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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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Table 2- Effect of different concentrations of indole butyric acid and type of cuttings on growth
characteristics of Bougainvillea 'Raspberry Ice' cuttings
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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).

s ld S5 5 5 00
S PFIAF G AVION il 5l g 5 4 8 54 Coem g saaals 4 by o o, let s S 5 5 055 0p i e
slaaals 55 (2015) O, Kan sYeshiwas li S bl 5 (Y Jsdr) Al sdalie S g slaaald 4 s
Jj.x;{lsﬁjlic)l;\@u.zﬁw@gﬁéum}j\};ﬁuﬁ“‘UL..&-L.L;K_;;'-Q)')Q)Wgﬁ
Jsd) i Jool ) e S e Yooe CBlE 5 )8 Sl s oplentll SList 5 5 055 b 210 0L a5 5
S A gler el SLa 055 Sl pre SRl o Al S dsdl 2 s rﬁ&:‘*"' 3,08 58 Osn s (Y
BEREC AR ¢J§JL¢ Verr 558§ slaaals 55 (Safari Motlagh et al., 2015) ol 5 o Jiass o0l =L
O35 (2 e e Jolie D1 ol bl (Chen etal., 2023) wd o)Ll 5 055 slo me Gl s Aol S 55 50
S S 3 ded G55 Jsol 1) e S Jue Yo 5 )8 5 s o Gbaaals o b e ol ls S 5 5
@by s ls U3 5 5 05y FeS w2l GG Ao o VY S YYIVY (L1 C 5w abs e dald jles @
QéjlswujwASsﬁ.xc_w\uQﬁJﬁJjJ@.ngJﬂD_fwﬁn ¥ lachle (s Covaal O (saands

(A JS5) Xl db gy je dals jlas

m %

P L Lol


https://ecophysiologi.gorgan.iau.ir/?_action=article&au=2278873&_au=Mohammad+Reza++Safari+Motlagh&lang=en
https://flowerjournal.ir/article-1-309-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-17 ]

VIV DV (OVFF) s sllS 5 IS

E a Semi-hardwood
n 10 — g e
2 3 Hardwood
2 < 8
%
3 4
=
18
3
> g c
G 4
e
2
e
0

0 1000 2000 3000 4000
(G 02 05 (o) ol S 15 33 d gk
Indole butyric acid (mg L1)

)}LSD Q}a)iuah.‘o‘ﬁssj:&ﬁufs_(gb‘_;ubj.ﬂAJLéwjd}}way}Jy| Qﬁﬁd}%‘%ﬁ}‘—vp
I gl e gl (10) ch-d

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).

1.6 a
sio. S dass T

1.4 Semi-hardwood
B cseopr

Hardwood

1.2

1
0.8
0.6

ef
0.4

c)L..>L.~r &»}- d)j
Dry weight of shoot (gr)

0.2

7777

2000 3000
G 03 08 (o) ol S5 st
Indole butyric acid (mg L)

35 LSD 53031 ol 2 S e 3 o b glaD g ol L K D35 hld i el o skl i 1A S5
LI gl e gl (10) ch.»

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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