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ABSTRACT 
 

In order to investigate the effect of different sowing dates and foliar fertilization on growth 
and productive variables of Calendula officinalis, an experiment was conducted using split plot 
design with three replications in Baloza Experimental Research Station, Desert Research Center, 
North Sinai Governorate, Egypt, during two successive seasons (2015/2016). Main plots were 
adopted for sowing date in 3 times, 15th September, 1st and 15th of October and sub plots included 
foliar fertilizers control, complete fertilizer (Ever Full Grow) and Biomagic product. Results 
proved that, sowing dates and foliar fertilization had significant effects on herb dry weight(g/ 
plant), number of flowers / plant, flowers fresh and dry weights (g/plant and kg / fed.), total 
chlorophyll/plant, carotenoids content (mg/g) in flowers/plant as well as total carbohydrates 
content / plant and vitamin A content (mg / g) in pot marigold flowers. From the results it can be 
concluded that, the interaction treatment between sowing date on 1st October and Biomagic gave 
a highly significant effect on the evaluated traits compared to other ones. Also, for antimicrobial 
activity the results indicated that, flowers extract of all treatments inhibited the microorganisms 
under study.   
  
Key words: Calendula officinalis, Pot marigold, Biomagic product, Sowing Date and Ever Full 

Grow. 

 
Introduction 
 

Calendula officinalis L., Fam. Asteraceae, is a fast-growing herb originated in southern 
Europe. It is planted throughout the world, and its pharmaceutical uses are described in many 
Pharmacopeias. The phytochemistry of Calendula officinalis has been extensively studied, and 
consists mainly of triterpenes, flavonoids and phenolic acids (Re et al., 2009). This species 
exhibits several biological activities, including anti-oxidant, cytotoxic, photoprotective and anti-
inflammatory activities (Ukiya et al., 2006; Fonseca et al., 2010).  

Calendula officinalis use in medical (treating gastric and intestinal disease coetaneous 
wounds and, an anti inflammation medicine) as well as for cosmetics, in various creams and 
nutritional in coloring the foods like cheese and butter. Also, the extracted oil from the seeds has 
industrial and pharmaceutical application (Bernath, 2000; Dinda and Craker, 1998). Recently, 
some evidences have discovered the positive effects of its essence on HIV (Kalvatchev et al., 
1997)   

Biomagic product is a biological promoter of microbial origin and contains many of the 
biological products, which affect plant growth and productivity and increase the plant immunity 
to microbial diseases. Biomagic product consists of amino acids, vitamins, macro and micro 
elements. Biomagic product does not contain any of the synthetic phytohormones, (El-Sibaie, 
1995). 

Foliar nutrition is widely used in order to correct specific nutrient deficiency or to prove 
nutrient, what is preferable especially in newly reclaimed soil. Plants response to foliar nutrition 
varies according to several factors such as plant species and environmental conditions. Several 
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researches reported the beneficial effect of foliar fertilization on growth and yield of different 
medicinal and aromatic plants (Khalil et al, 2001; Khalil and El-Sherbeny, 2005). 

Sowing date plays an important role in plant growth and effects active substances in 
medicinal plants, significantly (Ghani et al., 2011). Applying various sowing dates results in 
facing different temperature, solar radiation and day length by plant growing  processes, so that 
impacts on plant growth and yield (Dadashi and Khajepour, 2004). 
 
Materials and Methods 
 

The present study was conducted at the Experimental Station of Desert Research Center 
(D.R.C.) at Baloza, North Sinai Governorate  during two successive  seasons of 2015 and 2016 to 
study the influence of sowing date and complete fertilizer (Ever Full Grow) or Biomagic product 
treatments on vegetative and yield characters as well as chemical constituents of  pot marigold 
(Calendula officinalis. L) plants. 

Seeds of Calendula officinalis L  plants were obtained from SEKEM Company of Medicinal 
and Aromatic Plants. The seedlings were transplanted in the experimental area after 45 days from 
sowing dates for both seasons in a sandy soil. The mechanical and chemical properties of the used 
soil are shown in Table (A) according to Chapman and Pratt (1971). 

 
Table A: Physical and chemical properties of the experimental soil. 

Particle size 

T
ex

tu
re

 s
oi

l 

E
c 

d
sm

-1
  

pH 
Available nutrients (cations) Available nutrients (anions) 

Sand Silt Clay 
Na 
% 

P 
% 

K 
% 

Ca 
mg/l 

Mg 
mg/l 

CO3 
HCO3 
mg/l 

Cl- SO4
-- 

90 5 5 Sandy 1.37 8.20 4.78 0.42 0.54 3.65 4.40 - 3.85 3.3 6.5 

 

The irrigation system of the experiment was drip irrigation with the drippers of four liters/h 
for one hour twice every week. The spaces between pipes were 50 cm, 50 cm between the plants 
on the row and 2 m between the treatments. The lateral side of every replicate was 8.6 m and 
contained 17 plants. Every treatment had three replicates and contained 51 plants. The chemical 
analysis of the used water is shown in Table (B). 
 
Table B: Chemical analysis of irrigation water. 

Samples pH E.C. (ppm) S.A.R 
Soluble cations (me/l) Soluble anions (me/l) 
Ca++ Mg++ Na+ K+ CO3

-- HCO3
- SO4

= Cl- 
1 st. season 7.45 1456 3.80 2.90 3.20 8.60 0.60 0.10 5.60 2.10 7.50 
2 nd. season 7.10 1512 3.52 3.25 3.05 9.50 0.40 0.50 3.81 3.69 8.20 

pH: Acidity,   E.C.: Electrical conductivity,    dSm-1: decSiemen per meter,    S.A.R: Sodium adsorption 
ratio, me/l: mille equivalent per liter 

 

This experiment included 9 treatments, which were the combination between three sowing 
dates (15th September, 1st and 15th October) and three foliar fertilizers (control, Ever Full Grow 
and Biomagic product). 
 
Table C: Chemical composition of the two foliar fertilizers of Ever Full Grow and Biomagic product 

Fertilizer N P2O5 K2O Mg Fe Zn Mn Cu B Cd Ni Mo 
Amino 
acids 

Vitamins 

Ever Full 
Grow 

19 % 19% 19% 0.5% *chl. Chel. Chel. Chel. Chel. - - Chel. - - 

Biomagic 
1125 
mg/L 

550 
ml/L 

625 
mg/L 

45 
mg/L 

160 
mg/L 

124 
mg/L 

100 
mg/L 

45 
mg/L 

14 
mg/L 

7 
mg/L 

4 
mg/L 

12 
mg/L 

1.907% 0.38% 

*.Chelated 
 

The concentration used of Ever Full Grow as foliar spray in both seasons was 2.5g/L as 
recommended (Ever Grow for Specialty Fertilizers Co.) and the concentration used of Biomagic 
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as foliar spray in both seasons was 7.5 g/L as recommended (El-Sibaie 1995). The amount of 
Ever Full Grow and Biomagic were dissolved in an aqueous solution. 

The plants were sprayed using hand-held sprayer and the used volume of the solution was 
maintained just to cover the whole plant foliage completely every 21 days from the first spray 
date after 15 days from transplanting date till the last harvesting (1st May ). Meanwhile, the 
control plants were sprayed with tap water. 

All plants received normal agricultural practices whenever they needed.  
 
Recorded data were as follows: 
  
1. Vegetative and yield  characters: 

 
A random sample of five plants from each replicate was taken on 1st March. Also, harvesting 

of flowers was carried out every 7 days from beginning of flowering until 15th May in the first 
and the second seasons and the data were recorded as follows: 

1.1. Herb dry weight/ plant (g)  
1.2. Number of flowers / plant 
1.3. Flowers fresh weight / plant (g) 
1.4. Flowers fresh weight / fed (kg) 
1.5. Flowers dry weight per plant (g) 
1.6. Flowers dry weight / fed (kg) 

 
2. Determination of some chemical constituents: 
 
2.1. Determination of total chlorophyll (mg/g/f.w.) according to Rodriguez and Miller (2000). 
2.2. Determination of carotenoids content in flowers (mg/g/f.w.) according to Cherry (1973). 
2.3. Determination of total carbohydrates content (mg/g/d.w.) according to Chaplin and Kennedy 

(1994). 
2.4. Determination of vitamin A in flowers (mg/g) according to Rigane et al.(2013). 

 
Flowers aqueous-methanol extracts from the C. officinalis of the first season were analyzed 

using HPLC. HPLC Dionex UltiMate 3000 HPLC system consisting of: DGP 3600A Pump with 
SRD 3600 solvent rack with degasser WPS 3000TSL Autosampler TCC-3200 Thermostatted 
column compartment VWD-3400RS UV-vis Detector Chromeleon® Chromatography Data 
System 6.80 SR7 Kudos® SK3200LH Ultrasonic generator, Kudos Ultrasonic Instrumental Co., 
Shanghai, China IKA® MS1 Minishaker, IKA Works, Guangzhou, China Thermo Orion 420A+ 
pH Meter.  
3. Determination of antimicrobial activity of the ethanol extracts of Calendula Officinalis L. 

flowers from the first season.  
 
- Extraction: 

 
Extraction of pot marigold flowers was carried out at room temperature under normal 

conditions. Dried flowers of Calendula officinalis were powdered and subjected to extraction in a 
soxhlet apparatus at room temperature using ethanol. The collected extracts were concentrated by 
evaporation under room temperature. The extracts were made into suspensions using dimethyl 
sulfoxide solvent (DMSO) at concentration of 50 mg/ml from flowers extract (Shahidi Bonjar 
(2004). 
 

- Micro-organisms used: 
 

Gram-positive bacteria: Staphylococcus aureus and Bacillus subtilis 
Gram-negative bacteria: Escherichia coli and Klebsiella pneumoniae  
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Design and statistical analysis: 
 

The experimental design was factorial experiment between sowing dates and complete 
fertilizer or Biomagic product treatments in Split blot design (Main plots were consisted of 
sowing dates and sub plots included the control,  the complete fertilizer or Biomagic product) 
with three replicates. Data of the present study were statistically analyzed and the differences 
between the means of the treatments were considered significant when they were more than least 
significant differences (L.S.D.) at the 5% or 1% levels according to Steel and Torrie, (1980).   
 
Results 
 
Effect of sowing date, foliar fertilizers and their interaction on Growth parameters: 
 
Herb dry weight (g/plant) and number of flowers: 

 
Data presented in Table (1), reveal that all sowing dates (15th September, 1st October and 

15th October ) gave significant differences in herb dry weight (g/plant) and number of  flowers 
/plant during the two successive seasons. Furthermore, the first and second dates   gave a highly 
significant increment in this regard compared to the third one. Moreover, the highest values of 
herb dry weight (g /plant) and number of flowers /plant were obtained from the first sowing date 
(15th September) which gave a highly significant increase in comparison with the other dates in 
the first and the second seasons.   

Moreover, spraying pot marigold plants with complete fertilizer (Ever Full Grow) or 
Biomagic product gave a highly significant increase in herb dry weight /plant and number of 
flowers /plant compared to control. Also, the highest values in this respect were obtained from 
Biomagic treatment, then gradually decreased with Ever Full Grow followed by control 
treatments. Moreover, Biomagic treatment recoded a highly significant increase in this respect 
compared to other ones. 
 
Table 1: Effect of sowing date and fertilization treatments as well as their interaction on herb dry weight (g) and 

number of flowers / plant of Calendula officinalis L. during the two seasons 2015 and 2016  

Treatments 
Herb dry weight/ plant (g) Number of flowers / plant 

F1 F2 F3 Mean (D) F1 F2 F3 Mean (D) 
 First season 

D1 51.92 87.46 107.51 82.30 125.33 262.67 293.33 227.11 
D2 41.51 83.94 147.40 90.95 82.67 168.33 352.33 201.11 
D3 38.62 73.67 97.41 69.90 78.00 128.00 219.33 141.78 

Mean(F) 44.02 81.69 117.44  95.33 186.33 288.33  
LSDat5% For(D)=0.63 For(F)=0.92 For(D*F)=1.45 For(D)=6.16 For(F)=2.30 For(D*F)=6.93 
LSDat1% For(D)=1.05 For(F)=1.30 For(D*F)=2.08 For(D)=10.22 For(F)=3.22 For(D*F)=11.02 

 Second season 
D1 55.95 109.59 135.92 100.48 113.33 278.33 265.67 219.11 
D2 52.14 76.70 163.31 97.38 90.00 177.33 378.33 215.22 
D3 42.86 64.07 98.26 68.39 79.33 120.67 221.00 140.33 

Mean (F) 50.31 83.45 132.50  94.22 192.11 288.33  
LSD at 5% For(D)=1.61 For(F)=2.65 For(D*F)=4.06 For(D)=4.36 For(F)=4.92 For(D*F)=8.17 
LSD at 1% For(D)=2.67 For(F)=3.71 For(D*F)=5.83 For(D)=7.23 For(F)=6.90 For(D*F)=11.95 

D= Sowing date    D1= 15th September      D2= 1st October            D3= 15th October 
F= Foliar spray      F1= control                    F2= Ever Full Grow     F3= Biomagic 

 
Concerning the effect of the combination treatments, data tabulated in Table (1) show that, 

the interaction between the second sowing date (1st  October) and Biomagic application recorded 
the highest values of herb dry weight (g /plant) and number of flowers /plant and gave a highly 
significant increment in this regard compared to the other interaction treatments. Furthermore, the 
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interaction treatment between the third sowing date and control recorded the lowest values in 
comparison with the other interaction treatments during both seasons. 

 

Flowers fresh yield (g / plant and kg/ fed.): 
 
Data presented in Table (2) indicates that, the best sowing date was (15th  September) which 

gave the highest flowers  fresh weight (g / plant and kg/ fed.) and it was significantly  increased 
compared to the other dates under this study. Since, flowers fresh weight (g / plant and kg/ fed.) 
were gradually decreased by delaying sowing date of 1st October followed by 15th October.  

Data recorded in Table (2) reveal that, the treatment of Biomagic was the best one which 
gave a highly significant increase in flowers fresh weight  (g / plant and kg/ fed.) compared to 
Ever Full Grow and control treatments. Meanwhile, spraying plants with either of Ever Full Grow 
or Biomagic gave a highly significant increase in flowers fresh weight (g / plant and kg/ fed.) 
compared with control. 

Moreover, the interaction between Biomagic and the second sowing date (1st  October ) 
treatment recorded the highest flowers fresh weight (g / plant and kg/ fed.) and gave a highly 
significant increase in this respect compared to other interaction treatments. Under each sowing 
date flowers fresh weight (g / plant and kg/ fed.)were gradually increased by using complete 
fertilizer (Ever Full Grow) followed by Biomagic. These results were similar in both seasons. 
 
Table 2: Effect of sowing date and fertilization treatments as well as their interaction on flowers fresh weights 

(g / plant and kg/ fed.) of Calendula officinalis during the two seasons  2015 and 2016  

Treatments 
Flowers fresh weight / Plant (g) Flowers fresh weight / fed (kg) 

F1 F2 F3 Mean (D) F1 F2 F3 Mean (D) 
 First season 

D1 121.57 247.00 271.63 213.40 1945.10 3951.90 4346.10 3414.40 
D2 84.45 137.84 321.32 181.20 1351.10 2205.40 5141.20 2899.30 
D3 76.97 212.21 223.44 171.04 1231.60 3403.30 3875.00 2736.60 

Mean(F) 94.33 199.18 272.13  1509.30 3186.90 4354.10  
LSDat5% For(D)=1.24 For(F)=2.85 For(D*F)=4.21 For(D)=19.84 For(F)=45.58 For(D*F)=67.31 
LSDat1% For(D)=2.06 For(F)=3.99 For(D*F)=5.97 For(D)=32.89 For(F)=63.90 For(D*F)=95.56 

 Second season 
D1 132.47 248.91 284.66 222.01 2119.50 3982.50 4554.60 3552.20 
D2 94.61 153.03 394.71 214.11 1513.70 2448.40 6315.40 3425.80 
D3 82.46 230.42 261.90 191.59 1319.40 3982.50 4190.40 3065.50 

Mean (F) 103.18 210.78 313.76  1650.8 3372.60 5020.10  
LSD at 5% For(D)=6.20 For(F)=2.13 For(D*F)=6.87 For(D)=99.26 For(F)=34.08 For(D*F)=109.77 
LSD at 1% For(D)=19.29 For(F)=2.99 For(D*F)=10.97 For(D)=164.60 For(F)=47.77 For(D*F)=175.52 

D= Sowing date     D1= 15th September      D2= 1st October            D3= 15th October 
F= Foliar spray      F1= control                    F2= Ever Full Grow     F3= Biomagic 
 
 

Flowers dry weight (g / plant and kg/ fed.): 
 
Table (3) reveals that, flowers dry weight per plant and fed were decrease gradually by 

delaying sowing to1st October followed by 15th October. Meanwhile, the best sowing date was 
(15th  September ) which gave a highly significant increase in flowers  dry weight (g / plant and 
kg/ fed.) compared to other dates under this study. 

Data recorded in Table (3) show that, spraying plants with Ever Full Grow or Biomagic gave 
a highly significant increase in flowers dry weight (g / plant and kg/ fed.) compared with control. 
The treatment of Biomagic was the best one and caused the highest significant increment in 
flowers dry weight compared to Ever Full Grow and control treatments. 

Under each sowing date flowers dry weight per plant or fed were gradually increased by 
using complete fertilizer ( Ever Full Grow) followed by Biomagic fertilizer. Furthermore, the 
interaction between Biomagic and the second sowing date (15th September) treatment recorded 
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the highest flowers dry weight per plant and fed which resulted in a highly significant increase in 
this respect compared to other interaction treatments. These results were similar in both seasons. 

 
Table 3: Effect of sowing date and fertilization treatments as well as their interaction on flowers dry weights (g 

/ plant and kg/ fed.) of Calendula officinalis during the two seasons  2015 and 2016  
Treatments Flowers dry weight / Plant (g) Flowers dry weight / fed (kg) 

F1 F2 F3 Mean (D) F1 F2 F3 Mean (D) 
 First season 

D1 24.89 38.28 44.11 35.76 398.13 612.53 705.71 572.12 
D2 13.19 23.21 53.77 30.06 211.09 371.36 860.37 480.94 
D3 16.34 21.68 28.17 22.06 261.44 346.93 450.72 353.03 

Mean(F) 18.14 27.73 42.02  290.22 443.61 672.27  
LSDat5% For(D)=1.81 For(F)=1.16 For(D*F)=2.42 For(D)= For(F)=18.55 For(D*F)=38.76 
LSDat1% For(D)=2.99 For(F)=1.63 For(D*F)=3.70 For(D)=47.96 For(F)=25.99 For(D*F)=59.19 

 Second season 
D1 25.71 45.15 47.75 39.54 411.31 722.45 764.00 632.59 
D2 14.81 22.99 53.85 30.55 236.91 367.79 861.65 488.78 
D3 15.66 25.95 36.77 26.12 250.56 415.15 588.27 417.99 

Mean (F) 18.72 31.36 46.12  299.59 501.80 737.97  
LSD at 

5% 
For(D)=1.70 For(F)=0.55 For(D*F)=1.85 For(D)=27.12 For(F)=8.74 For(D*F)=29.66 

LSD at 
1% 

For(D)=2.81 For(F)=0.77 For(D*F)=2.97 For(D)=44.97 For(F)=12.25 For(D*F)=47.59 

D= Sowing date     D1= 15th September      D2= 1st October            D3= 15th October 
F= Foliar spray      F1= control                    F2= Ever Full Grow     F3= Biomagic 

 
Effect of sowing date, foliar fertilizers and their interaction on chemical constituents: 
  

Photosynthetic pigments and carbohydrate (mg / g); 
 

Data presented in Table (4) indicate that total chlorophyll (mg / g), carotenoids (mg / g) in 
flowers and total carbohydrates content / plant were decreased gradually by delaying sowing 
dates from 15th September to 15th October. So, the first sowing date (15th September) recorded a 
highly significant increment in total chlorophyll (mg / g) in comparison with other dates. On 
other hand, planting in 1st October gave a highly significant increase in carotenoids content 
(mg/g) in flowers as well as total carbohydrates content  compared to other dates under this study 
in both seasons. 

 
Table 4: Effect of sowing date and fertilization treatments as well as their interaction on total chlorophyll 

(mg/g.f.w.), total carotenoids in flowers (mg/g.f.w.) and total carbohydrates content / plant of Calendula 
officinalis during the two seasons  2015 and 2016  

Treatments Total chlorophyll (mg/g.f.w.) Total carotenoids (mg/g.f.w.)  

F1 F2 F3 Mean (D) F1 F2 F3 Mean (D) 
First season 

D1 2.372 2.938 2.931 2.747 6.917 7.167 7.075 7.053 
D2 2.159 2.505 3.402 2.689 6.698 7.049 8.121 7.289 
D3 2.013 2.391 2.899 2.434 6.570 6.957 7.154 6.893 

Mean(F) 2.181 2.611 3.078  6.728 7.0578 7.450  
LSDat5% For(D)=0.0398 For(F)=0.054 For(D*F)=0.085 For(D)=0.021 For(F)=0.013 For(D*F)=0.028 
LSDat1% For(D)=0.063 For(F)=0.076 For(D*F)=0.123 For(D)=0.035 For(F)=0.018 For(D*F)=0.042 

Second season 
D1 2.442 3.008 3.040 2.830 6.689 7.578 7.343 7.203 
D2 2.245 2.574 3.495 2.771 6.609 7.094 8.119 7.274 
D3 1.999 2.382 2.980 2.454 6.435 7.143 7.176 6.918 

Mean (F) 2.229 2.655 3.172  6.578 7.272 7.546  
LSD at 5% For(D)=0.055 For(F)=0.052 For(D*F)=0.091 For(D)=0.018 For(F)=0.016 For(D*F)=0.028 
LSD at 1% For(D)=0.091 For(F)=0.072 For(D*F)=0.134 For(D)=0.030 For(F)=0.022 For(D*F)=0.042 
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Table 4:  Cont. 
Treatments Total carbohydrates content (mg/g.d.w.) 

F1 F2 F3 Mean (D) 
First season 

D1 21.067 37.629 46.268 34.988 
D2 16.670 34.660 64.599 38.643 
D3 15.161 29.933 39.879 28.324 
Mean(F) 17.633 34.074 50.249  
LSDat5% For(D)=0.259 For(F)=0.382 For(D*F)=0.597 
LSDat1% For(D)=0.430 For(F)=0.536 For(D*F)=0.861 

Second season 
D1 22.072 44.709 55.027 40.602 
D2 20.151 30.729 76.835 42.572 
D3 16.378 25.545 39.670 27.198 
Mean (F) 19.534 33.661 57.177  
LSD at 5% For(D)=0.692 For(F)=1.160 For(D*F)=1.775 
LSD at 1% For(D)=1.148 For(F)=1.627 For(D*F)=2.545 

D= Sowing date     D1= 15th September      D2= 1st October            D3= 15th October 
F= Foliar spray      F1= control                    F2= Ever Full Grow     F3= Biomagic 
 

Spraying Calendula officinalis plants with Ever Full Grow or Biomagic gave a highly 
significant increment in total chlorophyll in plant and carotenoids content (mg / g) in flowers and 
total carbohydrates content / plant compared to control treatment. In this connection, spraying pot 
marigold plants with Biomagic was the superior treatments and gave the highest significant 
increment in comparison with other treatments (Ever Full Grow and control). These results hold 
true in the first and second seasons.  

Results in Table (4) show that, the best interaction treatment was that between the second 
date (1st October) and Biomagic product which gave the highest total chlorophyll (mg/g), 
carotenoids (mg / g) in flowers and total carbohydrates content  where they a pronounced 
increment compared to other ones under the study. Moreover, under each sowing date total 
chlorophyll/plant, carotenoids content in flowers as well as total carbohydrates content / plant 
gradually increased by using Ever Full Grow followed by Biomagic product. 
 

Vitamin A content (mg / g): 
 
The data illustrated in Table (5) and Figs (1,2 and 3) show that, vitamin A content (mg/g) in 

pot marigold flowers gradually decreased by delaying sowing date from 15th September followed 
by 1st October then 15th October. Furthermore, the highest value of vitamin A content in flowers 
was obtained for plants growen in 15th September comparing with other sowing dates. Such 
results hold true in both seasons.  
 

Table 5: Effect of sowing date and fertilization treatments as well as their interaction on vitamin A content in 
flowers (mg/g.f.w.) of Calendula officinalis L. during the first season (2015) 

Treatment 
Vitamin A in flowers (mg/g.f.w.) 

F1 F2 F3 
Mean 
(D) 

D1 21.717 28.863 27.504 26.028 
D2 19.616 24.150 29.172 24.313 
D3 18.577 23.405 25.587 22.523 
Mean(F) 19.970 25.473 27.421  

D= Sowing date     D1= 15th September        D2= 1st October            D3= 15th October 
F= Foliar spray      F1= control                    F2= Ever Full Grow     F3= Biomagic 

 

 As regard to vitamin A content in Calendula officinalis flowers, it could be noticed from 
Table (5) and Figs (1,2 and 3) that, the best treatment was spraying Calendula officinalis plants 
with Biomagic product compared with the other treatments under the study. On the other hand, 
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spraying pot marigold plants with either Ever Full Grow or Biomagic gave an increment in 
vitamin A compared with control. 

Data in the same Table (5) and Figs (1,2 and 3) reveal that, the highest increase in vitamin 
A content in pot marigold flowers was obtained from the interaction treatment between the 
second sowing date (1st October) and Biomagic during the first season compared to other 
interaction treatments. Moreover, under each sowing date vitamin A content in pot marigold 
flowers was gradually increased by using complete fertilizer (Ever Full Grow) followed by 
Biomagic product 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
Fig. 1: Chromatogram of pot marigold vitamin A estimated from plants grown in 15th September and treated 

with tap water, Ever Full Grow or Biomagic during the first season 
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Fig. 2: Chromatogram of pot marigold vitamin A estimated from plants grown in 1st  October and treated with 

tap water, Ever Full Grow or Biomagic during the first season 
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Fig. 3: Chromatogram of pot marigold vitamin A estimated from plants grown in 15th  October and treated with 
tap water, Ever Full Grow or Biomagic during the first season 

V.A=25.587mg/g  

V.A=27.504mg/g  

V.A=27.504mg/g  

V.A=29.172mg/g  

V.A=25.587mg/g  
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Antimicrobial activity of pot marigold flowers extract: 
 
The antimicrobial activity of pot marigold flowers extract as affected by sowing date [15th  

September (D1), 1st  October (D2) and 15th  October (D3)] in combination with foliar spraying 
(Ever Full Grow or Biomagic) treatments was investigated against 4 test microorganisms 
including two gram negative bacteria and two gram positive bacteria using filter paper disc 
diffusion method. 

The obtained results in Table (6) reveal that, flowers extract of all treatments inhibited the 
four microorganisms with various effects and different values of inhibition zone. Furthermore, 
flowers extracts from all interaction treatments was more effective against Kebsiella pneumonia 
followed by Staphylococcas aureus and E. coli then Bacillus subtilis. Furthermore, the interaction 
treatment between the second sowing date and Biomagic product recorded the highest inhibition 
zone on all microorganisms under study compared to the most interaction treatments. 
 
Table 6:  Effect of sowing date and fertilization treatments as well as their interaction on antimicrobial activity 

of Calendula officinalis L. flowers during the first season ( 2015 ) 

 
Diameter of inhibition zone ( mm ) 

Staphylococcas 
aureus 

Bacillus subtilis Escherichia coli 
Kebsiella 

pneumonia 

D1 
F1 10 7 10 11 
F2 11 7 10 11 
F3 10 7 10 12 

D2 
F1 10 7 10 11 
F2 10 8 11 12 
F3 12 9 12 13 

D3 
F1 10 8 10 12 
F2 12 8 11 12 
F3 11 8 11 12 

D= Sowing date     D1= 15th September      D2= 1st October            D3= 15th October 
F= Foliar spray      F1= control                    F2= Ever Full Grow     F3= Biomagic 

 
Discussion 
 

Consulting the above mentioned results which indicated that the first sowing date (15 
September) gave the highest values of herb dry weight/ plant, number of flowers / plant, flowers 
fresh and dry weights (g / plant and kg/ fed.) and total chlorophyll  compared to the other sowing 
dates ( 1st October and 15th  October ) with significant differences between sowing dates in all 
cases. These results were in harmony with those obtained by Mehdi et al. (2016), Hossein et al., 
(2014), Ganjali et al. (2010), Seghatoleslami and Mousavi, (2009) on pot marigold plants and Al-
Doghachi et al., (2016) on Withania somnifera L. plant. The significant decrease in plant 
parameters with delaying in planting could be attributed to shorter period of vegetative growth of 
plants. Imholte and Carte (1987) reported that, delay of sowing caused a decline in plant 
parameters. Most studies about sowing date indicate that delaying in sowing leads to decrease 
qualitative and quantitative yield. In an investigation on Calendula officinalis L. and Mentha 
piperita plants indicated that sowing date affect dry weight of Calendula officinalis L. and 
Mentha piperita was significant and delaying in sowing decreased growth parameters and 
chemical constituents Tahmasbpour and Mohamadin, (2006). Also, the overall response for 
planting pot marigold in September was better due to availability of favorable temperature and 
day length (duration of light) before the onset of flower bud initiate and flowering as found by 
Singh et al. (2015) on Tagetes erecta Linn plant. 

In the present study, it was reported that herb dry weight(g/ plant), number of flowers / plant, 
flowers fresh and dry weights (g / plant and kg/ fed.), total chlorophyll (mg / g), carotenoids (mg / 
g) in flowers, total carbohydrates content / plant and vitamin A content (mg / g) in pot marigold 
flowers were gradually increased by using complete fertilizer (Ever Full Grow ) followed by 
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Biomagic product compared to control. This results confirmed the finding reported earlier by 
Khalid and Shedeed(2015) on Nigella sativa L. plants by using foliar nutrition, Hafez (2013) on 
Jerusalem artichoke by using Biomagic,  Hashem (2007) on thyme plants by using complete 
fertilizer and Biomagic and El-Hifny and El-Sayed  (2011) on sweet pepper plant.  

These results may be due to the Biomagic contents of proteins, amino acids, vitamins and 
hormones, as well as some micro nutrients (Hafez, 2013). The increase of all parameters per plant 
might be due to the application of complete fertilizer which consist of macro and microelements 
such as  nitrogen for its importance to consist the amino acids to form the protein which 
participate in cell enlargement and cell division. However, phosphorus has an important role in 
producing energy for the physiological processes as synthesis of proteins by formation of the 
coenzyme adenine triphosphate (ATP). Furthermore, potassium plays a direct or indirect role in 
plant metabolism, as explained by Devlin, (1979). 

In addition, such promotive effect on all parameters might be due to that Zn had an 
important role in indole acetic acid synthesis in plant tissues as it is an activator of tryptophane 
enzyme synthesis (the precursor of auxin), Krishnamoorthy, (1981). Also, manganese had a 
regulatory role in biosynthesis of proteins in photosystem II, as reported by Khmara (1984). At 
the same time, Fe might play an important role in the prophyrin structure of chlorophyll. In green 
plants, there is often a good correlation between the level of supply and the chlorophyll content, 
(Dekock et al., 1960). Generally, the used fertilizer might play an active role (direct or indirect) 
in cell division and / or cell enlargement (elongation) in stem tissues leading to more growth 
parameters. 

The interaction between sowing dates and foliar spray with complete fertilizer (Ever Full 
Grow ) or Biomagic product proved that the highest values of herb dry weight/ plant, number of 
flowers / plant, flowers fresh and dry weights (g / plant and kg/ fed.), total chlorophyll /plant(mg/ 
g), carotenoids  content (mg / g) in flowers, total carbohydrates content / plant and vitamin A 
content (mg / g) in flowers were obtained when  pot marigold was planted in 1st October and 
sprayed with Biomagic product. This may be attributed to the Biomagic contents of proteins, 
amino acids, vitamins and hormones, as well as some micro nutrients (Hafez, 2013) which may 
overcome the delay in sowing date from 15 September to 1 October. 

On the other hand, The antimicrobial activity of flowers extract may be due to that the major 
active constituents include saponins , triterpendiol esters and flavonoids including hyperoside and 
rutin, The orange flower contains a high content of caroteniodes including flavoxanthin and 
auroxanthin Braun and Cohen, (2005), Roopashree et al. (2008) and Neukirch, et  al. (2004). 
 
Conclusion 

 
It could be concluded that, the sowing date of 1st October and spraying plants by Biomagic 

product is suitable for increase the productivity of Calendula officinalis L. plant and its chemical 
constituents content at North Sinai conditions. It is clear that, Calendula officinalis flowers as an 
extract may be useful as an antibacterial agent against the above mentioned bacteria. Further 
pharmalogical and clinical studies are required to understand the mechanism and actual efficacy 
of this plant extract in treating various infection.    
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