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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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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.

Jslos o jlin 5 S el Ol 055 &l yee >
Soluble carbohydrate Starch content (mg/g Nitrogen content o
(mg/g DW) DW) o) Treatment
CSewdan PUNERM
89.85 2 93.62 2 4172 R S
Semi-hardwood  Cutting type
67.63" 83.93" 3.95° NS
Hardwood
67.45° 68.83 ¢ 413 0
S dsy]
73.47° 89.17° 3.78°0 1000
Sl
78.11% 75.60 ¢ 3,86 2000 Indole
butyric acid
87.862 104.152 4312 3000 (mg. LY
86.80 2 106.02 2 4,23 4000

I (gl e BN V0 Jlez pela ) LSD 0051 ilol o S zie o5 > 6lols gla o Kls 3 g2 58 o
In each column, means with the same letters are not significantly different, using the LSD test (P< 0.05).

Gl O 50

A 3 (0S5 02 p S s AY/PY) Cotasd o slaaald 5o annliS Olss 0 5 e 210 OLES 0k gl ol
by anll i 5 h et 2 (05 03 p S e AT/AY) o S laaals & b e Ll Ol
5005 QL 1y (5o 53 OF/0Y (Sl 3l dal 4 s oS 05 (o S oo ¥ v 0) bl (G55 syl S o 5L
S as adaliza (o5 55 oS oo VO/FR) sl S gr Isial 2 o S ke Yoow it 53 4l Ol o 5S
by e e WLl Ol S e Blie DLl 4 a5 L7 ) el dal s LS b (gla pme
boaolie 55 (s YO il bl a8 5 g sl G Lo g Jad) 1) Cﬁ‘_;.f\“u clle j o O slaaals
RSk Fron CBLE s Con O s Ciesd o aals o anili Ol o 508 5 5l OLES b g e sl e
(A JK) amalis [ KasG b gl gme sl & s ol el S Il 2

ol daaals pl5ais sk 5s ol e 31 5L 93k S 5 5 e oS sl ST b il ety 1SS
Ay 53 e 45 el Ot 3 Sldia s S e s IS Sl el ol e Ll Slda S 36
540 ol e azulis CEM a8 L 55 (Magnolia grandiflora ) U eSle s ais IS5 a8 o il aiy Jl s glaasy

glaas chale Gl bl s pl3aiy ;) s s o 5 A “Arbequina’ o5 055 sbaaald o .(Wojtania et al., 2019)

| &

P L Lol


http://dx.doi.org/10.61882/fop.10.1.17
http://flowerjournal.ir/article-1-309-en.html

[ Downloaded from flowerjournal.ir on 2026-01-01 ]

[ DOI: 10.61882/f0p.10.1.17 ]

VIV DV (OVFF) s sllS 5 IS

leaals o iy, JSCis (Denaxa et al., 2012) sy sl o 508 53 il 5 o o VG o Sl ek a4 alyl
il g Al O e 0 dasOLE o 3y analts CBlE Il Lol et G skl b et e LT
St pliaday Aoy Glyls a8 Al G5 Jsdl 5 placlale a8 sls glLis o (Apine et al., 2021) . :L .
aalitd Ol o 508 Al G i) il slasless (53 505 Sl a0 Sl S Wa0T s wnalltS Ol s
oz s by abiaios Ao tp St Jb o 53 &S 0 2 e S ke Yoo 5 e glachle 5 )8 4 by e
dod S S a s Al S Jsl 2 pi;‘w Foor slagd @ by e a5 Ol o 5 e S s

Aol gliads sl 65 Jwbwwwwywuﬁu Ll oS cils |, sliady,

o - .
Semi-hardwood
g 10 i B oo
2 10 cde bed B be B Hardwood
o> o def T =
(o] e e T i
-})’ e 80 '\:\ '\:\ '\:\
1 € 5 5 5
3 S 60 '\\'\ '\\'\ '\\'\
[ - 0y -
o '\_"\ '\_"\ '\_"\
(&S] '\_"\ '\_"\ '\_"\
~ 40 '\_"\ '\_"\ '\_"\
[&] e e e e e e
e e e e e e e
» 20 S S 3
'\_"\ '\_"\ '\_"\
e e e e e e
0 fi o] \:\“'Q E

1000 2000 3000
G 02 8 o) ol S J s
Indole butyric acid (mg L)

ch..dJALSD a,ﬁﬂwmj_s;.:ﬁgf&,gdua}:ﬂ.umal},ﬁﬁw@s}.@l S e gl piSea p F1 -4 IS
LN 6l e gl (O7)

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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