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ABSTRACT 
 

In order to avoid rotting the bases of Schefflera arboricola, Endl. medial and basal shoot 
cuttings, a pot experiment was conducted in a plastic house of Orman Botanic Garden, Giza, Egypt 
during 2015 and 2016 seasons to study the effect of 6 formulated media: pure sand (S), S + clay (C) at 
1 : 1 v/v, S + perlite (Per.) at 3 : 1, v/v, S + Nile compost (N.C.), at 3 : 1, v/v, S + C + Per. at 2: 1: 1, v/v/v 
and S + C + N.C. at 2:1:1, v/v/v, as well as 3 irrigation intervals: irrigation day after day, once every 2 or 3 
days and their interactions on rooting characteristics, growth of the new formed shoot and leaf chemical 
constituents. The obtained results indicated that amending the sand with either amendments used in this 
study (clay, perlite or Nile compost) individually or in combination increased the means of rooting %, root 
collar diameter (cm), No. roots/cutting, root length (cm), rooting efficiency index (REI %), emerged 
shoot length (cm), No. leaves/cutting, as well as fresh and dry weights of roots and leaves (g) with 
significant differences when compared to control means in most cases of both seasons. The 
dominance in all previous characters was for sand + clay (1:1) medium, which gave the highest values 
over all other media in the two seasons. The irrigation interval treatments also exhibited a marked 
effect on the various aforementioned measurements, with the excellence of irrigation once every 2 days 
interval, which recorded the utmost high means at all in both seasons. Thus, combining between sticking 
the cuttings in sand + clay (1:1) medium and irrigation once every 2 days treatment gave the best results 
relative to all the other interactions in both seasons. A similar trend was obtained as well regarding the leaf 
content of chlorophyll a, b, carotenoids, total soluble sugars and total indoles, but the opposite was the 
right concerning total phenols content, where the clay and Nile compost amendments, irrigation once 
every 2 days and combining between them scored the least value at all. Hence, it is recommended to 
plant the medial and basal cuttings of Schefflera in sand + clay at 1 : 1 medium and irrigating them 
once every 2 days as an economic and safe way for rooting with the least loss of cutting material.  
 
Key words: rooting, media, Schefflera arboricola, Endl., clay, perlite or Nile compost, rooting 
efficiency index (REI %), chemical constituents,    

 
Introduction 

 
Schefflera arboricola, Endl., Australian umbrella tree is an evergreen tree up to 12 m height, 

belongs to Fam. Araliaceae, native to Australia and widely used as one of the most decorative foliage 
pot plants due to beauty of its palmate and variegated leaves. It is can be also used for gardening and 
landscape design. May be kept multiple-stemmed and bushy by cutting-back. Propagation is by seeds, 
cuttings and air-layering (Bailey, 1976). 

The shoot cuttings of various types are the main method for propagating Schefflera plant in 
Egypt, but the medial and basal cuttings usually take a long time to root and that may cause rotting the 
bases of these cuttings, especially if the rooting medium and irrigation system were improper. Hence, 
a great amount of cutting material is lost. In this regard, Sevik et al., (2015) mentioned that Schefflera 
arboricola is usually produced from body cuttings which damages rootstock and allows obtaining 
only few cuttings from the mother plant. 

However, many efforts were done in this concern, among them those detected by Cid et al., 
(1993) who found that peat + Aqua-Gro mixture (3 : 1, v/v) gave the best rooting results for 
Schefflera "Golden Capella" cuttings, while peat alone proved to be the poorest. Chen et al., (1999) 
revealed that municipal solid waste with biosolids, yard trimmings and yard trimmings with biosolids, 
each in percent combinations with sphagnum peat and pine bark can provide better rooting media for 
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Schefflera tip cuttings than a pine bark/sphagnum peat control medium. Moreover, Chen et al., (2003) 
noticed that substrates formulated by combining composted municipal solid waste or yard trimmings 
volumetrically at 20 % or less with equal volumes of sphagnum peat and pine bark greatly improved 
rooting %, root number per cutting, root length and root-ball coverage of single eye cuttings of pothos 
(Epipernum aureum) and terminal cuttings of Maranta (Maranta leuconeura)  and Schefflera 
(Schefflera arboricola). Recently, Bidarnamani and Mohkami (2014) observed that rooting substrate 
amended with mycorrhizal fungi (Glomus sp.) markedly improved root initiation, number of rooted 
cuttings, number of roots/cutting, root length and root fresh and dry weights of leaf bud cuttings of 
Schefflera arboricola. On the same plant, Sevik et al., (2015) pointed out that sand, perlite and peat 
media are significantly influential on rooting % (which can be increased up to 75 %) and root 
morphological characters.  

On other ornamentals, Dumitrascu et al., (2003) claimed that rooting percentage was highest in 
the terminal stem cuttings of Chamaecyparis pisifera and Juniperus chinensis on sand + leaf compost at 2: 
1 (96 and 82 %, respectively) and in Thuja plicata on sand + perlite at 2 : 1 (63 %). The highest 
number of roots was recorded for T. plicata on sand + perlite and for C. pisifera and J. chinensis on 
perlite. The cuttings of  C. pisifera and J. chinensis on perlite, and T. plicata on peat + perlite had the 
longest roots. El-Fouly et al., (2009) postulated that semi-hardwood stem cuttings of Ficus deltoidea 
immersed in 6000 ppm NAA + 100 ppm BA solution before inserting in sand + loam + peatmoss (1 : 1 : 
1, by volume) rooting mixture and irrigated with 100 ml of tap water/pot (12-cm-diameter) scored the 
highest rooting %, No. roots/cutting, root length, REI % and the best vegetative growth of the formed 
transplant. On the same line, were those results explored by Al-Saqri and Alderson (1996) on Rosa 
centifolia, Davidescu et al., (2003) on Thuja occidentalis, Berberis thunbergii and Ligustrum ovalifolium 
and Leon-Hernandez et al., (2010) on Leucospermum cv. "High Gold" grafted onto unrooted cuttings of L. 
patersonii. 

However, the objective of this study is to formulate rooting media suitable for rooting the 
medial and basal shoot cuttings of Schefflera and determine the proper irrigation interval for each 
medium to keep these cuttings free from rot, i.e., saving them from loss. 
 
Materials and Methods 
 

In order to avoid rotting the bases of Schefflera shoot cuttings, a pot experiment was executed 
in the plastic house of Orman Botanic Garden, Giza, Egypt, throughout the two consecutive seasons 
of 2015 and 2016. 

Thus, 10-12 cm long cuttings were taken from the middle and basal parts of Schefflera 
arboricola, Endl. shoots of the healthy stock plants grown well since 10 years in the nursery of Hort. 
Res. Inst., Giza, Egypt on March, 15th for every season. The obtained medial and basal cuttings (8-10 
mm diameter) were first sterilized with a mixture of Topsin (70 %) and Rizolex (50 %) fungal 
antiseptics (products from Sumitomo Chemical Co., Ltd., Osaka, Japan) for 20 min, then soaked in 
IBA solution (from Sigma Chemical Co., USA) at 3000 ppm for 24 h, thereafter they were inserted in 
the following rooting media : pure sand (S) as control, S + clay (C) at 1 : 1, by volume, S + perlite 
(Per.) at 3 : 1, by volume, S + Nile compost (N.C.), at 3 : 1, by volume, S + C + Per. at 2: 1: 1, by 
volume and S + C + N.C. at 2:1:1, by volume. Some physical and chemical properties of sand and 
clay used in both seasons are shown in Table (a), while those of Nile compost are illustrated in Table 
(b). 

As for irrigation treatments, they were 3 intervals as the pots were irrigated with 250 ml of fresh 
water/pot day after day, once every 2 days or once every 3 days. Besides, each rooting medium was 
combined with the three irrigation intervals to form 18 interaction treatments. 
A total of 540 medial and basal shoot cuttings were used for each season in a 6 x 3 factorial 
experiment based on a completely randomized design (Mead et al., 1993) with 3 replicates as each pot 
contained 10 cuttings expressed one replicate. 

At the end of each season (on May, 30th), number of rooted cuttings for each treatment was 
recorded and the rooting percentage was calculated from this equation: Rooting (%) = R/T x 100, 
where R = number of the rooted cuttings and T = total number of cuttings in the treatment. Root collar 
(the area where the roots join the cutting base) diameter (cm), number of roots/cutting, root length 
(cm), emerged shoot length (cm), number of leaves/cutting, as well as fresh and dry weights (g) of 
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leaves and roots formed on the cutting. The rooting efficiency index as a percentage (REI %) was 
calculated from the equation described by Ruter et al., (2004) as follows: 
REI (%) =  Mean root length of the treated cutting/mean root length of control cutting x 100 

In fresh leaf samples, photosynthetic pigments content (chlorophyll a, b and carotenoids, mg/g 
f.w.) and the percentages of total soluble sugars, total indoles and total phenols were determined 
according to the methods of Yadava (1986), Dubois et al., (1966), A.O.A.C. (1990) and William et 
al., (1965), respectively. 

SAS Institute program (2009) was used for statistical analysis followed by Duncan's New 
Multiple Range Test (Steel and Torrie, 1980) to verify the differences among the means of various 
treatments.  
 

Table (a): The physical and chemical properties of sand and clay used in 2015 and 2016 seasons. 

Soil 
type 

Particle size distribution (%) 
S.P. E.C. pH 

Cations (meq/L) Anions (Meq/L) 

Coarse 
sand 

Fine 
sand 

Silt Clay Ca++ Mg++ Na+ K+ HCO3
- Cl- SO4

-- 

Sand 23.70 66.30 5.63 4.37 22.16 8.11 1.55 2.71 2.42 21.00 1.65 3.85 13.35 10.58 
Clay 6.98 13.86 35.48 43.68 43.31 7.99 1.97 16.93 9.33 20.10 0.71 3.82 1.50 41.75 

 
Table ( b): Some physical and chemical properties of the Nile compost used in the two seasons. 

Character Content Character Content 

Weight of/m3 (kg) 500-550 C/N ratio 1/14.2 
Humidity (%) 25-30 NaCl (%) 1.1-1.25 
pH (1-2.5) 7.5-8.0 Total phosphorus (%) 0.5-0.75 
Ec (1:5) 3-4 Total potassium (%) 1.25-1.75 
Water holding capacity (%) 250-300 Fe (ppm) 1500-1800 
Total nitrogen (%) 1-1.4 Mn (ppm) 25-50 
Organic matter (%) 34-38 Cu (ppm) 50-75 
Organic carbon (%) 19.8-22 Zn (ppm) 150-225 

 
Results and Discussion 
 
Effect of rooting media, irrigation interval and their interactions on: 
 
1. Rooting parameters: 
 

Data presented in Table (1) clear that rooting (%) was significantly improved by amending the 
sand with clay, perlite or Nile compost when applied individually or in combination. However, the 
highest percent of rooting (62.64 % in the first season and 68.33 % in the second one) was attained by 
sand + clay + Nile compost (2:1:1, v/v/v) medium and followed by sand + clay (1:1, v/v) one which 
gave 59.17 and 64.55 % rooting in the first and second seasons, respectively. This may indicate the 
role of clay and Nile compost for improving texture of the rooting mixture and its holding water 
capacity plus reducing the water loss either by evaporation or by high porosity. In this concern, 
Mormeneo et al., (2007) stated that treating the rooting medium with hull of sunflower and marc of 
olive in the proportion of 25:75 showed smaller cumulative evaporation due to changes of their 
porosity. Lee and Suh (1997) found that stem cuttings of Ardisia crenata failed to root in perlite, but 
vermiculite and vermiculite + organic matter media promoted 68-84 % rooting. 

The irrigation intervals also exhibited variable effects on rooting percentage (Table, 1) where 
irrigation every 2 days treatment recorded in the two seasons the highest percent of rooting and 
followed by day after day treatment, while irrigation once every 3 days treatment scored the least 
percent at all in both seasons. In this regard, Hinesley and Snelling (1997) reported that mist intervals 
of 8 and 15 min. yielded the best rooting percentages and the least dieback and injury of Atlantic 
White cedar stem cuttings than 60, 45 and 30 min. intervals. As for the effect of the interaction 
treatments, it was greatly different but the best interaction gave the utmost high rooting % in both 
seasons was the combining between irrigation interval every 2 days and sticking the cuttings in either 
sand + clay (1:1) or sand + clay + Nile compost (2:1:1) medium. This means that these two combined 
treatments achieved the best conditions for rooting of Schefflera cuttings. 
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Table 1: Effect of rooting media, irrigation interval and their interactions on rooting (%) of Schefflera 
arboricola Endl medial and basal shoot cuttings during 2015 and 2016 seasons. 

Irrigation
 interval

 
 
Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

Sand (S) 32.50d 25.00e 12.76f 23.42e 33.00e 27.21ef 15.23f 25.15e 
S + C (1:1) 52.33c 76.68a 48.50cd 59.17ab 57.01c 83.65a 53.00cd 64.55ab 
S + Per (3: 1) 46.67cd 35.00d 25.00e 35.56d 42.87d 32.26e 25.00ef 33.38d 
S + N.C. (3:1) 57.50bc 57.50bc 45.00cd 53.33b 62.70bc 63.33bc 49.10cd 58.38b 
S + C + Per (2:1:1) 50.00cd 50.56cd 25.00e 41.85c 46.00d 47.92cd 31.58e 41.83c 
S + C + N.C. (2:1:1) 45.93cd 75.50a 66.50b 62.64a 50.16cd 82.35a 72.49b 68.33a 

Mean 47.49b 53.37a 37.13c  48.62b 56.12a 41.07c  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 
 
Table 2: Effect of rooting media, irrigation interval and their interactions on root collar diameter (cm) of 

Schefflera  arboricola Endl rooted cuttings during 2015 and 2016 seasons. 

Irrigation
 interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

Sand (S) 0.98b 0.85b 0.58c 0.80c 0.97bc 0.86c 0.63c 0.82d 

S + C (1:1) 1.08b 1.63a 1.03b 1.25ab 1.17b 1.68a 1.10bc 1.32ab 

S + Per (3: 1) 1.04b 1.00b 0.71c 0.92bc 0.98bc 0.97bc 0.76c 0.90c 

S + N.C. (3:1) 1.17b 1.15b 0.99b 1.10b 1.30b 1.31b 1.03bc 1.21b 

S + C + Per (2:1:1) 1.06b 1.02b 0.67c 0.92bc 1.10bc 1.07bc 0.78c 0.98c 

S + C + N.C. (2:1:1) 1.05b 1.60a 1.46a 1.37a 1.12bc 1.64a 1.53ab 1.43a 

Mean 1.06b 1.21a 0.92c  1.11b 1.26a 0.97c  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 
 
Table 3: Effect of rooting media, irrigation interval and their interactions on number of roots per Schefflera 

arboricola Endl rooted cutting during 2015 and 2016 seasons. 

Irrigation 
interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

Sand (S) 11.16c 8.56d 6.38d 8.70d 11.36e 13.00de 10.21e 11.52c 

S + C (1:1) 17.76bc 26.33a 19.41b 21.17a 21.38bc 28.76a 20.76c 23.63a 

S + Per (3: 1) 15.88bc 11.90c 8.61d 12.13c 14.63de 13.00de 9.25e 12.29c 

S + N.C. (3:1) 19.36b 18.70b 16.30bc 18.12b 21.40bc 21.81bc 17.10cd 20.10b 

S + C + Per (2:1:1) 16.30bc 17.00bc 8.50d 13.93c 16.33d 16.32d 10.90e 14.52c 

S + C + N.C. (2:1:1) 17.63bc 26.10a 22.61ab 22.11a 19.36c 28.31a 24.30b 23.99a 

Mean 16.35b 18.10a 13.64c  17.41b 20.20a 15.42c  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 

 
Similarly, were those results of root collar diameter, number of roots/cutting, root length (cm), 

as well as roots fresh and dry weights, as data registered in Tables (2, 3, 4 and 5) show that the means 
of these parameters were significantly increased by providing the pure sand with either amendments 
used in this study, alone or in combination with the superiority of sandy media fortified with either 
clay alone or clay + Nile compost. Furthermore, irrigation once every 2 days treatment gave as well 
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the highest records in the two seasons over irrigation day after day and once every 3 days treatments. 
Consequently, the best combined treatments attained the widest root collar, highest No. roots/cutting, 
longest root  and heaviest roots fresh and dry weights were the same combinations that gave also the 
highest percent of rooting, i.e., connecting between irrigation every 2 days interval and inserting the 
cuttings in either sand + clay (1:1) or sand + clay + Nile compost (2:1:1) medium. 
 
Table 4: Effect of rooting media, irrigation interval and their interactions on root length (cm) of Schefflera 

arboricola Endl rooted cuttings during 2015 and 2016 seasons. 

Irrigation
 interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

Sand (S) 6.43c 5.50c 4.93c 5.62c 6.58cd 6.07d 5.33d 5.99c 

S + C (1:1) 10.78ab 13.42a 9.98b 11.39a 11.67ab 14.10a 11.23b 12.33a 

S + Per (3: 1) 7.97bc 6.83c 5.21c 6.67c 8.61c 7.35cd 5.64d 7.20c 

S + N.C. (3:1) 9.81b 9.26bc 8.00bc 9.02b 10.58b 10.04bc 8.51c 9.71b 

S + C + Per (2:1:1) 8.05bc 8.33bc 5.07c 7.15bc 8.51c 8.65c 6.00d 7.72bc 

S + C + N.C. (2:1:1) 9.67b 12.71ab 10.50b 10.96a 10.48b 12.50ab 11.33b 11.44ab 

Mean 8.79ab 9.34a 7.28b  9.41ab 9.79a 8.01b  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 
 
Table 5: Effect of rooting media, irrigation interval and their interactions on fresh and dry weights of roots 
formed on Schefflera arboricola Endl rooted cuttings during 2015 and 2016 seasons. 

Irrigation
 interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days  

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

  Fresh weight (g) 

Sand (S) 1.99d 1.82d 1.67d 1.83c 2.10d 1.91d 1.75d 1.92c 

S + C (1:1) 3.31b 4.13a 3.10bc 3.51a 3.48b 4.33a 3.26b 3.69a 

S + Per (3: 1) 2.43cd 2.12d 1.71d 2.09c 2.51cd 2.23d 1.81d 2.18c 

S + N.C. (3:1) 3.00bc 2.86c 2.48cd 2.78b 3.16bc 2.95c 2.52cd 2.88bc 

S + C + Per (2:1:1) 2.50cd 2.58cd 2.17d 2.42bc 2.61cd 2.50cd 2.26d 2.46c 

S + C + N.C. (2:1:1) 3.00bc 3.62ab 2.73c 3.12ab 3.10bc 3.58b 2.69c 3.12b 

Mean 2.71ab 2.86a 2.31b  2.83ab 2.92a 2.38b  

  Dry weight (g) 

Sand (S) 0.24b 0.21b 0.20b 0.22c 0.25b 0.22b 0.21b 0.23c 

S + C (1:1) 0.40a 0.48a 0.37ab 0.42a 0.42ab 0.51a 0.38ab 0.44a 

S + Per (3: 1) 0.29b 0.25b 0.21b 0.25bc 0.29b 0.26b 0.22b 0.26bc 

S + N.C. (3:1) 0.35ab 0.33b 0.29b 0.32b 0.37ab 0.35b 0.30b 0.34b 

S + C + Per (2:1:1) 0.29b 0.30b 0.25b 0.28b 0.31b 0.29b 0.27b 0.29b 

S + C + N.C. (2:1:1) 0.36ab 0.36ab 0.25b 0.32b 0.38ab 0.34b 0.23b 0.32b 

Mean 0.32a 0.32a 0.26b  0.34a 0.33a 0.27b  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 

 
This  may be attributed to lump the beneficial effects of both clay and organic Nile compost in 

increasing the ctaion exchange capacity of the medium which in turn increases availability of 
nutrients for the new formed roots (Handreck and Black, 2002). This was documented by Willer and 
Kilcher (2011) who indicated that organic compost can improve the soil physical and chemical 
properties, increase water holding capacity, nutrients availability, soil organic matter content, cation 
exchange capacity and fertility, as well as EC and pH of the soil. In general, the previous gains are 
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found in great accordance with those postulated by Cid et al., (1993), Chen et al., (1999), Chen et al., 
(2003) and Bidarnamani and Mohkami (2014) on Schefflera. In this connection, Leon-Hernandez et 
al., (2010) observed that scions of Leucospermum cordifolium "High Gold" grafted on unwounded 
cuttings of L. patersonii rooted in peatmoss + polystyrene grains gave 80 % of grafted plants. The 
mixture of peatmoss and polystyrene grains gave a higher quality rooting than the coconut fibre. 
Besides, Al-Saqri and Alderson (1996) noted that rooting % and root length appeared to be improved 
if the semi-hardwood cuttings of Rosa centifolia were planted in peat:perlite:vermiculite medium as 
compared with peat:perlite or vermiculite alone.    
 

2. Rooting efficiency index (REI %): 
 

Data of rooting efficiency index percentage (REI %) listed in Table (6) reveal that the mean of 
such measurement was 100 % for cuttings inserted in pure sand media irrespective of the period of 
irrigation intervals used in this trial, but it was markedly improved by all the other media to reach the 
maximum values by sticking the cuttings in sand + clay (1:1) medium, that elevated the means of such 
trait to more than 200 % over all other media. The rooting medium of sand + clay + Nile compost 
(2:1:1) occupied the second rank. On the other side, irrigation intervals of day after day and once 
every 3 days registered the least REI % with non significant differences among themselves, while 
irrigation every 2 days interval significantly raised the percent of this character relative to the other 
two intervals mentioned before in the two seasons. 
 
Table 6: Effect of rooting media, irrigation interval and their interactions on rooting efficiency index (%) of 

Schefflera  arboricola Endl rooted cuttings during 2015 and 2016 seasons. 

Irrigation 
interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

Sand (S) 100.00e 100.00e 100.00e 100.00c 100.00e 100.00e 100.00e 100.00c 
S + C (1:1) 167.65c 244.00a 202.43b 204.69a 177.36c 232.29a 210.70ab 206.78a 
S + Per (3: 1) 123.95e 124.18e 105.68e 117.94c 130.85de 121.09e 105.82e 119.25c 
S + N.C. (3:1) 152.57d 168.36c 162.27c 161.07b 160.79cd 165.40cd 159.66cd 161.95b 
S + C + Per (2:1:1) 125.20e 151.46d 102.84e 126.50c 129.33de 142.51d 112.57e 128.14c 
S + C + N.C. (2:1:1) 150.39d 231.09ab 212.98b 198.15a 159.27cd 205.93b 212.57ab 192.59a 

Mean 136.63b 169.85a 147.70b  142.93b 161.20a 150.22b  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 

 
The interaction treatments improved also the percent of REI with various significant differences 

compared to controls (sand + either irrigation intervals employed in this work), but the prevalence in 
both seasons was for the interacting between planting the cuttings in sand + clay (1:1) medium and 
watering once every 2 days interval that increased the percent of such trait to 244.00 % in the 1st 
season and 232.29 % in the 2nd one. The second position was occupied by combining between sand + 
clay + Nile compost (2:1:1) medium and irrigation every 2 days in the first season, whereas in the 
second one by combining either between sand + clay (1:1) medium and irrigation every 3 days 
interval or between sand + clay + Nile compost (2:1:1) medium and irrigation every 3 days interval.  
This may indicate the role of clay and organic Nile compost in lengthening the root of cuttings over 
all other treatments due to improving porosity and fertility of the rooting mixture, besides the role of 
proper irrigation interval (every 2 or 3 days) which rendered the rooting medium unwetted. These 
findings go in line with those explored by Sevik et al., (2015) on Schefflera arboricola, Davidescu et 
al., (2003) on Thuja occidentalis, Berberis thunbergii and ligustrum ovalifolium, and El-Fouly et al., 
(2009) on Ficus deltoidea. In this regard, Chen et al., (1999) suggested that several compost-
formulated media can provide equal or better rooting environments than others and the degree of 
rooting is inversely related to soluble salt levels of these media. 
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3. Emerged shoot parameters:  
 

Analogous observations to those of rooting parameters and REI % were also obtained 
concerning the parameters of emerged shoots formed on the rooted cuttings. Thus, data presented in 
Tables (7, 8 and 9) show that the means of emerged shoot length (cm), number of leaves/cutting and 
leaves fresh and dry weighs (g) were improved by the media consolidated with the different 
amendments used, with the superiority of sand + clay (1:1) and sand + clay + Nile compost (2:1:1) 
media that recorded the utmost high means in the two seasons. Also, irrigation every 2 days interval 
was the superior compared to the other intervals in both seasons. The interaction treatments exhibited 
as well a pronounced improving effect on the various characters of the emerged vegetative growth 
characters. However, the mastership in the two seasons was for the interaction between inserting the 
cuttings in sand + clay (1:1) medium and watering once every 2 days, which raised the means of various 
growth traits to the maximal values over all other interactions. 

The aforementioned gains could be discussed and interprreted as indicated before in case of 
rooting parameters and REI %.  
 
Table 7: Effect of rooting media, irrigation interval and their interactions on emerged shoot length (cm) of 

Schefflera  arboricola Endl rooted cuttings during 2015 and 2016 seasons. 

Irrigation 
interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

Sand (S) 3.58cd 3.03d 1.96d 2.86c 3.70c 3.46c 1.90d 3.02c 
S + C (1:1) 5.63bc 9.10a 5.49bc 6.74a 5.81b 8.79a 5.67b 6.76a 
S + Per (3: 1) 4.38cd 3.77cd 2.10d 3.42bc 4.30bc 3.68c 1.99cd 3.32bc 
S + N.C. (3:1) 5.46bc 5.12c 3.48d 4.69b 5.93b 5.56b 3.60c 5.03b 
S + C + Per (2:1:1) 4.33cd 4.59cd 2.26d 3.73bc 3.59c 4.38bc 2.33cd 3.43bc 
S + C + N.C. (2:1:1) 5.34c 7.28b 5.21c 5.94ab 5.53b 7.50ab 5.39b 6.14ab 

Mean 4.79ab 5.48a 3.42b  4.81ab 5.56a 3.48b  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 
 
Table 8: Effect of rooting media, irrigation interval and their interactions on number of leaves formed on 

Schefflera  arboricola Endl rooted cuttings during 2015 and 2016 seasons. 

Irrigation
 interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

Sand (S) 1.67c 1.33cd 1.00d 1.33c 1.33d 1.42cd 1.00d 1.25c 

S + C (1:1) 4.00a 4.00a 3.00b 3.67a 3.76ab 4.30a 3.21b 3.76a 

S + Per (3: 1) 2.00c 1.86c 1.33cd 1.73bc 1.88c 1.76cd 1.50cd 1.71bc 

S + N.C. (3:1) 2.36bc 2.68b 1.76c 2.27b 2.53bc 2.90b 1.89c 2.44b 

S + C + Per (2:1:1) 1.90c 2.00c 1.37cd 1.76bc 2.00c 2.17bc 1.43cd 1.87bc 

S + C + N.C. (2:1:1) 2.53b 3.10ab 2.11bc 2.58ab 2.56bc 3.00b 2.00c 2.52b 

Mean 2.41a 2.50a 1.76b  2.34ab 2.59a 1.84b  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 
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Table 9: Effect of rooting media, irrigation interval and their interactions on fresh and dry weights of leaves (g) 
formed on Schefflera  arboricola Endl rooted cuttings during 2015 and 2016 seasons. 

Irrigation 
interval

Media 

First season Second season 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

  Fresh weight (g) 

Sand (S) 17.25e 13.50ef 10.33f 13.69d 14.78e 14.50e 10.37e 13.22d 
S + C (1:1) 43.76b 50.99a 31.00c 41.92a 38.29b 48.56a 33.16bc 40.00a 
S + Per (3: 1) 20.31de 19.24de 13.89ef 17.81cd 19.42de 18.20de 15.48e 17.70c 
S + N.C. (3:1) 24.38d 27.90cd 19.20de 23.83c 27.00cd 30.11c 19.21de 25.44bc 
S + C + Per (2:1:1) 19.63de 20.67de 16.51e 18.94cd 20.67d 22.43d 14.78e 19.29c 
S + C + N.C. (2:1:1) 27.81cd 41.20bc 29.13c 32.71b 26.40cd 36.71bc 19.67de 27.59b 

Mean 25.52b 28.92a 20.01c  24.43b 28.42a 18.78c  

  Dry weight (g) 

Sand (S) 5.52cd 4.33cd 3.29d 4.38c 4.86d 4.70d 3.43d 4.33c 
S + C (1:1) 13.76ab 16.43a 9.90b 13.36a 12.63b 16.00a 10.92bc 13.18a 
S + Per (3: 1) 6.50c 6.18c 4.45cd 5.71bc 6.40cd 6.03cd 5.11d 5.85bc 
S + N.C. (3:1) 7.81bc 8.96bc 6.14c 7.64b 8.91c 9.93bc 6.34cd 8.39b 
S + C + Per (2:1:1) 6.28c 6.63c 5.30cd 6.07bc 6.80cd 7.41cd 4.88d 6.36bc 
S + C + N.C. (2:1:1) 7.10c 10.37b 5.46cd 7.64b 8.71c 12.31b 6.50cd 9.17b 

Mean 7.83b 8.82a 5.76c  8.05b 9.40a 6.20c  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
* Means followed by the same letters in column or row do not differ significantly according to Duncan's New 
Multiple Range t-Test at P = 0.05. 
 
4. Chemical composition of the leaves:  
 

It is obvious from data averaged in Table (10) that sharing either clay or Nile compost, solely or 
in combination in formulating the rooting medium scored the highest content of chlorophyll a, b and 
carotenoids (mg/g f.w.) with the mastery of sand + clay (1:1) medium, which raised photosynthetic 
pigments content in the leaves of rooted cuttings to the maximal values, whilst irrigation every 2 days 
interval treatment attained this result over the other two interval treatments. Consequently, the utmost 
high content of pigments was obtained by sticking the cuttings in sand + clay (1:1) medium and 
irrigating them once every 2 days. A similar trend was also gained concerning the percent of total 
soluble sugars. This may be attributed to the role of both clay in improving the cations exchange 
capacity and Nile compost in releasing more nutrients rendering them more available for the rooted 
cuttings. In this connection, Chen et al., (2003) elicited that substrates formulated by combining 
composted municipal solid waste with biosolids or yard trimmings with biosolids had desirable physical 
properties such as bulk density, total porosity and air space plus higher concentration of mineral 
elements. In this respect, Dumitrascu et al., (2003) found the leaf N, P and K contents were higher in 
autumn than in spring for the terminal stem cuttings of Thuja plicata, Chamaecyparis pisifera and 
Juniperus chinensis rooted on sand + leaf compost (2:1) and on sand + perlite (2:1) media. 

Total indoles percentage show a parallel behaviour to that of the above mentioned constituents, 
where inserting the cuttings in medium contained either clay or Nile compost, individually or in 
combination and irrigation once every two days gave the highest content, and thus the maximal indole 
content was recorded by connecting between sand + clay (1:1) medium and irrigation interval once 
every 2 days. The opposite was the right concerning the content of total phenols (%), as clay and Nile 
compost amendments, irrigation once 2 days and combining between them gave the least value at all. 
This may be the reason by which the combination of planting in sand + clay (1:1) medium and 
irrigating once every 2 days scored the highest rooting %, No. roots/cutting and longest root, beside 
improving the growth of the emerged formed shoot on the cutting. So, it can be advised to use such 
combination as an economic and safe way for rooting arboricola medial and basal cuttings. 
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Table 10: Effect of rooting media, irrigation interval and their interactions on chemical composition of leaves 
formed on Schefflera  arboricola Endl rooted cuttings during 2016 seasons. 

Irrigation 
interval

Media 

Irrigation Interval Irrigation Interval 

Day after 
day 

Every 2 
days 

Every 3 
days 

Mean 
Day after 

day 
Every 2 

days 
Every 3 

days 
Mean 

  Chlorophyll a (mg/g f.w.) Chlorophyll b (mg/g f.w.) 

Sand (S) 0.313 0.301 0.278 0.297 0.185 0.171 0.132 0.163 
S + C (1:1) 0.537 0.789 0.338 0.555 0.412 0.493 0.317 0.407 
S + Per (3: 1) 0.340 0.300 0.286 0.309 0.280 0.246 0.198 0.241 
S + N.C. (3:1) 0.476 0.679 0.397 0.517 0.313 0.361 0.239 0.304 
S + C + Per (2:1:1) 0.336 0.317 0.290 0.314 0.217 0.320 0.191 0.243 
S + C + N.C. (2:1:1) 0.349 0.583 0.533 0.488 0.292 0.416 0.311 0.340 

Mean 0.392 0.495 0.354  0.283 0.335 0.231  

  Carotenoids (mg/g f.w.) Total soluble sugars (%) 

Sand (S) 2.985 2.438 1.969 2.464 1.176 1.058 0.940 1.058 
S + C (1:1) .4.147 5.385 3.252 4.261 2.145 2.833 1.879 2.286 
S + Per (3: 1) 3.732 3.319 2.721 3.257 1.287 1.179 0.952 1.139 
S + N.C. (3:1) 5.816 6.384 5.171 5.790 1.503 1.963 1.317 1.594 
S + C + Per (2:1:1) 4.638 3.425 3.081 3.715 1.151 1.075 0.974 1.077 
S + C + N.C. (2:1:1) 3.755 .5.378 4.840 4.658 1.789 2.367 1.956 2.037 

Mean 4.179 4.388 3.506  1.514 1.746 1.336  

  Total indoles (%) Total phenols (%) 

Sand (S) 0.0004 0.0003 0.0002 0.0003 0.404 0.527 0.609 0.513 
S + C (1:1) 0.0007 0.0018 0.0007 0.0011 0.093 0.016 0.101 0.070 
S + Per (3: 1) 0.0003 0.0003 0.0002 0.0003 0.324 0.352 0.425 0.367 
S + N.C. (3:1) 0.0005 0.0007 0.0004 0.0005 0.275 0.303 0.361 0.313 
S + C + Per (2:1:1) 0.0004 0.0005 0.0003 0.0004 0.188 0.237 0.522 0.316 
S + C + N.C. (2:1:1) 0.0005 0.0012 0.0009 0.0009 0.188 0.018 0.187 0.131 

Mean 0.0005 0.0008 0.0005  0.245 0.242 0.368  

* C = clay, Per. = Perlite and N.C.= Nile compost. 
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