/A vald jles b auglie jo a5 5g
Cclile 4 Lo olelS as a8 55 55, VV/E O 5L s JS (o Bule eimman winil 55, )Y 5 V) & 1,
50 oole ol 5l oolaiwl Bl zalS 59, #1840 IS o Baile Yoo do Yoo w ol cale (iol33I L oS 0y Jgisle cilisee
aald 4 Cond (6,80l (ials g 5 (g m a4 siduce o ca S g cadli 6Bl o i Sl GllE Gb

A JS) s

Yvyvy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

OHlSas 5 o253

14
12
10

(G9y) x5 yoe
Vase Life (day)

S N A~ N ®

Treatment

Fig. 1. Effect of energy supply sources on vase life of Rosa hybrida cv. Samurai cut flower.
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Fig. 2. Interaction between energy supply sources and time on relative fresh weight (A), solution uptake (B), and
flower diameter (C) of Rosa hybrida cv. Samurai cut flower.

03 355 Sy U5 50 (9) U5 Sl 5 (0) Jsbme i () oo 5 (335 2 Oloy 5 8551 00 eli slagrie (iiSomy -Y IS

S oS S clls

I8 655 0aiiS el alizie slaguin Yl pj olxlS GlaJglme ;o b 5 (5,10a55 090 10 S5 S et olie
Tobw Oy (P el Dl Gl oS clly LaolBl Wy S5 0 Se s Gliee ey clIS L eSS
(L OV A) CpyeS ATP Voo o <1 Lo 0 595 55 455 by s sanlive (Vgm oo +IY 5 /0 o /¥) ATP aliises
Saie oy ey bl L;)b‘;‘.u S| ATP Yoo oo /¥ 5410 glackale b wiz 2 bl ol emay | S S U™

P peS e Yor clale b as aal caws 40 7 £O/AY Jade & ;i) 005 Lo Voo Jgiile jlosd 5l s 35, 50 Sy o

Yva


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

Ohlen 5 28l

sdeliuwady gloazs Koo g ) (Al -Y JSo) canls S layles Koo b (g ccilad (5,00 e BB T 11l
ol Bl L S sgebe (s () Jgaz) o)l shie (SKwen 5 (6,50l L S 05 slie ooy oSl colon i a5 olo yLis
<l gmals 5 g Baile e S,l8 S cotid e 0

S ylS Sl o0 351 clnd

Al sl jled cm doass ulul pasils (glo pime 53U laSTy, M}ST Sudled e j0 o g 565, (slo Lo
Clad e S e Sl lojg; 5o Lol ol sgzg sla GralesT Sl slosay 0o STy pe3il colled S
3 3lemS Ty 3l codlad (i 0 S (o5 595 50 (T USCE) cadls (caalil g,y g Gl S 50 SlanSTy o3
aS g ebas il gyl pxe WS g LY 5,50 g ATP (slo e 4y Cond a5 0l odline ATP (il laclale oy
JS2) cls el jamay SIS 5 (59 5 e 2 JgegsSee IV (i by ol dlad (268 ATP Vo Lo <1V las
5039 eS8 sk 2 e g5 TV Hlade 4y 1) j0 05 (e Yoo Jgiile Jlos sl oSy il collad 2t (F
5 e sl Lo L g bl (gl sine VST aald 5 Jsiile (sloclale o b a5 i Eelooly wicd g, 4 5 lS
(oY JS8) cusls cglas ATP

70 A d ‘ A L 2 Control
o ——&—— 8HQ 200
60 - - - - - Mannitol 100

« =/s= = Mannitol 200

——%—— Mannitol 300

gy s

(w0,9) S plS So2
Petals Electrolyte Leakage (%)
N
S

- = @- - Sucrose 1%
— - %— - Sucrose 2%

—2&—— Sucrose 3%

— 9= — ATPO.1
30 A

...... @ ATP 0.3

— 99— - ATPO0S

20 A

—a&—— ATP 0.7

10 )
0354 @revene Control
—&—— 8HQ 200
0.30 -
- = -A- - Mannitol 100
— .
N = =&~ = Mannitol 200
b "E"’ 0.25 A
R = ——%—— Mannitol 300
5 °
\}’ E. 0.20 A - - @- - Sucrose 1%
Jhe N
~ o
3 B — - %— - Sucrose 2%
oz
a E 0.15 1 ——#—— Sucrose 3%
2 % — & — ATPO.l
. 2 0.10 1
e st PR ATP 03
W 1=
8 — —0—- ATPO.S
~ 0.05 A
—&—— ATP 0.7
0.00 T T T )
1 3 6 9
(39) ol

Time (day)
Fig. 3. Interaction between energy supply sources and time on electrolyte leakage (A) and peroxidase enzyme
activity (B) of Rosa hybrida cv. Samurai cut flower.
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Table 1. Correlation coefficients between studied traits.
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‘Sl gee 39 9 1N D Jliml e jo s pxe oS S NS g 4

-

Lol s S 5 aoisy wiile (plaaaS 5 5elsyied ST canl (6 9,5 ailind (s g2l (9, (65,1 4l
el o 9y ATP 5l ooliil (V) Gl i 10 By 990 O3] (sloaid 09 as uly ;0 (5w ol B alis olaie
ol 9 5ylb & (S35 gl el 5l 6Kl 9 09ne L a5 098 (o0 6551 liee RIBN g (950 ATP (2153
Okl o 5 Ol s 5l (6 eRty (e ST T i S5 sl 2 9381 AT (00 ST G Sl S o Las
Codo J1AYO VA) 5,5 aalys SaS 5 5,80l Gulidl 4 a3 pl des a5 oad bgy0 sloo,lousg S sl
G35 5 (0als 4 s 3, YIV) oS jee (iul38l g (Vg duo +/V) ATP b S S0y J5 a9 (55l aring]
5ol Jobss Laa> 1 5 ool o B Soup S (6,5 wile (Y0) 09 o T L ,0l> g domis a5 Sl oo
SaS 359 Sym 4o b g Ol jidin Odo 4 olS o e o Jomily ol b 5,50 ! ol gols caws 5l ials
2 e tliee gloass ol 559 Bl ioli8l  suie SIS UY cdale oS ol lis Lo slaasdl (VA) &S oo
LgLﬁAM dy>).: (\/\ 9 f) C] 00 L)’J)l)f u‘)i_ﬁ.&ef )i)o Al.o._“.ve 4 959 Lg)LfJ.)LA w‘)ﬁl > ))LYL.M: )‘Q@.&o ).)‘
i s 0,9 S s S Bule p ciie Sl canilai oads colaiw lcbale 4w 2 o Joiile Jled a5y b ragh
).:l aS 99)s° JLM‘ (\ *) Sl Al 9w Jf 6)@;}.}[40 w‘)ﬁ‘ 9 dlAA—M} J_M:) Sgude 5O @51]49 u».m oslo u:’.l sd_ul.:
a5 5 St ey eoelS papT e lalS o ail o @Y clale bl 4y sl el 4o eole oyl wosllacl
o 42 (59931 5959 55 Jamile o pte Sl T (YF) 95 oo joile 4 o] i s a5 el 55,0000 Jsnile «Jsiile
Soolatn ! e LB )05 50 5659,000 Jgisle a3l 0939 (V8 5 10 oV +) sl oads (ylo Joiile 00iSa jo o0 53] 945

A 29500 Gl @ Cole 2255 )8 mie (lyie 4 oo
L g oog yatmal ATP 1o g5, ilwolyl aS ol Juds cpl o canl (Sew 5 059 LidlS 0 w3U deasms wlo! p
Dil S ol e g5l Cdy am g ad S 8 soliiwl 050 ] 50 (sl S (65, pled 5l JWESH jo o] i 4 ax g

YAN


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

Ohlen 5 28l

WS 1wl Gldren pol> iagh aomai b (YY) S J5 10 S9,m ATP 0,05 o )0 (cmmd 5 ()9 Sl s Xy,
S Sl G p S (6 sladilas J1 (S 5 o el ab ssalive 5 (59 AL e g gl (Bl 0, lea
su.>|).>Lu d?’“’u;" sj).».lf uT u»)‘») WDJ e (S 3.L’>).«o BN slie 6)4..\.:»55.&: L)”)‘)B‘ | o‘rc& UT ub‘b Cw )‘ L:
3539 Gyt (s s ae abasl, (YY) 5ls (5 B aile (ol 50 ot (i alie slojles SaS 4 S5 O Laas
ST 850 ;0 i ool eax i b ol el leadl () Jguz) cils gz g o B uile g o
395 2% s 0j9 MEe (n e (V1) 39 e (o 5 (339 9 B ke (Il 5 8L BB (e 955 (S 2
oo Wlgs oo oL slocdl (65, pdaw 05 b A5 dwe oo Sl 4 0l (g S osll Jgiile Gllise slacdale jo il
2565 95 b S 55wl 0y 5 e SoJS s Fule als bl 5o 5 0T i GielS il Solld sl oy
IX 1Y slacdale o cumed ol O pols cws ) mals g Ol G Ll Al wg 4 Ol cuie Joles Laa> il
S5 laaisl BsSTly j0 Jole slacsloumgr,S o5 50 g s aald o les 4 cos Ol Gax e 55w
MCLJ Sl USM as ‘bL.’.gs" u,».ﬁLf Jw )9.24.) Jf UM )L: 0,99 o w){:w Lg)‘o..w‘ J».M;Lu L""}‘)L’) s;).ul.g“so WL.)‘
a5 0l JgisSTy 5o 9555,8 5 35 6lS clale mulidl Wil e ol i anld baas s (YY) 05d Ol Gds o Sole
a5k 5 JelS ol 5L sl g 098 oo i loy douié al> e 10 8,5 (VY N ) 39 oo ol Jliiw ol g glasl o)lgo
oS IS Bl b 0358 (o g JF (b 5L g i alose g o (5 e & o i 3 )10 535
lord o) S SGATP 055 oo azil al> o (lod 13 JF (T35 s 5358 g (2015 T B 2 09 e
5 0l STATP [0 oo 0,33 (65,3l 0,0 (65, ks asl G aS om0l soge a1y (65,5 0053 ailsg a5 ol
WSl Gaile Jlad cel olS 5L 8 50 (555 50,5 el 3 (V) 09500 L5 ol S0 slac bl s g S sl
UATP jles j0 J5 ojlail a8 ols plis 55 Sue J5 (9, b idsh 09 oo J5 a8 iolidl 5 4l wlel ¢ Jole wds
ot 0l 4 48 ol 8 e JuaS o 5 a8 Rl 50 w8 e (sl 1 (V) il il lizas o 35y
)b uS.u_wy)};‘ 9 6‘0)_0? o~ laasd l) )Lo.u )é (\A) Sl ’b)y sj)*lf ».\_w) 6|).> LS)"’—““ g.,u.ILtﬁ 9 u...o.q 6‘}: 6‘0»)Lo
Slp b oy a8 lari b Jgeme jsba pn> p0 (Rl Gl g asdly (b8 5 o b pley Jsb o bS8
DBl spaz 0 o Ghn J 0 pteaw ol &ja8 a5 Cn |l Jld JEST gt So 4 B5STy 0 s ek L
5 g n pll (2SOl wigl ol 51 IS a4 Sy 5l 5,5 JWsl el Joaite 550k oS 4 J5 a5 Sloj ol oo (ialS
29 Ngl ol 5 il ()] S8 slaassl 4 551w ouw, slp ol 13 LS Gl o aS Swup S5 0 &S J>
ol g 50 (VA ad walys S Olues S mdaw 1o OS] o (Jlal oguds (o Diglas ol il dy ISl
azig Al po po ol (S0 0% s 5 5 0 3k e a5 Sjge al 4 () USE) SB35 59y soms 9 e 3l Jsiile
OA) col STy 10 Jolome (sl Jaumgy, S bl sgs bl 4 o] JalS fyais b g 8,9 S8 outs 08 s ol
las> d.:‘yu;n Lie @94 s 5o ).a.’>L: J.J») U"‘)"L“‘ (V) o 4.».’>L ) Liwe O ;M»T u|)~o oMbuL«w) L_';’?" Clio
Sogis 4 ow s iz ed S5l oe ;36 | lanST 25 a5 asl 565, slaeeS 5wy aisl 65 das
Sty o Dbl o 5 00l Lid slaad s eapnS Ty wile il ol il po a3l 5l clidlons L 555
Wald jle S,d8 il o gley cladS L Lol pgh 10 (YA 9 V) 0gd oo a5l S e g Lis glaa Siees
OBl s S95m (655 el (A=Y ) ols s 3l 095 (g dudeas Lie g cdl iolidl Lud Sl Sey i ol
5 L e D9 o0 bl jee SLL Al e 50 G p ST o Lad (S LSy Lais 4 ST (B9, 55 el
s lrasas oS ol wals b g)lo g O S5 g sSUl colan (gg, ool 00y I8 @ cdale an 2 g
asl 0 ool ale ATP (e pals o)l ite alal, o] S35 b Lad g pdocais a5 ols jlis S J5 (59,
Gl baas (V) 053 5 6,8 wile juals 5 Sgu cits Siulidl el g o jomie aily (S LSS (08 s 5l a4y wilgs oo
el loass cuils JSlggean ass pl b i bo glaaidl a5 ol (5155 58 Souwe 8 0 ATP L s o o Lié
(V) sols 4 Cowd ATP L ool jlaod bojl gl 0gan il 3 50 Jay it g aisly glie (o 50 sy (090 joiS oS

YAY


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

S o 537 odiiS ol wilio (S0 )l

Celled (e Jsible 5 ol lajlerd )0 loame (ool izpe ol 555 (59, yol> slaazms eaiS ol wls (las
R QS sladslre 1o 5oz pole olS 5 IS sleasli (85 s ssm 5l o bajlot b 1 i Sl il
Y 9 17) wboo Rl (alpd iz 5o ilanSI il collad 5 Wb oo (2 25 o9 @) G5 )z WS (oo
GilS a0 5 ST Ol Sla IS0y adgi (1l czge ol Gl 4 S5 5 alS L 655 (sleeaiiS el
J5 B0l it b jlacnS Ty oyl codld 5l saslowwsd ass wigh o S o Baile iol38l  Lad 5 paudgas
2 ke el aily s ROS adss (talidl 5 (65,1 99508 ol (s i ) Jpaz) bl ite Fhran
bgos S S5 aidl (Sl 5 solnl @ Wl o 4L )3 00 SIS ATP (e l¥l Gizpe wdb G p s S
Elab 5 ol S s i s oo 5 it (Kot 055 Sl be Sial5H sl (ol (gl STl 55Ky
b o Qi als ST s ol lesl )0 uizes () Jguz) il gedge (nl eariSadl Wlgs oo SlanSTy 5]
3 stelin oz 0g JuiS ATP 5> slojles ;o ol ey Lol sl il 38 gy b jles des 5o jlanST, Py
5 ot Sn J5 5 SrlS pas Sl (slass, 5o el & e a8 b b Ll STy T Elled ol s,
S35l 5 5 51 5 ey 5 2l (555 ol 31 (B Ty T S Sulod e S Sl 0 335 ATP L Jlas
Ol 331l b (YY) il (65w LT 9 Bl ol (e 51 U530 lsie 4y sl \Sown jlapnSTyy 5YL codled 281y ;0 (YO)
35 el g JF it L sl 03,8 S b lapnST (gilu 5 ) ooyl e 5 oony] ool 5T culles

(Y?) Dl 20 (S

S5 A

ol Lix anlyd Lais 4 e g S S5 Gl elblS Jeloe jo 5,50 5 ATP wiils 155,50 slacaS 5 0 )18

S5 ) LS RIS 578 5 IS5 JalS o Sl 4 Sl T ollS jee (alil s U5 (o 5 09 205 S5l

D5 5,8l AY cdale T 5l o g ATP Ngo Lo +/0 g+ /Y slacale iagh opl 10 ol o 5,105 5l og laeuS 5 0y

il olS jalls 5 e S50 g a dsn 1) 855 6 B wle cudlgn asd, (IS 4y glacdale 5l plaS o o Jeidle b jles

Jylaile ll s coinS et 59, ATP o sine 5 e Sl (s (s (il S oelemsas ooz ay azgi L

byl g 8 aile (2al38l 5 055 (s Slo S ctloy 5l ey slagilly (S Jo 50 1) ATP 018 (g0 05 S a5
ol sleioy

References P

1. Azad, A.K., T. Ishikawa, T.C. Ishikawa, Y. Sawa and H. Shibata. 2008. Intracellular energy depletion triggers
programmed cell death during petal senescence in tulip. J. Exp. Bot. 59: 2085-2095.

2. Chen, M., H. Lin, S. Zhang, Y. Lin, Y. Chen and Y. Lin. 2015. Effects of adenosine triphosphate (ATP)

treatment on postharvest physiology, quality and storage behavior of longan fruit. Food Biopro. Technol. 8:

971-982.

Dole, J.M. and H.F. Wilknis. 2005. Floriculture, Principles and Species. Prentice Hall, Inc., USA, 1023P

4. Fanourakis, D., R. Pieruschka, A. Savvides, A.J. Macnish, V. Sarlikioti and E.J. Woltering. 2013. Sources of
vase life variation in cut roses: a review. Postharvest Biol. Technol. 78:1-5.

5. Halevy, A.H. and S. Mayak.1981. Senescence and postharvest physiology of cut flowers-Part 2. Hort. Rev.
3:59-143.

6. He, S., D.C. Joyce and D.E. Irving. 2006. Competition for water between inflorescences and leaves in cut
flowering stems of Grevillea ‘Crimson Yul-1o’. J. Hort. Sci. Biotech. 81:891-897.

7. Ichimura, K., K. Kohata and K. Yamada. 2005. Promotion of spike elongation in cut snapdragons by mannitol.
Acta Hort. 669:119-124.

8. Ichimura, K., K. Kohata and R. Goto. 2000. Soluble carbohydrates in Delphinium and their influence on sepal
abscission in cut flowers. Physiol. Plant. 108: 307-313.

9. Ichimura, K., S. Yoshioka and T. Yamada. 2016. Exogenous mannitol treatment stimulates bud development
and extends vase life of cut snapdragon flowers. Postharvest Biol. Technol. 113:20-28.

10. Ichimura, K., Y. Mukasa, T. Fujiwara, K. Kohata, R. Goto and K. Suto. 1999. Possible roles of methyl
glucoside and myo-inositol in the opening of cut rose flowers. Ann. Bot. 83: 551-557.

w

YAY


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

Ohlen 5 28l

11.1In, B.C., M. Shinichi, I. Katsuhiko, D. Motoaki and M. Genjiro. 2007. Multivariate analysis of relations
between preharvest environmental factors, postharvest morphological and physiological factors, and vase-life
of cut ‘Asami Red’ roses. J. Jap. Soc. Hort. Sci. 76: 66-72.

12.Jiang, Y., M.A. Khan, Z. Wang, J. Liu, J. Xue, J. Gao and C. Zhang. 2015. Cu/Zn SOD involved in tolerance
to dehydration in cut rose (Rosa hybrida). Postharvest Biol. Technol. 100:187-95.

13.Jiang, Y., Y. Jiang, H. Qu, X. Duan, Y. Luo and W. Jiang. 2007. Energy aspects in ripening and senescence of
harvested horticultural crops. Stewart Postharvest Rev. 3(2): 1-5.

14.Jin, J., N. Shan, N. Ma, J. Bai and J. Gao. 2006. Regulation of ascorbate peroxidase at the transcript level is
involved in tolerance to postharvest water deficit stress in the cut rose (Rosa hybrida L.) cv. Samantha.
Postharvest Biol. Technol. 40:236-243.

15. Kofranek, A.M. and A.H. Halevy. 1972. Conditions for opening cut chrysanthemum flower buds. J. Amer.
Soc. Hort. Sci. 97: 578-584

16. Kumar, N., G.C. Srivastava and K. Dixit. 2008. Senescence in rose (Rosa hybrida L.): Role of the endogenous
anti-oxidant system. J. Hort. Sci. Biotechnol. 83:125-131.

17.Lim, C.C., R. Arora and E.C. Townsend. 1998. Comparing Gompertz and Richards functions to estimate
freezing injury in Rhododendron using electrolyte leakage. J. Amer. Soc. Hort. Sci. 123:246-252.

18. Norikoshi, R., T. Shibata, T. Niki and K. Ichimura. 2016. Sucrose treatment enlarges petal cell size and
increases vacuolar sugar concentrations in cut rose flowers. Postharvest Biol. Technol. 116: 59-65.

19.Pun, U.K., H. Shimizu, K. Tanase and K. Ichimura. 2003. Effect of sucrose on ethylene biosynthesis in cut
spray carnation flowers. InVIII International Symposium on Postharvest Physiol. Orn. Plants. 10: 171-174.

20. Royal Flora Holland. 2018. Annual report 2018. Available: file
http://jaarverslag.royalfloraholland.com/#/feiten-en-cijfers/snijbloemen? k=h75bi3

21. Sharma, P. and R.S. Dubey. 2005. Drought induces oxidative stress and enhances the activities of antioxidant
enzymes in growing rice seedlings. Plant Growth Regul. 46(3):209-221.

22.Singh, S.P., Z. Singh and E.E. Swinny. 2012. Climacteric level during fruit ripening influences lipid
peroxidation and enzymatic and non-enzymatic antioxidative systems in Japanese plums (Prunus salicina
Lindell). Postharvest Biol. Technol. 65:22-32.

23.Song, L., H. Liu, X. Su, Y. You and Y. Jiang. 2006. Effects of adenosine triphosphate on the vase life of cut
carnation flowers. Australian J. Exp. Agri. 46: 137-139.

24.Song, L., H. Liu, Y. You, Y. Wang, Y. Jiang, C. Li and D. Joyce. 2008. Effect of exogenous adenosine
triphosphate supply on the senescence-related physiology of cut carnation flowers. HortScience. 43: 271-273.

25.Song, L.L., H. Liu, Y.L. You, J. Sun, C. Yi, Y.B. Li, Y.M. Jiang and J.S. Wu. 2014. Quality deterioration of
cut carnation flowers involves in antioxidant systems and energy status. Sci. Hort.170:45-52.

26. Stoop, J.M., J.D. Willamson, M.A. Conkling and D.M. Pharr. 1995. Purification of NAD-dependent mannitol
dehydrogenase from celery suspension cultures. Plant Physiol. 108:1219-1225.

27.van Meeteren, U., W. van Ieperen, J. Nijsse, T.W. Scheenen, H. van As and C.J. Keijzer. 2001. Processes and
xylem anatomical properties involved in rehydration dynamics of cut flowers. Acta Hort. 543:207-215.

28. Wang, H., Z. Qian, S. Ma, Y. Zhou, J.W. Patrick, X. Duan, Y. Jiang and H. Qu. 2013. Energy status of ripening
and postharvest senescent fruit of litchi (Litchi chinensis Sonn.). BMC Plant Biol. 13:1-16.

29. Wang, Q., J. Mu, C. Shan, W. Wang and S. Fu. 2017. Effects of cerium on the antioxidant defence system in
the petals and the contents of pigments in the calyces of Rosa chinensis Jacq cut flower. J. Hort. Sci. Biotechnol.
2:1-6.

30. Wang, Y., C. Zhang, X. Wang, W. Wang and L. Dong. 2014. Involvement of glucose in the regulation of
ethylene biosynthesis and sensitivity in cut Paeonia suffruticosa flowers. Sci. Hort.169:44-50.

31. Yamada, K., R. Norikoshi., K. Suzuki, T. Nishijima, H. Imanishi and K. Ichimura. 2009. Cell division and
expansion growth during rose petal development. J. Jap. Soc. Hort. Sci. 78: 356-362.

32.Yamada. K., R. Norikoshi, K. Suzuki, H. Imanishi and K. Ichimura. 2009. Determination of subcellular
concentrations of soluble carbohydrates in rose petals during opening by nonaqueous fractionation method
combined with infiltration—centrifugation method. Planta. 230:1115-1127.

33.Yi, C., H.X. Qu, Y.M. Jiang, J. Shi, X.W. Duan, D.C. Joyce and Y.B. Li. 2008. ATP-induced changes in energy
status and membrane integrity of harvested litchi fruit and its relation to pathogen resistance. J. Phytopathol.
156: 365-371.

34.Y1, C., Y. Jiang, J. Shi, H. Qu, S. Xue, X. Duan, J. Shi and N.K. Prasad. 2010. ATP-regulation of antioxidant
properties and phenolics in litchi fruit during browning and pathogen infection process. Food Chem. 118: 42-
47.

35.Zhang, S., H. Lin, Y. Lin, Y.C. Hung, Y. Chen, H. Wang and J. Shi. 2017. Energy status regulates disease
development and respiratory metabolism of Lasiodiplodia theobromae (Pat.) Griff. & Maubl.-infected longan
fruit. Food Chem. 231:238-246.

YAY


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.1.2
http://journal-irshs.ir/article-1-178-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

[ DOR: 20.1001.1.16807154.1398.20.3.1.2 ]

Iranian Journal of Horticultural Science and Technology 20 (3): 275 - 284 (2019)
Research article

Effect of Exogenous Application of Different Sources of Energy Supply on
Postharvest Quality of Rosa hybrida cv. Samurai Cut Flower

E. Shafeii, Z. Roein* and M.A. Shiri'

The reduction in the internal energy after harvesting of rose cut flowers accelerates the
senescence process and prevents the full opening of the bud. In this experiment's effects of
energy, suppliers included sucrose (1%, 2% and 3%), mannitol (100, 200 and 300 mM) and
ATP (0.1, 0.3, 0.5 and 0.7 mM) on the vase life of Rosa hybrida cv. Samurai investigated, The
results of continuous treatment with sources of energy supply showed that ATP treatment of
0.7 mM had the highest effect on the vase life of cut flowers (14.2 days), which showed 5.8
days increase in vase life compared with control treatment (8.2 days). ATP at 0.3, 0.5 mM
concentrations increased the vase life of cut flowers to 11 and 12 days, respectively. Also, the
vase life in sucrose 3% was 11.4 days. In the above treatments, solution uptake, relative fresh
weight, and relative flower diameter were higher than other treatments. Besides, the activity of
peroxidase enzyme and ion leakage of petal during the postharvest period was lower in treated
cut flowers with concentrations of 0.7 and 0.5 mM ATP. Results showed that the use of different
concentrations of mannitol did not increase the vase life of rose and had a negative effect on
the quality of flowers so that the vase life of cut flowers was 1.8 days lower than the control
treatment. Our results showed that the supply of energy for cut flowers by ATP treatments can
be an effective way to maintain the longevity of rose cut flowers. Therefore, it is recommended
to use of ATP (0.7 and 0.5 mM) in vase solution to maintain the postharvest quality of Rose cut
flowers.
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