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Abstract

This work was carried out during 2017/2018 and 2018/2019 seasons at the nursery of Horticulture .Dept,
Faculty of Agric., Benha Univ., Qalubia Governorate to study the effect of some different rooting media and IBA
concentrations on vegetative propagation of Ficus benjamina Cv. Vivian. Terminal soft wood cuttings of Ficus
benjamina Cv. Vivian were collected in October from three years old trees, the cutting were finally treated with
IBA concentrations at 0.0, 1000, 2000 and 3000 ppm. Each cutting was inserted in a 8 cm diameter plastic pot
containing different rooting media as follows: 1- Sand 2- Sand + vermiculite (v:v) 3- Sand + peatmoss (V:Vv)
and 4- Sand + peatmoss + vermiculite ( v:v). The obtained results showed that all combinations between rooting
media and IBA concentration increased rooting percentage of Ficus benjamina Cv Vivian cuttings, especially
those treated with IBA at 3000 ppm and rooted at M4 medium in the two seasons. Furthermore, the highest values
of seedling length, branches number, fresh and dry weights of leaves and roots, leaf nitrogen, phosphorus,
potassium and total carbohydrates contents were scored by the combination of M3 and M4, particularly those

treated with IBA at the highest concentration in the two seasons.
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Introduction

Ficus benjamina L. plant (weeping fig) is a tree
species belongs to Moraceae family, it is native to
tropical Southeast Asia. Since it has been adapted to
indoor conditions, it represents an important
component of the foliage interior landscape (Abdou
et al., 2004; Veneklass et al., 2002). This plant is
propagated through vegetative method (Siddiqui and
Hussain, 2007). Vegetative propagation is used to
maintain the genetic integrity of a plant and multiply
it into a population of the same identical genotype
without limit, ensuring those desirable characteristics
that will be carried into the next generation
(Hartmann et al., 2002).

Rooting hormones are very necessary for easy to
root and difficult to root plants for its role in improve
the quality of root system developed, decrease rooting
time and improve the percentage of cutting rooted.
Also, Hartmann et al., (2002) states that treating
cuttings with Auxins increase the percentage of
cutting that form roots, hastens root initiation and it is
useful in propagating plants, and can increase
production efficiency time from propagate to rooted
liner. In contrast, too much rooting hormone can
hinder root growth, so care has been taken to find the
right concentration to use (Ruchala, 2002). Hammo
et al., (2009) found that Increase IBA from 750 to
3000 mg.l-1 concentration causes significantly
increase in rooting percentage of shoot tip cutting of
Myrtus communis when compared with other
treatments, also increase this concentration from 2250
to 3750 mg.l-1 causes significantly increase in total
roots length, roots dry weight and shoots number.
Alsup and Cole, (2000) obtained that optimum

rooting for Caddo Sugar Maple Acer saccharum was
obtained with shoot tip cuttings taken at the green
softwood stage and treated with 5000 mg.I-1 IBA, and
the average number of roots per cutting increased as
IBA concentration increased, also root length was
greatest with the 5000 mg.l-1 IBA treatment. It is
important to choose the correct rooting media to get
optimum rooting in the shortest time; Peat moss is the
most commonly used peat in horticulture (Hartmann
et al., aathe soil such as porosity and tissues soil and
water holding capacity (Nyamangara, 2001). The
main purpose of using organic amendments is to
loosen the soil and create large pores to increase (1-
aeration, 2- drainage, 3- usable water holding
capacity, 4- nutrient holding capacity and 5- decrease
growing media weight as compared to soil (Reed,
2005). Hammo et al, (2009) found that uses peatmoss
medium cause significantly increased in all shoot tip
cutting characters when compared with that propagate
in sand and the increasing percentage reach 10.40%,
33.70%, 87.66%, 43.61%, 180.37%, 210.39, 167.41,
and 140.71 for rooting percentage, total roots length,
roots fresh weight, roots dry weight, shoots number,
total shoots length, shoots fresh weight, and dry
weight respectively. Vermiculite has a very high water
holding capacity, excellent ex-change, buffering
capacities and aid in aeration and drainage it is less
durable than sand and perlite (El-Khateeb et al.,
2006). The following study was undertaken to
investigate the effect of IBA application and some
rooting media as well as their combinations on the
rooting of Ficus benjamina cv. stem cuttings, some
growth parameters and chemical composition of
seedlings.
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Materials and Methods

This work was carried out during 2017/2018 and
2018/2019 seasons at the nursery of Horticulture
.Dept, Faculty of Agric., Benha Univ., Qalubia
Governorate to study the effect of some different
rooting media and IBA concentrations on vegetative
propagation of Ficus benjamina Cv. Vivian.

- Plant material : terminal soft wood cuttings of Ficus
benjamina Cv. Vivian were used, the cuttings were
collected in October for each season from three years
old trees, the cuttings were 7-8 cm long and about 1.7-
1.8 mm diameter. The leaves of the cuttings were
shortened, then the cuttings were disinfected with
Rhizolex fungicide powder at 0.3% concentration, the
cutting were finally treated with the following IBA
concentrations:

1- IBA at 0.0 ppm (control) 2- IBA at 1000 ppm 3-
IBA at 2000 ppm 4- IBA at 3000 ppm. Each cutting
was inserted in a 8 cm diameter plastic pot containing
different rooting media as follows:

1- Sand  2- Sand + vermiculite (v:v)
peatmoss (V:v)

4- Sand + peatmoss + vermiculite ( v:v). Each
treatment was represented by three replicates and each
replicate included 20 pots.

All inserted cuttings were held in the greenhouse
under tunnels and 90 days later the following data
were recorded:
1-Rooting percentage

3- Sand +

2- Growth parameters:-

-Number of roots. ,-Roots fresh weight (g)., -Roots
dry weight  (g).,

-Plant height (cm) above the soil surface directly., -
Number of leaves/seedling., -Leaves fresh weight/
seedling (Q)., -Leaves dry weight/ seedling (Q).

Chemical composition measurements:-
At the end of the experiment (.......... both seasons)
the following chemical composition measurements
were recorded:

Nitrogen, phosphors potassium and total
carbohydrates % in the dried leaves were determined.

Statistical analysis

The obtained data were statistically analyzed
using randomized complete block design according to
Snedecor and Cochran (1980), Means were
compared using L.S.D test at 5% level.

Results and Discussion

Effect of IBA and rooting media as well as their
combinations on rooting percentage, growth and
chemical composition of Cupressus macrocarpa
plants:

I- Effect of IBA and rooting media as well as their
combinations on rooting percentage, of Ficus
benjamina Cv Vivian cuttings:

Table 1. Effect of some rooting media and IBA treatments as well as their combination on rooting percentage
of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 42.6 51.8 63.4 71.8 57.4
M2 48.2 59.3 70.6 79.3 64.35
M3 56.1 68.6 78.3 84.2 71.8
M4 61.4 71.1 82.6 91.7 76.7
Mean 52.08 62.7 73.73 81.75 67.56
L.S.D at 0.05 for IBA= 3.21 Media =3.21 Interaction=6.42
2" season

M1 48.2 54.6 68.9 76.2 61.98
M2 51.1 59.3 71.0 79.3 65.18
M3 62.4 71.2 78.3 86.8 74.68
M4 65.2 76.5 85.7 94.6 80.5
Mean 56.73 65.4 75.98 84.23 70.59
L.S.D at 0.05 for IBA=2.41 Media =2.41 Interaction=4.82

Where, M1= Sand, M2= Sand+vermiculite, Ms=Sand+peatmoss, M4=Sand+vermiculite+peatmoss

Data presented in Table (1) reveal that all
tested concentrations of IBA statistically increased
rooting percentage of Ficus benjamina Cv Vivian
cuttings as compared with untreated cuttings in both
seasons. However, the highest value of rooting
percentage was gained by 3000 ppm IBA- treated
cuttings as it gave 81.75% and 84.23 % , followed by
2000 ppm IAB- treated cuttings which scored 73.73
and 75.98 % in the first and second seasons,

respectively. Also, 1000 ppm-treated cuttings
increased rooting percentage as it scored 62.7 and 65.4
% in the first and second seasons, respectively. On
contrary, the lowest rooting percentage of Ficus
benjamina Cv Vivian cuttings was gained by un-
treated cuttings (control) as it registered 52.08 and
56.73% in the first and second seasons, respectively.
As for the effect of rooting media, data in the same
Table show that using M4 (sand+peatmoss +
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vermiculite) medium showed to be the most effective
one for inducing the highest rooting percentage as it
scored 76.7and 80.5 %, followed in descending order
by M3 (sand + peatmoss) medium which gave 71.8
and 74.68% in the first and second seasons,
respectively. In addition, M2 (sand + vermiculite)
medium significantly increased rooting percentage as
it gave 64.35 and 65.18 % in the first and second
seasons, respectively. On contrary, the lowest rooting
percentage was recorded by using M1 (sand ) medium
which scored 57.4 and 61.98%, in the first and second
seasons, respectively. Regarding the interaction effect
between IBA concentrations and rooting media data in
Table (1) show that all resulted combinations between
rooting media and IBA concentrations increased
rooting percentage of Ficus benjamina Cv Vivian,
with superior for those treated with IBA at 3000ppm
and rooted in medium containing peatmoss and sand
(M5) as it recorded 91.7 and 94.6% in the first and
second seasons, respectively. Also, the cuttings which
received IBA at 3000 ppm and rooted in M3 medium
gave highly increment in this parameter as it
registered 84.2 and 86.8 %, in the first and second
seasons, respectively. On the reverse, the lowest
rooting percentage was recorded by using M1 medium
and received no IBA treatment as it scored 42.6 and
48.2 %, in the first and second seasons, respectively.
The aforementioned results of IBA treatments are in
parallel with those obtained by Hansen (1990) on
Cupressus macrocarpa, Jayasankar et al., (1990) on

Ficus infectoria Roxb cuttings, Bhattacharjee and
Thimmapaa (1991) on Pelargonium graveolens,
Davies et al., (1991) on Ficus pumila, Shirol et al.,
(1992) on poinsettias, Singh (1993) on Bongainvillea
cv. Thimma, Sun and Bassuk (1993) on rose
cuttings, Menguo and Zencrikiran (1994) on
Lagerstromia indica, Mccracken et al., (1996) on
Magnolia grandiflora cv. Brown Velvet, Hosni et al.,
(2000) on Bouginvillea xbuttiana, M'rs Butt, Reddy et
al., (2001) on Givotia rottleriformis Griff, Blythe et
al., (2004) on Aglaonema modestum Schott Ex Engler
, Bharmal et al., (2005) on Chrysanthemum
morifolium, Ercisli et al., (2005) on Rosa dumalis,
Kazankaya et al., (2005) on hardwood cuttings of
Rosa canina , Reddy et al., (2006) on Pelargonium
graveolens cuttings, Limbasiya et al. (2007) on
Jatropha curcas and Hegazey (2014) on Conocarpus
erectus cuttings. The results of rooting media are
coincided with those obtained by Singh et al. (2002)
on Maranta bicolor, Gad (2003 a) on Schefflera
actinophylla, Gad (2003 b) on Ficus benjamena
cuttings, Singh and Nair (2003) on Coleus,
Syngonium, Dieffenbachia, Drecaena and Sansevieria
plants, Kathiravan et al. (2008) on Jatropha curcas
and Hegazey (2014) on Conocarpus erectus cuttings.
I1-Effect of IBA and rooting media as well as their
combinations on growth of Ficus benjamina Cv
Vivian seedlings:

1- On root number/cutting:

Table 2. Effect of some rooting media and IBA treatments as well as their combination on number of roots/
seedling of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.
IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
15t season
M1 6.82 10.14 14.27 15.39 11.655
M2 7.68 9.82 16.10 16.84 12.61
M3 9.74 11.26 17.26 18.11 14.09
M4 10.04 12.17 16.98 19.43 14.655
Mean 8.57 10.85 16.15 17.29 13.25
L.S.D at 0.05 for IBA= 1.11 Media = 1.11 Interaction= 2.22
2" season
M1 7.37 9.84 15.26 16.46 12.23
M2 8.04 10.21 16.29 17.28 12.955
M3 9.85 12.64 18.21 19.30 15
M4 9.32 13.14 18.92 19.84 15.43
Mean 8.77 11.46 17.17 18.22 13.90
L.S.D at 0.05 for IBA= 1.05 Media =1.05 Interaction=2.10

Where, M1= Sand, M2= Sand+vermiculite, Ms=Sand+peatmoss, M4=Sand+vermiculite+peatmoss

Data in Table (2) clear that all tested
application of IBA increased the root number of Ficus
benjamina Cv Vivian cuttings, with superior for IBA
at 3000 ppm as it recorded 17.29 and 18.22
roots/cutting, followed by those received IBA at 2000
ppm as it recorded 16.15 and 17.17 roots/cutting in the
first and second seasons, respectively. Moreover, IBA
at 1000 ppm significantly increased roots number of
cutting as it scored 10.85 and 11.46 roots/cutting in

the first and second seasons, respectively. Regarding
the effect of rooting media, data in Table (2) refer that
using M4 medium is being the most effective one for
producing the highest number of roots/ cutting as it
gave 14.65 and 15.43 roots/cutting, followed by using
M3 medium which recorded 14.09 and 15.00
roots/cutting in the first and second seasons,
respectively. Considering the interaction effect
between IBA and rooting media data in Table (2)
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indicate that all combinations between rooting media
and IBA concentration increased roots number of
Ficus benjamina Cv Vivian cuttings, especially those
treated with IBA at 3000 ppm and rooted at M4

medium as it scored 19.43 and 19.84 roots/cutting in
the first and second seasons, respectively.
2- On root length (cm):

Table 3. Effect of some rooting media and IBA treatments as well as their combination on root length / seeding
of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 8.64 9.82 11.36 14.52 11.09
M2 11.32 14.31 16.21 17.81 14.91
M3 10.82 11.96 14.62 16.30 13.43
M4 11.68 14.93 17.82 19.34 15.94
Mean 10.62 12.76 15.0 16.99 13.84
L.S.D at 0.05 for IBA=1.07 Media = 1.07 Interaction=2.14
2"d season

M1 10.36 12.48 14.26 15.37 13.12
M2 14.12 16.18 18.34 18.92 16.89
M3 13.26 16.0 17.81 18.25 16.33
M4 14.68 16.32 18.02 19.82 17.34
Mean 13.11 15.37 17.11 18.09 15.92
L.S.D at 0.05 for IBA=1.02 Media = 1.02 Interaction=1.04

Where, M1= Sand, M2= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand-+vermiculite+peatmoss

Data in Table (3) cleared that all examined IBA
concentrations increased the root length of Ficus
benjamina Cv Vivian plant when compared with
control plants in both seasons. On the other side, the
increase in root length of Ficus benjamina Cv Vivian
plants is linearly increased with the increment of IBA
concentration, so the tallest root was recorded by 3000
ppm IBA-treated cuttings as it scored 16.99 and 18.09
cm, followed in descending order by 2000 ppm IBA-
treated cuttings which recorded 15.00 and 17.11 cmiin
the first and second seasons, respectively. The
differences between the abovementioned two
treatments were not significant in both seasons.
Respecting the effect of planting media, data in Table

(3) reveal that the highest values of root length were
gained by using M4 medium which scored 15.94 and
17.34 cm, followed in descending order by M2
medium as it recorded 14.91 and 16.89 cm in the first
and second seasons, respectively. Referring to the
interaction effect between IBA concentrations and
rooting media data in Table (3) show that the
combination of M4 medium significantly induced the
greatest values of root length, particularly those
treated with IBA at the highest concentration as it
recorded 19.34 and 19.82 cm, in the first and second
seasons, respectively.

4- On roots fresh and dry weights / cutting (g):

Table 4. Effect of some rooting media and IBA treatments as well as their combination on fresh weight of roots
of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 0.71 0.96 1.14 1.26 1.02
M2 0.94 1.17 1.29 1.32 1.18
M3 1.15 1.26 1.38 1.43 1.31
M4 1.19 1.31 1.41 1.48 1.35
Mean 1.0 1.18 1.31 1.37 1.22
L.S.D at 0.05 for IBA= 0.07 Media =0.07 Interaction=0.14
2"d season

M1 0.82 1.18 1.26 1.30 1.14
M2 1.14 1.25 1.36 1.42 1.29
M3 1.21 1.37 1.52 1.68 1.45
M4 1.26 1.49 1.64 1.74 1.53
Mean 1.11 1.32 1.45 1.54 1.35
L.S.D at 0.05 for IBA=0.8 Media = 0.08 Interaction=0.16

Where, M1= Sand, M2= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss
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Table 5. Effect of some rooting media and IBA treatments as well as their combination on dry weight of roots

of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 0.084 0.115 0.136 0.152 0.122
M2 0.113 0.141 0.155 0.159 0.142
M3 0.138 0.151 0.166 0.172 0.157
M4 0.143 0.158 0.170 0.178 0.162
Mean 0.120 0.141 0.157 0.165 0.146
L.S.D at 0.05 for IBA= 0.04 Media = 0.04 Interaction=0.08
2nd season

M1 0.114 0.165 0.176 0.182 0.159
M2 0.159 0.175 0.191 0.199 0.181
M3 0.170 0.189 0.211 0.235 0.201
M4 0.176 0.209 0.230 0.243 0.215
Mean 0.155 0.185 0.202 0.215 0.189
L.S.D at 0.05 for IBA=0.03 Media = 0.03 Interaction=0.06

Where, M= Sand, M= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

Data in Tables (4 and 5) showed that the
fresh and dry weights of roots per cutting increased
progressively with increasing IBA concentrations in
both seasons. Hence, the highest concentrations of
IBA showed to be the most effective one for inducing
the heaviest root fresh and dry weights/ cutting,
followed by 2000 ppm IBA-treated cuttings in the first
and second seasons, respectively. As for the effect of
rooting media, data in the same Table show that using
M4 medium showed to be the most effective one for
inducing the highest values of roots fresh and dry

weights / cutting, followed in descending order by M3
medium in the two seasons. With respect for the
interaction effect between IBA and rooting media data
in Tables (4 and 5) show that the combination of M4
medium significantly induced the heaviest roots fresh
and dry weights / cutting, particularly those treated
with IBA at the highest concentration, followed by
those rooted in M3 and treated with IBA at 3000 ppm
in the two seasons.

5- On seedling height (cm):

Table, 6 Effect of some rooting media and IBA treatments as well as their combination on seeding length of
Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 11.3 12.8 14.6 15.3 135
M2 11.8 13.1 14.9 16.2 14.0
M3 12.8 14.0 16.1 17.0 15.02
M4 12.9 14.8 16.3 17.2 15.3
Mean 12.2 13.68 15.48 16.43 14.45
L.S.D at 0.05 for IBA=0.83 Media = 0.83 Interaction=1.66
2"d season

M1 12.1 13.8 15.8 16.2 14.48
M2 12.8 14.1 16.0 17.2 15.02
M3 13.6 15.8 17.2 17.9 16.13
M4 13.9 16.1 17.7 18.8 16.63
Mean 13.1 14.95 16.68 17.53 15.57
L.S.D at 0.05 for IBA=0.92 Media = 0.90 Interaction=1.84

Where, M;= Sand, M.= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

Data tabulated in Table (6) revealed that all
studied concentrations of IBA increased seedling
height of Ficus benjamina Cv Vivian plant as
compared with un-treated control in both seasons.
Anyhow, it was found that there was a positive
correlation between the values of plant height and the

concentration of IBA. So, as the concentration of IBA
increased the values of plant height increased until
reach to the maximum increment at the high level in
both seasons. Anyway, 3000 ppm IBA-treated
cuttings induced the highest values in this concern as
it scored 16.43 and 17.53 cm, followed by 2000 ppm-
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treated cuttings as it recorded 15.48 and 16.68 cm in
the first and second seasons of this study. Considering
the effect of rooting media, data in the same Table
show that using M4 medium approved to be the most
pronouncing one for inducing the highest values of
seedling length as it scored 15.30 and 16.63 cm,
followed in descending order by M3 medium which
gave 15.02 and 16.13 in the first

and second seasons, respectively. Regarding the
interaction effect between IBA and rooting media data

in Table (6) indicate that the combination of
M4medium statistically induced the tallest seedlings,
particularly those received IBA at the highest
concentration as it recorded 17.2 and 18.8 cm,
followed by those treated with IBA at 3000 ppm and
rooted in M3 medium as it registered 17.0 and 17.9 cm
in the first and second seasons, respectively.

7- On branches number / seedling:

Table 7. Effect of some rooting media and IBA treatments as well as their combination on number of branches
/seedling of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
15t season
M1 2.15 2.28 2.93 3.18 2.64
M2 2.18 2.31 2.14 3.82 2.86
M3 3.14 3.92 4.26 473 4.01
M4 3.02 3.45 4.28 4.62 3.84
Mean 2.62 2.99 3.65 4.09 3.34
L.S.D at 0.05 for IBA=0.16 Media=0.16 Interaction=0.32
2nd season

M1 2.19 2.31 2.42 2.46 2.35
M2 2.26 3.21 3.81 3.92 3.30
M3 3.24 3.96 4.62 4.94 4.19
M4 3.11 3.98 4,52 4.68 4.07
Mean 2.7 3.36 3.84 4 3.48
L.S.D at 0.05 for IBA=0.18 Media = 0.18 Interaction=0.36

Where, M;= Sand, M,= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

The data obtained in Table (7) on branches
number / seedling show that all tested concentrations
of IBA statistically increased the values of branches
number / seedling of Ficus benjamina Cv Vivian
cuttings in both seasons. However, the highest values
were gained by 3000 ppm IBA-treated cuttings as it
gave 4.09 and 4.00 branches / seedling, followed by
2000 ppm IAB- treated cuttings which scored 3.65 and
3.84 branches / seedling in the first and second
seasons, respectively. With studying the effect of
rooting media data in Table (7) clear that the highest
branches number / seedling was gained by M3
medium as it recorded 4.01 and 4.19 branches /
seedling, followed by M4 medium which scored 3.84
and 4.07 branches / seedling in the first and second
seasons, respectively. Respecting the interaction
effect between rooting media and IBA concentrations,
data in the same Table refer that the greatest values of
branches number / seedling were gained by the
combination of M3, particularly those treated with
IBA at the high concentration (3000 ppm) as it scored
4.73 and 4.94 branches / seedling, followed by those
received IBA at 3000 ppm and rooted in M4 medium

as it recorded 4.62and 4.68 branches / seedling in the
first and second seasons, respectively.

8- On leaves fresh and dry weights / seedling (g):
Data in Tables 8 and 9 pointed out that the fresh and
dry weights of leaves per seedling strongly increased
with increasing IBA concentrations in both seasons.
Hence, the highest concentrations of IBA (3000 ppm)
exhibited to be the most effective one for producing
the heaviest leaves fresh and dry weights weight/
seedling in the two seasons. As for the effect of
rooting media, data in the same Tables show that using
M3 medium is being the most effective one for
inducing the highest values of leaves fresh and dry
weights / seedling, followed in descending order by
M4 medium in the first and second seasons,
respectively. As for the interaction effect between
IBA and rooting media data in Tables (8 and 9)
demonstrate that the combination of M3 medium
significantly induced the heaviest leaves fresh and dry
weights / seedling, especially those treated with IBA
at the highest concentration, followed by those treated
with IBA at 3000 ppm and rooted in M4 medium in
the two seasons.
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Table 8. Effect of some rooting media and IBA treatments as well as their combination on fresh weight of leaves
of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 2.04 2.16 2.93 3.16 2.57
M2 2.12 2.84 3.06 3.29 2.83
M3 2.86 3.17 3.94 4,12 3.52
M4 2.76 3.08 3.82 4.05 3.43
Mean 2.45 2.81 3.44 3.66 3.09
L.S.D at 0.05 for IBA= 0.23 Media= 0.23 Interaction= 0.46
2nd season

M1 2.13 2.64 3.08 3.28 2.78
M2 2.18 2.84 3.11 3.46 2.90
M3 2.92 3.41 4,12 4.32 3.70
M4 2.86 3.37 4.06 4.28 3.64
Mean 2.52 3.07 3.59 3.84 3.26
L.S.D at 0.05 for IBA= 018 Media = 0.18 Interaction= 0.36

Where, M= Sand, M= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

Table 9. Effect of some rooting media and IBA treatments as well as their combination on dry weight of leaves
of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 0.326 0.346 0.469 0.506 0.412
M2 0.340 0.454 0.490 0.526 0.453
M3 0.457 0.508 0.631 0.660 0.564
M4 0.442 0.493 0.612 0.649 0.549
Mean 0.391 0.450 0.551 0.585 0.494
L.S.D at 0.05 for IBA=0.082 Media = 0.082 Interaction=0.164
2" season

M1 0.362 0.449 0.524 0.558 0.474
M2 0.371 0.483 0.529 0.588 0.493
M3 0.497 0.580 0.740 0.743 0.640
M4 0.486 0.572 0.690 0.728 0.619
Mean 0.429 0.521 0.620 0.654 0.557
L.S.D at 0.05 for IBA=0.073 Media =0.073 Interaction=0.146

Where, M= Sand, M,= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

The obtained results of IBA treatments are in
agreement with those gained by Standardi and
Mariani (1994) on Nerium Oleander cuttings
(cultivars Album plenum, laura and Gambelta), Dunn
et al., (1996) on Pistancia. chinensis, Reddy et al.,
(2001) on Givotia rottleriformis Griff, Jan et al.,
(2003) on litchi (Litchi chinensis), Blythe et al.,
(2004) on Aglaonema modestum Schott Ex Engler,
Bharmal et al., (2005) on Chrysanthemum
morifolium, Ercisli et al., (2005) on Rosa dumalis ,
Kazankaya et al., (2005) on hardwood cuttings of
Rosa canina , Knight et al., (2005) on azalea, Reddy
et al., (2006) on Pelargonium graveolens cuttings and
Hegazey (2014) on Conocarpus erectus cuttings,
while the results of rooting media go on line with those
obtained by Aurange et al. (2000) on Tecoma stans
seedlings, Papafotiou et al. (2001) on Euphorbia

pulchcrrima "Peterstar”, Codiaeum variegatum var.
"Pictum”, Syngonium podophvllum and Ficus
benjamina, Singh et al. (2002) on Maranta bicolor,
El-Khalifa (2003) on Dalbergia melanoxyton, Gad
(2003 a) on Schefflera actinophylla, Gad (2003 b) on
Ficus benjamena cuttings, Singh and Nair (2003)
on Coleus, Syngonium, Dieffenbachia, Drecaena and
Sansevieria plants, , Abd EI-Azeem (2006) on Ruscus
hypoglossum, El-Attar (2006) on Ficus alii cvs.
Green and Variegate, Kathiravan et al. (2008) on
Jatropha curcas, Haidar (2010) on Dracaena
marginata "Bicolor" cuttings, Mazher et al. (2010) on
Jatropha curca L and Hegazey (2014) on
Conocarpus erectus cuttings.

111- Effect of IBA and rooting media as well as their
combinations on chemical composition of Ficus
benjamina Cv Vivian seedlings:
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Table 10 Effect of some rooting media and IBA treatments as well as their combination on leaf nitrogen
percentage of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
15t season
M1 1.21 1.29 1.36 1.38 1.31
M2 1.24 1.38 1.43 141 1.37
M3 1.31 1.42 1.39 1.46 1.40
M4 1.28 1.38 1.41 1.43 1.38
Mean 1.26 1.37 1.40 1.42 1.37
L.S.D at 0.05 for IBA=0.12 Media =0. 12 Interaction=0.24
2" season

M1 1.16 1.29 1.26 1.39 1.28
M2 1.26 1.31 1.38 1.37 1.32
M3 1.36 1.41 1.52 1.56 1.45
M4 1.34 1.40 1.51 1.52 1.44
Mean 1.28 1.35 1.40 1.46 1.37
L.S.D at 0.05 for IBA=0.10 Media= 0.10 Interaction=0.20

Where, M1= Sand, Mz= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

Table, 11 Effect of some rooting media and IBA treatments as well as their combination on leaf phosphorus
percentage of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
15t season
M1 0.126 0.136 0.132 0.141 0.134
M2 0.129 0.138 0.142 0.141 0.138
M3 0.138 0.151 0.149 0.158 0.149
M4 0.135 0.148 0.150 0.152 0.148
Mean 0.132 0.143 0.143 0.148 0.142
L.S.D at 0.05 for IBA= 0.012 Media = 0.012 Interaction=0.024
2" season

M1 0.117 0.119 0.136 0.134 0.127
M2 0.121 0.134 0.131 0.140 0.132
M3 0.128 0.139 0.138 0.145 0.138
M4 0.127 0.141 0.142 0.143 0.189
Mean 0.123 0.133 0.137 0.141 0.133
L.S.D at 0.05 for IBA=0.014 Media = 0.014 Interaction=0.028

Where, M= Sand, M= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

Table, 12 Effect of some rooting media and IBA treatments as well as their combination on leaf potassium
percentage of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
1t season
M1 1.12 1.19 1.17 1.26 1.19
M2 1.15 1.21 1.29 1.28 1.23
M3 1.26 1.34 1.42 1.49 1.38
M4 1.24 1.36 1.38 1.45 1.36
Mean 1.19 1.28 1.32 1.37 1.29
L.S.D at 0.05 for IBA= 0.06 Media = 0.06 Interaction=0.12
2" season

M1 1.18 1.24 1.29 1.32 1.26
M2 1.29 1.27 1.34 1.37 1.32
M3 1.31 1.38 1.43 1.51 1.41
M4 1.29 1.41 1.39 1.48 1.39
Mean 1.27 1.33 1.36 1.42 1.35
L.S.D at 0.05 for IBA=0.09 Media = 0.09 Interaction=0.18

Where, M;= Sand, M,= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss
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Table,13 Effect of some rooting media and IBA treatments as well as their combination on leaf total carbohydrates
% of Ficus benjamina cv. Vivian during 2017 and 2018 seasons.

IBA
Media 0.0 1000 ppm 2000 ppm 3000 ppm Mean
15t season
M1 8.29 9.17 12.31 13.21 10.75
M2 9.61 10.83 10.61 11.24 10.57
M3 10.37 11.42 12.92 13.25 11.99
M4 10.21 12.84 12.73 13.12 12.23
Mean 9.62 11.07 12.14 12.71 11.39
L.S.D at 0.05 for IBA= 1.14 Media =1.14 Interaction=2.28
2" season

M1 9.14 11.32 11.29 11.86 10.90
M2 9.82 11.63 12.13 12.10 11.42
M3 10.68 12.06 13.42 13.94 12.53
M4 10.42 11.84 13.12 13.62 12.25
Mean 10.02 11.71 12.49 12.88 11.78
L.S.D at 0.05 for IBA=1.02 Media =1.02 Interaction=2.04

Where, M1= Sand, Mz= Sand+vermiculite, Ms=Sand+peatmoss, Ms=Sand+vermiculite+peatmoss

Data presented in Tables (10-13) showed that leaf
chemical composition of Ficus benjamina Cv Vivian
plant were greatly increased by using all tested levels
of IBA as compared with control plants in both
seasons. However, the richest leaf nitrogen,
phosphorus, potassium and total carbohydrates
contents were gained by 3000 ppm IBA-treated
cuttings followed in descending order by 2000 ppm
IBA-treated cuttings in the two seasons. As for the
effect of rooting media data in Tables (10-13) clear
that M3 and M4 media recorded the highest values of
leaf nitrogen, phosphorus, potassium and total
carbohydrates contents in both seasons. Studying the
interaction effect between rooting media and IBA
concentrations, data in Tables (10-13) indicate that the
highest values of leaf nitrogen, phosphorus, potassium
and total carbohydrates contents were scored by the
combination of M3 and M4, particularly those treated
with IBA at the highest concentration in the two
seasons. On contrary, the lowest values of these
parameters were gained by the combination of M1
medium, especially those received no IBA treatments
in the two seasons of this study. The aforementioned
results of IBA treatments concerning chemical
composition go on line with those obtained by Read
and Yang (1992) on Ligustrum vulgaris cutting,
Mccracken et al., (1996) on Magnolia grandiflora cv.
Brown Velvet, Bharmal et al, (2005) on
Chrysanthemum morifolium, Kazankaya et al.,
(2005) on hardwood cuttings of Rosa canina, Knight
et al., (2005) on azalea, Reddy et al., (2006) on
Pelargonium graveolens cuttings and Hegazey (2014)
on Conocarpus erectus cuttings, while the results of
rooting media coincided with El-Fouly (1994) on
Scindapsus aureus, El-Sayed (1994) on Brassaia
actinophylla, Saleh (2000) on Ficus benjamina
"Starlight", Gad (2003 a) on Schefflera actinophylla,
Gad (2003 b) on Ficus benjamena cuttings, Kandeel
and Abd EI-Gayed (2004) on Hedera helix,

var. Variegate, Mazher et al. (2010) on Jatropha
curca L and Hegazey (2014) on Conocarpus erectus
cuttings.

References

Alsup. C. M. and J. C. Cole.(2000). Effect of timing
and IBA on rooting of Caddo Sugar Maple Acer
saccharum Stem Tip Cuttings SNA Research
Conference - Vol. 45: 324-327.

Bharmal, V. S.; Ranpise, S. A. and R. T. Darwade
(2005). Effect of different levels of indole butyric
acid (IBA) on rooting. Orissa. Jour. Hort., 33 (2):
36-41.

Bhattacharjee, S.K. and D.K. Thimmappa. (1991).
Effects of growth hormone, length of cutting and
number of leaves on the regeneration of
adventitious roots in Pelargonium graveolens (L)
Herit. Annals of Agricultural Science Cairo, 36-
2.573-578.

Blythe, E. K.; Ruter, J. M. and K. M. Tilt (2004).
Cutting propagation of foliage crops using a foliar
application of auxin. Sci. Hort. (103) Issue, 1: 31-
37.

Davies, T.D.; S.W. George; A. Upadhyaya and
J.  Parsons (1991). Propagation of firebush
(Hamelia patens) by stem cuttings-Journal of
Environmental- Horticulture.9:2,57-61.

El-Attar, A. B. E. S. (2006). Physiological Studies on
Ficus alii Plants.. M. Sc. Thesis, Fac, Agric., Cairo
Univ., Egypt, 169 p.

El-Fouly, A. S. (1994). Physiological Studies on
Peperomia obustifolia, L. and Scindapsus aureus,
Scott Plants. M. Sc. Thesis, Fac. Agric., Cairo
Univ., Egypt, 193p.

El-Khalifa, K. F. (2003). Nursery establishment of
abanus (Dalbergia melanoxylon Guill. and Perr.).
Arab Gulf Journal of Scientific Research,
21(3):153-157.

Annals of Agric. Sci., Moshtohor, Vol. 58 (4) 2020



1008

Safaa, M.M. etal.

El-Sayed, B.A. (1994). Effect of Media and Nutrition
on Some Ornamental Plants. M. Sc. Thesis, Fac.
Agric., Cairo Univ., Egypt, 153p.

Ercisli, S.; Esitken, A.; Anspal, O. and U. Shain
(2005). Effect of substrate and IBA concentration
on adventitious root formation on hardwood
cuttings of Rosa dumalis, Acta. Hori., 690: 149-
152.

Gad, M.M. (2003a). Growth response of Schefflera
actinophylla, Harms plants to different planting
media and paclobutrazol application. Assuit J.
Agric. Sci., 34(3): 131 - 159.

Gad, M.M. (2003b). Evaluation of various potting
media and fertilization levels for commercial
nursery production of Ficus benjamina, L. Assuit
J. Agric. Sci., 34-(4): 123-150.

Haidar, M. A. S. (2010). Effect of Chemical
Fertilization and Growing Media on Vegetative
Growth and Chemical Composition on Two
Cultivars of Dracaena marginata. M.Sc. Thesis,
Fac. Agric., Cairo Univ., Egypt, 148p.

Hammo, Y. H., Mayi A. A. T., and J. A Sadeeq
(2009). Effect of Media and Indole Butyric Acid
on Shoot Tip Cutting of Myrtus communis L. J.
Duhok Unvi. 12 (2) 20009.

Hansen, O.B. (1990). Propagation of Cupressus
macrocarpa cultivar Golc crest. Gartneryrket.
80:22-23 (c.f. Hort. Abst. 60: 6884).

Hartmann, H. T., D. E. Kester, F. T. Davis, Jr., and
R. L. Geneve (2002). Hartmann and Kester's Plant
Propagation: Principles and Practices. 7th ed.
Prentice Hall, Upper Saddle Loamy, N.J.

Hegazey, N.E. (2014). Physiological studies on
improving propagation of Conocarpus erectus
plant. Ph. D. Thesis, Fac. Agric., Benha Univ.,
Egypt.

Hosni, A. M.; EI-Gendy, S. A.; Shdeed, M. R. and
A.K. Ebrahim, (2000). Improvement of rooting in
Bouginvillea x buttiana "Mrs Butt" by wounding
and /or IBA application, to cutting basal ends.
Annals of Agric. Sci. Ain Shams Univ. Cairo,
45(2): 659-678.

Jayasankar, S.; N. Chezhiyan; M.A. Khader; K.
Nanjan and M.D. Abdul-Khader. (1990).
Studies on the rooting of terminal cuttings of Ficus
infectoria Roxb. South. Indian Hort., 38: 3, 170-
172.

Kandeel, Y. M. and Abd El-Gayed, A. M. (2004).
Effect of some cultural practices on the growth and
chemical contents of Hedra helix var. Variegata.
Egypt J. Appl. Sci., 19(5): 206-221.

Kathiravan, M.; Ponnuswamy, A. S. and C.
Vanitha (2008). Influence of soil types on elite
seedling production in Jatropha (Jatropha curcas
L.). Plant Archives, 8(1): 111-113.

Kazankaya, A.; Yoruk, E. and A. Dogan (2005).
Effect of IB A on rooting of Rosa canina
hardwood cuttings from lake VVan Region, Turkey,
Acta Hort., (690):153-158.

Knight, P. R.; Coker, C. H.; Anderson, J. M:;
Murchison, D. S.; and C. E. Watson (2005). Mist
interval and K-IBA concentration influence
rooting of orange and mountain azalea. Native
Plants J., 6(2):111-117.

Limbasuya, P. T.; Patel, R. M.; Kolambe, B. N.;
Palil, N. S.; Vashi, E.G. and Jadeja (2007). IBA
induced rooting and growth response of Jatropha
curcas L. cutting under normal and salt stress
conditions, Indian. Forester, 133(6):785-793.

Mazher, A. A. M.; Abd EI-Aziz, N. G. and E.E.
Habba (2010). Impact of different soil media on
growth and chemical constituents of Jatropha
curcas L. seedling grown under water regime.
Journal of American Science, 6(8): 549- 556.

McCracken, T.P.;C.J. Catanzaro and T.E.
Bilderbck, (1996). Rooting of, Brown velvet
southern magnolia stem cuttings as influenced by
medium and auxin treatment. Journal - of
Environmental- Horticulture 14: 3, 158-159.

Menguo, A. and M. Zencirkiran (1994). The effects
of different rooting media and IBA application on
rooting of hardwood and softwood cuttings of
Logerstroemia indica L. Bahce -23: 1-2,3-8.

Nyamangara, J., Gotosa, J. and S.E. Mpofu (2001).
Cattle manure effects on structural stability and
water retention capacity of a granitic sandy soil in
Zimbabwe. Soil and Tillage Research. 62: 157-
162.

Read, P.E. and G. Yang. (1992). Plant growth
regulator effects on rooting of forced soft wood
cuttings. Acta- Horticulturae. No. 300. 197-200.

Reddy, A.R.; Mastan, N.; Nadu, C.V. and P.S. Rao
(2001). Seasons variation in rooting response of
stem cuttings of Givotia rottleriformis Gtiff,
Indian J. Forestry, 24(4):475-477.

Reddy, C. P.; Sekhar, R. C. and Y.N. Redy (2006).
Effect of IBA on rooting of terminal, cuttings of
scented geranium (Pelargonium graveolens
L.) in different months. Karnataka. J. Agric Sci.,
19 (2): 451-454.

Reed. D.W. (2005). Soil Composition and Necessary
Amendments. General Horticulture laboratory
Manual, 2nd ed. Burgess Publ., Edina, Mn) Texas
A&M University .1-12.

Ruchala, S. L. (2002). Propagation of several native
ornamental plants. M.Sc. Thesis, Univ. of Maine.

Saleh, S. L.I. (2000). Effect of different planting
media on growth and ~ chemical Composition of
Ficus benjamina "Starlight" plants grown under
new locations "outdoor and plastic house"
conditions'." Egypt J. Hort., 27 (4):543-568.

Shirol, A.M.; A.A.; Pati. and U.G. Nalwadi (1992).
Biochemical basis of Euphoria pulcherrema wild.
var. Alba Hort. Rooting Through  Cuttings.
South-India-Horticulture. 40:3,159-165.

Singh, D. R. and S.A. Nair (2003). Standarization, of
rooting media for cuttings of certain house plant.
J. Ornamental Hort., 6(1): 78-79.

Annals of Agric. Sci., Moshtohor, Vol. 58 (4) 2020



Effect of Some Rooting Media and IBA treatments On Rooting, Growth....... 1009

Singh, S.P. (1993). Effect of Auxins and planting the American Society for Horticultural Science,
time on carbohydrates and nitrogen Fractions, in 118: (5): 638- 643.
semi hardwood cuttings of Bongainvillea cv. Abdou, M.A., Mohamed, M.A.H. and Attia, F. A.
Thimma, under intermittent mist 111. Advances 2004. Physiological studies on Ficus benjamina
in Horticulture- and - Forestry. 1993, .3: 157-163. plants. 1: Effect of cutting collection. IBA and
(c.f. Hort. Abst.) Vol 65. No. 9:8245. nofatrein on chemical composition, root ability of

Snedecor, G.W. and W.G. Cochran (1989). cutting and transplants growth. Journal of
Statistical methods. 7th Ed. lowa state Univ. Press. Agricultural ~ Science, Mansoura University.
Ames lowa, USA. Mansoura Univ., 29 (2):775-785.

Sun, W.Q, and N.L. Bassuk. (1993). Auxin-induced Siddiqui, M. 1. and Hussain, S. A. 2007. Effect of
ethylene synthesis during rooting and inhibition of Indole butyric acid and types of cutting on root
bud break of "Royalty" rose cuttings. Journal of initiation of Ficus Hawaii. Sarhad

Journal of Agriculture. 23 (4): 919-925.

Annals of Agric. Sci., Moshtohor, Vol. 58 (4) 2020



1010 Safaa, M.M. etal.

SV Gary ) e 4l spd il

S bl 3gana cpall ol g i daa) LA Laadled Hlidae olay) Lo aaa dhaa glia o
e gl 4ol — AL A = (ol o
) padlal)

DA Aol ) Aladlae ey rala Ao )3l A4S and Arid) Jide 8 2019/2018 52018/2017 avse JNA Janll 128 245 o
O Al declll uiall cllabad . Ladbenjamina Cv. .l gpadll A&l JelBA S ddbiaal) 5odaill Lilug (o
50.0 2eIBA S5 Bl adadl) dallee @y ¢ g D pee Sladl e st iVivian  aaa SFicus benjamina Cv.
sl o caling st ey o (going a8 Dl il eley & dakd JS Wy & L osldl g3 3000 52000 5 1000
(@ ol ) el + Qllalall + Jagll =4 vz v) ) lladal) + Jolive V) 3- ) cadQapaill + Jall =2 Jopll —1 D
Ficus benjamina Cv Jic jia 4 5ol ) ollBA 38555 5dadl) Jans o Slad sl mues of Leale Joaniall il el
Sl dimas ¢ el e sdle . Gpansall (M4 Lawg die Alalidly osalll L 63a 3000 2elBA L dallaall el Zals (Vivian
B iy g0 S Clyginas ¢ pspmlisly ¢ shungilly ¢ comg il ¢ aally (300 Ailadly Aalall (g¥1s ¢ gAY aaey ¢ AL (oo o
coamssall 8385 e UBA L dalled) ol dals (M4 M3 dads DA (e

Annals of Agric. Sci., Moshtohor, Vol. 58 (4) 2020



