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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.
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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).

SPRCHPRIPPHE
53 08 o AVAD) Cvutas g slaandd & bgs o Jhoms Sl g S Ol 5ty sibal Gz 215 bl
ol o Jadal clale ol L sl QLA |y gdim s YE/VY il 5l G g slaaall &0 Crd 45 55 ((‘;
Yorr Glaclls aw by o Jshome Shdin 5 S Oliee (5 Gt oS8l SRl Bl ldsine S sbas J ke Dodin 52 S Olsee
YAIFA 5T XO Sl bl s 5 4 a8 55 (05 53 0 S s APIAY s AVIAP) dl 55 Jsdal 2 p 8 Jue Yo
S s Jatil 5 aals ¢ 98 iSian (1 i) Wols QLGS Al jlegd & S | Jgloes Dy 53 S Ol e (s 50
oS ke Ve T Yo Gkl s Ca i slaaeds s Slda s S Ol 5t o3 OLES 5 A
5 ks 0l dals jles b alie 53 (s YY/FY 5 YY 5 ¥V Gl G 5w oS il Jool a0 s Jaksy)
Chle s Coavied S o aell 5o Dl S Olse 568 e L3 SIS L slsine sl a1l

(V0 JS8) Sl dald Slags b (sl sme C3D) o8 A staliin ol g Jsin) 2 oS e Yoo

AR

P L Lol


http://dx.doi.org/10.61186/fop.10.1.17
http://flowerjournal.ir/article-1-309-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-10 ]

[ DOI: 10.61186/f0op.10.1.17 ]

VIV DV (OVFF) s sllS 5 IS

Al Ady S 55 bt el s a5 Olda g S ol U5 sla el b beadds s aty; LS
lities b 5s ol S Ol Gl e ST sl Sl sl Sos Sole 4 il e Las e ]
(S 5 e Sl S 5 85 el Ay 4 bl glaaiy; S5 Sl Slda gy S B s e
FSE5 Gl Dl s S 6ol Ol ld caads o el (g5 8 Ay LS 5 A il o e LSS
sy A lel eel Bl i 03 Dol S el Sl e 5 35t e e oS Gl 4l s 4l
Lol ol il b o S| e rones (Asimoshtaghi & Shahsavar, 2010) 33 8 o alsa el 3
Ol iy a4t o ) bohta s S Cll dbdald 4l v & Sl s S 08 > S5 L L sliS 5 s
055 oy > (Denaxa et al., 2012) 01, ea 5 LusUs 518 G aS 0 S o 1y oliaio ) amd 55 5 das e
0SS ens a5 ke slaad Ko Jole @ sy oo, g5 03 e Jole 055 slaasls s Lolua s S
sdas 0L land -l clble fals L e 0525 05 el o Sl Jsbes ol slge 5 (55 5] @Lu Olse

ERCE <7
120 - Semi-hardwood
a B ..
s S
100 - :_:_:_ Hardwood
o
\,1\ g’ 80 7 bc
RS B w2 be i
1 g 60 | ook i\\ = i
i g S 5 ] 5
SE 91N B g
3 X NE LE R

ol

2000 3000
G p 8 o) el 5 st
Indole butyric acid (mg L)

23LSD O go5T bl 5 S ke G K b (500 g phome Dl pen S 5 4ald 58 el K g eyl SiSen p 1Y S
.JJJL\S LSJ";;""‘ Q}\B /0) ch-.a

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.
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