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T eonSy e g (il g (mro

oduS>

O by eSS adsl gbadils 05 13 L (gilupleS (b 5l eoliinl b o)y GllS (ng slociiS 5o o5l
solateds 0,8 a8 3l 5 055 sleazis o liSle (hy)lar 5 595 oAty Gied L plejer caims 5 sladil
JsS 8 O ygoy talesl SB an S Ilid 50 055 Saup a3l 5 ot 5 0 Slee p Con i sl Sl oy
Sl Sy ol plxl (Lagadss 5 (2l)gele) 03, 99 5 (G 5 (SlaS) Cun i LSLo 90 b (Bolas LelS jsbas 7,k B o
aBle s (5l ooces 5 adle Job (205 U g, jlead g oy coo 8 aslis jled Jold oo b))
Ogy 45 ol las bass aisg ad ) o S5y 5 Gelwstl g Slioume S soie Wgi IS Al s ol jae a5
Slgizme 0aps 5 ddls 5 59 (5l coaes 8§ alle jlad ones 5 aslis Gled il 4 e Sl Can s
3o oLt GalosT nl gloazmess (izen 0,108 (235 B 59, slad p (losine 3l Ll g so Dlyaupgr S g (railims o]
Ohgy & Cod oy 4y o JUil 5 4zl (tes (glaaslls bawgi oadadg Slhaees S e o 4 Sl e g,
ol o8l VAEY 1) aiy (e 59 9 2V -V 1y ain ) 50559 SVAQ |y adyy oo V- 1) aly) Job chw Con
Hlotsle Co e w0, 5 SB ans ciS ( SlaS hg, @Sl ies 1 guudS gaejlg

-

LV RY-T

a5 Vor g0 Gyl iz opl a5 el Tlus g etz g " yblws g 05 40 Glae Rosa hybrida ole oU L 5,9 IS

S am slagis, 5 (VA F) wiiS e oy alaies 3blis 5 Jlod o ,Sess o lagy] ans a5 ablse pd) Yov oo
o 3,25 plonil (sla3sSa b Lo 3y g 00 05T conlin slacS g a5Ls ity a0 (6 eSS 4 w059 S5 (slailsls
g b Gbadld s b plejen owad 5 glaadll B g ST 0985 )8 s Dda slaess (38 G
AN o)l Sauy oys G S CoteS 5 0 Slas (6550 (i ol HLSle (V) lo oo JSiT 1) 55 g LSl ool
Bi oo Slhlos olS JLSle JoSas jshaieay (S p a3l 09 oS eaiSadss aalls 5l g ke (V7YY
5 B pacais hly, 045 A& o 4 Hloale Co e (A ) s po bl | beasls 0 S 05 g ile sleaile>
20 35 b S slagig, (Y0) o )ls SIS jatas adgi 50 (poge (i 00 Jlasils (5557 Jobs b (T JLis &,
Slagtsy 5 (YY) 05 oo SIS jluiles (5,0 4 58 e 9559 @ LS 1 @358 6581 0 et 323 9 LS agly 9 o515
ssbiedr 99 IS pBaSadss s ey wilise RS Jleaile oleil g Sl lacwnd 4y )58 3955 (S S
O abolh jo ool ;e g hers laasly fo S o a pladl Jluale g)0 4 i 588 0959 5 @l telS
e 9955 5 (Bl jloarls Lis s a7 Gl i gy el By pme silapleS (g 4 48 w8 e S laciys,

ANEIY i oy gl Y AAIYIA 2l gl -

Ol plepal gxis olRuils «55,5leS ouSiils ¢ SLEL pole 05,5 ¢ ltils g o)l cwlid IS i (gommiils oS5 4 =Y
(anikbakht@cc.iut.ac.ir) : Joe! ¢ Jgtae odimsgs #

Arching method -¢ Bend -0 Rosa -f Rosaceae -v


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.9.0
http://journal-irshs.ir/article-1-357-fa.html

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

[ DOR: 20.1001.1.16807154.1398.20.3.9.0 ]

w5 kS 5 9 lae o i g oS Coo ) B9, oy

O o 9 Sk Sgngn 9 8 5)a8 (ol eaaas S sleasly Shs )50 Slhaess S 59,5 el leasle (550 4 o5
Gl 9, 0aile Bl S )l 092y aFld e a5 Sl (g, 50 (YO AT CF) 0ad e olpiion L S cusls
axd g 565 lrasls 0,5 03 (V) Cewl pio Jhows o Sedloyy glas )l g 0pl 5l il eage 1) 0l 5l Coles 50k
LYY @) oyl Jlos a1y o Sles dgn 9 S o Gialidl w0l oo JoSis Lol sladdle slocwend iy 5l a5
lociond & ol JUl 5 Slaaeg S adsi b g o)ls o5z oS (55, atwgy ssbar (s3iwgd Jlb mhaw @SlE (ies
5 SWS S gy Sl (opp sehiedr Ghagn al (VYY) 058 snias 5 slaasls Jsb (il con Wl oe 500
5 G0kt «TukeS 2 S 3l s Thugedss o T aliseles 08 055 IS (eeliics; 5 Sufslsnnd slaShy p e

s el o 5 51T s

Wsigs g 3190

O ygots cialesl od Ll lhol cars olKiils (g5,9LaS saSiils 0,9 slaaildS [0 VYAV Jlo jo pol> Liegh
35 5% PHS 8 Qapdys 5 alpale) o3, 5 (it 3 aS) o ol ¥ b iolas JalS gt 2o o 3 50
o oS g S e 3y S S5y Y el e 8 aledl S iy a5 5 e
alols o 5l VY 550 otigy iy dlols e 5 )15 4l i 51 o33 sloasly gy 45 391 yio dae & B ¥ o3l 4o
onBiS slaaly (59) ymr oo g Sl Vv ClS Glacas; Aol e Ule Yo iy e p0 ciS bolas
a0 Ol JUU o3, TS S ol Sy a8 Lugedys 5 alsels 08, 255 U5 gloais b a8)S i ps e il T 350
595 50 WS sles (Sl 5 Ve g0 wlS o gy b s LS )9S Sl sy ead wdgi Tg-dal b,
—FEO) Sod Feoes LYD- v+ dgus alladS o e g o el ogeades 4250 VO 50 g wgeadis 4z 0 VY
£35S koo AYD ool Sl i o 05 oo TV 0]) a0t Sae (a0 sl 00y (Al qupe 2o 0 3o 9,500 V5
2 e ke MY el Sy 2 5 0,8 oo WO oly Slandgisn 2 oS (oo DA pssigal Sl o2
iy ) 0 shon ) 50 Sl 55 shon ¥ e Slidys ) 5 o VYV sy 5l 2
e VIO oShgr 2 3 p S (oo F oo Sl 2 2 05 (o 10 o Sladge L 5 05 (e VIO s,
5 o ol iy 5ot U 3 0T o lon  ocone Iyl 55 oS 8l (2

O csloy gl g adl e aZlh g wosliws] [lSlo b i oy by, Jeld ondJlosl sl los
St 3 sl 5L et b olan 8 g ool S bl ol o5 S S gy st oyiasibe
e SleST e gy 3 b S A s el B g o el gl aS ag 00 )l 8 5 hns slaasll
olS (59) Sloadns a3l Lgfgme (i Cwn i (Bg) 50 g W el g dilex (59, 5l CBEl y atin ¥ leasls
Al (6 S oilul caims 5 dBle p abgiye sl ,eiSlE azils Sl SO dga 0,8 5 sbeaig a5 by i laas
59y dlami (@S SETL p3Y (le (et joiieds 5 0l jleds (205 Canzr Sy 50 Wigy y2 0 saims JS Al ol
Loy S Syl 5 b a5l Glail e 5 osimo 5 dl b o ot c00lS G SET B 6150 o 3l
S8 e L /) cds L (Mitutoyo Crop Japan) .dsS 5l eolawl b .ol (g pSojlal e Jue V cdo b iS s
Ve b (pgil5 abewgas Sl ) G eaims S aBle Sige o s pSoilul )l g pom dllsz (o cuias J5 Adle
abre yadhos /o) C80 b dsS aAbiwgts (SenlS Joo 25 5D 5 ok g k8 e b s pSojlul o5 e
5 el Cemsay o )T ooV SES L (g3l s O (555 5 S 5 St i 5008 )l 5l g laata g S
oS shon 1 55 b il Lo 5 ] Sy el VY ke 4y (g g3 Vo slad 5o 55,5 5
7 g odd yeabse Ol Sl camin p b e lyil (g)0 ety iy o S 0jlail jslaeds w5503l
D dsloe i e o dilgol (49)0 A28l ks O e DS Sl leass

‘Natal Briar’-o Rosa canina -¥ ‘Dolce Vita’-y ‘Samurai’ -Y Blind shoots -\

Stenting-#

o


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.9.0
http://journal-irshs.ir/article-1-357-fa.html

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

[ DOR: 20.1001.1.16807154.1398.20.3.9.0 ]

w5 kS 5 9 lae o i g oS Coo ) B9, oy

S 52 W59l 9 4 oo Gyl e 6 e 05l
eSS dee Voo jekiie eepdy (285 slil (YY) Lichtenthaler (g, 4 S 035i5,5 g diyjos (ylime (5,503l
ol CaeSs o las oy jelateds g ol sols 18 i cygle g0 LA gl S e Vo Lol e o3l 5 diged
Sy b Gouty il 50 4880 V0 lojde 4 5 ol J&ie Sl g e Siolesl slodlg) 4 loe lac w050l sl
gy xSl olBiws b g o ailo y diged Glgreas oYL Blad Jole o] Jlis 4 08,5 15 aids o g0 Yeoe
A% ol yieglh TYe 5 PYFIE FEVIE zoo o 10 aises ;o8 > ol (!5 <&l Shimadzu UV160U) Jaws

cos ool 5 daly 5l 0SS Sgime g S Ak e b A e @ A e lie 3891 s 4 sl

zeedob A

Chl a+b=( 7.05xA663)+(18.09xA646)

(1000xA470)-(3.27xChla)-(104xChlb)
229

Chl a=( 12.21xA663)-( 2.81xA646)

Carotenoid=

Chl b=(20.13xA646)-(5.03xA663) o pls u.oJLo.we.uT & S0 3l

Voo boolpen S5 o5l cdb 5l o5 oo Voo o(YF) Wagner g, a4 cpobwgsl clale g,.505lal jalaieds
A el lw == QBLQ JENQIY 14 o> S L L)‘:JL'> aS;)A;JJSMl + L)aJL'> J}:LA) C‘):'L"l.w‘ J5l;m )...JLSLA
aaxly Froor 90 10 G 285 13 wgindis 4> 50 YO sles j0 5 (o6 50 el YE G 4 saeliwsds o)lac

UVIOOU Joo iagidy iSonl olfims bamgi (09, Slad mle 53 458 ol (lime w038 Spnis il aido Vo S
oy opl 4o a5 o ooliiwl A= ebe alal) 5l wiliwgs] Clale 0] Caws 4 gl o suilg> (pl5 el Shimadzu
€ 51 em iy s Seilal Jsho oy b T oM™ Jolas 5ol s el D0+ sesbe 55 i oliead
2l oo (ngg ' FW) canz o5 (pilwgl e
Olysadg S ol 6 pSojlul

4325 5l o 4 615 Gtalogl ) J5 1, sai S leo Vo0 (1)) ADTOn b, & Slyaenss S (65l sl
aalg) s plosl (o Y10 SO0 8ol 2 L O b cel ¥ Sos a)) e ol plem 0 Limleslalg) cyols I3 L as

Voo e 0,8 (3 COp 58 s oliT by B owls maowe Slo S b e 00l 0 ym 301 slos 0 o, G
9 ’/A "/? "/f "/Y ‘ft.bo W) oon_';,..:l Lg)Lu‘» Lg‘)') U] )»..J‘_J..uo \ )l 9 J.i\))f )M)&)LM: O 9 KWW oJ.SLM:) ).u.J‘;..ua
ol sledy) 51 SO p pme ol colaiul el lgicas jho 5l g disn ) dbgyye B Sl | o laslsl 51 S L N
f; g.)" r:Lo.> )O MOA g.)J.od.:Lﬁb:\JsJ WY 005)5| u]‘“uﬁﬁ’] E_S).M)A.\J‘}Mf Memomb))“]&m\ d.:tbyo.:
7Y . Cj.od}lo L U')‘) <&l Shimadzu UV16OU)JM ).uoj.dﬁ)&.uu‘ Ko .la.uy 9 03l Oyt st J.MS; )‘)9
RV PO L@QT S il gizie g wiad odilg> egils
osls g9l5lg

(Excel 2013) 15816 5 3l ba,loges pus, gl 28,5 ploil (1/F aseus SAS) 6)1.47 S58le 5 5l eolaiwl b aosls (sqlSTg
byl all 10 maw ;0 LSD (yge;l b laools (1 Silee dulie 5 o ooliul

- g b
o J5 dadln Lol

G S 5o ok 0 oo 5 aBle Jled o iy GlaS S Ghs) et 5 SleS Sani gy O dealie o

S ot gy 4 By 05, 055t ) S8 33 ol yod Gl VY b i g, a0 o 45 5,5 i1, a5
099y, 0 Skee oljsele pB, 10 45 S ye0,0 wo Glid |y saues J5 asls jleds 10 LYA OMS cudlss g ols fwly o
il jotuwe oy ao o Glid baw,p () Jgaz) o olper yialS 1AV L st @ Caws S Sy

Y&


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.9.0
http://journal-irshs.ir/article-1-357-fa.html

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

[ DOR: 20.1001.1.16807154.1398.20.3.9.0 ]

w5 kS 5 9 lae o i g oS Coo ) B9, oy

2 e 5 Al oo (RS G ran sla e 4 ads sla e S o] s @ 5 Wisd e Sy Bi> s sains IS
2 A) 050 wor Slaalsr g 5 gad g ol (Rl e Az (0 g 09800 055 ol Slrady ) e 22l s
8oty o Sles asls jies 0,5 o0 )18 a5l Gles a lagd, L}J‘j).ub).ﬁ) oasas 5 ablu i Koo slo yingh
el o yo &) S S 5558 o8y eSS0 5l AT TS 8 08, 059 U5 9 Shes p Lel ols (Rl e o 6 0
(VP AR 0Y) Wlos S 3155 1y asls Jhos Sl enims 5 a5y Jlos als b iagh 5l (5 et 6,50
oud 5 adlw Job

Ol 0 a8 sy gy yo () JSE) ols plas ol LFE i 4 Cans S S g, 50 e0ied S5 ddle Job
ez Sy saias J5 sladdle CaaS e b adgl ceslie CeaSL caiao J5 gladdln 8,8 &g asli s

L omzp® 9 B ypaeaio baly, 10 1osi b beasls jies (VY Y0V F) cusl ol 35155 50 500 sl iy o asli
oL OlRaeehy ;500 o ow, p Glaams (17) vs oo (il 1) oas S slaasli CoteS (Sgey90 Lally) 5o st
Mg by adls 292y ol (59) wwgm b s Jb gl Spboe com aSlL e o5 el ool
P 559 5 5okl i3] olor atLE (it o5 eainsJS il o o0 slacannd 4 ol I 5 g5
OV ) ams iol3dl 1) agd co 43,5
oo 5 a8l yhad

30 SleS Cauyy ey () JSB) ol lad Gl AFOD giw 4 Cond SleS Can i g,y 0 eaies JS adle lad
Logdgs 0, 5o (SloS Can s (hs) & S a5 Cesl ools (plaisl g2 a1y oias JS aBles Jhd o i lj5eles o5,
Iy oo J5 dBle ,had wsld jies ams oo lis alndS sl iwgh swyyp (V Joaz) Cewl ool lis iol3dl YVI/IY
St 1) S5 CoieS a5 oad pmie T(giimgid sleos gl g JUl 4 gsd saigl BLS,l slml bog eols il
35 J5 5o adsi Gl garellys 4 098 oo oaand J5 Bl jlaS 5 Sl (Al o a3LE (1eS (T0) i oo
(YEY) awo o las |
oS J5 aBlw i (439

Ol 02l OV US8) aesls Jlds e 1) (s (s 4 S TAOIY B oo JS adles 5 (59 (ialidl (SleS o s
Sls lad Gl OFLIA Lygadgs o8, 55 (GloS oy (hg)y 4 S 1) w0g J Stz (lygeles 05, )0 ohugr (Rli8l
lbadlo ool yoe Jobo 5 plSocinl Sl &5 oaias J§ @l 5 (59 was oo (LA 5 435 slaaalllas (o) (Y J902)

CohS b alaadla g ools Galial ) swims S aBle 5 (59 SLoS S g 5 43,58 g il 5 (1)
YF AP D) el os,S adgs YL
S ks g Job

S g 0y e 518 S S i gy o il e slaasls b U5 S g Jsb ol Gl tagh ol
ol (YO) o )Kan g Warner sla ingh all) fed 10 .(V JSS) 093 ol o iol381 Y+ g VY b S (g, 40 S
D se (S B9y 4 Samed 5 8 Gl G (SleS S g, 0l

Jlads 5o (g)lo gire gl SleST Can )i by, y0 Al s gleaslys il ) e ol lid reghy opl leazs
Ul Cai by 90 0 50 oS S5 ol 4 az g b Clbla gz (e 5 Gl S gy om0 ST B s,
ool 3 Jome sl 5 it ol ) 0,08 o8 ols (L5 ey (sl singly s 43,5 a5 o S, cudls
o) Sy ali oy iy 0 (1) oen 5 (aslhae aghy 10 (V) 35500 a8 T ol (S (S ol & 45 o
5905 oo plowl (g i 3B b plasad Jbd wls 3 4ty 4 5oy slealols jo a5 slaaily wols ol 8 bl
8L uals bailye o JLB U g, olaws asls YL slocwnd gladaily> (o

Habari -0 Topophysis -f Osmolyte -v Frisco -v Mercedes -\

ey


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.9.0
http://journal-irshs.ir/article-1-357-fa.html

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

[ DOR: 20.1001.1.16807154.1398.20.3.9.0 ]

w5 kS 5 9 lae o i g oS Coo ) B9, oy

2 A . a - 80

g 181 Lo

\é’ 1.6 1 60
92 149 b 2
S 12 - 50 N
452 3£
3SE 1 F40 ) 2
2 é 203 - 7 =2
is 30§
CIS 0.6 20 )

"g 04 -

Z 02 - - 10

0 - -0

7 - a r 80

a

6 - - 70 c
€5 60, 5
g b ]
g - 50 o B
3 24 b 35
o ‘9 [
3 E r40 & &
? £ 3 o g
£ 304 2
55 17
©n - 20 2
=t
1 - 10 =

0 - -0

E 60 - - 36

a

§ 5 - 35
3 %D 50 - ) 4 E
g0 [, 8
2 32 9 3
2 30 - - 31 i E
b - 30 =
20 A 5
7 2 E
10 - / -8 '

- 27

0 Z % 26

S sy e i) S i) s (s )
Arching method  Traditional method Arching method  Traditional method

Fig. 1. Effects of different methods of training on the number of flower stem, stem length, stem diameter, shoot
fresh weight, flower length, and flower diameter. Means with different letters show significant
differences at P<0.05, using LSD test.
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Fig. 2. Effects of different methods of training on chlorophyll a, chlorophyll b, total chlorophyll, and carotenoid
content. Means with different letters show significant differences at P<0.05, using LSD test.
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Table 1. Interaction of training methods and cultivar on number of flower stem, stem diameter, shoot fresh
weight, anthocyanin, carbohydrate, root length, root volume and root dry weight.

e locs ailo jles aBlo ks ALy 55 O] Sloerg,S Jsb >
Treatments oasas 5 Stem Shoot fresh ~ Anthocyanin  Carbohydrate ., Ay,
Number of ~ diameter weight (ngg'FW) (mgg-lDW) Root Root

flowering (mm) (® length  volume
stem (cm) (ml)

(per plant)
byl x oS 1.33b 7a 92.3a 90.1a 171.83b 342 67b
Arching x ‘Samurai’

Logadgs X (SlaS 2.26a 5.5b 59.6b 6.2b 187.16a 38a 92a

Arching X ‘Dolce Vita’

| el X 2
P e 1.46b 4.26¢ 413c 85.1a 151.83¢ 34a 34c
Traditional x ‘Samurai’

B X e 1.27b 430¢ 40.6¢ 0.99b 143.61¢ 266 22
Traditional x ‘Dolce Vita’

+tMeans within each column followed by the same letters are not significantly different at P<0.05, using LSD
test.
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Fig. 3. Comparison of arching and traditional methods and their effects on root characteristics.
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Fig. 4. Effects of different methods of training on flower length, flower diameter, and the content of petal’s
anthocyanin in ‘Dolce Vita’.
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Fig. 5. Effects of different methods of training on the anthocyanin content, carbohydrate content, root length,
root volume, root fresh weight, and root dry weight. Means with different letters show significant differences at
P<0.05, using LSD test.
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Comparison the Effects of Arching and Traditional Training on the Yield
and Quality of Two Cut Rose Cultivars in Soilless Culture Conditions

M. Sourani and A. Nikbakht*!

Today in modern greenhouse cultivations using the arching method, the architecture of
rose shrub is affected by bending of primary stem, forming and suitable cutting of flower
shoots and simultaneously bending of blind and low-valuable shoots. In order to study the
effects of training methods on the yield and quality of cut roses in soilless culture condition,
this research was conducted. This experiment was performed as a factorial on completely
randomized design with two cultivars (‘Samurai’ and ‘Dolce Vita’) and two training
methods treatment (arching and traditional method) with 3 replications, each of which
included 5 plants. Characteristics were the number of days to flowering, length of flower
stem, flower diameter, flower stem diameter, flower stem fresh weight, chlorophyll,
carbohydrate and anthocyanin content, and root characteristics. The results showed that
arching training resulted in increase the number of flowering shoot, flower stem diameter,
flower diameter, flower stem fresh weight, anthocyanin and carbohydrate content, but no
significant effect on day to flowering. Also the results revealed of this experiment showed
that the arching method due to the distribution of carbohydrates produced by bending shoots
and their transfer to roots increased the root length by 20 %, root volume by 185 %, root
fresh weight by 207 % and root dry weight by 164 % compared to the traditional method.
Keywords: Arching method, Canopy management, Rose flower, Shoot bending, Soilless
culture.
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