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ABSTRACT 
 

Calendula officinalis L., belonging to Asteraceae family, is an annual plant. This plant cultivates as an 
ornamental and medicinal plant. Environmental factors can affect vegetative and flowering characteristics of the 
plants. Excessive use of fertilizers cause environmental pollution and alter the balance of the ecosystem that is 
one of the major problems so, the use of organic matter as nutrient inputs is a good strategy for crop production 
with minimal environmental pollution. This experiment was conducted using a completely randomized design 
(CRD) with three replications. The soil of pots was treated with cow manure vermicompost or kitchen wastes 
vermicompost at different rates (1.5%, 3% and 4.5% w/w) and compared to control (without vermicompost). 
Cow manure vermicompost (CMV) and kitchen wastes vermicompost (KWV) improved characteristics of the 
plants. The maximum shoot fresh weight (36.33 g/plant) and shoot dry weight (9.03 g/plant) were achieved on 
KWV 3% and CMV 4.5%, respectively. The highest value of flower fresh weight (1.85 g/plant) was in CMV 
3%. The highest amount of flower dry weight (0.42 g/plant) was obtained in CMV 4.5%. Flower number was 
maximum (4.10) in CMV 4.5%. Total phenolic content was maximum (91.93 µg GAE/g dw) in CMV 4.5%. 
The maximum antioxidant activity or minimum IC50 was achieved on CMV 4.5%. 
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Introduction 

 
Pot marigold (Calendula officinalis L.), member of Asteraceae family, is an annual plant. The origin of this 

plant is the west of Asia and Mediterranean. This plant cultivates as an ornamental and medicinal plant (Ganjali 
et al., 2010). While the biennial form grows wild in the Southern, Eastern and Central Europe, the annual form 
is more widely cultivated. The composite flowers are yellow and orange blossom in the spring-summer seasons 
(Okoh et al., 2008). The beautiful calendula flowers are frequently seen and easily grown in home gardens all 
over the world (Ramos et al., 1988). 

The main phytochemical components in the flowers of this plant are essential oils (0.1-0.4%), triterpene 
alcohols (2-5%) and flavonoids in their free form, isorhamnetin heterosides and quercetin (0.2-0.9%) (Alves 
Paim et al., 2010). The petals and pollen contain triterpenoid esters and the carotenoids flavoxanthin and 
auroxanthin as antioxidants, and the source of the yellow-orange coloration (Hamburger et al., 2003; Bashir et 
al., 2006). 

This plant use in medicine for treating gastric and intestinal disease, inflammation, skin disorders and pain, 
and as a bactericide and antiseptic, cosmetic, in various creams and as coloring agent in the foods. Seed oil has 
industrial and pharmaceutical applications (Dinda and Craker, 1998; Bernath, 2000; Fuchs et al., 2005; 
Bolderston et al., 2006). Researchers indicated the positive effects of its oil on HIV (Kalvatchev et al., 1997). 

Excessive use of fertilizers cause environmental pollution and alter the balance of the ecosystem that is one 
of the major problems (Mishra and Nayak, 2004) so, the use of organic matter as nutrient inputs is a good 
strategy for crop production with minimal environmental pollution (Singh et al., 2007; Liu et al,. 2009; Padel et 
al., 2009). 

The aim of this experiment was to evaluate the effects of vermicomposted cow manure and kitchen wastes 
at different rates on some vegetative and flowering characteristics of Calendula.  

 
Materials and Methods 

 
Plant materials and experimental conditions: 

 
This experiment was conducted on a garden in Shiraz (29°31' N, 52°30' E; 1596 m above sea level), state of 

Fars, Iran. The 3 kg pots were filled up by soil. The soil of pots were tested before applying treatments and the 
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texture was sandy clay loam with PH=7.9, organic C=trace, total N=trace, available P=5.0 mg/kg, available 
K=90.0 mg/kg, TNV=55.0% and EC=1.77 dS/m. The soil of pots was treated with cow manure vermicompost 
or kitchen wastes vermicompost at different rates (1.5%, 3% and 4.5% w/w) and compared to control (without 
vermicompost). Analysis of cow manure vermicompost indicated PH=7.54, N=1.57%, P=0.32%, K=0.78%, 
Cu=40 ppm, Zn=128 ppm, Fe=1850 ppm, Mn=358 ppm and EC=13.18 dS/m. Analysis of kitchen wastes 
vermicompost indicated PH=7.12, N=1.85%, P=2.10%, K=0.60%, Cu=22 ppm, Zn=129 ppm, Fe=1%, Mn=325 
ppm and EC=8.54 dS/m. Pot marigold seeds were germinated in pots and thinned at 2-4 leaves stage to one 
plant per each pot. The experiment was conducted using a completely randomized design (CRD) with three 
replications. Each replicate contained 10 pots. The flower heads were collected each week during one month 
and were dried at room temperature. Shoot height, fresh and dry weights of shoot were measured after flower 
collection. The shoots were dried at 60°C for 72 hours.  

 
Determination of total phenolic content: 

 
250 mg of ground flower head was measured into a microtube. The sample was extracted with methanol 

85% (with acetic acid) in ultrasonic bath for 15 minutes. Then the samples were centrifuged for 20 minutes at 
10000 rpm then adding n-hexane to supernatant and were centrifuged for 10 minutes at 10000 rpm again. 
Bottom phase contain polyphenols. Total phenolic content was determined by Folin-Ciocalteu method. 200 µl of 
flower extracts was added to 1 ml Folin- Ciocalteu’s reagent and 800 μl of 75 g/L sodium carbonate was added 
to the solution in the microplate. The plate was incubated in a dark condition for 90 minutes in room 
temperature. The absorbance was measured at 765 nm using a Microplate Reader. Total phenolic content of 
flower extracts were expressed as μg gallic acid equivalent per gram of dried flowers (μg GAE/g dw).  

 
Free radical scavenging capacity: 

 
Methanolic extracts of the flowers were prepared during 24 hours at room temperature. Each extraction was 

filtered through Whatman filter paper (Whatman Ltd., England). Supernatants were combined and evaporated to 
dryness using a rotary evaporator. The antioxidant activity was determined by DPPH (1,1-diphenyl-2-
picrylhydrazyl) free radical scavenging assay as described previously (Philip, 2004). Different concentrations of 
the plant extract dissolved in methanol were incubated with a methanolic solution of DPPH. After 30 min of 
incubation at room temperature, the absorbance was recorded at 517 nm. Gallic acid was used as reference 
compounds. All solutions were made daily. Free radical scavenging capacity was expressed as IC50 
(concentration of the sample required to scavenge 50% of DPPH free radicals). 

 
Results and Discussion 

 
The control plants could not grow and produce flowers properly. This may be due to low amount of 

nutrients or high value of TNV in the growing medium of the control plants. Cow manure vermicompost (CMV) 
and kitchen wastes vermicompost (KWV) improved vegetative characteristics of the plants (Table 1). The 
highest value of shoot height (55.02 cm) was in CMV 4.5% which was not significantly different when 
compared to CMV 3%. The maximum shoot fresh weight (36.33 g/plant) and shoot dry weight (9.03 g/plant) 
were achieved on KWV 3% and CMV 4.5%, respectively.  

The vermicomposts affect flowering characteristics of the plants (Table 2). The highest value of flower 
fresh weight (1.85 g/plant) was in CMV 3% which was not significantly different when compared to other 
treatments except CMV 1.5%. The highest amount of flower dry weight (0.42 g/plant) was obtained in CMV 
4.5% which was not significantly different when compared to CMV 3% and KWV 3%. Flower number was 
maximum (4.10) in CMV 4.5%. Total phenolic content was maximum (91.93 µg GAE/g dw) in CMV 4.5% 
which was different when compared to other treatments. By decreasing IC50, antioxidant activity increase so, the 
maximum antioxidant activity (2649.29 µg/ml) was achieved on CMV 4.5%. 

Our data showed that there is not a positive correlation between total phenolic content and antioxidant 
activity. Previously, Javanmardi et al. (2003), reported that antioxidant activity of plant extracts is not limited to 
phenolics. Activity may also come from the presence of other antioxidant secondary metabolites, such as 
volatile oils, carotenoids, and vitamins. 

Vermicompost provides all nutrients in readily available form and also enhances uptake of nutrients by 
plants (Nagavallemma et al., 2004). Vermicompost includes plant-growth regulators which increase growth and 
yield (Canellas et al, 2002). Excreta of earthworm were rich of Micro-organism especially bacteria and contain 
large amounts of plant hormones which affect plant growth and development (Atiyeh et al, 2001). 
Vermicompost improves soil structure, texture, aeration, and waterholding capacity. The application of 
vermicompost favorably affects soil pH, microbial population and soil enzyme activities (Maheswarappa et al., 
1999) which affect growth of the plants.  
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Researchers revealed the influence of vermicompost on plant growth and metabolites accumulation. Wang 
et al (2010), indicated that vermicomposted cow manure affected plant growth, metabolite contents, and 
antioxidant activities of Chinese cabbage. Sowmyamala et al. (2012), showed that combination of NPK and 
press mud produced maximum diameter of flower in gaillardia. Application of organic fertilizers increased 
phenolic compounds in strawberries and marionberries (Asami et al., 2003). Results of Bijeh keshavarzi and 
Mousavi Nik (2011), about protein content of Artemisia annua,  showed that application of biological fertilizers 
specially vermicompost has better effect than chemical fertilizers.  

In conclusion, our data indicated that cow manure vermicompost at 4.5% rate resulted in the highest values 
of vegetative and flowering characteristics and accumulation of some bioactive compounds in pot marigold. 

 
Table 1: Effects of vermicompost on vegetative characteristics of Calendula officinalis L. 

Shoot DW 
(g/plant) 

Shoot FW 
(g/plant) 

Shoot height 
(cm) 

Treatments 

6.90 bc 30.50 ab 36.00 b CMV 1.5% 
5.89 c 27.17 b 40.00 b KWV 1.5% 
8.22 ab 35.18 a 45.33 ab CMV 3% 
8.27 ab 36.33 a 39.01 b KWV 3% 
9.03 a 35.50 a 55.02 a CMV 4.5% 
7.42 abc 32.67 ab 42.00 b KWV 4.5% 

CMV: cow manure vermicompost, KWV: kitchen wastes vermicompost. In each column, means with the same 
letters are not significantly different at 5% level of Duncan’s new multiple range test. 
 
Table 2: Effects of vermicompost on flowering characteristics, total phenolic content and IC50 value of Calendula officinalis L. 

Treatments Flower FW 
(g/plant) 

Flower DW 
(g/plant) 

Flower 
number 

Flower diameter 
(cm) 

Total phenolic content 
(µg GAE/g dw) 

IC50 (µg/ml) 

CMV 1.5% 1.00 b 0.21 d 1.47 d 2.80 c 72.67 d 3411.96 a 
KWV 1.5% 1.36 ab 0.26 cd 2.13 cd 3.08 abc 83.67 b 3806.01 a 
CMV 3% 1.85 a 0.41 a 3.23 abc 2.96 abc 77.17 c 3728.39 a 
KWV 3% 1.42 ab 0.35 ab 3.57 ab 2.92 bc 76.33 c 2674.11 b 
CMV 4.5% 1.78 a 0.42 a 4.10 a 3.18 ab 91.93 a 2649.29 b 
KWV 4.5% 1.68 a 0.32 bc 2.47 bcd 3.28 a 66.50 e 2787.68 b 

CMV: cow manure vermicompost, KWV: kitchen wastes vermicompost. In each column, means with the same letters are not significantly 
different at 5% level of Duncan’s new multiple range test. 
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