[ Downloaded from flowerjournal.ir on 2025-11-16 ]

FEAV O (V) s 0blS 5 I

&i.h}j.% Jlae

e ot g )5

(Bougainvillea spectabilis Willd. ‘Raspberry Ice’) bl sisls 8 slaadds oljaiy, C“L’
wld g g 5 del S 5 d gl Hles @
O e S ol 355 el o ¢ i o s3loel lenss (ol 5B (5
Olgiol Olgaol zms oKl ((g5,5LaS oaKiils oLl e oy S

B9 etemadin@iut.ac.ir
IARAARARIEN- SR P IRE Q VARY 16,505k Fb APV il s b

xS
b s Gl S s L 5 S (sladS ) slaas, zals L (Bougainvillea ‘Raspberry Ice”) sl siels IS
it el Lol ol pl 55 age sla o, 51 (G aedB b SRl 3l o ls (ol el i glb 5 Jite
SR el 3 B Gl 3,8 e Ul el p 5 il SSUS Jale 2l s e ol oS ol slaaals
\'""\"'t')~\.-~‘&ﬂ“ﬁdﬂiﬁ‘vﬂwéuw}w@%)’:ﬁ@f—wkﬁf:“ﬁ@iﬁﬁhv—w)f.
Coso w ileil opl s ‘Raspberry Ice' 35 GRS ety s g gy 53 (ad e S e FroveToey
s at dsb ety deo)s &8 3l LS il ol el s plasl S1SS e b ol S 2 b LIB s 556
S ol e sbay o O laaals 3 ol 5 ks, S 5 005 (Bl el 5 Sy slaw il
S A Cotard s Slaaedd 5o sl Dldia s S5 aall Ol (Il nl b s s Coenand o sladals
Verr s 8w by e gliainy desyn 5 A b edallin Covw g slaaald 51 i ds 3 YE/VY 5V 0/Y0
OLES (gds 3 OY/AY il 5l el jlas a0 Card 45 50 Cdeas g slaaads s Ul &m;ﬁdj,ui\ﬂjﬁrﬁdl?‘
S50 A e Sk Feon CllE ol S Jsdal 58w b e ooy Ao s S6S mzmen
S dig) 2 o, s Vove 3,8 B dalis e b (sl ine Sl oS 3y St g (slaeals
SV glacbale 5 8 as dals 4 s S slies 5 il a4l sl s, YA/FO 5 OMFY il 5 o Al
et Wbl LS (S Aby 5 aiey S Shs e S0 ) e S e Fren Slad s a ded S Josl
S s del S Jadal ) e S e Ve s Sld b e S5 0 Sl S sl Ul o 50S
ssba e L Lgl\.é[S‘_}fL;LAu.lfe Ll s et s s Sl L sy ee Slge el (gl ole nl 4 e sdasOLAS
Slis e U Al Sy ddal &) e S ke Yorr 5V en 5,8 5 Coe O slaaals Sl eslinad (S

il Gl B IS ek, 5 s

P L i T ol


mailto:etemadin@iut.ac.ir
http://flowerjournal.ir/article-1-309-en.html

[ Downloaded from flowerjournal.ir on 2025-11-16 ]

VIV DV (OVFF) s sllS 5 IS

PPN VP

Fo5 5 S oyl 5 (S1me A2y e w45 ol NYCLAgnaseae o5 5l s advas aeo—azs 5 ‘sl 8
of s Jele cii= 53 (Huang et al., 2022) el s, 5 s SLEL 55 lods ol 51 oy s S,
25 Bl g e 558 Jsd 5 o bl s 1S S .(Fathi etal,, 2017) el o dSle SIS Jbae glae,lsS
OF G 5wl 2wl OF a8 o gd e a3 YO 51 208 0 Lo (glos L2l L Lol (b 5550 5T glas
Ziarati et al., ) ool oslical LB GlablS Oy s 4 Ll s w5 Jiies Gble 53 bl sl S o (B35 & g5
clas 5 e ols o aS ey e s Sl Ghl cS L gl K, sleast, o5l ‘Raspberry Ice’ o3, (2019
L 5 s de 6 K sladS 5 s S s sla tass b (Fathietal, 2017) 5505 (ool Coenl 5
(Huang etal., 2022) ¢l 4ald L 0T 25 sy cp 5dsle 5 dob (il 5l 50 b el S baa 58 Lan

s 31 GBS JS iS5 53 (g3 mn Sl go s (ol ol sl L1 OWALS 55 g (sl 305 5l (S el S eslid
sy adse s 5 A, S e 5l esli (Pirdastan et al., 2020) Xy o lsais; e 4 O ol,l iy
536l 5 (Pirdastan et al., 2020) 6,15 l3a i, S oo A e oSl Sl ke 6l sdS el
Slaaiy; S g8 o ok o 2L ST 3,0 Soke w4 als (Ko (b 5 s oS 4 i)
3ol Rl pliads ) deo s hal 8l 6l ST Sl sdate la s 0 S b AS 0 SO S L 28 s Sl
5y g osliil 35 Olag Gl Pl a0 G iomen 5 s A 5 phate) 53 s eSK s s CkS
Loools aadd 5o ST 050 s o b (Son 3 bLo 1 ey dos 5 oliais s 0bey oS0l (Pathlan et al., 2022)
e e ] L B g R e T e e
.(Khan et al., 2004)

ssbas nl by cdas o Al asaly s DB 5 CadS o & Sl (epan ST S el S0 Jo]
bl alyy ) Wl (sl el S ol g clale Il I bl e eslinad gy ST (gl (sles 1S
sl mS1s 0LlS Ks ke« (Wojtaniaetal., 2019) Al < sline (5 poke oS o b 5 4oli g5 B S o il e
Laals 503 oland w5 S0505 50 ladnl b 5 aS tas e 0lid 555 51 S g S il glaclle 4 sl
o311 il b el g Jsdsl (Chenetal,, 2023) 55 o sliaie Spgr i Sslis Eoly 5 3,108 o Ll
LS oSS Al arwg 5 Sy 4 b al laaly, LSS 5 b al) anes Guse sbealy, (L) a0
Sbals 5y Al K Jsdl 5,558 48 s S 54158 (2004) ol ,Lsles 5 Khan .(Chowdhary et al., 2022)
Car s S s el il Sy dayl il glac bl Sl e A5 et s s oo )
L Comdes g laaald 3 ) Job 5 aly) sl s o 1) s (‘;‘.;L” YO+ Sl sls OLES ) Coewans

el GBS IS (55 oy sladald (55, (2002) U1, IKen s ANmad L 5 &' L2a 55 Ll (Yeshiwas etal., 2015)

Bougainvillea spectabili Willd. -

P L Lol


http://flowerjournal.ir/article-1-309-en.html

[ Downloaded from flowerjournal.ir on 2025-11-16 ]

VIV DV (OVFF) s sllS 5 IS

d:)\)_fugiw‘u&‘j@)%ﬁugwl&“];ﬁ@wﬁﬂrjfdt?‘.\m Sheslial A yasiie cb S
il S5 Il 2 53 0 8 e Vee e Sleslinal 08 e b ey ol s JS o3, g5 S s S
e o 5l Ao ile dgb ity Jgb ity st la (S ol (il pliads s g8 b Ol Shals Esly
Mehraj ) cils oLl 5yse Slio sled 5 i b doal sy ol clale (ol el 5s s eS8 s
s gl 3 sl | SIS IS slakals (555 el Sy Jsdial 1) 53 e 8 e Vv e e ) eslicd (et al., 2013
S als Ol dey sl sy ol (Shrestha et al., 2023) ws o lxls 5 aly Sz 5 5 Oy ey Jsb cadn
ek s eals I Wl 5 el S Sl aslen 5 S S 5 I o Aol S Jsibal o 508
.(Manokari & Shekhawat, 2016) s S s, L,y 30 Csl Cogr

D3 B 350 Ll s edd 4 o 0 baads 55 bl slaaty; LS5 (ol o yan b anb ST 58 £5 5
303 d305 2GS L 5 (Js ST 4 (S s sl Glad sl s 4 03 8 s ts #1555 ol 4 S
Ol 5 e Ngb allS 5 K, g5 s 4 e slas s Gl g8 S Coanl 4 4 5 L L (Kesari et al., 2010)
IS e elias) ) il oS wam 5 by b mdt a8 (o seas 4 Ol e GbLs s S
Olyen 2liisl 5 (omarin) 03 Aol s ol aie Clale @0 plas ok &0 i opl olS cpl oo wals 5 b
A oLl ‘Raspberry Ice' (3, ol S Covndas Cox 5 S o el g5 00 00 pliads,

LAJ‘L_,JJ:L,J

CAb B s LSl oo Oliol s o8 (55sliS aaSCils ta g3 el SIS s sy ol
S Jatl o Hlemr Jald ) 2550 laslasd A ploil 4B on Jolid SIS o 5 )80 4 b Bolias Suts
Lgi e LSy sl L 5l Coniagd S 5 S g sbaeals 1l fassy plal sl s 4ali p 55 53 5 o
e A5 S ags slocpnys b 53 O e s Oliwl 53 1S 6 5> 5 ‘Raspberry Ice’ o 6;\.'9LSJ§AJL..¢ Vooamt s
S sled (e 03208 s 2lade s e by 4l e Bl V0 Jb L pladals 5 i SIS 4 b s
A e S e P ST e e B e Ll 5 Sl e 3 el otslB i o,
=l 3 el Jles laaeds s es 55 ol Sl T 055 dals glaaals lgml 5 o5 S 515 0l T ol S
Aalols by Sl i b 0lidls (i g s (V1) o b Sy 5 5 Sl il 31 oS5 (0l S5
3V aaS slos :Kle ShlesT esss Jsb 53 s 8 CiS laciisy o e Slos Yo alsls 5 sy 655 0 sl
iy y ol lhde L2545 55, V0 U»wﬁjlm.mmmmﬁw e s sby 5 e gendis a5 YA i

Jg’éﬁdj;o)\_b\ A.Lyf du‘;}ﬂ)}.hi&c)b-@lswjuw

Bougainvillea glabra cv. Double Red -\

\4

P L Lol


http://flowerjournal.ir/article-1-309-en.html

[ Downloaded from flowerjournal.ir on 2025-11-16 ]

VIV DV (OVFF) s sllS 5 IS

sl Bl Jsb o el 5 ads ) St 5 5 05y cada) sl sy dsb ( ahiad Ao Jold oLsol s, Slis
Sab Slio Lo p S 1 53 355 40 055 20 Oljas 5 4zl Ol e «Jsloes Slal )l 30 S Ol oS slisd (il 4L
L (¢S o3l s 8 i L Ll ol 5 5515 L ab g e a0 (AS B L

Y 53 S S ol 1) el it olS 5 oS Y sk s (6 S o3Il S gy 4 S 0555 Ol
Glid el Laes gy S5 45 Sla3 b osls ol 503 S alisl OF a4y 455081 ST 0 la5 55 5 Sl sl yow il 2 L
s Sses,bme o s ¥ og SO ol o o VO el g Vv s o oo ¥ dlol o jlias 31 o s O & e 035
Ol e IS ol&as 35 e A 25 0/0) Sopsdl o Aol b 5 558 Ll 50 3 55 a0 K5 Jsloms b s S 5L
(Rowell, 1996) .i =il 3 bad sad O3 50

Slasiped 0,5 /) sk s A olnil (Sheligl, 1986) KA1 sy 0 anlii 5 Jsboes a5 S (6 eIl
S8l gl ol o slas 3l 5 s 8 5y Sl dids V0 e w0 Ao ys A J501 L ea s Ol S
sbs 5l 2 e 0 Jools o jlae @y gs Glalidin s S Sl 6l A oslinal analld 5 Jslons ol yden s S
Vaslyoplae 5l 2 le ¥ s s S LSl /Y 2ok deS s Jgloe 51 2 L YV 5 5 Sy o550
Tt b b e ssh s Sl olies b bk gad 503 S @bl o5 AA SO ol s sl 2] Juo O 5 15 I sl 2 e
L il 2 6l YAO

SR YO L 5 e Sl 5 alol us )5 O gﬁiJlSﬁ.,\._\_.ﬂlJ::JL;?A?/O Jeol> a)L..a_o@cu_ﬂL.i.;L;ﬁfa)l.ulélﬁ
A Sst) g dasl 2 Aa 0 5 o530 i 51 2 o) L 0T 51 2 e ¥ s e s dl SIS,
A okl g FAQ a Jsb s J.:.A‘}:\.;j):g?..ﬁ\ aK:_.e;); B g0l s .Jizjfg;mfj o/\j) S Sley B es S wlol ds s
dslin (pioman IS rb.;,l EXCEL ;3! ff’ L g bl sal — 3 SAS (Ver 9.4) )}élpj L Laesls d)LJ 4 50
A il 70 Jlezl mlawr 53 (LSD) Jls pne ) Bl 0 5a51 Lo 5 La Sl

oy

liads ) Ao yo

YANY) doael S0 sl d o Sbea Vov e Clle @ by pliade) Olss 0 St Ry slaadl ol
Olgee Aol G5 5 Jial Sale 20500 L g sls OGS (gdm 35 OF/0 ol 53l dalds jlad &0 s a5 55 (Uo s
WTT) doed S il 2 o S koo ¥oee Clle 5o pliais) Ao ss o 508 S osba il fal8 pliaiy,
o Al G0 Jssl 5,58 50 “Arbequina’ 02 055 02 mlE Rl b s (Y i) o sdallice (Us s
K51 gy 53 sl & g0l 5 el Sl Bl ge eS| Lo (Denaxa et al, 2012) dd ety doss il
r A o (Kontoh, 2016) 35 e ados Wy 5 antl ISl ail 00 S 4 e oS 580 05 Y 5 S
(Ao 33V ¥/PV) Cormtns O g saals 4 Cod a5 55 (Ao s YYTY) o g slaaals a0 by o sl5ais 5 Ol
B o O slaaadd 55 pliady) doss 50 i s iO1S Gb () Jder) sls 0L 1) (sdes 53 OO/AA il 58!

Ao )d pf e el O Bl ol o (Seyedi et al., 2014) 55 o vand g laaals 31 L i g2

P L Lol


http://flowerjournal.ir/article-1-309-en.html

[ Downloaded from flowerjournal.ir on 2025-11-16 ]

VIV DV (OVFF) s sllS 5 IS

C_.Z\JJALffMuJWLdj‘:WQ)wAs:yWWu}%wé‘j)fﬂffjfgcﬂ\c"' C,Jé.k.é))

O U5

s slanls 555 el S ol ) e S ke Vet IS U S 55158 (2013) Ol,Ses 5 Mehraj
Singh (sls fass 8 (rzmen AS Aala Hlesd b anslin 55 pliads) o s VA (L0 co 6 S
> 2, L “louise Wathen® 5, LS 8 Coa s L 4l sy sliaie) dss o 5t ol LIS 55 (2012)
5303 0L dal Sl b aslie 53 1y o3 AVVA (il 331 6 sl oy sl S5 g el 2 g S koo Vo
Sl o 59 o ST VL laclale oS cid sl 55158 0l sl Ao s rals o VL slaclale
IB L sl 0L 5 el ol s (Chen et al., 2023) 555 o pliatyy GRS o b s 5 el widd
Slacble i b et 0l & @il 2al ey del Spp dsdal &) oS ke Yorr 51 VL glac bl
Ay les s 5 5y Cdda o Slaaald o Al G Jadal YL lals AL e ety ST VL

AL o g SIS I L aS (Yeshiwas et al., 2015) i ais ) sliss [ialS 5 ads

Gl gl 5 slaadds 4l Sl g 3 aadd 5 5 dmsl S5 g I gkl ilises ol S1-Y g

Table 1- Effect of different concentrations of indole butyric acid and cutting type on root characteristics
of Bougainvillea 'Raspberry Ice' cuttings.
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In each column, means with the same letters are not significantly different, using the LSD test (P< 0.05).
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Figure 1- The interaction effect of indole butyric acid and cutting type on rooting percentage. Bars with
the same letter are not significantly different, using the LSD test (P< 0.05).
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Figure 2- The interaction effect of indole butyric acid and cutting type on the number of roots. Bars with
the same letter are not significantly different, using the LSD test (P< 0.05).
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Figure 3- The interaction effect of indole butyric acid and cutting type on root dry weight. Bars with the
same letter are not significantly different, using LSD test (P< 0.05).
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Table 2- Effect of different concentrations of indole butyric acid and type of cuttings on growth
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Figure 4- The interaction effect of indole butyric acid and cutting type on stem length. Bars with the same
letter are not significantly different, using the LSD test (P< 0.05).
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Figure 5- The interaction effect of indole butyric acid and cutting type on the number of lateral branches.
Bars with the same letter are not significantly different, using the LSD test (P< 0.05).
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Figure 6- The interaction effect of indole butyric acid and cutting type on the number of leaves. Bars with
the same letter are not significantly different, using the LSD test (P< 0.05).
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Figure 7- The interaction effect of indole butyric acid and cutting type on fresh weight of shoots. Bars
with the same letter are not significantly different, using the LSD test (P< 0.05).
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Figure 8- The interaction effect of indole butyric acid and cutting type on dry weight of shoots. Bars with
the same letter are not significantly different, using the LSD test (P< 0.05).
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Table 3- Effect of different concentrations of indole butyric acid and type of cuttings on physiological
characteristics of Bougainvillea 'Raspberry Ice' cuttings.
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Figure 9- The interaction effect of indole butyric acid and cutting type on starch content. Bars with the
same letter are not significantly different using the LSD test (P< 0.05).
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Figure 10- The interaction effect of indole butyric acid and cutting type on soluble carbohydrates. Bars
with the same letter are not significantly different using the LSD test (P< 0.05).
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Abstract

'Raspberry ice' bougainvillea with colorful and beautiful bracts has a great significance in landscape
design and green spaces. Cutting propagation is the most cost-effective method for this plant, but the
cuttings are difficult to root. Therefore, this research aimed to investigate the effect of two types of
cutting (hardwood and semi-hardwood cuttings) and different concentrations of indole butyric acid (0,
1000, 2000, 3000, 4000 mg L) to improve the rooting of 'Raspberry Ice' bougainvillea cuttings. This
experiment was carried out in a factorial design based on a completely randomized design with three
replications. The results showed that the rooting percentage, root and shoot length, number of roots,
leaves, and lateral branches, and root and shoot fresh and dry weight in hardwood cuttings were higher
than in semi-hardwood cuttings. The starch and soluble carbohydrate content in semi-hardwood cuttings
were 35.10% and 73.24% higher than in hardwood cuttings, respectively. The highest percentage of
rooting was related to the application of 1000 mg L™ indole butyric acid in woody cuttings, which
showed an 84.53% increase compared to the corresponding control treatment. The lowest percentage
of rooting was related to the application of indole butyric acid at 4000 mg. L on semi-hardwood
cuttings, not significantly different compared to the control treatment. The application of 1000 mg L*
indole butyric acid resulted in a 41.58% and 45.28% increase in the number of lateral branches and
leaves compared to the control. The application of higher concentrations of indole butyric acid,
especially at 4000 mg L, harmed the root and growth characteristics of the plant. Furthermore, the
lowest starch and soluble carbohydrate content belonged to the treatments of 2000 and 1000 mg L™ of
indole butyric acid, indicating the breakdown of these compounds to provide the necessary materials
for improving root formation and growth of 'Raspberry Ice' bougainvillea cuttings. In general, the use
of hardwood cuttings and the application of 1000 and 2000 mg L* indole butyric acid had a positive
effect on the growth and rooting characteristics of 'Raspberry Ice' bougainvillea cuttings.

Keywords: 'Raspberry Ice' bougainvillea, Indole butyric acid, Rooting, Semi-hardwood cutting,
Hardwood cutting.
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