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Abstract  The experiment was carried out to investigate the effect of different concentration of Indole-3-butyric acid 
(IBA) on the rooting ability of Scheffleraarboricola, Ficusbenjamina and Syringaamurensis. The treatments were factor A 
(IBA concentration) include four levels included: control (without IBA), 2000, 4000 and 6000 ppm IBA and factor B (three 
varieties) included: Scheffleraarboricola, Ficusbenjamina and Syringaamurensis. Treatment was evaluated in a factorial 
experiment at completely randomized design (CRD) with 3 replications. According to the obtained results, there was 
significant difference between IBA treatment and control on No. of roots per rooted cutting, Root length per rooted cutting, 
Root wet wt. per rooted cutting and Root dry wt. per rooted cutting. The best effect of different levels of IBA on the number 
of root (6.62 roots per plant) was obtained at 6000 ppm IBA. The h ighest of no. of roots per rooted cutting, root length per 
rooted cutting, root wet wt. per rooted cutting and root dry wt. per rooted cutting in the between of variet ies was obtained in 
Ficusbenjamina. It can be concluded that using IBA affected rooting ability in all parameters in three p lants. 
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1. Introduction 
Scheffleraarboricola is a flowering plant in the family  

Araliaceae native to Taiwan. It  also goes by the common 
name "Dwarf Umbrella Tree." It is an evergreen shrub 
growing to 3-6 m tall, free-standing, or clinging to the trunks 
of other trees. The leaves with 7-9 leaflets, the leaflets 9-20 
cm long and 4-10 cm broad (though often smaller in 
cultivation). Ficusbenjamina, commonly known as the 
weeping fig, is a member of Moraceae family. Th is plant is 
increased through vegetative method, cutting[16]. 
Khoshkhoy (1991) to express that cutting is an easiest and 
cheapest manner to mass propagation and production plants 
more uniform and genetically similar to the parent. Tree 
lilacs (Syringaamurensis) similarity small trees, and can 
reach a height of 30 feet in early summer; tree lilacs produce 
spectacular clusters of off-white, privet-like blooms. A 
common cu ltivar is the Japanese tree lilac (Syringaamurensis 
japonica), which produces great clusters of yellow-white 
flowers late in the season. It grows 25 to 30 feet tall. Syringa  
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L. the lilacs, is well known for beautiful and fragrant flowers, 
and its species have been widely cu ltivated as 
ornamentals[10]. Twenty-two  to 28 species of Syringa have 
been recognized, and are issued in southern Europe and East 
Asia[4, 8, 14]. First adventurous roots appear from callus and 
they are main roots for cuttings. Callus includes high amount 
of auxines[11, 12]. Softwood finals of easy-to-root varieties 
a rooting hormone. W ith more mature wood, a rooting 
hormone such as IBA (3-indolebutryic acid) at 2000-6000 
ppm is commonly  used[13]. Gilman (1999) showed that 
higher concentrations may be needed with more 
difficult-to-root cultivars[9]. Wies man et al (1988) were 
shown that one of the most important uses of synthetic plant 
growth regulators in horticulture is the use of auxin for the 
comparable of root format ion in  cuttings. The auxin 
indole-3-acetic acid (IAA) was the first plant hormone to be 
used in rooting in 1935[19]. Epstein and muller (1993)  
showed that several new synthetic auxins including  indole-3- 
butyric acid (IBA) and naphthalene acetic acid (NAA) 
improvement rooting. The promoting effect of IBA on 
rooting is basically the result of its replacement to IAA in 
plant tissue[7]. However, IAA which is needed for the 
rooting process, whereas free  IAA released from IBA is not 
oxidized by peroxidase and remains at the base of the 
cutting[8]. Barzegar et al. (2004) reported that a proper 
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rooting media is an important step in horticultural and 
ornamental plants increasing[3]. BabashpourAsl et al. (2012) 
shown on Bougainvillea sp. were shown that significant 
diversity between IBA treatment and control on  the number 
of true roots per cutting[1]. Moalemi and Chehrazi (2005) 
were shown that high percentage of rooting was for leafy 
cutting. In that study, the highest number of roots was 
obtained in leafless cutting (9.23 roots per plant) at 2000 mg 
L-1 IBA. The best effect of different levels of auxin on root 
length (5.79 cm) was at 1000 mg L-1 NAA. In control 
treatment, without auxins, the cuttings rooted 22.5-93% but 
their root system was weakly developed[15]. Czekalski 
(1989) showed that rooting medium has not been said, but in 
the latter one, rooting medium was sand[5]. Affirmat ive 
correlation between IAA amount and the number of 
adventurous roots was found in Chrysanthemum 
morifoliumcuttings[18]. BarzgarTorghabeh (2003) in 
Ginkgo biloba L. were results that IBA at 4000 ppm, 
increased percent of rooting in stem cuttings, but higher 
concentration decreased it. The best effect of different levels 
of IBA on the number of basic roots per cutting (8.67 roots 
per cutting) was obtained at 2000 ppm IBA[2]. So the 
prepared research project was researched to find out the 
optimum Auxin (IBA) hormone concentration on 
Scheffleraarboricola , Ficusben jamina  and Syringaamu
rensis rooting of hardwood cuttings under green house 
conditions. 

2. Materials and Methods 
This study was carried out at Department of Agriculture, 

Zabol University, Iran in  2012. The treatments were control 
(without IBA), 2000, 4000 and 6000 ppm IBA. The cuttings 
were treated with IBA solution for 5 seconds and directly 
transferred to the rooting. Sands wind was used as a rooting 
substrate. Treatment was evaluated in a factorial experiment 
at completely randomized design (CRD) with 3 rep licat ions. 
Each rep licat ion consisted of 10 cuttings. The formulations 
were ready by dissolving the net compound in NaOH and 
water. Cutting prepared after discarding the semi-hardened 
upper parts bearing 3-4 buds. The basal end of cuttings were 
floating briefly in a fungicide solution (2/1000 v/v Zineb) 
treatment with IBA solutions. During the rooting period, the 
mean temperature was entered as 20 ℃  and the mean 
moisture was registered at 45 -50% in the greenhouse. 

2.1. Preparation of the Cuttings 

Stem of Scheffleraarboricola, Ficusbenjamina and 
Syringaamurensiscuttings with about 5-10 mm in diameter, 
horizontally in s mall pieces (15 - 20 cm long with 3 - 4 
buds/cutting), cutting at the base 2 cm below a node and 
tendrils in the rooting hormone. A stock solution was 
prepared by winding up in 0.1 N (NaOH), after that watery (0, 
2000, 4000 and 6000 ppm) were prepared. The bases of the 
cuttings were wet for 5 seconds in the prepared treatments; 

each treatment was replicated three times with 10 cuttings 
per replicate. 

2.2. Rooting Conditions 

The experiment was conducted in a greenhouse at Zabol 
University, research center of Agriculture. Average air 
temperature was 20 - 25°C and average relative humidity 
was 40-45%. Cuttings were watered once every 2 - 3 days up 
to 60 days, then observations on rooting response were 
recorded after the 60 days of supplement. 

2.3. Parameters Measured 

The following measurements and readings were taken 
after 60 days from supplement (planting) date. 

2.4. Average Number of Roots per Rooted Cutting 

All produced roots from the rooted cuttings were counted 
and then the total numbers of roots were div ided by the total 
number of rooted cuttings. 

2.5. Average Root Length per Rooted Cutting 

All produced roots were removed, their lengths were 
measured and the total of the roots length was divided by the 
total number of rooted cuttings. 

2.6. Average Root Wet Weight per Rooted Cutting 

Freshly harvested roots per replicate and weight were 
taken by digital scale balance and medium readings were 
considered per rooted cutting. 

2.7. Average Root Dry Weight per Rooted Cutting  

Freshly harvested roots per replicate were dried in an oven 
at 74°C for 24 hours to a constant weight and then placed in 
desiccators until their temperature dropped. Weight was 
taken by digital scale balance and average readings were 
considered per rooted cutting. 

2.8. Experimental Design and Statistical Analysis 

treatments were conducted in factorial experiment at a 
completely randomized design (CRD) with tree rep licates. 
All data obtained were statistically analyzed according to the 
design used in this experiment as outlined by Steel and 
Torrie (1980) differences between treatment means were 
compared by using Least Significant Difference at 5 % 
significant level[17]. 

3. Results and Discussion 
Analysis of Variance and alterations of the independent 

and dependent variables for all rooting traits are presented in 
Table 1. significant differences were recognized fo r root 
parameters. 

3.1. Average Number of Roots per Rooted Cutting 
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Significant d ifferences were observed between all the used 
IBA concentration treatments (Table 1);  cuttings treated with 
6000 ppm IBA produced the highest number of roots (6.62) 
per rooted cutting, while control treated cuttings produced 
the lowest number o f roots (2.65) per rooted cutting without 
being significantly different from 2000 ppm IBA treatment. 
These results suggest that any IBA concentration can be used, 
but its better use the highest concentrations. Interaction 
between variety and IBA concentration was showed that the 
highest of No. root per rooted cutting was obtained at 
Scheffleraaraboricolato 6000 ppm IBA (8) that no 

significant different with Syringaamurensis at 6000 ppm 
IBA (7.32). 

3.2. Average Root Length per Rooted Cutting 

The longest roots (39.0 cm) were obtained by 6000 ppm 
IBA treatment (Tab le 2), that statistical differences with the 
4000 ppm IBA treatment, while the shortest roots (8.65 cm) 
were obtained by the control treatment, without statistical 
different with the 2000 ppm IBA treatment.  

Table 1.  Analysis of variance for parameters 

S.OV df No. of roots per rooted cutting Root length per rooted 
cutting(cm) 

Root wet wt. per 
rooted cutting(g) 

Root dry wt. per rooted 
cutting(g) 

Variety 2 229.1** 64216.8** 1.0** 0.095** 

IBA 3 508.6** 27472.8** 2.1** 0.098** 
Variety*IBA 6 53.0* 10651.7** 0.32** 0.025** 

Error 24 19.7 780.5 0.023 0.0012 
C.V (%) - 23.3 30.2 24.6 21.4 

*, ** significant at p<0.05 and p<0.01, respectively 

Table 2.  Effect of IBA concentrations on average number of roots, average root length and average root wet weight (g) per rooted cutting and root dry 
weight (g) per rooted cutting of three plants 

Treatment 
No. of roots 
per rooted 

cutting 

Root length per rooted 
cutting(cm) 

Root wet wt. per 
rooted cutting(g) 

Root dry wt. per rooted 
cutting(g) 

IBA(ppm)     
Control 2.65 b 8.65 c 0.04 d 0.009 d 

2000 3.70 b 14.9 c 0.08 c 0.030 c 
4000 6.02 a 29.6 b 0.15 b 0.050 b 
6000 6.62 a 39.0 a 0.32 a 0.071 a 

LSD0.05 1.07 6.77 0.03 0.007 
Variety     

Scheffleraarboricola 5.10 a 43.72 a 0.21 a 0.059 a 
Ficusbenjamina 3.52 b 8.92 c 0.07 c 0.015 c 

Syringaamurensis 5.62 a 16.55 b 0.17 b 0.046 b 
LSD0.05 0.93 5.87 0.03 0.007 

**Means within each column having different letters are signi ficantly di fferent according to LSD at 5 % level 

Table 3.  Effect of IBA concentrations on average number of roots, average root length and average root wet weight (g) per rooted cutting and root dry 
weight (g) per rooted cutting of three plants 

Treatment  
No. of roots 
per rooted 

cutting 

Root length per 
rooted cutting(cm) 

Root wet wt. per 
rooted cutting(g) 

Root dry wt. per 
rooted cutting(g) 

Variety IBA concentration     
Scheffleraarboricola Control 3.25 cd 15.50 cd 0.082 defg 0.008 d 
Scheffleraarboricola 2000 4.07 cd 23.87 c 0.119 cde 0.039 c 
Scheffleraarboricola 4000 5.07 bc 52.72 b 0.118 c 0.069 b 
Scheffleraarboricola 6000 8.00 a 82.8 a 0.475 a 0.120 a 

Ficusbenjamina Control 1.00 e 3.37 d 0.013 g 0.003 d 
Ficusbenjamina 2000 2.15 de 8.27 d 0.049 efg 0.012 d 
Ficusbenjamina 4000 6.40 ab 13.45 cd 0.129 cd 0.036 c 
Ficusbenjamina 6000 4.57 bc 10.62 cd 0.103 def 0.012 d 

Syringaamurensis Control 3.75 cd 7.12 d 0.046 fg 0.017 d 
Syringaamurensis 2000 4.90 bc 12.57 cd 0.097 def 0.040 c 
Syringaamurensis 4000 6.57 ab 22.82 c 0.149 cd 0.044 c 
Syringaamurensis 6000 7.32 a 23.65 c 0.394 b 0.081 b 

LSD0.05  1.87 11.75 0.062 0.014 

**Means within each column having different letters are signi ficantly di fferent according to LSD at 5 % level 
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3.3. Average Root wet Weight per Rooted Cutting 

Cuttings treated with 6000 ppm IBA gave the highest 
average root wet  weight (0.32 g) per rooted cutting (Table 2), 
which was significantly higher than the control, 2000 and 
4000 ppm IBA treatments. Control treatment gave the lowest 
average wet weight (0.04 g) per rooted cutting with being 
significantly different from 2000 and 4000 ppm IBA 
treatments. Interaction between variet ies and IBA 
concentration was showed that the highest of Root wet 
Weight per Rooted Cutting was obtained at 
Scheffleraaraboricolato 6000 ppm IBA (0.475 g) that 
significant different with all treatments. 

3.4. Average Root dries Weight per Rooted Cutting  

Cuttings treated with 6000 ppm IBA gave the highest 
average root wet weight (0.071 g) per rooted cutting (Table 
2), which was significantly higher than the control, 2000 and 
4000 ppm IBA treatments. Control treatment gave the lowest 
average wet weight (0.009 g) per rooted cutting with being 
significantly different from 2000 and 4000 ppm IBA 
treatments.  

4. Conclusions 
Cuttings treated with 6000 ppm (IBA) produced the best 

results of Number of roots per rooted cutting, Root length per 
rooted cutting, Root wet weight per rooted cutting and Root 
dry weight per rooted cutting with being significantly 
different from cuttings treated with others IBA. The highest 
number of roots per rooted cutting was obtained by 6000 
ppm IBA treatment with being significantly  different  from 
all other treatments and the control treatment, which 
produced the lowest number of roots. The longest roots and 
the highest average root dry weight per rooted cutting were 
obtained by 6000 ppm IBA treatment, while the shortest 
roots and the lowest average root dry weight per rooted 
cutting were obtained by the control treatment.  
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