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The experimental trial was consummated throughout two successive seasons (2014/2015 and 
2015/2016) at the nursery of Faculty of Agriculture, Cairo University, Giza to find out the individual and 
the combined effects of different growing media and types of fertilization (Actosol and Nitrobein) on 
flowering and chemical composition of Calendula officinalis plant for achieving the hope of producing 
plants with good quality. The results emphasized that using the mixture of sand+ compost and followed 
by clay+ compost (1:1, v/v) were the best growing media used in improving total number of flower 
heads/plant, fresh and dry weights of petals (g/plant). Moreover, the mixture of sand+ compost medium 
proved its superiority with occupying the first category in improving carotenoids content in ray florets and 
total carbohydrates content, N, P and K contents in leaves. Meanwhile the mixture of clay+ compost 
medium occupied the second rank in improving the previous chemical constituents .Regarding the 
effects of fertilization on all plant parameters, it is clear that either actosol or nitrobein with their two 
levels (2.5 and 5ml/l), clearly improved in most cases of the previous plant traits, with the superiority of 
receiving plants nitrobein at 5ml/l .From the aforementioned results, it could be recommended to use the 
mixture of either sand+ compost or clay+ compost media with supplying plants by actosol or nitrobein 
with the  levels of 2.5 to 5 ml/l for achieving  the hope of producing Calendula officinalis plants of good 
quality.  

Keywords:Calendula officinalis, growing media, Clay, Sand , Compost,  Nitrobein (bio fertilizer), Actosol (organic 
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INTRODUCTION 

The common Marigold or pot Marigold, is 
formally known as Calendula officinalis Linn. of 
the Asteraceae family is widely cultivated and can 
be grown in sunny locations in most kinds of soil, 
it bloom quickly from seed ( in under two months 
in bright yellows , gold and oranges flowers 
heads. Pot marigold florets are edible. They are 
often used to add color to salads or added to 
dishes as a garnish and lieu of saffron. Flowers 
were used in ancient Greek, Roman, Middle 

Eastern and Indian cultures as a medicinal herb 
as well as a dye for fabric, food and cosmetics. 
Many of these uses persist today. They are also 
used to make oil that protects the skin.  The 
methanol extracts of Calendula officinalis 
exhibited antibacterial activity and both of the 
methanol and the ethanol extracts all showed 
antifungal activities. It is occasionally used in India 
as a colorant and for flavoring. Calendula 
officinalis L is also used for culinary purposes, and 
for ethno veterinary medicine. It contains many 

http://www.isisn.org/
mailto:mahygirl@ymail.com


El-Sayed et al.,                            Effect of growing media bio and organic fert. on Calendula officinalis L. 

 

        Bioscience Research, 2018 volume 15(3): 2029-2040                                                            2030 

 

types of secondary metabolites, including 
terpenoids, flavonoids, carotenoids, volatile oils, 
quinones, lipids, and coumarins. Many of these 
compounds have potent pharmacological and 
biological activities that support its history of ethno 
medicinal use. Quave (2013).  

Growing media play a major role in plant 
growth and development. They act as plant 
support, serve as a source of water and essential 
plant nutrient and permit the diffusion of oxygen to 
the root. In this regard, many authors agreed that 
sandy soil is usually considered the cheapest and 
most readily available material (Floyed, 1965 and 
Hall and Richmond, 1968). Clayey soil is also 
subjected to formation of cracks when it is dry.  

Soil fertility means the soil capacity to supply 
the plants with their requirements from nutrient, 
water and air along the growth season (Askar 
1988). Amending the organic compost into the 
sandy soil proved highly beneficial effect on both 
soil properties and plant growth. Decomposition of 
the compost allows more releasing of inorganic 
elements in available forms to be more easily up 
taken by the plant roots. In addition, organic acids 
released during decomposition help more 
releasing of the nutrients from the mineral portion 
of the soils (Shank and Gouin, 1985).  

Actosol is an organic fertilizer containing 2.9% 
humic acid and either Fe, Zn or Mn (El-Seginy, 
2009). Using actosol containing humic acid seems 
to be valuable in correcting the wide spread 
occurrence of certain nutrient efficiency 
symptoms. This is attained through increasing the 
soil water holding capacity, promoting soil 
structure and enhancing the metabolic activity of 
microorganisms. It also acts as a source of 
nitrogen, phosphorus and sulfur for plants 
(Petrovic et al., 1982 and Higa and Wididana, 
1991). Humic acid substances isolated from 
different materials contained 45-65% carbon, 30-
48% oxygen, 2-6% nitrogen and 5% hydrogen. 
Humic substances (HS) are an extremely 
important soil component because they constitute 
a stable fraction of carbon (C), thus regulating the 
carbon cycle and release of nutrients including 
nitrogen (N), phosphorus (P) and sulphur (S).  

Nowadays, using bio fertilizers, as a natural 
preparation containing one or more of beneficial 
microorganisms that can release nutrient from 

rocks and organic matter to become available of 
the most important requirements to protect 
environment from pollution, besides getting a safe 
and clean product. Some of the microorganisms 
can fix atmospheric nitrogen in a free living state 
e.g. Azotobacter and Azospirillum. Nitrobein (bio 
fertilizers contains a specific strain of Azotobacter 
chroococcum bacteria). Moreover, Azotobacter 
bacteria excreted some growth promoting 
hormones, e.g. gibberellin, cytokinin- like, 
substances pyroidoxin, nicotinic and pantothenic 
acids, (Darwish, 2002).  

Therefore, this work aimed to study the effect 
of different growing media, types of fertilization 
(organic and bio) and their interaction on flowering 
and chemical constituents of Calendula officinalis 
for an attempt to improve the different plant traits 
under the local condition in Egypt. 
 
MATERIALS AND METHODS 

The experimental trial was consummated 
throughout two successive seasons (2014/2015 
and 2015/2016) at the nursery of Faculty of 
Agriculture, Cairo University, Giza to find out the 
individual and combined effects of different 
growing media and types of fertilization on 
flowering and some chemical composition of 
Calendula officinalis plant for achieving the hope 
of producing plants of good quality. 

Seedlings of Calendula officinalis of (15 cm) in 
height bearing 5 leaves were selected in both 
seasons. Different growing media were used in 
two seasons. Clay, sand, clay+ sand (1:1, v/v), 
sand+ compost (3:1, v/v) and clay+ compost (1:1, 
v/v). Physical and chemical properties of the used 
growing media are presented in Tables (A, B and 
C) as described by Jackson (1973).                                

Plastic pots of 30 (cm) in diameter were used 
in the two seasons.   Actosol is a commercial 
liquid organic fertilizer containing 2.9% humic 
acid, macro and micro nutrients. Main 
characteristic of the used liquid active fertilizer 
(Actosol) are presented in Table (D). 

Nitrobein: 
 A bio fertilizer contain a specific strains of 

Azotobacter chroococcum and Azospirillum 
baracillense  

Table (A): Physical properties of sand and clay used in plantation.  

Soil texture Coarse sand Fine Sand Clay sand Silt 

Sand 88.04 3.21 0.72 8.03 

Clay 1.20 22.6 21.7 54.50 
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Table (B): Chemical properties of sand and clay used in plantation. 

 

Table (C): Chemical properties of the used compost 
O.C O.M C/N% pH E.C 

12.54 21.56 8.90 8.11 4.10 

Macro elements (%) 
Mg Ca K P N 

0.74 0.17 1.82 0.47 1.41 

Micro elements (ppm) 

Cu Mn Fe Zn 

46 110 1021 28.40 

 
Table (D): Main characteristic of the used liquid active fertilizer (Actosol). 

Components Value Components Value Components Value 

Humic acid (%) 
 

Organic matter/ total 
solids (%) 

Total HA/ total solids 
(%) 

 
Organic carbon (%) 

C / N ratio 
pH 

2.9 
 

   42.51 
 

168.80 
 
 

24.64 
2.46 
8.10 

EC (dS/m-1) 
N     (%) 
P      (%) 
K     (%) 
Ca   (%) 
Mg   (%) 

5.90 
10.00 
10.00 
10.00 
0.06 
0.05 

B    (mg/l) 
Fe  (mg/l) 
Mn (mg/l) 
Zn  (mg/l) 

 

70.0 
900.00 
90.00 
90.00 

 
Procedure:  

in both seasons, the seeds were planted on 
September 15th in plastic trays and the seedlings 
of 15 cm. length bearing 5 leaves were selected 
and transplanted on October 15th in 30 cm. plastic 
pots filled with the above mentioned growing 
media (one plant/pot) and every type of growing 
media used was divided into five groups for 
studying the effect of fertilization treatment which 
were applied after one month from transplanting 
(November 15th) as follows: Untreated plants ( 
control), foliar spraying with Actosol at either 2.5 
or 5 cm³/L and soil drench with Nitrobein at either 
2.5 or 5 cm³/L. All fertilization treatments were 
applied at two weeks intervals till the end of 
experiment at the mid of May. The plants were left 
to grow under open field condition and received 
fertilization treatments 10 times throughout the 
growth cycle of the plants.  

Experimental design: 
The layout of the experiment was factorial in 

randomized complete block design (RCBD), with 
three replicates, the first factor was the type of 
growing medium, whereas the second one was 
the different fertilization treatments. Every 
experimental unit was represented by 4 plants 
and every treatment represented by 12 plants. 
Regular agricultural practices such as weeding 
and watering etc…. were carried out whenever 
needed, where the mixture of ammonium sulphate 
( 20.5 % N ) calcium superphosphate (15.5% 
P2O5) and potassium sulphate ( 48.5% K2 O) was 
used as a source of NPK and applied at a ratio of 
1:2:1 ( 3g/pot) on January 1st in both seasons.     

Data recorded: Number of flower heads/ plant, 
total fresh weight of petals (g/plant), total dry 
weight of petals (g/plant), pigments content at the 
beginning of flowering, determination of  
carotenoids in dry petals were carried out 
according to Wettstien (1957), total carbohydrates 

Anions (mg/l) Cations (mg/l) E.C 

(dS/m) 
pH S.P. 

Soil 
texture 

SO3 Cl HCO3 K+ Na+ Mg++ Cu++ 

22.56 14.5 2.41 0.62 20.40 4.98 13.46 3.46 7.75 21.07 Sand 

 4.33 3.54 2.30 3.89 1.29 2.94 1.51 7.40 42.30 Clay 
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in leaves were determined using colorimetric 
method described by Smith et al., (1956), 
Nitrogen, Phosphorus and potassium % in leaves 
where Nitrogen was determined by micro-
Kjeldahle apparatus (Blake, 1965), Phosphorus 
was calorimetrically determined in the acid 
digested using ascorbic acid method (John and 
David 2000). Potassium was determined using the 
flame-photometer (Dewis and Freitas, 1970), Data 
were then tabulated and statistically analyzed 
using SAS computer program (1994), and means 
were compared by L.S.D test according to 
Snedecor and Cochran (1982). 
 
RESULTS AND DISCUSSION 

1-Effect of growing media, types of fertilization 
and their interaction on flowering:                                                                                                    

The effects of growing media, fertilization 
treatments, and their interactions on total number 
of flower/plant indicated that growing plants in the 
mixture of sand + compost medium significantly 
gave the highest total number of flowers/plant in 
the two seasons, followed with a significant 
difference by plant which grown in the mixture of 
clay + compost in the two seasons. Whereas, the 
plants which grown in sand medium in the two 
seasons, gave the lowest values. 

 On the other side, the different types of 
fertilization treatments, showed negligible and 
insignificant effects on number of flowers/plant in 
both seasons. However, Actosol and Nitrobein 
especially at the high rate (5ml/l) gave the highest 
number of flowers/plant in both seasons. It is 
evident from the obtained values that nitrobein at 
5 ml/l, was the best treatment used in elevating 
the scored values in the two seasons. Similar 
results were obtained on the stimulating effect of 
nitrobein on number of flowers by El-Leithy(2007) 
on Matricaria chamomilla, El-Maadawey (2007) on 
Tagetes erecta L., Abo-Baker and Mostafa (2011) 
on Hibiscus sabdariffa, Arab et al.,(2015) and  
Kammak et al., (2015)  on marigold ( Calendula 
officinalis L.).Regarding the interaction, the data 
registered in Table (1) revealed the prevalence of 
growing plants in the mixture of sand + compost 
with supplying plants with actosol at 5 ml/l in the 
first season, and the plants which grown in 
mixture of sand + compost combined with 
Nitrobein at 5 ml/l in the second season in 
increasing total number of flower/plant. It is 
evident from data outlined in Table (1) that the 
utmost high values were gained in the two 
seasons due to growing plants in the mixture of 
sand + compost medium with receiving plants 

Nitrobein at either 2.5 or 5 ml/l in both seasons.  
The increment on total number of 

flowers/plant due to using the mixture of sand + 
compost medium is in accordance with that 
obtained by  Nazari et al., (2008) on Tagetes 
erecta L., Hendawy and Khalid (2011) on 
chamomile (Matricaria chamomilla L.), El-Hindi 
(2012) and Hasan et al., (2014) on Calendula 
officinalis L.                                                                 

Regarding to the effect of the different 
treatments on fresh weight of petals, it is clear 
from data in Table (2) that using the mixture of 
sand + compost medium led the plants to produce 
the heaviest fresh weight of petals in both 
seasons. However, growing plants in the mixture 
of clay + compost occupied the second rank with 
significant difference in improving such traits in 
the two seasons.  

 On the other hand, all fertilization treatments 
caused an increment on fresh weight of petals 
with significant effects comparing with control in 
the first season. Meanwhile the significantly 
highest values were obtained due to applying 
Nitrobein at 5 ml/l in the second one.  

The interaction, on the other side revealed the 
superiority of growing plants in the mixture of sand 
+ compost medium with applying either Actosol at 
2.5 ml/l or Nitrobein at 2.5 ml/l in raising fresh 
weight of petals in the first season as well as with 
receiving plants which grown in the same medium 
(sand + compost), Nitrobein at either 2.5 or 5 ml/l 
in the second one.  

Dry weight of petals as influenced by the 
different treatments behaved the same direction of 
the effect of such treatments on fresh weight of 
petals as indicated in Table (3). However either 
the mixture of sand + compost medium or that 
clay + compost succeeded to raise dry weight of 
petals comparing with that gained from the other 
growing media used in both seasons. In addition, 
the mixture of sand + compost medium proved to 
be the best in raising such trait in both seasons. 
The increment on fresh and dry weights of 
flowers/plant due to using the mixture of sand + 
compost medium is in accordance with that 
obtained by  Nazari et al., (2008) on Tagetes 
erecta L., Hendawy and Khalid (2011) on 
chamomile (Matricaria chamomilla L.), El-Hindi 
(2012) and Hasan et al., (2014) on Calendula 
officinalis L.            

Slight effects, on the other side, were noticed 
on such parameter due to applying the different 
fertilization treatments in both seasons. 
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Table (1). Effect of growing media Actosol and Nitrobein on total number of flower heads /plant of 
Calendula officinalis L. plants during two seasons of 2014/2015 and 2015/2016 

First Season, 2014/2015 Fert. (B) 

Media (A) 

Mean C+Comp. S+Comp. C+S S C 

14.63 20.42 20.75 10.75 7.00 14.25 Cont. 

14.57 15.08 25.17 12.50 6.50 13.58 A1 

16.43 16.75 29.67 14.00 8.00 13.75 A2 

15.65 18.67 27.25 12.67 6.25 13.42 N1 

16.67 20.42 26.75 16.00 5.91 14.25 N2 

 18.27 25.92 13.18 6.73 13.85 Mean 

L.S.D at 0.05for: 
Media (A)                                      2.80 
Fertilization (B)                             N.S 
Interaction (AB)                            6.27 

Second season, 2015/2016 

12.70 17.92 18.00 9.16 7.25 11.17 Cont. 

13.88 13.83 22.08 12.58 6.41 14.50 A1 

15.85 18.58 27.08 12.00 5.83 15.75 A2 

18.28 29.33 29.08 10.67 6.91 15.42 N1 

18.65 22.92 32.08 12.08 6.16 20.00 N2 

 20.52 25.67 11.30 6.51 15.37 Mean 

L.S.D at 0.05for: 
Media (A)                                      3.41 
Fertilization (B)                             N.S 
Interaction (AB)                            7.63 

C=clay  S=sand  C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  A1=Actosol 2.5ml/L 
A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein  5ml/L.          

 
Table( 2).Effect of growing media, Actosol and Nitrobein on total fresh weight of petals (g/plant) of 

Calendula officinalis L. plants during two seasons of 2014/2015 and 2015/2016.                                                                                                               

         
First season, 2014/2015 

Fert. (B) Media (A) 

Mean C+Comp. S+Comp. C+S S C 

26.11 40.01 43.00 18.81 8.85 19.89 Cont. 

31.36 37.05 54.95 25.86 12.58 26.38 A1 

30.10 35.75 48.07 29.12 12.54 25.03 A2 

30.96 38.88 52.29 26.53 11.08 26.01 N1 

30.40 40.82 43.92 31.09 10.45 25.70 N2 

 38.50 48.45 26.28 11.10 24.60 Mean 

 
4.40 
2.50 
9.85 

L.S.D at 0.05 for: 
Media (A) 

Fertilization (B) 
Interaction (AB) 

Second season, 2015/2016 

18.34 26.12 26.85 16.34 6.86 15.52 Cont. 

20.38 20.86 32.03 18.84 9.00 21.17 A1 

23.35 27.78 39.24 17.84 10.46 21.42 A2 

23.46 32.77 40.21 14.39 10.80 19.12 N1 

27.40 31.71 47.03 19.46 9.13 29.66 N2 

 27.85 37.07 17.38 9.249 21.38 Mean 

 
4.01 
6.24 
8.98 

L.S.D at 0.05 for: 
Media (A) 

Fertilization (B) 
Interaction (AB) 

C=clay  S=sand  C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  A1=Actosol 2.5ml/L 
A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein 5ml/L.  
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Table (3). Effect of growing media, Actosol and Nitrobein on dry weight of petals(g/plant ) of 
Calendula officinalis L. plants during two seasons of 2014/2015 and 2015/2016                        

First season, 2014/2015 Fert. (B) 
 

Media (A) 

Mean C+Comp. S+Comp. C+S S C 

3.49 4.27 4.86 3.17 1.71 3.43 Cont. 

4.38 5.19 7.12 4.19 1.85 3.56 A1 

4.98 5.41 8.01 5.14 2.41 3.93 A2 

4.82 6.08 7.95 3.95 1.91 4.22 N1 

4.50 6.17 6.23 4.12 2.41 3.59 N2 

 5.42 6.83 4.11 2.06 3.74 Mean 

 
0.58 

0.43 
1.30 

L.S.D at 0.05 for: 
Media (A) 

Fertilization (B) 
Interaction (AB) 

2nd  Season, 2015/2016  

2.26 2.66 3.58 2.07 1.01 2.00 Cont. 

3.11 3.62 4.98 2.74 1.29 2.93 A1 

3.29 4.05 5.65 2.50 1.30 2.96 A2 

3.38 5.18 5.38 2.27 1.45 2.62 N1 

3.94 4.78 6.54 2.74 1.47 4.20 N2 

 4.06 5.22 2.47 1.30 2.94 Mean 

 
0.61 
1.01 
1.38 

L.S.D at 0.05 for: 
Media (A) 

Fertilization (B) 
Interaction (AB) 

C=clay  S=sand C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  A1=Actosol 2.5ml/L 
A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein 5ml/L. 

 
However, it is obvious from data that applying 

Actosol at 5 ml/l or receiving plants Nitrobein at 
2.5 ml/l in the first season, as well as plants 
receiving Nitrobein at either 2.5 or 5 ml/l in the 
second one were the best treatments used in 
raising the scored values of such parameters, with 
significant effect in the first and second seasons. 
Similar results were obtained on the stimulating 
effect of nitrobein on fresh and dry weights of 
flowers by El-Leithy(2007) on Matricaria 
chamomilla, El-Maadawy (2007) on Tagetes 
erecta L., Arab et al.,(2015) and  Kammak et al., 
(2015)  on marigold ( Calendula officinalis 
L.).Also, humic acid had a favorable effect on the 
fresh and dry weights of flowers as reported by 
Mohammedipour et al., (2012) and Mohsen and 
Ismail (2016) on Calendula officinalis L., and     
Khoshghalb et al., (2017) on German chamomile 
Matricaria recutita L. and Aslam et al., (2018)  on 
Tagetes erecta L.           

Concerning the interaction, the favorable 
effects of using the mixture of sand + compost 
medium with supplying plants with either Actosol 
at 5 ml/l or Nitrobein at 2.5 ml/l were observed in 

raising dry weight of petals in the two seasons 
2-Effect of growing media, types of fertilization 
and their interaction on chemical constituents 
of the plant.                                 

Pigments content in dry ray florets: 
Growing media of either the mixture of sand + 

compost or clay + compost were best media used 
in both seasons in raising total carotenoids 
content in ray florets, Table (4) Meanwhile, either 
clay medium or the mixture of clay + sand 
occupied the second rank in improving such 
constituents in the two seasons.   

All fertilization treatments, increased 
carotenoids content in ray flowers compared with 
that recorded from untreated plants (control). 
However, using Nitrobein at 5 ml/l proved its 
mastery in this concern, as it gave the highest 
values in the two seasons. The promotive effect of 
either bio or organic fertilizer on pigments content 
of the plant was recorded by a lot of investigators 
on various plants. Mohsen and Ismail (2016) 
fertilized Calendula officinalis L. with humic acid at 
100 ppm as a foliar spray increased in chlorophyll 
(a and b) and total carotenoids. 
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Table (4).  Effect of growing media, Actosol and Nitrobein on total carotenoids (mg/g) in dry ray 
florets of Calendula officinalis L. during  two seasons of 2014 /2015 and 2015/2016.                     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
C=clay  S=sand  C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  A1=Actosol 
2.5ml/L A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein 5ml/L. 

 
El-Maadawy (2007) on Tagetes erecta L. 

stated that the bio- fertilizer (Azospirillum 
brasilense, Klebsilla pneumonia and 
Pseudomonas putida) had a favorable effect on 
increased the leaf contents of carotenoids and 
xanthophylls. Arab et al., (2015) on Calendula 
officinalis L. ) showed that the combined treatment 
of bio fertilizer and chemical fertilizer significantly 
increased chlorophyll index and flavonoids 
content. 

In the matter of the interaction, the plants 
grown in the mixture of sand + compost medium 
and treated with Nitrobein at either 2.5ml/l or 5 
ml/l achieved the highest position in improving 
carotenoids content in ray flowers in both 
seasons.  
 
Total carbohydrates content in the leaves:  
        Data presented in Table (5) exert slight 
effects especially in the first season on total 
carbohydrates content in the leaves due to using 
the different growing media in plantation. 
However, recorded values may show the 
beneficial effect of growing plants in the mixture of 
sand + compost medium on increasing total 
carbohydrates content over than that gained from 
the other growing media used in this concern. 
Meanwhile, growing plants in the mixture of clay + 
compost medium occupied the second rank in 

elevating such constituents in the two seasons. 
Similarly, Abdullah et al., (2012) on Rosmarinus 
officinalis and Hasan et al., (2014) on marigold, 
found that organic fertilizer significantly affected 
carbohydrates content. 

 Also, negligible effects were recorded on total 
carbohydrates content in the leaves due to 
applying the different fertilization treatments in the 
first season. However, treating plants with 
Nitrobein at 5 ml/l increased to some extent the 
total carbohydrates content in the second one.  El-
leithy (2007) on chamomile, concluded that bio- 
fertilizers Nitrobein at 3 or 6 g/pot increased total 
carbohydrates content compared with control. 
Kahil et al., (2017) stated that bio- fertilization 
treatments increased carbohydrates content in 
Hibiscus sabdariffa L. 

The interaction revealed that scored values of 
total carbohydrates content in leaves revealed 
negligible effects due to using the different 
treatments. Whereas, in the second season, 
plants grown in either the mixture of sand + 
compost or clay + compost with supplying plants 
with Nitrobein at 5 ml/l were the best treatments 
used in raising total carbohydrates content in 
leaves comparing with that obtained from other 
treatments. 

 
 

 
 

Fert (B). 

First season, 2014/2015 

Media(A) 

C S C+S S+comp. C+comp. Mean 

Cont. 9.66 9.46 13.21 19.64 14.41 13.27 

A1 10.90 10.25 19.96 20.25 29.44 20.44 

A2 17.66 10.73 18.43 22.56 28.55 19.12 

N1 18.79 11.42 21.06 31.65 25.71 19.90 

N2 28.58 11.76 20.85 33.42 29.96 24.11 

Mean 17.11 10.72 18.70 25.70 25.61  

 Second season, 2015/2016 

Cont. 13.41 10.37 12.38 11.68 17.71 13.11 

A1 16.60 15.63 19.97 25.11 19.39 19.34 

A2 17.11 14.60 20.76 26.42 20.86 19.95 

N1 19.17 14.93 21.81 28.71 23.41 21.60 

N2 27.34 15.70 25.24 31.42 26.23 25.18 

Mean 18.72 14.25 20.03 24.66 21.52  
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Table (5). Effect of growing media, Actosol and Nitrobein on total carbohydrates (%) of Calendula 
officinalis L. plants during two seasons of 2014/2015 and 2015/2016. 

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C=clay  S=sand  C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  A1=Actosol 
2.5ml/L A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein 5ml/L 

 
Table (6) .Effect of growing media, Actosol and Nitrobein on nitrogen content (%D.W) of Calendula 

officinalis L. plants during two seasons of 2014/2015 and 2015/2016.                          
 
 

Fert (B). 

First season 2014/2015 

Media(A) 

C S C+S S+comp C+comp Mean 

Cont. 1.26 1.26 1.16 1.54 1.67 1.37 

A1 1.47 1.02 1.57 1.53 1.50 1.41 

A2 1.28 1.51 1.40 1.47 1.30 1.39 

N1 1.88 1.08 1.77 1.46 1.73 1.58 

N2 1.80 1.06 1.13 1.54 1.51 1.40 

Mean 1.54 1.18 1.41 1.51 1.54  

 Second season, 2015/2016 

Cont. 2.07 1.72 2.02 2.20 2.00 2.00 

A1 2.06 2.27 2.12 3.02 2.28 2.35 

A2 2.62 2.08 1.92 2.60 1.85 2.21 

N1 2.22 2.35 1.88 2..42 2.06 2.18 

N2 2.03 1..65 2.58 3.25 2.61 2.42 

Mean 2.20 2.01 2.10 2.69 2.16  
C=clay  S=sand  C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  A1=Actosol 
2.5ml/L A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein 5ml/L. 

 
Minerals content in the leaves: 
                                                                        
Nitrogen (%) in the leaves:                                                                                               

Growing plants in clay, the mixture of sand + 
compost as well as the mixture of clay + compost 
media succeeded to raise nitrogen % in the 
leaves during two seasons. The previous results 

indicated the effect of clay, sand + compost as 
well as clay + compost media in raising nitrogen 
content in the leaves.  

Different fertilization treatments increased 
nitrogen % in the leaves in both seasons. 
However, it could be said that the best treatment 
in augmenting nitrogen % was a result of applying 
nitrobein at 2.5 ml/l in the first season and those 

Fert. (B) 

First season, 2014 /2015 

Media(A) 

C S C+S S+comp C+comp. Mean 

Cont. 48.31 46.59 48.15 49.69 48.48 48.24 

A1 48.60 47.23 48.09 47.96 48.66 48.11 

A2 48.16 46.97 48.48 49.57 48.29 48.29 

N1 48.73 48.66 48.00 49.96 50.90 49.25 

N2 47.01 48.56 48.62 48.35 47.70 48.04 

Mean 48.16 47.60 48.26 49.10 48.62  

 Second season, 2015/2016 

Cont. 49.20 49.37 50.08 46.88 51.67 49.44 

A1 56.51 52.36 45.36 49.00 50.30 50.70 

A2 42.13 48.11 52.79 48.66 49.92 48.32 

N1 44.58 39.47 52.69 51.48 49.82 47.60 

N2 47.09 46.49 51.82 67.66 57.62 54.13 

Mean 47.90 47.21 50.54 52.80 51.87  
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plants which received nitrobein at 5 ml/l in the 
second one.  

Concerning the interaction, the utmost high 
values of nitrogen % in the leaves were recorded 
as a result of plants which grown in clay medium 
and treated with nitrobein at 2.5 ml/l in the first 
season or that of plants which grown in the 
mixture of sand + compost medium and treated 
with nitrobein at 5 ml/l in the second season.    
 
Phosphorus (%) in the leaves: 
       Data registered in Table (7) slight effects 
were noticed on phosphorus % in the leaves due 
to using the different growing media in the two 
seasons. Growing plants in the mixture of sand + 
compost medium or in the mixture of clay + 
compost were the best growing media used in 
raising the P% in the first season. Whereas, the 
mixture of sand + compost was the best medium 
used which gave the highest P % in the second 
season. 

On the other hand, negligible differences were 
observed on phosphorus % in leaves due to 
applying the different fertilization treatments in the 
two seasons. However, it could be mentioned that 
applying Nitrobein at 5 ml/l in the first season and 
actosol at 2.5 ml/l in the second one gave the 
highest phosphorus % in the leaves relative to 
that obtained from control plants.  

The interaction revealed that the highest 

values were gained due to growing plants in the 
mixture of sand + compost and treated with 
Nitrobein at 2.5 ml/l in the first season and those 
of plants which grown in the above mentioned 
medium and received Actosol at 5ml/l in the 
second one.              

Potassium (%) in the leaves: 
As shown from data outlined in Table (8)  the 

different growing media used revealed slight 
differences on potassium % in the leaves in the 
two seasons. However, it could be mentioned that 
growing plants in the mixture of sand + compost 
or those grown in the mixture of clay + compost 
medium recorded the highest means in both 
seasons. The above mentioned results indicated 
the increment in potassium content in the leaves 
due to using the mixture of either sand + compost 
or clay + compost. However, many scientists 
recorded the beneficial effect of using clay and 
compost medium in plantation or either 
combination with sand or clay in improving 
potassium accumulation in different plant organs.  
Referring to the effect of organic fertilizers 
treatments, in improving minerals content in 
leaves was also confirmed by other authors. 
Soliman and Abdel-Wahab (2013) on Adansonia 
digitata and Hassan et al., (2015) on Gazania 
rigens L. 

Table (7). Effect of growing media, Actosol and Nitrobein on phosphorus content (%D.W) of 
Calendula officinalis L. plants during two of seasons 2014/2015 and 2015/2016.                    

 
 

Fert (B). 

First season, 2014/2015 

Media(A) 

C S C+S S+comp C+comp. mean 

Cont. 0.11 0.12 0.13 0.12 0.15 0.12 

A1 0.13 0.16 0.14 0.18 0.19 0.16 

A2 0.15 0.16 0.18 0.21 0.18 0.17 

N1 0.18 0.12 0.12 0.26 0.19 0.17 

N2 0.24 0.17 0.22 0.18 0.21 0.20 

Mean 0.16 0.14 0.15 0.19 0.18  

 Second season, 2015/2016 

Cont. 0.30 0.19 0.34 0.33 0.29 0.31 

A1 0.46 0.18 0.39 0.46 0.33 0.42 

A2 0.41 0.20 0.38 0.48 0.32 0.37 

N1 0.39 0.25 0.47 0.37 0.35 0.31 

N2 0.38 0.28 0.38 0.43 0.45 0.33 

Mean 0.38 0.22 0.39 0.42 0.34  
C=clay  S=sand  C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  A1=Actosol 2.5ml/L 

A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein 5ml/L 
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Table (8) .Effect of growing media, Actosol and Nitrobein on potassium content (%D.W) of 
Calendula officinalis L. plants during two seasons of 2014/2015 and 2015/2016.          

       
 

Fert. (B) 

First season, 2014/2015 

Media(A) 

C   S   C+S S+comp C+comp  Mean 

Cont. 1.24 1.04 1.04 1.05 1.13 1.10 

A1 1.35 1.26 1.13 1.22 1.03 1.19 

A2 1.13 1.06 1.22 1.53 1.77 1.34 

N1 1.30 1.19 1.27 1.55 1.26 1.31 

N2 1.61 1.52 1.67 1.46 1.55 1.56 

Mean 1.32 1.21 1.26 1.36 1.35  

 Second season, 2015/2016 

Cont. 0.62 0.85 0.83 1.01 0.75 0.81 

A1 0.74 0.91 0.89 1.35 1.26 1.03 

A2 1.42 0.99 1.03 1.35 1.81 1.14 

N1 1.16 1.02 1.02 1.44 1.65 1.25 

N2 1.34 0.94 1.47 1.58 1.40 1.34 

Mean 1.05 0.94 1.04 1.34 1.37  

C=clay  S=sand  C+S=Clay+Sand  S+comp.=Sand+Compost  C+comp.=Clay+compost . cont.=control  
A1=Actosol 2.5ml/L A2=Actosol 5ml/L  N1=Nitrobein  2.5ml/L  N2=Nitrobein 5ml/L. 

 
On the other side, beneficial effects of treating 

plants with Nitrobein at 5 ml/l for raising potassium 
% in leaves were noticed in both seasons, 
followed in the second rank by plants which 
supplied with Actosol at 5 ml/l in the first season 
and those which received Nitrobein at 2.5 ml/l in 
the second one. The effect of Nitrobein application 
on increasing elements content was reported by 
many authors; Arab et al., (2015) on marigold ( 
Calendula officinalis L. ), Dikr and Belete (2017) 
on Tagetes erecta L., Kahil et al.,(2017) on 
Hibiscus sabdariffa L. Also, Actosol (humic acid) 
increased mineral contents in different plant 
organs, Hatami (2017) on Helianthus annuus and 
Hanafy et al., (2018) on Majorana hortensis.  

Referring the interaction, it is evident that the 
highest potassium %  were obtained in leaves as 
a result of growing plants in the mixture of clay + 
compost and received Actosol at 5 ml/l in the first 
season and second seasons. 

CONCLUSION 
From the aformentioned results it could be 
recomended to use the mixture of either sand + 
compost or clay + compost media in plantation 
with supplying plants with either Actosol or 
Nitrobein at the levels of 2.5 or 5 ml/l with the 
hope of producing Calendula officinalis plants of 
good quality.  
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