[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

ol

Ve-oY i(DY (0¥ o 0lalE 5 8 w5 ede aome
S5 0L 5 pu g5 gels done

S A g p ali b 8 cokS gals b ablie slacila,

Y AT o ®) .
e AL Lo s Bl ¢ e e (5512

.Lé..':..a@l_{..':;l; sler o5 OalS (65 550 055 .
J@Aw):jé amlbcéjjjlﬂisomlb ‘&;ASLSQ\}’MﬁLSJ‘}j}‘g}ﬁ ajﬁ.\'
J@Aw):féamlb ;6)')‘5\.155&1.}\3 e 6&4_95«,&@)&\,9\; r}l& 5_5; Y

*
Bd  ma_kh230@yahoo.com
WAONVYE 10l o )5 AVA0/ /YA s ) 2 Gl AYAO/ VA 2l ps 2

oS>

Sl oo Vsems 5 dites VL (g pduslid Cobl glls sls (o3l (galal 23l ol axls la JS 4l s L
Lo (S5 sl ioacoms Sl eslinal b s 25 L T (580l 03 8 Vb sl 50 68 8 55 ol 51,15 b sS
5 Al e 535 Ol s (6w Aol b s Al e T il 5l e Sluls [2a s Wlg s o olend slales les!
SLad S ge Stps 2 e Sl LS it oS s ss (sl 5T Sl e b e SRl S Ol
Al S LSE Jalse alad o 5o Bl e BLEI (5 Al B b o 58 b 5 il SIS 5 a5 a8 s
wrlid QLS 3 g m Opensn Olse a4 sl S o Wl ) age 28 Jas Jslge 5 LS A, glaediS ol (5
e s Lol 153l 3 I8 I e s pnd 4 ALS S S 51 ol 53 1y (S Aul b LS i oS s el 0l
3 e dsb s IS o) o8 Sl e s Sl OF Cdled (oo 13l b s sl Stal S sl gial Ao L]
ke sla Sy Gk 5l Gl e gs e Gla0S 05500 (el s e el 1 Sl 4 el OlalsS culs
2 sk 5 s el e e ol s ey 4l G S (B Ll el Wlg e 5 S
S (S plie slacdlad b sles 03> 38 amme ile (n S Lo 0 (nl 53 45 Ak e S B (5 Al B
G Sl 5038 A5 (628 il s Sl e 2alS olS il 5o lo s slge ple s bt S b e (i
S b bS5l S 528 5 At (3l O D3ty s I iz Al o S Jasms i) 3 il s

3,8 Sy HSan Slos Pl 3 s N same 8 5 e 5 o1l 55l e o 5 1Bl s BLET (6 2eS

p<~'bj wJu.@a oy L Jf s CM ‘g,"l‘;‘ d-&;ls Slds

oY ot

o 2 5 JE g el


mailto:ma_kh230@yahoo.com
https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

e 5l ege Eomlos ol sladle 3 1 Lol (g5 00
e ity SVgame 0 Gl (S5l el
OF e Sl i1 288 la s olS 53 0 asdl&w
o 2o Slea S sk s SN pame CuiS
Fischer 2012; Jiang 2012; ) <ol 435 I3

Schaller 2012; Shibuya 2012; Fanourakis et al.
(2013

Lyl 5 olS Gosn il pn Ssls s (Bl o
by edd by OV e ClS (Sl 31 e
sles iy b pl b e S8 U cos ol
sl gl o ngj.)}i]:ﬁ &Sl ey s Py JJ.G
oMo Slhes (ol B 5 S (25 Y e
P 03 Jpame kS LI e e (Slils S
S el a5 OlOL plmlr (S8 5 Jem 0)s2
Ol o adls 51 3 ep53 55 e Sldas 12T L
sls pals 6ol Ol 4 |y OV s ol Olasls Ol e
ORE s G A Fse el (Al o
S 3 g s ) SVsame p 8L
S e ORI S cle el s el

Lol sl 43‘)‘ e.,bf L LSLAJ§ L-J‘JJ.:

S Hulp i
Al o 0l gionel 2 5 bl A2 G olS s e
oS IS L5 ol plll G S e e Sl 2 S
05 5 Sl BlS lSS e  T  ade
s bl (SIS S e Sl il slacil
odalin oyl 5 WSO8 sy SIS (alt oz )
3 bt (Ol Dk Jald (6 Al B s
S gl 5l Ol am ool ples &S Aib e J S5
3 S pHMol (S skl b el (650l
B e I R s T LI

oy

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s
FPRYYS

AV Jle oo S Ly OS5 S s cws
gl o &S cl s, 4 gy e Y sLLe Laes
S s 5 eiSAIS 5085 sl wsbsil Ol
Chandler and ) sl . Ol 53 o Y peamws
Mg o Olpl e ol b s .(Brugliera, 2011
e Jy el 0l 55500 dops VY S Sl
3p8lp dl 5o Y s Y B Y o0l IS elsls
3 Shele gl b L s e S 55
(a3 21 530S 5s same pl A5 Glagtiadl 5
olls | Jf Cxes 55 L o,y cde 4 1 (VT
5 Ll OV pame W5 w53 Slidd anw i ()
Sosre Sl M5 DV game LS s Gies
SBLL Ol b bogas 55 8 23 OalS oS .ol
SS6 S el ol S sy 485 s T a8
Wil ) OVsame 4SS LT 5 g Sl

.(Palma et al. 2011)
wls g I8 il 3l e 58N andllas 3 Goua
ssbe 4 olS s ey (3 By, SUs ey
23 s el W5 ey 53 OV game Sluls a8
Shdebaal Ll & 550 g e s cls 51 ey 0y b
ol s Susbs ol glos (ol L8 S e
Wagstaff et al. ) 555 o axlse 1350 Ll i b olS
Oldd Sp 4 e biges old 350y 5 (2010
L Olg o Sk ol ez 535 S e olS s o sllasl
(J5 e olS Sl et i oS e (S
Ly Sos sy opl Sl s oldl Ll s SIS
s 51T A S 0 e oS sy (S5 5
eyl cdld 5 S Dol (G, o 03l
trny g oS, o) s S Sk So L ki

CiS Lals Gl cailes 28 glagg sl mal 4 oty

by

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

.(Sultan & Farooq 1997) .l » sl 50 e
A2l s e S bt slaal Sl (S
538 Jos oS s o3le K, Ol sk 5 ol
G A s LS sl 2 s bl
Sgh o axlpe S5L oS G\SJA&A AS o bble
Al Gl bt el Lo 51 S s Ol
Gosmd oS 53 bS5 (gym e 3 s n me
ol Gy S L el 5 S J s ol sds 51
odd a8 LS LIS o Ol s WS s Ol

(Kumar et al. 2008) .|

Lo ladd Oad odenS1oy S S5 d oD
A5l e 05mST ST Gl G o O g 55
(MDA) wswlgs0 e Olime cdil b cpl o 53 oS
el (Shioet al 2015) ab . il
P Sl ol (LOX) 565 S 5 s plags 5
Olse & MDA 51 558 s 6w Ol L3 Lsllgao e
Bybpe el S dnd Saglie 5 el
35 «8as1s S8 55 MDA 15 das e 0l Slalllas
il i 8ot a4 Cad (5
ol 5l o i Jlasl (S Ao o 55 poan
3,8 soasls SIS s a0l e Sl
534S ol sds 35058 (Chakrabarty et al. 2007)
5 eS8l a5l el 2als QLS Sl b
Sphe BS 2 S e i 048 enSTy
ol S IS o ow sl b s (Ye et al. 2000)
SN N RSN RGN PN IR
oo O sdenSTy OT JLs 4 5 0l oz slade
5 o5d e s 6 pdidsi il el l ol aS 5,8 s
O3ly s 3l Cely slie g pdudsa il colg e
loles dlesl 1 a5 0 SIS T (gl 2t
S5 s 0 e G S8 O L g il
.(Ezhilmathi et al. 2007) s s o 5 o 3

0f

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

odd gpomby S BT el S wh Llls
Olpe 4 Ll g nlply Lo 250 glad she
w5 s edd ol S S sladpes 5l S
S Ml g S SE el o s S
Ll 1) ogr A8 Jame Jolse 5 LS Glalse)sn
5 @b kYs .(Paliyath et al. 2008) .S .
s el des 58S 3l sy s GBI o sar
sl 25 sl 5 (ROS) 5nSt 55T sladS0sl,
S 4S5 2y DB Ol el ool Al
e 3 ROS 01 3 48 ailp piliens) sl b
Buchanan-Wollaston ) 5,15 bt Jlas] 2

(1997

Jf S b ls o Ol s
shaws pl el p ol LgLan YL a5l s L
3 Vb et s VU (g pdslud B slyls OlS
ol on o3t placdipn 5 S5 (SO
gugjl&}ﬂp@bﬁ«s@l@m;uwyﬁ
Sood et al. ) 55 o edalie 3, o ol atls
Sals LS S g Spke bl 5l (2006
Loakaly 5o godame sla 518 .ol el SS9 Ole
Slits g s Sl ald wll Les 2l 5 G55
Soe b Obgen &8 il slie o 50 5l lalis wesl
5 A SIS GlanSs s 4 5wl Al Ka IS L
5 bl SASy Sl ey glad S sl sl

by

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Skl =V -y

Jlo e O S sbosss flEl e s
G spdip Dgmme oS 3 (S T ediS s
s 4l QLS ST 5 (6 S e Dsap 58 Ol
Al 0508 M5 S o Eely S5 5515 OlS s
Sy 1 a5 Ol (I OT g 5 5 2 s oS o
oy Sos S 3l 30 S e ol (gl LidS sl
SE 4 8 ) ol CodS iy ke 5o LSl 8
St gm Slamsly Clis 1 ey o 13 50 Cou
GBLb 4 Llg e Ol W Ol 2ol cgxr Ll
(Morgan 2011) wle KaS' 5 OV seame

S s g s =1V

Dyde M G gte Sl S| 5l slas sems b LS
SAM) i oigme sl sl abes & g
b kds SAM) cusze bygsl =l & Glew
S 4 ke ACC 3T dews « SAM
—0 5 (ACC) sl bS5 5=V 0L s IS gl
L5 e MTA ssie bas (MTA) o5l 55 L
Al by Ll ACC bpd bl s o
(MACC) ACC 5 le 4 3153l 5 o sle —0l ~ACC
0SS ACC 5T gy Sl L 5 352 Lok
S5 HON) il 5 0 SdonSTiss okl B o5 s
o Sk GVl o3l by HON s
oS 3 Jol oo e et Lus oY sl
S S e s G (VU i e b s ol
5oedd So Gl Glaedi S L s Dpese cnl (A
oy Sl el I i Gy b 51 OT Slasely
Wang & Ecker ) (v [K25) 5,50 0 L |, ols

(2002

RS PV WESES SR |

00

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

23 Y e (¢ TS il alpe 30

LS opie IS e bl b im
L G b Ol oo Jalse a5l oS 8 (5555 s
Y pazme L 5o bl 5l 5 350 J RS (g350> b
ol o See 4 bl s (He et al. 2001) sls 53l 1,
R PR - g W

AL i S5 p6)-)

Lo Ll e s S S 3ls Sl ey ses
OLLS Sl (# o 35S U3 o3 o b5 655 i U
S o3 ol el ol sl LBLL 225 G5 Al
SFa bodal ss GV Dby BLL S
s g 8 gl sdd (5518 el Sl gla
ol gbaaal o Glaal 51 S5 YL Bl Lo
o e Yo BLL L pByl o 6,88 s AdL
Al VL il 3l ey e S 35 S o SLS W
Bl 5l ok sl e mdl o el glagn s
Al edalie S 5 ods 55 0l 5 LIS iy Ol
Pl Cudls Sl g o oS Ans e OLES L hass s
ENDOX ) Al oo oie 55,5 84 B VE o o 53 Cilise
.(& Umaharan 2008

Olpee Lile Cls 51 as sl Sy sle B
gaﬁ&;ﬂwrwwg&mgww
Gl by lin aa) ol ol & 3l s sl
5 Bk Ll bl 5o ol slaael (gl >
s, LS e (,.A\)_e At g el Sl (0 Al
UG L slite Skl 5l e e oS glody 4l
Sosbl 5 (S gl Sy bl 5l
Macnish et al. ) dtzes cslie KasS L 5o (godaze
(2010

AL L sles V.:la,; =Y

by

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

e Blsn ol 0 ced 15515 b S L2
Wl 503 Gl Ol et GRIAIL Olepon 5 a2l o
Lol dien ol S a5 L ol o 058l
Obey so sl A5 Bl 2l 55y 90 ol e K05
(Kbl 5 ekiia s g5 51 15515 b S o
S o 5y gl S 3 das e Ol Sliiss AL
I R e R S
ol G Ol SIS 0 5L L 4
Olys S b Oloyan ol 5L (sla |8 53 5 b
Opmen 155150 OS5 dey o Sl @ Ll
o e 5 AT 5 SR8 Y pene G5 5 Y (LS
Gao ool sl sS85 A8 e ) S (5 L3 et
ol el cd G b S S e Sl
St S35 p EAAE S e S Sl dnii S
Ll Wl bsly 5 bay 0 a8 i
Camlo= 4 4> L |1U (Whitehead et al. 1984)
Osoosn ol Sl 2als (il 4 15515 balS VL
@ ot DN game 3l ates ol LB il
okl clale Ol oo dlsee gla gy bda o Ll
b gos 3ls L2alS L1 5 (sduar s slaill sl s
St ) sl b eled 518 o 1 Jols a sy
OF s 5 sl Wy 5l Sk 5 GBI ]

Sl

ksl glaes s 5L Y- -
oI5l bS5 Sl sl e LS Sl el
55 5 bl ) Slae sl sk e eslied sl
Ol Jes slaeiolasl 5 Gl sy laedilasl
sl 5 (AOAY) sl Saul  oSolgel il

o g Saeli 1550 ) (AVG") OIS sy oS 5

' aminooxyacetic acid
" aminoethoxyvinylglycine

Ve=0Y (V)Y (WY s 0l 5 I8 oy ode dow

5 S s oad AL s S Sl
Sl 55 Gl e bl el 10l ol s
LS50 5 13505 055 52 001 b JS s Al b b o
Osorn 3 odbl (S S0 G IS 55 S e s
Oljas s o OLES 355 511, 18513 s oS &S
(Y JS2) b or SRl 0SS b 0 SAeS1ss 5 s

Methionine cycle

MTA SAM

ACC synthase

MACC <«— ACC
1/20,

ACC oxidase

CO,+
HCN
Ethylene
Vriezenetal.,, ;I oL5) Ll s s =) S
(2003
Voo [B )
ACC oxidase

Ethylene

= =¥
o V-

—

E

2

<

g ACC _‘,r)?\
S A
Y S
< B g
) "
T BNy <
o

or

£

g

S NF

S =1
&

1 1 1 1 1 1 1

X & s A Ve Y '¥f
S0 5 31 e 59y Slows

5> ACC oxidase o 51 5 ACC (sl o BL3,I-Y IS
(Taiz & Zeiger, 2002 ;I L) cosls 5 5l s O b

W 2 s e e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Sslam sl cdls LBl 4 e I-MCP 5 s
56 pod SIS g 5 51T GBS Ll slas]
(Hassan & Ali 2014) . LSS oS bS8 5
SL oLy wlit aals 5 I-MCP e il 36 pioean
sl 1S 55 edSHl g 5 (S ) OalS sl

(Hansen et al. 2013; Song et al. 2014) ..

S gl Al —¥-Y

Gl LS Sss Spel el (Sl (S oy
S il Aol A 5 S il Al 15052 5,008 5 2
S 330 53 dsed Se i 1y S 0T s & 5 o
o okl WS Ol (Sad Spenl Aol Ol 2158
U VR A P L WO I CPICOF  FC
SO GO PY I v P PR UR U P B RGN W I PR PR W
Aol By et o o S (LB D)
Lol 30 das e OLES GL\; el s (6,8 S gﬁijmj
AUl Soun S 5 s Al i Syl
Onoue et al. ) il o kol W5 Ol Jialpl o of
(2000

53 i 50 Sl Al D05 58 S5 (S
SBE oS 5 a3 oS o LS IS g Al
Aol il 65 Sl el sl ezl ol
odalie 51 |3 5 505 & datj«;ﬁﬁ ool e
sk 30 5055 Sl Aol Olee olS 55 Sy e
AFLP Sl b JS0 e LTl Sl (5,8 ot
ol Sl OLLS jo 2 o) olS RNA lawisas s
Ol s 5k 5,508 55 aslie Aals QLS 5 S jnl Al L
4&J~MI J»:»A‘ J:vvud‘):d o.,b)\b)l.: Q‘)w ‘)3l5L§ oL:f BE
Sl ool Al 1 Sl Al S50 sl
33 ol o3 plply s S S s S ee Jb 215

ov

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

ACC « SAM Lus 31 S5 55 ol il e L)
Siw ACC 5T Jas 03505 Jion L 5 03 500 55 5k
OS5 Vsmne DS 5 ol XS o0 (65 ok ST A5
e ol sl w0 elS il Ol 5 AL
53 b ksl S Sl 6,8 g s by s el
lasdilssl Shadb o Sse J8 5 Jo 5 U B
o, Sl s 68 gl LS 5w Oy e sl fes
ssad oyl STS) o5 Slyuss 5 o,i Sl3 4L
Sy gl G Sy o S S 4 0is
5 Sl 0l g e oLl la)sES s Ol 51 eslazad
2 sie Sty il bt sl 2l
1) oS die o) b 4 (oS5 gladl
Slay s N pame Bl [l cgr (MCP!
L s il hdl Jas sdls3l esle sl ol sl 150
w0zl Jal ol Bl sl glaeks S s
.(Blankenship 2001) s ;2 » Lol oo 5 ook .S
oS 53 (I-MCP 5 STS) (Lsl elssl oS 55 50,8

omp ok g als b 8 Bl Gl Eel oy )
(V(_}K.w) .Ll:ﬁ

el 8 6,80k 5 STS 5 1-MCP sla s 3L -Y K&

(Ichimuraetal., 2002 3| ,L3l) o o) oy

" Silver thiosulfate
* 1-Methylcyclopropene

e T s JE g el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

g Wlie ol xoedle S B g 2
oemen s Al S Sl el (gl30s0s
Gist 4 o LS b &S cal sdd jasie
23S s 3 ek Bl e 4 (o I
OlalS SIS 53 3osn oS s 3,28 3L o s
a5 il 4 T ol Ol (S 5 b
Cook etal. ) sls o |, Lol 30555 sl W5 Ol s
<l e s olidss .(1985; Chang et al. 2003
23S o atie 0 L e s 5 OAST i
e Sl 1SS s il b
Gk ol 35 b oS s a4 DAt

(Taverner etal. 1999) 5 8 .+ w0 s (5 ol 3

O —-Y
Sl 03 1 Som el 5 o s (S s Lilea
G a eSS S Ll oblS
A SO dsnd sbaslp 5l ol o I
WY ladsbe sad Gponly S osd il
Lo o ool SIS 55 il 5T gy 5 0501
LS o Jor Sl Aol b e ST Ol e
Jbs a4 oo (Weiss et al. 1995; Fath et al. 2000)
Aol Cled O350 i G b Sl lapd e &S e
Hunter et ) 310l 0 b w0 1y b S (g oSSl
s BLS 1 e (S Al ys J- 0l L (@l 2004

S —0-Y
s (6w Aol 3 5T 55 b ST a8 das e OLES sl g
Gk ol 3l ol S5 L Dl g 5 Ll
A sl el QLS 1 2 s 1 g ol
Ol Sldllas i S o s Soue 5 oS
Lol b il e ST gl 03 S dls S s s

Ll b cpl s adgl I Ol eS| SLES 3 S

oA

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

)JWJ)@&MTM‘SM)@#M‘M
Panavas & ) Wil e s (g, Aol (e
.(Rubinstein 1998; Aneja et al. 1999

S Al wis (S sl 4 ele b OLLS
oS ol sl asiie oo Sl deul Ly
S s 0L STy Bosn Gl s w55
Sl A 4wy oSl s g bl
Ll 5 oo Sl Aol 45 Sl 03 S asiie AL e
Hunter et ) WLl & W85 olS 5o 1 pm Al b
b 5l Sl Al 56 (S LS s @l 2004
Lol B s Sl g Al e ST WS S Rl
S SLS IS 55 553 Sl Aol hle (5
Ol Ol 53 bl 8 ol 51 Js w3l ilil
S ol Aol Ol 2331 51 13 (5 b das e sla0
G Sl 53 i S S et U oy,
LEbged (S Al oS il gl (G s
.(Onoue et al. 2000)

S S Y

L LS I8 g il Sl and 5 Sl a8 Jls s
26 Opsn Olsie @ & S st bl o
5ol sl s (el sl atlis S 5 (6 sk
Lol B (5355l0 5 S 5 Soe ) i g B OLLS
Ol S S 53l e Gasmd w0 50 1) S IS (5
Slsome Sl pme LS IS L alie o S oS
SBLL praan Ldbe Jlayp s VL S s
130555 oS g Slyms b BLI1 53 55 ik (B
Aol b Kl e oS st 58 ol ol 21 Ll
Olsee axdl 53100 26w 0S5 ol 3 1) S0
3 obS i oalital 2550 S e 58 4 (S OF 30
(Taverner et al. 1999) 5,15 oLS (s, dl> 1

b Sl sl (S8 e S L35 o S s

by

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Cole Sgx s o3l) SAM Y gl 5 (b gl
oS 3yls 3 Jlazs| bl by s e 2580 1 (L)
Sl Al Sl Jute SS a us J
gl sl g Wl L LT s s ol bl
Oseosn s 4 oy 4 Ll o DU ganslr fute alons

{(Parthier 1990) 5,2 o615 S 5L S s

ols 5 sl =Y

L ool L V=T
ol s ol s oS (SAM) (s Lssisl — 0l
S8 5 bl e Slety Olgs 4 il
b b o bomlh 5 ol st ol s
sl i85 (Pandey et al. 2000) 1t . Su$
0w LS IS S5 en bl b Jlenzal &8
Eel ol 3,58 (Rubinstein 2000) 531l
cdls el 3 ACC 5 Ll Wg e Jals
w8 e S S8 5 ACS 5 ACO L;LAVJJ;T
Al e il Pl S oy 4l S (o 80k O JLis
L ool ad g Olses daipmel o 52w 0 0 diyl3l Olgie @
AL el s 0 allas C’L’ J ol boas S
5 olS 55l o A1 (6w dul b el L
238 S OIS L odaly 3 men sed S
O Fs 3 e sk g s Al LG
Olgze oS a3 oo 0L Slalllae bt 43 S salie sl
oS S G e b 2 e s e
3 el S0 pake s b el s
Hexanoyl-) -piws ! 588 -N4 Sl -l L
S A e Ol dalys bl e il (spd

04

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

ol Ll e S 1 sl A8 sl e s
I ol b S e e L LSS 6 )5 b
Gl 2as Ga oS s 1305y oSt 508
S das o OLiS Aalps ol Ll s 0 | LS LS
G LS e Sl Sl 4 el 8 OLLS s

.(Rubinstein 2000) o Wl |y 5 sliw

S gl Aol ==Y

L Slagaly 53 s oS B S S panlr A
DIBl S das e DL dald spi e e oS
Lol Sy WS o Hlb 50 Do o) s
e SEL Ol J- ol L L(He et al. 2002)
2l oy LS IS (g dulp O nl L6
S Aase 0L bl 5 oSl 0LLS oy, olallas
s S Gk ol Sosenlr Al 05 208
ded il o e L SIS g il ol
Gl g 5 S gamlr ol Loy Ol 4 S5
U1 dWs w5 sl 5 Ol (LOX) 565015 o 51
ol bl S eSOl a8 IS s 1) (g Al
ol S das e OLE edel Cews 4 dalys J-
S LS LS (6 il b s adtes I8 S samls
231 o Ml GUeSTad T slaedislsil 58
S s SEILL G 4 edSH) eld il la S
S ganlor Aol (Slsmn 53 (5 mk (LI 03,8 Al e
(Poratetal. 1995) .o saalis W IS

oy i Olgenlr e 50058 A S 6ok
Sl wlie S 5 i5) 4 S ps 5 by, 04
s LSUS a0 Sas p el Sogemlr Al e A
Pl S S esle ol el 13836 Sl
Sl e Sl el Lo Slad 34l Sl Al L
35 ol @S 5si 0 ACO e Jiulssl 5 ACS 0l

Jee K3 g 3N e ) i Rl pﬂjj

ute

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

ROItSCh & ) 5,15 & S 5 (6w Aol B 53 age Juls
L S 5 (Sym i ss Ol ials (Gonzalez 2004
S ol 31 (S Olge 40 A5 35S 5 Ll ol
das e Ol Olidss cpimmen ol ol alis S
sl 5 0355 WDl Sy Lol Dhdas S S &S
- (Protea) o, S oy 5 el S 5 a8 5 S
VL Oliae &S sl ol aseiie 503 (G Sl 25
van Doorn ) .S o m s 1 S 5 6 «lodon 5 S
) SR 03 Gl e Siosk (2004
A3 S S S s 4 e olS 53 (Sldan S
sl b 6 S 5 e O Ol a8 L as Jl s
558 ol 31 ol 53 (Moore et al. 2003)
s S Bl Julpl cel Shunas S 05,
Shdea 5155 35008 Aas e 0L 85 33,5 e oy a2
Sl sl LS IS S5 es ele iy s
Gl S Cle & (Ohday S by old sl
Jemilty (2l o sb 5l Ol Sl a5 b s Gl 4 olS
o3lital AL o (S I Gusad 4w 53 5 S e
(Sl SEE 5 p S b esdle (Dl S
wils Gyespn G b5 Jlie Sl 31 Ll
L Soe s S I ol (Dl S 5 )8 L
S Wlediie cpl 5 Olides Jy das o Jals LS &
S8 Bl Sl 3, e e ol 3 (5 Sl
Sl S 58 L LS IS ;"J‘J&i Osll 5 g

(van Doorn 2004) >, ,asis
2ol S5l olS bl e 4 550 0555
25 g il 3l e e il W S K s
L Gl as JaaS s elen 4l S Sy,
Al 5 S s SR L B s e esls s
(SotS g by 5 lid Cedle b (S
Aol piaes Sl e G Lo LB

osls Il a8 (6w Il LB 4 s 1 La S g

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

ol sl Sidae gla b il gla sl L
.(Perez-Amador et al. 1996) s » Ll oLS

Rl S 335 il sl ls b S (5 8L
o or LA 30 b Glgms 5 S Cois 2 Ll
503 oS 5d m’j S eis s oS s ol
eS|y Sl Sl 5 VB slag 5T ol 5 tals
5 AS bis Sls! o PEIICIN [Pt IO Ut I
4 ol ol p s 8 03 ) g Aulp D s
(Ataii et al. 2015) s3lul. =0

53 Kl iR 0 elS 5 el @L sl s LAU,:»TJL
Ol el ol hlsz 208 Wgs elS
Wl cel s PRY lpoben b ks lapsis
Aalpd ol S s S U5 Sl rsns 4 Ceslie
h@fﬁ}ﬁ})}HlNlu‘;;}ﬁ J)(J&LJ}L»JKJ,A
s, st Olyee 4 HIN1IS 5 HINS L;l.a?lj L Ss
SETL bl antlid fae ool S g0 os a3
ol HINL cligsy Ol WSS 60 Al
b e e Al Il sl s bl L e
Oljee Dl aiey 3 (i Slides pbdl ol
IS Lsuwfgli 6y Sy Aulp b s LﬁwﬂTJL
Gl 3L 3550 05 5 oS SIS (8L il 3l
(Takahashi et al. 2004)

5,50 -y
OLLS 55 adsl 6551 e Ol 0 s & sldn S

i JUis sl sS e Ol 4y 4y bty o
Sy J=le b s (Gibson 2004) wlews s 5

Olge 4 &8 das o S35 O 5 e Jaulyy i S

by

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

5 3 ACC slaw 5T (sla, 55U SS (g pslinsl 058
S Ll bl el 5 das o Jials Glast ACC
L Gl 5 s 3B e 4L SIS 51
Sin- 5 (0525 Jed-Wi- L5500 PBN L Sos o
S LS| e Olge a (s 5 s s 1
Ol s g Cu I IV O e P PR - OVRN L) U
G5k il & ACC L 5 S asdnST das e
~Ssda-YY)  DETA/NO  olsy; uS ..
(Aol s 925 wadew) SNP (sl o= g 510 555 20
Sy 51 (e 5y Jetwk055 25— ) SNAD
308 dmea Jalee 55 SO AeS| euSsll
oRlRlEsl ) p e 8 eV 2Ll L DETA/NO
238 o 15 s e sl p ali gla 8 Bl
56 4 s DETAINO Jlexiad o5 ol ok 155
5 bl as; e Wl Say b ol
ORIl sl 53 5 LBk e Sse IS K55 g Lo
Wills & ) 55 0 oty arls a8 s 840
LSt s das o Ol oliass  (Bowyer, 2002
5 el Jlie s ca ST ble S Ol 4 S
S e SIS s S Jes 55 S om LB

(Liao et al. 2013) 55 5 o o |, 0T ils

La |3l -0
S S SBLL b S 6 &S das e 0Lis Slallas
S 2,08 e 5 Clle (B ae IS g5 4 il
S Sl odd 5518 sl S (e S L p5lke)
G5 sk S olS 3 il 4 ACC Lus 51 J st
5y 3l e s [, ACC S5 oomen 5 AS o
oA S e Sl sy B Esl b
(S dpagmdl A5 ek e sl S s 8L
PSS ke gla S s 8 L (gnasls 5 el
Sl b daddlial a8 s e Ol dal gl Ll ol

0

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

Verlinden ) ass o JialS 6 0 S x5 5s 1y sl S
Gl 58 &S cl sl aseis (& Garcia 2004
S s Ml S s 1 Sl Al L
CLS LIS 51y sl W5 LT (gds esle ol das e
ol Cel b ul 5l a4 S
o e oy 4l sla 8 wdss 55 0 s B0
SlaS das e 0l 580 il glaclle L oILLL
22 A LS5 ol bs b L IS Bl 5 8L
S ool OF sdamsilis ol cpl sjls aaly, S il
sl 5 51 SeSTACC cles Sl (5,8 )l b 350

(Punetal. 2003) .S . cxiles | 51,8

SN IRE W (R o

2 Al Sl Sleddipn 5 (S5 nnd ol
el eds 1S gadaze QLS j3 (g0 Al b ialS
Ssbpsl cdls 2l L ol JS k.
L3Il e By @ LAJ? 0 L G SMeS)
S5l eslial oS das e Ol wlid>s (Armitage 1993)
s rals el (B-SSA) il Sl i -0
Lo O geillonST 28l 4 53 5 U5 S s 5
Olgme slae (oIl oobe pl 5 )8 L iomen 555 0
36 gansd SIS g w51 s 5 Jhonn sla 5
Gk 3l 5-SSA b il Vsls 5 (SOD)
Sl cel (ROS) 53T sl el oS
ol um JJA:JL;A Jg‘% OJ.:J.: 4;-\.\:; LSLAJ§ 6)l§.J\JLA
ACC 3l ol nals b oad Shedle oo
G ol 3l 4w ACC L 5l cniles 5 5l
(Leslie & Romani 1988) .l . Cxiles

St eS| ==Y

ISl s Sl kel 58 S (INO) S md s

S s e 0Lz Sllas ol KiSTy Sl sl

e Gl Sl Al s ook Oliee 4 S5
wie

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

S e o Al e S S
S bl e Ol GGl sl S ool
sl 5 (Sidard gbadld sls jlals
(Sl glacld aly gles s ke S5 I5L
Slo 3 slge ple 5 el a5 SO me (S A
LS Al e als uw-j Sl s olS il s
22 sl e a4 sl 5 e S A8 s Ll
ol s 3 opl g esdhe Al e Al Las i
PP LS P PY WS- SN SPINE FRICIELR ol osls cows

Al e BT (5 2eS T b
el g eds s e S (IS 6l i glo
Al Slite oS sl Al e 5 ALS LS gy
Gl 3 (S S Gble sk arls b S (oIS
Slr s QU5 pde 5 Sy S 4 e omly A
S p Slsg glaasd sl 5 UL B e 04 5L
G oS ol o 55158 558 0 S LIS 5 S,
S Sl amys £l s padd sy ale gla JS
S s 53 33,8 el 8 ub el Bl Cels
BV Sl by e ol 5 Sl asys V0 gl
da ) cul stis S Bime (ol oy arls s S

(Silva Vieira et al. 2012

BE Rt
GOl s sl LU 8 cldls 5l ey e s
Jsb 53 55 55mS 30 edd Ll ey als e S
3y S0l sy (Vb lacils s |8 5 Jem
la IS S e ki W S la 5 oS58 ¢ IS (35l
T U ol 58 ot a2 oo UL ol 51 ey
Ol 5L e bl b s e Jem 5 LU SLL
350 b L5 Sld i e s ek il b S
dsb 03 55 opa= ede b Hpa= S b @l 5L
S5 (Dle &S ol o4 ki sl s U

ay

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

Sl sl il 4 el RIS L s T 5
aS d\d;JUaa BE .Ju).&‘_;a eJu“J,.: L 6u;§.>e.:a &)g.’ulﬁ
.,\;”:jf d4>=.:..4 g;.<>'::.4 ""Lij‘. L LSLAJ‘? 6)@.);;[.& 2
Srlz 32 SlRl 4 e A JSEL LS Sl oS
bf)LSJJ‘)J A MLJJ)LQ.:S LJ Mu”u.d).) L&L}f &)KJULA
Shl 4 Gl 5 Sl W5 el
LSL@AJ.:JK.A )‘ Jiﬂ; Lﬁ‘ii Ui‘ Bx Q)W &:»..w\ IS u:d)‘;
o sle 4 (S Bl Jull s Jsbl 56
ool o3 il e OlesS amw g 3l S P o 0T e
S o sl &Sl S Sla)l S o s
Olass ax &5 31 5 J}jl}l} Sgh .,\:Jy ufabja (B%9)
(Punetal. 2001) 55 5 .~ sl g

Ll gl 8 ddoe 03 beuidlE sl Ko
ok ls Gl IS ladisl s 0ad s Sl
Colda 35 )5 0 liS Jsieds S Olpe 4 J 501 L 5d
‘J—<i° S LS s es Sl sl o2l ;.j
@ o’./ 3 bolhaa s S Jisl 5l cwles L J).?Ul
JJ:§ )‘)5 ahu.';.a\ J)j.a jfg r..ﬁ.:j).:tlﬂ 6‘}:).,\.:{4.:
.(Farokhzad et al. 2005)

laee Jalsot

s —V-¢

S S CakS 53 e el e Ol S lame oo
oy L Lqu§ BE) u,uLJ IR .\.&L’L;c o L
e G A Ly 26 o 23 YU
Lg -)M;JLJLS-A V/0 -V O o.l.’j: L LthJf BE QlO Q\J..A

OF dLs w5 ol [aals 04 o Gae i b3

* Ethylene-forming enzyme

ute

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

OA5 5L edS 51 eslinad as e A6 | S
AU G Al B 5 AS e el |y SSe Slaanes
Y b 8 S8l el eeelST 35S a3 e
55 ke a4 fle Ky npdie Sdlsy 5l e d e
bl 5 Ls s rm~\5 3505 L 5 a8 5y SIS
5 SRS ek sla S el sl ol il
oz m o Gl s SS 0 ) Ll ol
s Sl Wy e 5o IS 5l olie s 5 VL
Sl ol di)lj-f .ssjfda LAJf 8Kk ol 5 S
P Bl el 4 Cod oS e IS
Mortensen ) »3 S o SIS 55 olalS 53 8 s Bl
(s 5l S e 3 edS 508 (et al. 2001
RS oS 52 S oIl L a5
015 Jgoes oS 5 3 0F Sl eslizad Jl= opl bl
sy oo ol @Bulb bl 1 sk Sl
(s 5l e a= e s (Picchioni et al. 2002)
Ipa ol sl 5 stisl sladl Sl le lesl 5
SaS O e ol 4 oS Ll @Sk (s

.(Yamane, 2015) s .

oS! o;Jf -0
Jd Cel Jlisl o3 So 0t oS das o 0L Slidss
e oy 53 8 08 e ol S LSS sla STy 05 5
G Malp 5 S e Ol L, (e 5w
(oLl 05,5 3 e sla Sty sl .;.sjf‘_;a S8
D 0 5 ediS a e 6uw-j b il Esl
S SblS S5 S LSl cips S
Sl 33,8 o S L8 03,8 B (5 Sl
ol Sladl e 8 Il e 55058 50 sl &
B I P |
358 o Do 8 el s S (g i O Bl

6‘_}’." O &Lﬁ Jl.\i:.w S das e olis .Uh‘_}.w Q‘l‘

v

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

BERTSIES] RV zo ool o ol lal s s S
el S 5 0 535 4 e (S0 Ll 3 5 VL sles
Jlang ) :}Jw CA_{J.?)LA) Lijﬁj/.lmﬂ gé)}j\) )‘ 6&[;—

(2012

s s, Y-t
ok p axls sla IS G ,m Ll 55 5z g0 ol Cusb
Sl ey ol Gl IS s e 13 30 o T
53l 5l de S il e O s LBl
Sy st O Gl a4 k)8 15 ol b Ll d
033 8 oS Al e 2als LT 035 5 s e e
U dighign 03,05 WE (L Shals TN eV0 LT 5
SaS b cosb, i 4 50 olosll b ogs L 335
Shom oLl Gl bl s ST sk 4 S s
e 0L 5 ol gl e VL b il
DBl 53 e G S il Sl ey es Lo (e
Cevallos ) wil o iy o« Sist Ul a4 sl sb
Coshy o 3 ie Soas dal, (& Reid 2001
L3 S edalis ) 0k p L IS (g8 5 L) s
ot oRIBl a me Y el by b Ll s Bl s
Cowd 3l ass 5 ”J‘fd‘ Waais, SBbl s s b

(netal. 2016 ) s e Al oy Osls

adas -4
S S BB IS e il b aglie s
Ll L @S A8 Gdae sl b adid ey ala
23 Gosp b s Ll sl J pl LS
Ll CdS st el die sl 3 g L allS
L8 S dalgr I3 U Cow Gl 5l e a e
5 e ol sl G N ole Sl 2 seS
23 52 ph e s 5 Jbs S Ol SalS Sl e
238 8 s bohaas S ke el Celans
ok tli s 8 (LB LL Gy 5 el (S 5 50aS

ute

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

oalS Car s EIN2 05 sl oo (8 JSK5) Lsls
o Som T 5 s S sl g a5 OllS ol
oS L «kl, ,5 .(Shibuya et al. 2004) skil =G
etrl-4 Ll o, S asl ig= 05 Jl 5o (sossls
Satoh et al. ) 153 5l o conles a8 Esl

(2005

Control

St b 51 bl oS 55 sl ) ol 2815 —§ IS5
etrl Lol ok .S sl jig> 0
(Wilkinson et al., 1997 ;I _.L:l)

ACO ACS iiigs; Ol bl 5 S 0lalS s
15052 sl 3 208 (e 5 150555 Sl A5 Ol e &
w5 Ol A5 ey L3 a2 sl sty (S
S g ook arls b 8 g Bl il Cge
e e 1 oy 3l eslizal oS 3 S ) s S
A Bub il 5 ACO sl cdls 2als o

BFE) ol sdins S5 51 05 sl ioms

535 S el ls lacns Bl il o ge
& Gy B ACO 0F Lasals b Sl 5 oedbl oS
(Chenetal. 2003) stsl 3 42

IS JE e ez 0y S0S 5 Al slaedi ;S
03 S o Wl S B 2 00 ees B bS]
DC-ERS2 (slapl L olsl oi 18 (sla0} «Sone olS

¢

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

03 Ol ol Ll JUisl o8 L3 5 o Jime JS il
53 el slaslein 5 osasa Jsl 5 sl e s
DS L s 5 ails puled «Som olS 55 103 5 0 IS ol
WlS opl 5335 8 e ladles S IS il 5Ll sl
@ S als B5LL L Bl S s s O
e Vx| ol opl &8 ddl o Bt sl Olsee ol 590
d= ol bl e o3 8 als 5o =1 ACC | pa-
DS L s S s S Wbl e Bl Sy e Aulp
ACC (claos ol Glidl o3 8 L s il L850
(sl A5 sl e e b e il NS s sl
Sl e S e Sl ey 58 b1 4 Cla 515
Pl S oS 3 6wl O 5 e stali
33 ACC (slagss Ol Laall wdbl olS 3 (ool ol
Bui & O'Neill ) 5,5 5 <se Of Jusl 5 IS

.(1998

OlS Bl il s KI5 wdige la,Kal,
2

Shoeslind Loeky axld s S 8wl il
Godate Glafash b S5 ke np b2
e JAL:§ SLosese Ole ol sl el 518
b oo sla0d S oo Wl (5 ul 3 J 28 s S
et (pl e S sSB 5 b 3T aS SAG) s
Aed AT Sl a0 sas 58 T 5 S e $SISS
oz bl Gl 0Ll dol S panslr oS 5]
S 2 w5 O 0Ly 2alS o s LS st oS
Ly o olS 55 (g e

Skl Gib 3l LS e Ml s Sl i
4 S 53 s a0 Sl (2w s 5> (ST
oS sl etrl L5l ol S anl i 05 Jlsl .ol
ol ol 2alS el bl 4 e sl

by

e T s JE g el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

L gl Bl il of Jlis a s awe )l 5 0alS
.(Zaki zadeh et al. 2013)

s Jedl) s

5 SSaly ey el sl IS Bl il sl o
SCPErTy
23 e SV pame B 5 Ja 5 5ol O
oSas glos Jsla-
B a3 01 5 alie slse by 550 58 (Y
ooy atli gl S oI Joloms 53 Ko
S Sl 5l e Jle s sl slesl 5 (¢
138 Sl sl 5 s sl 1 (6,8 5
e 03 i Cusby RS 1 S (6
sk ali la IS (5,
O3 esle G Olge a0 Il Sl Slis 3,8 (0
S dl?ﬁ Jsloe s P 3 5 Cad
shisl J2alS 5 Ol Colts sy gsteds
S5
L 5 ADA wibe 1 s slaeiylasl 5 5,8 (1
1-MCP b of clles glaos s 5L
Gk Sl ) s s SWOS 03505 o gal (Y

S5 ewdige o S,

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

5 Lol oly 5 ksl e sl S5 J st DC-ETRI;
g5 4wy 5 Sl e a8 o anT S b
Olpe b BLLI 53 LIS (6 m is ol 53 il e 3L
G dad o Ol oS ol sl 55158 ETR3 (VL
bug b ol Sl b Sl WS LSS
oS SlaandS Jlagd Sl ey 225 s Sl slaei S
Sl oS 05 Ol Rl sl Gl b B ,s0L;
5> CTRL oLl Je wws ol 05 5 ERSL

(Kuroda et al. 2004) 1 saaliv W ,50L5 slaxlS
Sle i) IPT 05 0le b oS s e 0Lis ladlas CL”
b Rl S0 S s Slpee (S s S s
33 Ol 4 dbl Gla S ae Jsb O L w5
o Bl il s bapwS g 30 Lol il
38 il e Sl A& s 3 i sl e
4 Sl Olge bl olS SIS 53 1505 5 (S st
s i 1 WOT 130553 Sl W5 Olpee cizman 5 !
GBS Gl Ol SLEL 38 Sl ey Lases
Ol LT 3 IPT 05 o8 (glassa ) 5 ol s bl cul g
Chang ) stsl =0 a S5 sl glgmee Jilsbl cdos S
05 JEsl b 5o (YY) O 5 o013 S5 (et al. 2003
o 5 oS 4 il s Cﬁﬁsbﬁ;ﬁ dbaoly IPT

53 IPT 05 0l Ol 53 s 000 55 Jaslidl sl Linda

c\:..a

Aneja M, Gianfagna T, Ng E (1999). The roles of abscisic acid and ethylene in the abscission and senescence of

cocoa flowers. Plant Growth Regul. 27: 149-155.

Armitage AM (1993). Specialty cut flowers. The production of annuals, perennials, bulbs and woody plants for

fresh and dried cut flowers. Varsity Press/Timber Press.

Ataii D, Naderi R, Khandan-Mirkohi A (2015). Exogenous Putrescine Delays Senescence of Lisianthus Cut

Flowers. JOP. 5: 167-174.

Blankenship S (2001). Ethylene effects and the benefits of 1-MCP. Perishables Handling Quarterly. 108: 2-4.

Buchanan-Wollaston V (1997). The molecular biology of leaf senescence. J Exp Bot. 48: 181-199.

Bui AQ, O'Neill SD (1998). Three 1-aminocyclopropane-1-carboxylate synthase genes regulated by primary and
secondary pollination signals in orchid flowers. Plant Physiol. 116: 419-428.

by

PO s s el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

Cevallos J-C, Reid MS (2001). Effect of dry and wet storage at different temperatures on the vase life of cut
flowers. HortTechnology. 11: 199-202.

Chakrabarty D, Chatterjee J, Datta S (2007). Oxidative stress and antioxidant activity as the basis of senescence in
chrysanthemum florets. Plant Growth Regul. 53: 107-115.

Chandler SF, Brugliera F (2011). Genetic modification in floriculture. Biotechnol Lett. 33: 207-214.

Chang H, Jones ML, Banowetz GM, Clark DG (2003). Overproduction of cytokinins in petunia flowers
transformed with PSAG12-1PT delays corolla senescence and decreases sensitivity to ethylene. Plant Physiol.
132: 2174-218.

Chen J-C, Johnson F, Clark DG, Gookin T, Reid MS (2003). Potential application of virus-induced gene silencing
(VIGS) in flower senescence studies. VIII International Symposium on Postharvest Physiology of Ornamental
Plants 669, 147-152.

Cook D, Rasche M, Eisinger W (1985). Regulation of ethylene biosynthesis and action in cut carnation flower
senescence by cytokinins. J Am Soc Hortic Sci.

da Silva Vieira MR, de Medeiros DC, Costa PN, Santos CMG, de Alencar Paes R, de Sousa Fernandez LM, de
Oliveira NG, Allan A, Silva F (2012). Effect of refrigeration on post-harvest flowers. Afr J Biotechnol. 11:
13065-13068.

Elibox W, Umaharan P (2008). Morphophysiological characteristics associated with vase life of cut flowers of
anthurium. HortScience. 43: 825-831.

Ezhilmathi K, Singh V, Arora A, Sairam R (2007). Effect of 5-sulfosalicylic acid on antioxidant activity in relation
to vase life of Gladiolus cut flowers. Plant Growth Regul. 51: 99-108.

Fanourakis D, Pieruschka R, Savvides A, Macnish AJ, Sarlikioti V, Woltering EJ (2013). Sources of vase life
variation in cut roses: a review. Postharvest Biol Technol. 78: 1-15.

Farokhzad A, Khalighi A, Mostofi Y, Naderi R (2005). Role of ethanol in the vase life and ethylene production in
cut Lisianthus (Eustoma grandiflorum Mariachii. cv. Blue) flowers. J Agric Social Sci. 4: 309-312.

Fath A, Bethke P, Lonsdale J, Meza-Romero R, Jones R (2000). Programmed cell death in cereal aleurone
Programmed Cell Death in Higher Plants. Plant Mol Biol. 44: 245-253.

Fischer AM (2012). The complex regulation of senescence. Critical Reviews in Plant Sciences. 31: 124-147.

Gibson Sl (2004). Sugar and phytohormone response pathways: navigating a signalling network. J Exp Bot. 55:
253-264.

Hansen MM, Miller R, Litken HV (2013). Effect of the ethylene inhibitor 1-MCP in postharvest chains of mini-
Phalaenopsis. In International Conference on Quality Management in Supply Chains of Ornamentals 2012.

Hassan FAS, Ali EF (2014). Protective effects of 1-methylcyclopropene and salicylic acid on senescence
regulation of gladiolus cut spikes. Sci Hort. 179: 146-152.

He Y, Fukushige H, Hildebrand DF, Gan S (2002). Evidence supporting a role of jasmonic acid in Arabidopsis leaf
senescence. Plant Physiol. 128: 876-884.

He Y, Tang W, Swain JD, Green AL, Jack TP, Gan S (2001). Networking senescence-regulating pathways by
using Arabidopsis enhancer trap lines. Plant Physiol. 126: 707-716.

Hunter DA, Ferrante A, Vernieri P, Reid MS (2004). Role of abscisic acid in perianth senescence of daffodil
(Narcissus pseudonarcissus “Dutch Master”). Physiol Plant. 121: 313-321.

Hunter DA, Yi M, Xu X, Reid MS (2004). Role of ethylene in perianth senescence of daffodil (Narcissus
pseudonarcissus L.‘Dutch Master’). Postharvest Biol Technol. 32: 269-280.

Ichimura K, Shimizu H, Hiraya T, Hisamatsu T (2002). Effect of 1-methylcyclopropene (1-MCP) on the vase life
of cut carnation, Delphinium and sweet pea flowers. Bull. Natl. Inst. Flor. Sci, 2: 1-8.

In BC, Lee JH, Lee AK, Lim JH (2016). Conditions during export affect the potential vase life of cut roses (Rosa

" Jr

e T s JE g el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

hybrida L.). Hortic. Environ. Biotec. 57(5): 504-510.

Jiang C-Z. (2012). Michael S. Reid Department of Plant Sciences University of California Davis, California 95616,
USA. Hortic Rev. 40: 1.

Kumar N, Srivastava GC, Dixit K (2008). Role of sucrose synthase and invertases during petal senescence in rose
(Rosa hybrida L.). J Hortic Sci Biotechnol. 83: 520-524.

Kuroda S, Hirose Y, Shiraishi M, Davies E, Abe S (2004). Co-expression of an ethylene receptor gene, ERS1, and
ethylene signaling regulator gene, CTR1, in Delphinium during abscission of florets. Plant Physiol Bioch. 42:
745-751.

Leslie CA, Romani RJ (1988). Inhibition of ethylene biosynthesis by salicylic acid. Plant Physiol. 88: 833-837.

Liao WB, Zhang ML, Yu JH (2013). Role of nitric oxide in delaying senescence of cut rose flowers and its
interaction with ethylene. Sci Hort. 155: 30-38.

Macnish AJ, Morris KL, de Theije A, Mensink MG, Boerrigter HA, Reid MS, Jiang C-Z, Woltering EJ (2010).
Sodium hypochlorite: A promising agent for reducing Botrytis cinerea infection on rose flowers. Postharvest
Biol Technol. 58: 262-267.

Moore B, Zhou L, Rolland F, Hall Q, Cheng W-H, Liu Y-X, Hwang I, Jones T, Sheen J (2003). Role of the
Arabidopsis glucose sensor HXK1 in nutrient, light, and hormonal signaling. Sci. 300: 332-336.

Morgan PW (2011). Another look at interpreting research to manage the effects of ethylene in ambient air. Crop
sci. 51: 903-913.

Mortensen LM, Ottosen C-O, Gislerod HR (2001). Effects of air humidity and K: Ca ratio on growth, morphology,
flowering and keeping quality of pot roses. Sci Hort. 90: 131-141.

Onoue T, Mikami M, Yoshioka T, Hashiba T, Satoh S (2000). Characteristics of the inhibitory action of 1, 1-
dimethyl-4-(phenylsulfonyl) semicarbazide (DPSS) on ethylene production in carnation (Dianthus caryophyllus
L.) flowers. Plant Growth Regul. 30: 201-207.

Paliyath G, Tiwari K, Yuan H, Whitaker BD (2008). Structural deterioration in produce: phospholipase D,
membrane deterioration, and senescence Postharvest Biology and Technology of Fruits, Vegetables, and
Flowers: Wiley-Blackwell USA. 195-239.

Palma MA, Hall CR, Collart A (2011). Repeat buying behavior for ornamental plants: A consumer profile. JFDRS.
42: 67-717.

Panavas T, Rubinstein B (1998). Oxidative events during programmed cell death of daylily (Hemerocallis hybrid)
petals. Plant Sci. 133: 125-138.

Pandey S, Ranade S, Nagar P, Kumar N (2000). Role of polyamines and ethylene as modulators of plant
senescence. J Biosci. 25: 291-299.

Parthier B (1990). Jasmonates: hormonal regulators or stress factors in leaf senescence? Plant Growth Regul. 9:
57-63.

Perez-Amador MA, Carbonell J, Navarro JL, Moritz T, Beale MH, Lewis MJ, Hedden P (1996). N4-
Hexanoylspermidine, a new polyamine-related compound that accumulates during ovary and petal senescence
in pea. Plant Physiol.110: 1177-1186.

Picchioni G, Valenzuela-Vazquez M, Murray L (2002). Calcium and 1-methylcyclopropene delay desiccation of
Lupinus havardii cut racemes. HortScience. 37: 122-125.

Porat R, Reiss N, Atzorn R, Halevy A, Borochov A (1995). Examination of the possible involvement of
lipoxygenase and jasmonates in pollination-induced senescence of Phalaenopsis and Dendrobium orchid
flowers. Physiol Plant. 94: 205-210.

Pun U, Rowarth J, Barnes M, Heyes J (2001). The role of ethanol or acetaldehyde in the biosynthesis of ethylene in
carnation (Dianthus caryophyllus L.) cv. Yellow Candy. Postharvest Biol Technol. 21: 235-239.

Pun U, Shimizu H, Tanase K, Ichimura K (2003). Effect of sucrose on ethylene biosynthesis in cut spray carnation

v s

e T s JE g el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

flowers. VIII International Symposium on Postharvest Physiology of Ornamental Plants 669, 171-174.

Roitsch T, Gonzalez M-C (2004). Function and regulation of plant invertases: sweet sensations. Trends Plant Sci.
9: 606-613.

Rubinstein B (2000). Regulation of cell death in flower petals Programmed cell death in higher plants: Plant Mol
Biol. 303-318.

Schaller GE (2012). Ethylene and the regulation of plant development. BMC biology. 10: 9.

Shi J, Shi G Tian Z (2015). Effect of exogenous hydrogen peroxide or ascorbic acid on senescence in cut flowers
of tree peony (Paeonia suffruticosa Andr.). JHSB. 90(6): 689-694.

Shibuya K (2012). Molecular mechanisms of petal senescence in ornamental plants. J Jpn Soc Hortic Sci. 81: 140-
149.

Shibuya K, Barry KG, Ciardi JA, Loucas HM, Underwood BA, Nourizadeh S, Ecker JR, Klee HJ, Clark DG
(2004). The central role of PhEIN2 in ethylene responses throughout plant development in petunia. Plant
Physiol. 136: 2900-2912.

Song J, Fan L, Hughes T, Palmer Campbell L, Li L, Li XH (2014). Quantitative proteomic investigation on the
effect of 1-methylcyclopropene treatments on postharvest quality of selected cut flowers. In XXIX International
Horticultural Congress on Horticulture: Sustaining Lives, Livelihoods and Landscapes (IHC2014): 1104: 311-
318.

Sood S, Vyas D, Nagar PK (2006). Physiological and biochemical studies during flower development in two rose
species. Sci Hort. 108: 390-396.

Sultan SM, Farooq S (1997). Effect of cycloheximide on some physiological changes associated with senescence
of detached flowers of Iris germanica L. Acta Physiol Plant. 19: 41-45.

Taiz L, and Zeiger E (2002). Plant Physiology. 3rd. Ed. Pub. Sinauer.

Takahashi Y, Berberich T, Yamashita K, Uehara Y, Miyazaki A, Kusano T (2004). Identification of tobacco HIN1
and two closely related genes as spermine-responsive genes and their differential expression during the
Tobacco mosaic virus-induced hypersensitive response and during leaf-and flower-senescence. Plant Mol Biol.
54: 613-622.

Taverner E, Letham DS, Wang J, Cornish E, Willcocks D (1999). Influence of ethylene on cytokinin metabolism
in relation to Petunia corolla senescence. Phytochem. 51: 341-347.

van Doorn WG (2004). Is petal senescence due to sugar starvation? Plant Physiol. 134: 35-42.

Verlinden S, Garcia JJV (2004). Sucrose loading decreases ethylene responsiveness in carnation (Dianthus
caryophyllus cv. White Sim) petals. Postharvest Biol Technol. 31: 305-312.

Vriezen WH, Zhou Z, Van Der Straeten D (2003). Regulation of Submergence-induced Enhanced Shoot
Elongation in Oryza sativa L. Ann. Bot. 91(2): 263-270.

Wagstaff C, Bramke |, Breeze E, Thornber S, Harrison E, Thomas B, Buchanan-Wollaston V, Stead T, Rogers H
(2010). A specific group of genes respond to cold dehydration stress in cut Alstroemeria flowers whereas
ambient dehydration stress accelerates developmental senescence expression patterns. J Exp Bot. 61: 2905-
2921.

Wang KL-C, Li H, Ecker JR (2002). Ethylene biosynthesis and signaling networks. plant cell. 14: S131-S151.

Weiss D, van der Luit A, Knegt E, Vermeer E, Mol JN, Kooter JM (1995). Identification of endogenous
gibberellins in petunia flowers (induction of anthocyanin biosynthetic gene expression and the antagonistic
effect of abscisic acid). Plant Physiol. 107: 695-702.

Whitehead CS, Halevy AH, Reid MS (1984). Control of ethylene synthesis during development and senescence of
carnation petals. J Amer Soc Hort Sci. 109: 473-435.

Wilkinson JQ, Lanahan MB, Clark DG, Bleecker AB, Chang C, Meyerowitz EM, Klee HJ (1997). A dominant
mutant receptor from Arabidopsis confers ethylene insensitivity in heterologous plants. Nature

N s

e T s JE g el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

Biotechnol. 15(5): 444-447.

Wills R, Bowyer M (2002). Use of nitric oxide to extend the postharvest life of horticultural produce. International
Conference: Postharvest Unlimited 599, 519-521.

Yamane, K., 2015. Markets of ornamental plants and postharvest physiology in cut flowers. RAS. 3: 36-39.

Ye Z, Rodriguez R, Tran A, Hoang H, de los Santos D, Brown S, Vellanoweth RL (2000). The developmental
transition to flowering represses ascorbate peroxidase activity and induces enzymatic lipid peroxidation in leaf
tissue in Arabidopsis thaliana. Plant Sci. 158: 115-127.

9 e

e T s JE g el e


https://dor.isc.ac/dor/20.1001.1.26765993.1396.2.1.6.6
https://flowerjournal.ir/article-1-123-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1396.2.1.6.6 ]

Ve=oY (DY (¥4 5 0LlS 5 IS oy ek s

Approaches to Deal with the Reduction of Cut Flowers Quality Caused by Senescence
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Abstract

Despite the high economic value of cut flowers, they are susceptible to deteriorate and usually have very
short vase life. Therefore, attempt to enhance their vase life by regulating the senescence using genetic
manipulation or chemical treatments are very important. During the senescence process, the rate of
photosynthesis reduces and respiration rate increases. Hydrolyzing enzymes activity such as protease is
also increased. Destruction of biological macromolecules such as proteins, nucleic acids and lipids also
occurs during the senescence process. Among all the factors influencing the aging process, plant growth
regulators and environmental factors play an important role. Ethylene is known as aging hormone in
plants, while cytokinins postpone the aging process in many plant species. The use of ethylene
biosynthesis inhibitors such as AOA or inhibitors of its activity, such as STS and 1-MCP can increase
postharvest longevity of ethylene-sensitive plants. Silencing the ethylene biosynthesis pathway genes
through genetic engineering techniques could also increase the shelf life of cut flowers and delay the
aging process. Different environmental factors such as temperature, light and relative humidity affect the
senescence process and longevity of cut flowers, of which, temperature is the most important factor. At
low temperatures, metabolic activity, respiration rate, carbohydrates and other storage materials
consumption in the plant tissue is reduced. At low temperatures flowers produce less ethylene and are less
sensitive to the presence of ethylene in the atmosphere, they lose less water and growth of
microorganisms occurs at a slower rate. Therefore, it is recommended that the storage and transportation

of ornamental plants take place at low temperatures.

Keywords: Cut Flowers, Ethylene, Genetic Engineering, Respiration, Temperature.
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