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Abstract
This study investiges the rooting ability and the growth performance of lower and upper shoot positions and type of the cuttings,
i.e. soft and hard wood and leafy and non leafy, of Tecoma stans (L.) Kunth. The cuttings were collected from 4-year old plants
growing in the Chauras Campus of H.N.B. Garhwal University Srinagar Garhwal, Uttarakhand, India. The rooting ability of
cuttings was studied under the treatments of indole-3-butyric acid (IBA) and Indole 3-acidic acid (IAA) u n d e r 0.0%, 0.3%,
0.4%, 0.5% concentration in both hormones. T h e rooting response was significantly (p < 0.05) better in 0.4% IBA compared
to other treatments and control (0% IBA and IAA). The ratio of number of roots to rooted cuttings and length of root to rooted
cuttings in the different treatments showed significant differences (p < 0.05). The rooted cuttings were further transferred, into the
polythene bags and shifted to open n u r s e r y conditions. Under such conditions, the rooted cuttings treated with 0.4% and 0.5%
IBA demonstrated the highest ( 9 0 % t o 100%) survival capacity in the lower portion soft wood and leafy stem cuttings. Plantable
plant and plant height was greater in the 0.4% IBA concentration treatment. The results of the study suggest that rooting
of soft wood stem cuttings having lower position and leaves could be an effective mean of regenerating to T. stans. Furthermore,
the application of 0.4% IBA concentration treatment is appropriate for rooting of juvenile leafy stem cuttings in a mist chamber.
Keywords: IAA, IBA, leafless, powder medium, root growth, shoot growth.
Resumo
Posição da brotação, tipos de corte e tratamentos com auxina influenciam a resposta de enraizamento em Tecoma stans
Este estudo investiga a capacidade de enraizamento e o desempenho de crescimento das posições inferiores e superiores dos ramos
e do tipo de estaca, ou seja, madeira macia e dura, com folhas e sem folhas de Tecoma stans (L.) Kunth. As estacas foram coletadas
de plantas com 4 anos de idade, crescendo no Campus Chauras de H.N.B. Garhwal University Srinagar Garhwal, Uttarakhand,
Índia. O enraizamento das estacas foi estudado sob os tratamentos de ácido indol-3-butírico (IBA) e ácido indol 3-ácido (IAA) nas
concentrações de 0,0%, 0,3%, 0,4%, 0,5% em ambos os hormônios. A resposta de enraizamento foi significativamente (p<0,05)
melhor em 0,4% de AIB em comparação com os outros tratamentos e controle (0% de AIB e AIA). A razão número de raízes para
estacas enraizadas e comprimento da raiz para estacas enraizadas nos diferentes tratamentos apresentou diferenças significativas
(p<0,05). As estacas enraizadas foram posteriormente transferidas para os sacos de polietileno e transferidas para condições de
viveiro aberto. Sob tais condições, as estacas enraizadas tratadas com 0,4% e 0,5% de AIB demonstraram a maior (90% a 100%)
capacidade de sobrevivência na porção inferior de madeira macia e estacas folhosas. A planta cultivável e a altura da planta foram
maiores no tratamento com concentração de 0,4% de AIB. Os resultados do estudo sugerem que o enraizamento de estacas de
caule de madeira macia com posição inferior e folhas pode ser um meio eficaz de regeneração de T. stans. Além disso, a aplicação
do tratamento com concentração de 0,4% de AIB é apropriada para o enraizamento de estacas juvenis com folhas em câmara de
neblina.
Palavras-chave: IAA, IBA, estaca desfolhada, meio em pó, crescimento radicular, crescimento de parte aérea.
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Introduction
Tecoma stans (L) Juss. ex. Kunth (Bignoniaceae) is a
shrub in the trumpet vine. The English name of Tecoma
stans is yellow bells, yellow elder, trumpet flower and
in Hindi it is known as Piliya. It bears funnel shaped,
bright yellow flowers in terminal racemes or panicles. It
also trained over arches or espaliered against a wall. The
species is native to America and Antilles and introduced
as an ornamental plant in different tropical country of the
world. T. stans has shown medicinal properties against the
antitumor, antioxidant, antimicrobial, hypoglycemic free
radical anti-inflammatory and antidiabetic (Verma, 2016).
It is generally accepted that most perennial ornamental
species are multiplied and propagated through cuttings,
layering and grafting. The use of cuttings from stems,
leaves, roots or terminal buds is considered as the most
commonly applied technique due to its practicability and
simplicity. It is well known that the success of rooting of
woody stem cuttings, in the majority of ornamental plants,
depends mainly on the physiological stage of the mother
plant, the time of planting of the cutting (Hartmann et al.,
2018) and the type of growth regulators used (Azad and
Matin, 2015; Azad et al., 2016, Singh and Rawat, 2017).
The prevailing environmental conditions in the nursery i.e.,
light, temperature and humidity play an important role in
rooting and succeeding growth and development of cuttings
(Hartmann et al., 2018). The rooting media in which
cuttings planted influenced the root and shoot development
(Ibironke, 2017). Adventitious root formation (ARF) is
a crucial physiological process for propagation of many
ornamental plant species. Adventitious root are generally
formed during normal development and in response to
stress conditions, i.e. flooding, nutrient deprivation, heavy
metal stress and wounding (Steffens and Rasmussen,
2016). The ability of trees to form ARs usually declines
with age (Pizarro and Diaz-Sala, 2019).
The effects of different auxins concentrations on
adventitious rooting of Zanthoxylum armatum were studied
previously (Singh and Rawat, 2017). Rooting in cuttings
is related to endogenous plant growth regulators (Abo ElEnien and Omar, 2018). Little information is available
on how the physiological age of the tissue influences the
rooting in T. stans cuttings (Cerveny et al., 2006). The seeds
of T. stans are small in size, membranous wings and long
viability (Reno et al., 2007), which spread them easily by
wind and the stem and roots cuttings has ability to precede
roots (Biondi et al., 2008). The vegetative propagation in
ornamental plant like T. stans is very important due to two
reasons. Firstly, it is a cross-pollinated and naturally highly
heterozygous plant. Its progenies produced by seeds are not
true to type and loose many of their unique characteristics.
Vegetative propagation helps in maintaining its genetic
characteristics. Secondly, vegetatively propagated T. stans
plants are precocious in bearing, i.e. they flower earlier
than seed propagated plants (Personal observation of
authors). This will reduce the timing to flowering which
help in rehabilitating the areas more quickly. Therefore,

the present study was conducted to evaluate the effects
of auxin treatments in shoot position (lower and upper),
leaves (leafy and non leafy) soft and hard wood cuttings on
rooting response of T. stans.

Materials and Methods
Effect of position of shoot cuttings and auxin
treatments
Tecoma stans plants were identified and tagged in the
Chauras Campus, H.N.B. Garhwal University, Srinagar
Garhwal, (situated at 30078’N latitude, 78030’E longitude
and altitude of 560 m mean above sea level) Uttarakhand,
India. The highest maximum temperature of 40 to 42 °C
was recorded in the month of June in the study area. The
shoots were collected to prepare the cuttings from four
years old plants in the month of April 2012 when maximum
air temperature of 30 °C was recorded where mother plants
were growing. Vegetatively propagated plants were planted
in the campus.
Cuttings from the upper and basal position of one-yearold shoot were trimmed to 10 cm length with diameter
between 0.5 and 1.0 cm. All leaves were removed from
cuttings. The cuttings were immersed in a solution of 0.2%
Bavistin fungicide for 10 minutes and thoroughly rinsed
with distilled water. Following treatments were employed
to the cuttings: (1) untreated talc powder alone, (2) 0.3%
IBA in talc, (3) 0.4% IBA in talc, (4) 0.5% IBA in talc, (5)
0.3% IAA in talc, (6) 0.4% IAA in talc, (7) 0.5% IAA in
talc (Singh and Rawat 2017).
The lower portion of cuttings were moistened with
water and dipped into the appropriate powder to a depth of
1 cm. All treated cuttings were inserted to a depth of 3 cm
in 100 mL root trainer filled with vermiculite. A total 700
cuttings (20 cuttings x 7 treatments x 5 replicates) in each
position were planted. To prevent inadvertent removal of
powder, a dibbler was used to insert the cuttings into the
vermiculite rooting medium.
Cuttings inserted into root trainers were placed in a
randomized block design in the mist chamber, having
timers, weaners and electronic thermometers (times were
used to control the misting applied through a weaner).
Misting was applied for 1 minute and then turned off for 10
minutes. The air temperature of the mist chamber was 30±2
°
C and average relative humidity was maintained between
60% and 80% throughout the duration of the experiment.
The vermiculite temperature was 26±2 °C. After 30 days,
observations on callus formation, rooting and sprouting
percentage, number of sprouts per cutting, sprout length,
number of roots per cutting and root length per cutting
were conducted for each set. The uprooted cuttings were
transferred into poly bags filled with a 1:2:1 ratio of sand,
soil and farmyard manure (FYM). After 90 days of transfer,
survival percent was calculated among the rooted cutting
transferred into the poly bags. Similarly, plantable cutting
percentage was calculated among the survival cuttings
suitable for the planting in the field and their plant height
(cm) were measured with the help of meter scale.
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Effect of leaves and auxin treatments
Leafy and leafless softwood shoot cuttings (current year
shoots) of T. stans were collected from the same mother
plants in the month of April 2012. In the leafy cuttings top
two leaves were retained and others leafs were removed,
while in leafless cuttings all leaves were removed and
trimmed to 10 cm long. The cuttings were treated with auxin
as described for the earlier experiment. In this experiment,
700 cuttings were planted including seven treatments and
five replicates each having twenty cuttings. Rooting and
sprouting were assessed similarly as mentioned in the
experiment 2.1 on shoot position.
Effect of soft wood, hard wood cuttings and auxin
treatments
Lower portion of soft wood (current year shoot) and
hard wood (more than one-year-old) cuttings of T. stans
were also collected from same mother plants in the month
of April 2012. The cuttings were trimmed to 10 cm length.
All leaves were removed from cuttings. A total of 700
cuttings in each type of cuttings were planted and rooting
and sprouting were assessed same as mentioned in previous
experiments.

215

Statistical analyses
Statistical analyses were done by using SPSS software
package, version 11.5 (SPSS Inc., Chicago, USA) for
analysis of variance and Duncan’s Multiple Range Test
(DMRT) was used for comparisons of different means of
different treatments (Roger, 2016).

Results
Effect of position of shoot cuttings and auxin treatments
The rooting and sprouting was varied significantly
(p<0.05) with position of cuttings treated with different
concentration of auxin and control set. The lower cuttings
resulted in 95% rooting and 100% sprouting at 0.4% IBA
treatment. The control cuttings from lower position showed
30% rooting and 60.0% sprouting. Number of sprouts per
cutting was maximum (3.7) for lower position cuttings
treated with 0.4% IBA, while sprout length per cutting was
higher (5.8 cm) in the basal position cuttings at 0.5% IBA.
The number of roots per rooted cutting was also higher
(16.2) in the lower position cuttings at 0.4% IBA followed
by (15.3) in 0.5% IBA concentrations. Root length per
rooted cutting was greatest (7.5cm) in the upper position
cuttings at 0.4% IBA (Table 1).

Table 1. Effects of position of shoot cuttings and auxin treatment on rooting response of Tecoma stans
Treatments

Sprouting
%

Rooting
%

40±3.2e

20±4.5e

Number of sprouts/ Sprout length
Rooted cutting
(cm)

Number of roots/
rooted cutting

Root length
(cm)

Upper portion
Control

1.0±0.28c

1.0±0.86e
2.6±0.29cd

1.3±0.65c

2.7±0.76e

8.6±3.47b

5.7±2.49bc

0.3% IBA

55±3.5de

45±6.1cd

1.6±0.52b

0.4% IBA

75±3.5a

75±3.5a

2.1±0.68a

5.6±1.54a

12.0±5.62a

7.5±1.58a

0.5% IBA

60±9.4cd

60±9.4bc

1.5±0.55b

4.6±2.47ab

3.6±2.41c

6.3±2.1b

0.3% IAA

55±7.1de

35±7.9d

1.6±0.54b

2.0±0.26de

2.5±0.27c

4.5±1.05d

0.4% IAA

65±7.9bc

45±9.4cd

1.1±0.24c

3.5±0.58bc

2.6±1.41c

4.3±1.9d

0.5% IAA

65±3.5bc

60±6.1ab

1.2±0.21c

2.6±0.5cd

3.3±1.28c

4.9±1.50cd

Control

60±7.1cd

30±4.5e

1.6±0.38cd

1.9±0.52de

4.6±3.42d

3.7±0.54de

0.3% IBA

85±5.0b

65±6.1bc

2.1±0.26bc

3.5±0.92bc

12.4±4.6bc

5.1±1.28bc

0.4% IBA

100±0.0a

95±3.5a

3.7±0.56a

4.5±1.29b

16.2±4.52a

6.5±1.67a

0.5% IBA

85±5.0b

75±5.0b

2.3±0.68b

5.8±2.54a

15.3±3.93a

6.1±2.14ab

0.3% IAA

50±5.0d

40±3.5de

1.5±0.34d

2.7±0.24cd

11.5±5.62c

2.9±1.80e

0.4% IAA

65±5.0c

50±6.1cd

1.4±0.35d

2.6±0.40cd

14.7±1.62ab

2.6±2.08e

0.5% IAA

65±6.1c

65±6.1bc

1.3±0.55d

1.5±0.47e

13.6±1.54abc

4.5±2.09cd

Lower portion

Notes: Mean values followed by the same letter are not significantly (p < 0.05) different within position of shoot cuttings and auxin treatment. The +/values are the standard deviations in a particular treatment.
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The maximum (95% and 100%) survival was recorded
in the lower and upper position cuttings at 0.4% IBA
treatment, respectively (Figure 1). Similarly, highest
plantable (100%) plants were obtained in the lower and
upper portion cuttings at 0.4% IBA.
Effect of leaves and auxin treatments
Leafy branch cuttings had maximum (90%) rooting
and sprouting at 0.4% IBA treatment. In leafless
Survival %

cuttings, 80% rooting was recorded at the same IBA
concentration. Maximum numbers of sprout/cuttings
(3.6) were observed in the leafless cuttings at 0.4% IBA.
Highest sprout length/cutting was recorded (4.3 cm) in
the leafy cuttings at 0.4% IBA. The number of roots
per rooted cutting was maximum (14.6 cm) in the leafy
cuttings at 0.5% IBA. Root length to rooted cuttings was
maximum (10.2 cm) in the leafy cuttings at 0.4% IBA
(Table 2).

% Plantable plants

Plant height (cm)

90
75

Plant height (cm)

Percent survival and plantable plant

105

60
45
30
15

Upper portion cuttings

Auxin concentration

0.5 % IAA

0.4 % IAA

0.3 % IAA

0.5 % IBA

0.4 % IBA

0.3 % IBA

Control

0.5 % IAA

0.4 % IAA

0.3 % IAA

0.5 % IBA

0.4 % IBA

0.3 % IBA

Control

0

Lower portion cuttings

Figure 1. Effects of shoot position on percent survival, plantable plant and plant height
Table 2. Effects of leafy and leafless cuttings on rooting response of Tecoma stans
Sprouting
%

Rooting
%

Control

55.0±7.9c

0.3% IBA

55.0±3.5c

Treatments

Number of
sprouts

Sprout length
(cm)

Number of
roots

Root length
(cm)

45.0±7.9c

1.2±0.22e

50.0±3.5c

1.6±0.51cd

1.4±0.80d

2.5±1.20c

3.9±0.23cd

2.6±0.21c

8.9±4.28b

5.2±1.29c

Leafy

0.4% IBA

90.0±3.5a

90.0±3.5a

2.2±0.38a

4.3±0.23a

13.2±2.48a

10.2±2.56a

0.5% IBA

80.0±6.1ab

80.0±6.1ab

2.0±0.55ab

3.8±1.32ab

14.6±1.80a

7.3±0.21b

0.3% IAA

55.0±5.0c

45.0±3.5c

1.4±0.62de

2.3±0.49c

13.7±0.85a

4.5±1.28cd

0.4% IAA

70.0±3.5b

70.0±3.5b

1.9±0.21b

3.4±0.54b

8.1±5.10b

3.1±2.12d

0.5% IAA

75.0±7.9b

75.0±7.9b

1.8±0.25bc

2.5±0.30c

8.0±3.41b

4.6±1.58cd

Control

45.0±5.0d

40.0±5.0e

1.8±0.38c

1.6±0.52d

1.3±0.24d

2.7±0.65d

0.3% IBA

65.0±6.1c

50.0±5.0de

2.5±0.26b

3.2±0.56bc

4.3±2.08b

4.5±0.64bc

0.4% IBA

90.0±5.0a

80.0±5.0a

3.6±0.56a

4.1±1.29b

6.3±4.27a

8.5±2.41a

0.5% IBA

85.0±5.0ab

75.0±3.5a

2.8±0.68b

5.5±2.54a

3.5±1.08bc

5.3±2.21b

0.3% IAA

75.0±6.1ab

55.0±3.5cd

1.5±0.34c

2.3±0.24cd

2.5±1.05c

3.5±1.20cd

0.4% IAA

80.0±3.5ab

60.0±6.1cd

1.4±0.35c

2.4±0.40cd

4.2±1.28b

4.2±2.05bc

0.5% IAA

75.0±5.0bc

65.0±3.5bc

1.3±0.55c

1.6±0.47d

3.3±0.86bc

4.3±3.24bc

Leafless

Notes: Mean values followed by the same letter are not significantly (p < 0.05) different within leafy and leafless cuttings and different auxin treatments.
The +/- values are the standard deviations in a particular treatment.
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Percent survival and plantable cuttings reached 100%
in the leafy cuttings at 0.4% IBA. Similarly, plantable plant
height was highest 66.4 cm in the leafy cuttings at 0.4%
IBA (Figure 2).

0.4% IBA treatment, however, statistically similar to others
treatments. The number of sprouts per sprouted cutting
was maximum (3.4) in the hardwood cuttings at 0.4%
IBA treatment. Sprout length was greatest (4.4 cm) in soft
wood cuttings at 0.4% IBA. The number of roots per rooted
cutting was highest (14.7) in soft wood cuttings at 0.5%
IBA treatment. Soft wood cuttings produce maximum
(6.7 cm) root length in 0.4% IBA treatment (Table 3).
Soft wood cuttings had 100% survival at 0.4% IBA
(Figure 3). The plantable cuttings were 100 % in the soft
wood at 0.4% IBA treatment. Plantable plant height was
maximum (59.3 cm) in the soft wood cuttings at 0.4% IBA
(Figure 3).

Effect of soft wood, hard wood cuttings and auxin
treatments
Rooting and sprouting response was significantly
(p<0.05) influenced by hardness of cuttings. It was observed
that 20% to 30% callus formation was recorded in the hard
wood in control and across the various concentrations of
IAA and IBA. Maximum sprouting (90%) was recorded
in soft wood cuttings with highest (80%) rooting in the
Survival %
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% Plantable plants

Plant height (cm)

105

75
60

Plant height (cm)

Percent survival and plantable plant

90

45
30
15

0.5 % IAA

0.4 % IAA

0.3 % IAA

0.5 % IBA

0.4 % IBA

0.3 % IBA

Control

0.5 % IAA

0.4 % IAA

0.3 % IAA

0.5 % IBA

0.4 % IBA

0.3 % IBA

Control

0

Auxin concentrations
Leafy cuttings

Leafless cuttings

Figure 2. Effects of leaf and leafless cutting on percent survival, plantable plant and plant height.
Table 3. Effects of softwood and hardwood cuttings on rooting response of Tecoma stans
Treatments
Soft wood
Control
0.3% IBA
0.4% IBA

Callus
%
-

Number of
sprout

Sprout length
(cm)

Number of
root

Root length
(cm)

20.0±3.5c
60.0±9.4b
80.0±7.9a

1.3±0.23d
1.7±0.50c
2.6±0.32a

1.3±0.30e
2.5±0.11cd
4.4±0.43a

3.2±2.04c
10.9±2.96b
14.7±3.40a

3.6±0.59cd
5.2±1.36b
6.7±2.62a

Sprouting % Rooting %
30.0±3.5d
80.0±6.1ab
90.0±7.9a

0.5% IBA

-

80.0±5.0ab

60.0±3.5b

2.2±0.76b

3.9±1.2ab

12.5±3.95ab

6.2±1.98ab

0.3% IAA

-

70.0±5.0bc

50.0±7.9b

1.8±0.23c

2.1±0.22d

4.3±2.76c

2.8±1.82de

0.4% IAA

-

60.0±6.1c

50.0±3.5b

1.9±0.43c

3.0±0.34bc

4.5±1.69c

2.4±1.80e

0.5% IAA
Hardwood
Control

-

60.0±5.0c

60.0±5.0b

1.9±0.45c

2.6±0.30d

3.9±1.51c

4.4±1.92bc

30.0±5.0a

40.0±3.5d

0.00±0.0e

1.6±0.43c

1.8±0.52d

0.00c

0.00d

0.3% IBA

20.0±3.5b

40.0±6.1d

20.0±6.1c

2.8±0.62b

3.7±0.68bc

1.2±0.30b

3.5±1.25a

0.4% IBA

30.0±5.0a

65.0±3.5b

35.0±3.5ab

3.4±0.64a

4.1±.87b

2.0±0.64a

3.3±2.45ab

0.5% IBA
0.3% IAA

30.0±5.0a
20.0±3.5b

75.0±5.0a
50.0±3.5c

45.0±7.9a
30.0±3.5bc

2.9±0.34ab
1.6±0.36c

4.3±1.20a
2.1±0.57cd

1.5±0.62b
1.1±.043c

3.6±0.56a
1.7±0.45c

0.4% IAA

30.0±3.5a

60.0±6.1b

20.0±3.5c

1.5±0.31c

2.2±0.27cd

1.3±0.32b

2.1±2.01c

0.5% IAA

30.0±3.5a

60.0±5.0b

30.0±5.0bc

1.5±0.32c

1.4±0.43d

1.7±0.58ab

2.5±0.89bc

Notes: Mean values followed by the same letter are not significantly (p < 0.05) different within soft wood and hardwood cuttings and different auxin
treatments. The +/- values are the standard deviations in a particular treatment.
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Figure 3. Effects of soft wood and hard wood cuttings on percent survival and plantable plant.

Discussion
The cuttings of T. stans taken from upper and basal
portions of shoot showed significant (p<0.05) variation in
the rooting responses. Twenty and thirty percent rooting
was recorded in the control set in the upper and basal
portion cuttings, respectively indicating that the lower
portion cuttings produce more roots compared to the upper
portion cuttings in this experiments. Rooting capacity was
highest in petunia cuttings due to the maximum auxin
concentration in the stem base of cutting (Lischewski et
al., 2015). Polar auxin transport and cutting off from the
basipetal auxin drain are considered as initial principles
generating early accumulation of auxin in the rooting zone
(Druege et al., 2016) and the rise of free auxin in the basal
stem probably contributes to the early events of adventitious
root formation. In T. stans, carbohydrate content might
be higher in the basal portion cuttings compared to upper
portion cuttings and this was probably responsible for
the greater rooting, survival and the production of welldeveloped plants.
Maximum rooting and sprouting in T. stans was
recorded in leafy cuttings as compared to the non leafy
cuttings. Control set of leafy cuttings had higher rooting
compared to leafless cuttings. Similar results were also
recorded for Sterculia foetida (Azad et al., 2018) and
Cannabis sativa (Caplan et al., 2018). Cuttings with leaves
were photosynthesizing during propagation. The fact that
leafless cuttings had basal rooting capacity implies that
photosynthesis was of importance for root development.
Cell division and cell enlargement during adventitious
root formation require high input of energy and carbon
skeletons. Auxin and ethylene interactions positively
regulate adventitious root formation in Arabidopsis
thaliana (Veloccia et al., 2016). Leaves and buds are also a
source of auxin which may transport sugars to the regions
of root primordial development (Haissig, 1982). This
endogenous source of auxin may also be important in this
species, although this has not been specifically investigated.
The effect of physiological age on plant material at the

time of harvesting for propagation has been documented
as an important factor in Tecoma stans (Cervery, 2006).
Terminal stems generally produce a more efficient crop,
by effective rooting in the quickest time. Older stem tissue
is slower to root than younger tissue (Dole and Wilkins,
1999). In the present study soft wood cuttings proclaimed
greater sprouting and rooting and other related parameters
as compared to the hard wood cuttings. However, rooting
ability of cuttings was significantly varies in leafy cuttings
in Santalum austrocaledonicum (Tate and Page, 2018).
Soft wood cuttings produced maximum root in 0.4%
IBA while hard wood cuttings formed more root in 0.5%
IBA. The hardwood cuttings failed to root in control set. In
the present study soft wood cuttings gave greater sprouting,
rooting and other related parameters as compared to the
mature wood cuttings. Similar finding was reported in
Diploknema butyracea (Zargar and Kumar, 2018) and
Taxus baccata (Das and Jha, 2018). Juvenility of cutting in
Dryobalanops aromatic resulted high survival percentage
(Susilowati et al., 2018). The rooting ability of juvenile
cuttings may be related to low levels of rooting inhibitors
and high levels of photosynthetic and when the plant grows
older, the capacity of inhibitor levels increases (Kontoh,
2016).
The treatments of IBA enhanced rooting when
compared to IAA. Treatments with IBA also improved the
remaining cutting variables. Previous studies have also
shown that IBA increased the number of roots in Araucaria
heterophylla (Tilahun et al., 2019). IBA-induced increase
the number and length of roots. The rooting percentage
showed an increasing trend with increasing concentrations
to 0.4% IBA above which the rooting trend was declined.
Applications of auxin enhanced rooting and root quality in
many tree species (Hartmann et al., 2018). IBA at 4000
ppm induced maximum rooting and produce high quality
planting stock in Swietenia macrophylla (Azad and Matin,
2015). While for Duranta erecta 5000 ppm was the best
for rooting and furthers than that the inhibitory effects on
the rooting was apparent (Shiri et al., 2019). IBA treated
cuttings produced higher rooting percentage, number of
V. 27, No. 2, 2021 p.213-220
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roots and root length than untreated cuttings revealing a
strong IBA influence on rooting ability of stem cuttings
in Swietenia macrophylla (Azad and Matin, 2015). Root
and shoots initiation were significantly promoting by the
hormonal concentrations (Kala et al., 2017; Singh, 2017).

Conclusions
The results of the study conclude that (i) 0.4 to 0.5 %
IBA concentrations is effective for best rooting in T. stans,
(ii) softwood cuttings taken from lower position cuttings
with leaves had prominent rooting response in T. stans even
under controlled conditions (without auxin treatment).
Therefore, lower portion soft wood cuttings with leaves is
recommended best cutting for rooting in T. stans in a mist
chamber. It is ample clear from the results that T. stans is
a relatively easy species to root. The results of the present
study will be helpful to commercial nursery growers to
produce quality planting material of T. stans.
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