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ABSTRACT 
 

Two independent pot experiments were conducted under 
glasshouse conditions at the nursery of Antoniades Research Branch, 
Hort. Res. Inst., Alexandria, Egypt during 2010 and 2011 seasons to 
study the effect of NPK mixture (2:1:1) and kristalon (19:19:19 + 
micronutrients), both at 2 g/pot as soil drench, foliar spray with active 
dry yeast at 5 g/L and the combined treatments of 2g/pot NPK mixture 
+ 5g/L yeast and 2g/pot kristalon + 5g/L yeast, when applied six times 
with one month interval during the growing season, on growth and 
chemical composition of Brassaia actinophylla, Endl. and Euonymus 
japonicus Thunb cv. Aureus 6-months-old transplants cultivated in 
20-cm-diameter plastic pot filled with about 2.5 kg of pure sand or 
sand amended with 25% of either loam or farmyard manure (FYM). 
Both fertilization and medium treatments were interacted factorially. 

The obtained results indicated that all fertilization treatments 
significantly improved all vegetative and root growth traits of both 
plants used in this study compared to control, especially the combined 
treatment between 2g/pot kristalon and 5g/L active dry yeast. Addition 
of either loam or FYM induced also, a marked improve in the various 
vegetative and root growth parameters, especially FYM compost, 
which gave better results than loam. The least improvement, on the 
other hand, was found due to spraying yeast alone at 5g/L. A similar 
trend was also obtained concerning the contents of chlorophyll a, b, 
carotenoids, N, P and K in the leaves of both plants. However, the 
superiority in all vegetative and root growth characters, as well as 
chemical composition in the two plants was for the interaction 
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treatment between fertilization with kristalon at 2g/pot + active dry 
yeast at 5g/L and planting in the sand amended with 25% FYM, as 
this interaction, in general gave the utmost high means compared to 
control and all other treatments.   

So, it could be recommended to cultivate the 6-months-old 
transplants of both Brassaia actinophylla, Endl. and Euonymus 
japonicus Thunb cv. Aureus in sand + 25%FYM mixture and fertilize 
them with 2g/pot kristalon (as a soil drench) + 5g/L active dry yeast 
(as a foliar spray), six times with one month interval during the active 
growing season, to obtain good and healthy growth. 

         

INTRODUCTION 
 

The importance of some ornamental indoor plants is mainly 
referred to beauty of their leaves; among of them may be Brassaia 
actinophylla, Endl. (Schefflera actinophylla (Endl.) Harms), 
Australian umbrella tree that belongs to Fam. Araliaceae. It is an 
evergreen tree up to 40 ft. height, native to Australia and widely used 
as one of the most decorative foliage pot plants, and also for 
gardening and landscape. May be kept multiple-stemmed and bushy 
by cutting-back. Propagates by seeds, cuttings and air-layers (Bailey, 
1976). Another one is Spindle tree, Euonymus japonicus Thunb cv. 
Aureus plant that belongs to Fam. Celastraceae. It is an evergreen 
shrub or tree, native to South Japane; leaves with large golden yellow 
blotch in center make it an amenity foliage pot plant; due to its 
compact growth and dense leaves, it may be used for limitation 
(Bailey, 1976). 

Many workers affirmed that growing medium is considered one 
of the main factors affecting the growth and production of indoor pot 
plants, as it greatly affects providing plants with water, nutrition and 
aeration. However, many kinds of media were studied by several 
investigators. In this concern, Wazir et al. (2004) on Schefflera 
actinophylla, found that amending the garden soil+silt with leaf 
mould, farmyard manure or greenfert compost recorded the maximum 
survival%, plant height, stem thickness, stem weight, No. branches 
and leaves/plant, leaf area, No. roots, root length and thickness, root 
weight and crown thickness. Likewise, Cardoso and Ramirez (2006) 
postulated that organic matter compost derived from tannery waste 
and sewage sludge after removing all contaminants markedly 
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improved growth and quality of Schefflera actinophylla and Dracaena 
sanderiana plants with raising tissue content of N, P, Mn and Zn. El-
Sayed and El-Shal (2008) stated that peatmoss alone as a medium of 
Brassaia plants significantly increased plant height, stem diameter, 
No. leaves and aerial parts and roots fresh and dry weights comparing 
with the sand. The leaf content of N, P, K, Fe, Mn and Zn was also 
increased. In addition, Abdel-Fattah et al. (2008) reported that 
farmyard and chicken manures was the best organic additives to sand 
for increasing vegetative and root growth, as well as the content of 
chlorophylls a, b, carotenoids, N, P, K, Fe, Mn and Zn in the leaves of 
Schefflera plant. Similar observations were also obtained by Marfa et 
al. (2002) on Euonymus japonicus and Nerium oleander, Gad (2003) 
on Ficus benjamina, Verhagen (2004) on Tagetes erecta, Salvia 
splendens and Scaevola aemula, Chen and Li (2006) on 
Spathiphyllum, Shahin et al. (2007) on Agave americana cv. 
Marginata and El-Sayed et al. (2009) on Nephrolepis exaltata. 

Many workers proved that the good nutrition with any type of 
fertilizers usually improves growth and quality of various plants. This 
truth was emphasized by Abdel-Fattah et al. (2009) who revealed 
that the combination of Fe+Zn+Mn at 240+120+120 ppm and active 
dry yeast at 8g/L significantly enhanced vegetative and root growth of 
Schefflera transplants, as well as leaf content of chlorophylls a and b, 
carotenoids, N, P, K, Fe, Zn and Mn. Abdel-Wahid et al. (2006) 
observed that using yeast twice at 4 g/L+ 6g NPK/plant significantly 
increased height, fresh and dry weights of shoots and N% in roots of 
Euonymus japonicus plant, while yeast alone led to an increment in 
No. branches, stem diameter, root length, fresh and dry weights of 
roots, carotenoids content in leaves and K% in roots. On the same 
line, were those results of Desouky (2004) on Strelitzia reginae, 
Broschat (2006) and El-Sayed et al. (2010) on Spathiphyllum and El-
Sayed et al. (2010) on Vinca rosea cv. major. 

This study, however aims to elicite the effect of both media and 
fertilization, as the main important factors on growth and performance of 
Schefflera and Euonymus foliage pot plants.       

 

MATERIALS AND METHODS 
 

Two independent pot experiments were carried out under 
glasshouse conditions at the nursery of Antoniades Research Branch, 
Hort. Res. Inst., Alexandria, Egypt during the two successive seasons 
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of 2010 and 2011 to explore the response of Schefflera and Euonymus 
transplants to some prepared media, some fertilization treatments and 
their interactions. 

So, six-months-old transplants of both Brassaia actinophylla, 
Endl. of about 22-25 cm height with 8-10 leaves and Euonymus 
japonicus Thunb. cv. Aureus of about 12-14 cm height and one branch 
carries about 28-30 leaves were planted on March, 21st. for the two 
seasons in 20-cm-diameter plastic pots (one transplant/pot) filled with 
about 2.5 kg of one of the following media: pure sand, sand + 25% 
loam and sand + 25% farmyard manure (FYM). The physical and 
chemical properties of the used sand and loam are shown in Table (a), 
while those of FYM are averaged in Table (b).  
 
Table (a): Some physical and chemical properties of sand and 
loam during 2010 and 2011 seasons. 

 
 
Table (b) Some physical and chemical properties of farmyard 
manure (FYM) used in both seasons. 

 
 
After three weeks from planting (on April, 11th), the following 

fertilization treatments were applied as follows: 
1.No fertilization, referred to as control. 
2.Chemical fertilization with either a mixture of NPK (2:1:1) or 

kristalon fertilizer (19:19:19 + micronutrients, manufactured by 
DSM Agrospecialists, Holland) at the rate of 2g/pot for each, added 
as a soil drench, six times with one month interval. Ammonium 
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sulphate (20.5% N), calcium superphosphate (15.5% P2O5) and 
potassium sulphate (48.5% K2O) fertilizers were used to obtain the 
required ratio for the mixture of NPK.    

3. Biofertilization with an aqueous solution of active dry yeast at the 
rate of 5 g/L combined with 30 g sucrose/L was applied as a foliar 
spray, six times with one month interval till the solution was run-off. 
The chemical composition of the active dry yeast used in the two 
seasons are indicated in Table (c). 

4. Drenching with either NPK mixture (2:1:1) or kristalon (at 2g/pot) 
was combined with spraying of yeast (at 5g/L) to form the following 
two combined treatments: 

a. 2g/pot NPK mixture + active dry yeast at 5 g/L. 
b. 2g/pot Kristalon + active dry yeast at 5 g/L. 

 
Table (c): Chemical composition of the active dry yeast used in the 
two seasons. 

Proteins 47.0% Niacin 300-500 µ/g 
Carbohydrates 33.0% Pyrodoxin 28.0 µ/g 
Minerals 8.0% Pantathenate 70.0 µ/g 
Nucleic acids 8.0% Biotin 1.3 µ/g 
Lipids 4.0% Cholin 4000 µ/g 
Thiamine 60-100µ/g Folic acid 5.13 µ/g 
Riboflavin 35-50 µ/g Vit. B12 0.001 µ/g 

Approximate composition of minerals (mg/g): 
Na 0.12 Cu 8.0 
Ca 0.75 Se 0.1 
Fe 0.02 Mn 0.02 
Mg 1.65 Cr 2.2 
K 21.0 Ni 3.0 
P 13.5 Va 0.04 
S 3.9 Mo 0.4 
Zn 0.17 Sn 3.0 
Si 0.03 Li 0.17 
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5. Each fertilization treatment mentioned above was interacted with 
each type of the used media to form eighteen interaction 
treatments. 

The layout of the experiments in the two seasons was a complete 
randomized design in factorial experimental type (Mead et al., 1993) 
with three replicates, as each replicate contained five plants. All plants 
under various treatments received the usual agricultural practices 
recommended for such plantation whenever needed. 

At the end of each season (October, 1st.), the following data were 
recorded for both plants: plant height (cm), stem diameter (cm), 
number of leaves/plant and aerial parts and roots fresh and dry 
weights (g). In case of Schefflera, fresh and dry weights of aerial parts 
individually expressed for leaves and stem (each alone). Moreover, 
number of branches/plant and leaf area (cm2) were recorded for 
Euonymus plants only. In fresh leaf samples taken from the middle 
parts of both plants in the only second season, photosynthetic 
pigments (chlorophyll a, b and carotenoids, mg/g F.W.) were 
determined according to Moran (1982), while in dry samples, the 
percentages of nitrogen using micro-kjeldahle method (Jackson, 
1973), phosphorus colorimetrically as described by Cottenie et al. 
(1982) and potassium using flamephotometer set (Jackson, 1973) 
were measured.  

Data were then tabulated and statistically analyzed according to 
SAS Program (1994) using Duncan's Multiple Range Test (Duncan, 
1955) to compare among means of the different treatments.     

 

RESULTS AND DISCUSSION 

I. Effect of fertilization treatments, media and their interactions 
on growth and chemical composition of Brassaia actinophylla: 

a. On vegetative and root growth: 
It is obvious from data in Tables (1, 2 and 3) that all fertilization 

treatments employed in this work caused a marked increment in plant 
height (cm), stem diameter (cm), No. leaves/plant and fresh and dry 
weights of leaves, stem and roots (g) with various significant 
differences in comparison to control treatment in the two seasons, 
especially the combined treatment between 2g/pot kristalon and yeast 
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at 5g/L which recorded the utmost high means at all. Also, addition of 
either loam or FYM to sand at 25% significantly improved all 
previous parameters, especially the FYM compost that gave the 
highest averages in both seasons. However, the superiority in the two 
seasons was due to the interaction treatment between fertilization with 
2g/pot kristalon + 5 g/L active dry yeast and planting in the sand 
amended with 25% FYM, while the inferiority was for the interaction 
between spraying yeast alone and planting in the pure sand. So, yeast 
alone slightly improved vegetative and root growth, but collecting 
between it and either NPK mixture or kristalon clearly improved 
growth. In addition, using FYM in preparing the growing medium 
gave better results than using loam. 

Stimulation of plant growth due to kristalon and yeast 
application would be reasonable since different nutrients from 
kristalon usually activate vital processes, produce essential 
compounds as carbohydrates, proteins, hormones, enzymes and 
energy-reserve material (Broschat, 2006), while yeast contains 
proteins, amino acids, ash, glycogen, fats, cellulose and vitamin B, 
which necessary for healthy growth (Anonymous, 1994). 
Furthermore, farmyard manure has a high manurial value for crop 
yields (Drechsel and Reck, 1998), it may improve soil structure and 
texture, increase cation exchange capacity and fertility (Singh, 1999). 
Besides, it raises the water holding capacity of the growing mixture 
and consequently, water uptake by plants which leads finally to 
activate vital processes to produce more constituents necessary for 
more growth and high quality (Gonzalez and Cooperband, 2003). 

These results are in harmony with those detected by Wazir et al. 
(2004), Cardoso and Romeriz (2006), El-Sayed and El-Shal (2008) 
and Abdel-Fattah et al. (2008) on Schefflera, Abdel-Wahed et al. 
(2006) on Euonymus japonicus and El-Sayed et al. (2010) on 
Spathiphyllum. 
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b. On chemical composition: 
As shown in Table (4), it is clear that the content of chlorophyll 

a, b and carotenoids (mg/g F.W.), as well as the percentages of N, P 
and K in the leaves were markedly increased as a result of dressing 
with either fertilization treatments used in such trial. Combining 
between yeast (at 5g/L) and either NPK mixture or kristalon (at 
2g/pot) induced an additional increment in the above mentioned 
constituents, but the mastery was for the combination of 2 g 
kristalon/pot + 5 g yeast/L which registered the highest values at all. 
This may indicate the synergistic effect of both kristalon and yeast to 
lump their benefits for supplying the plants luxuriously with some   
nutrients and vital components that accelerate biosynthesis rate and 
lead finally to accumulation of more constituents in plant organs. 

Applying either loam or FYM at 25% to the sand pronouncedly 
increased the content of various active constituents in the leaves of 
treated plants, especially FYM which scored better means than loam. 
This may explain the role of FYM in improving soil fertility and 
cation exchange capacity which lead to supplying the plants with more 
nutrients (Singh, 1990). 

As for interaction treatments, data revealed that fertilizing with 
kristalon (2g/pot) + yeast (5g/L) and planting in sand strengthened 
with 25% FYM was the best interaction treatment compared to all 
other ones, as it gave the highest content of the different constituents. 
On the same line, were those results of Abdel-Fattah et al. (2008) on 
Brassaia actinophylla, Al-Sayed et al. (2009) on Nephrolepis exaltata 
and El-Sayed et al. (2010) on Vinca rosea cv. Major. 

II. Effect of fertilization treatments, media and their interactions 
on growth and chemical composition of Euonymus japonicus: 

a. On vegetative and root growth: 
Similar observations to those of Schefflera plant were also noticed 

in case of Euonymus one, as all vegetative and root growth traits 
(expressed as: plant height (cm), stem diameter (cm), No. branches and 
leaves/plant, leaf area (cm2) and fresh and dry weights (g) of aerial parts 
and roots) were also increased in response to the different fertilization 
and medium treatments applied in this investigation (Tables, 5 and 6). 
The best fertilization treatment was a combination of 2g/pot kristalon + 
5g/L active dry yeast, while the best medium was a mixture of sand + 
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25%FYM, as these two  treatments  recorded  the  utmost  high  means  
in both seasons comparing with control and other individual treatments. 
However, the prevalence in the two seasons was found due to dressing 
with kristalon (2g/pot) + yeast (5g/L) and planting in sand fortified with 
25% FYM, as this interaction treatment scored the highest values in most 
cases of both seasons. The rank of improvement due to active dry yeast 
alone was less than using it with either NPK mixture or kristalon, but the 
latter (kristalon) gave when used individually or in combination with 
yeast better results than using NPK mixture alone or in combination. 
Also, addition of FYM compost gave better records than loam. 

These findings could be interpreted and discussed as done before 
in case of vegetative and root growth of Schefflera plant. Moreover, 
they are in accordance with those findings attained by Marfa et al. 
(2002) and Abdel-Wahed et al. (2006) on Euonymus japonicus. 

b. On chemical composition: 

According to data presented in Table (7), it could be concluded 
that application of either NPK mixture or kristalon, individually or in 
compination with yeast induced a marked augmentation in the leaf 
content of chlorophyll a, b and carotenoids (mg/g F.W.), as well as the 
percentages of N, P and K, while yeast alone caused a slight 
increment. Similarly, addition of either loam or FYM to sand helped 
in rising content of the different aforestated constituents, especially 
FYM that recorded higher contents than loam. In general, the 
dominance was ascribed to the interaction between 2g/pot kristalon + 
5 g/L active dry yeast fertilization treatment and cultivating in the 
mixture of sand+25% FYM compost, which gave the highest contents 
compared to control and all other treatments. 

These results may be discussed and interpreted as those attained in 
case of chemical composition of Schefflera plant as previously 
mentioned. Furthermore, they are coincidence with the results postulated 
by Gad (2003) on Ficus benjamina, Desouky (2004) on Strelitzia 
reginae, Shahin et al. (2007) on Agave Americana cv. Marginata and El-
Sayed et al. (2010) on Vinca rosea cv. Major. 

Briefly, to obtain the best growth and highest quality from 
commercial point of view, it is recommended to fertilize both Schefflera 
and Euonymus plants with kristalon (2g/pot as a soil drench) + active dry 
yeast (5g/L as foliar spray), six times with one month interval during 
growing season proved planting them in a mixture of sand + 25% 
farmyard manure compost. 
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تأثير بعض البيئات و معاملات التسميد على نمو و جودة بعض نباتات 
  الأصص الورقية

  )٢( و بشرة عبد االله السيد)١( هشام فخري الطيب و)١(سيد محمد شاهين

   بحوث الحدائق النباتية، معهد بحوث البساتين، مرآز البحوث الزراعية، الجيزة، مصرقسم١
  قسم بحوث الزينة، معهد بحوث البساتين، مرآز البحوث الزراعية، الجيزة، مصر٢
  

أجريت تجربتا أصص منفصلتين داخل احدى الصوبات الزجاجية بمشتل فرع بحوث حدائق              
ساتين،   د بحوث الب ادس، معه مي  أنطوني كندرية، مصر خلال موس ك ٢٠١١ و ٢٠١٠الأس  و ذل

ـ      وط ال سميد بمخل أثير الت ة ت ستالون ) ٢:١:١ (NPKلدراس ر  + ١٩:١٩:١٩(و الكري عناص
إصيص آإضافة أرضية، الرش الورقي بالخميرة الجافة النشطة   / جم ٢، آلٍ منهما بمعدل     )صغرى
ـ              / جم ٥بمعدل   وط ال ونتين من مخل وليفتين المك ر، و الت رة   ) + إصيص / جم  ٢ (NPKلت  ٥(الخمي

مرات بفاصل   ) ٦(، عند اضافتها    )لتر/ جم ٥(الخميرة  ) + إصيص/ جم ٢(و الكريستالون   ) لتر/جم
شتلات                     اوي ل و و الترآيب الكيم ى النم زمني شهر بين آل مرتين متتاليتين خلال موسم النشاط عل

شفليرا  وس ) .Brassaia actinophylla, Endl(ال  Euonymus japonicus(و الأيونيم
Thunb cv. Aureus ( وءة   ٢٠عمر ستة أشهر و المنزرعة في أصص بلاستيك قطرها  سم ممل

ة٢٫٥بحوالي  ات التالي د البيئ م من أح ـ :  آج دعم ب ط أو الرمل الم من الطمي او % ٢٥الرمل فق
سميد و              . آومبوست مخلفات المزرعة    املات الت ين مع شترآة ب اعلات الم أثير التف م دراسة ت ا ت  آم

  .البيئات المستخدمة
اً في                  سميد أحدثت تحسناً معنوي املات الت و لقد أوضحت النتائج المتحصل عليها أن جميع مع
ة من                النمو الخضري و الجذري للنباتين موضع الدراسة مقارنة بالكنترول، خاصة التوليفة المكون

ا أحدثت إضافة الطمي أو     ). لتر/ جم٥بمعدل (و الخميرة ) إصيص/ جم٢بمعدل  (الكريستالون   آم
و الخضري و                       ع قياسات النم اً في جمي ة الزراعة تحسناً ملحوظ آومبوست مخلفات المزرعة لبيئ

ى الجانب    . الجذري، خاصة آومبوست مخلفات المزرعة، الذي أعطى نتائج أفضل من الطمي            عل
تج عن    ذري ن و الخضري و الج ي النم ستوى للتحسن ف ل م إن أق ر، ف ط الآخ الخميرة فق رش ب ال

دل ( م٥بمع ر/ ج ن        ). لت وى الأوراق م ق بمحت ا يتعل شابهة فيم ائج م ى نت صول عل م الح د ت و لق
ع        . آلوروفيللي أ، ب، الكاروتينويدات، النيتروجين، الفوسفور و البوتاسيوم         سيادة في جمي إلا أن ال

الف                 ات س وى الأوراق من المكون ذلك محت ذآر في آلا       قياسات النمو الخضري و الجذري، و آ ة ال
الخميرة    ) + إصيص/ جم ٢(النباتين آانت للمعاملة المشترآة بين التسميد بالكريستالون          ٥(الرش ب

م ر/ج ل ) لت وط الرم ي مخل ة ف ة + و الزراع ات المزرع ي أعطت %)٢٥(آمبوست مخلف ، و الت
  .بصفة عامة أعلى المتوسطات مقارنة بالكنترول و جميع المعاملات الأخرى

ه، يم شفليرا    و علي اتي ال هر لنب تة أش ر س شتلات عم ة ال ن التوصية بزراع  Brassaia(ك
actinophylla, Endl. (  و الأيونيموس)Euonymus japonicus Thunb cv. Aureus (

ل   وط الرم ي مخل ة  + ف ات المزرع ت مخلف سبة (آومبوس ن  %) ٢٥بن ة م سميد بتوليف ع الت م
ر / جم ٥بمعدل (لخميرة و الرش بمحلول ا) إصيص/ جم ٢بمعدل  (الكريستالون   ، ست مرات و   )لت

  .بفاصل شهر بين آل مرتين متتاليتين خلال موسم النشاط للحصول على أفضل نمو و أعلى جودة
 

 


