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 Background and Objective: Calendula officinalist is a grass, one annual plant and race 

of Asteraceae. This plant is a valuable medicinal plant that In addition to the medicinal 
properties, it has ornamental aspects. Methods: To study the effects of micronutrient 

elements on the physiological properties of Calendula officinalist in the term of a 

completely randomized design with three replications in 1390 was conducted at the 
research farm of Islamic Azad University of shahrkord. Treatments of iron and zinc in 

three levels [0, 2 and 4 per thousand] on Calendula officinalist plants studied and 

evaluated. During this test Calendula officinalist 2 times, at 4 to 6 leaf stage and early 
flowering, by iron and zinc were sprayed. Results and discussion: Based on results of 

One-way ANOVA test in this experiment, Concentration of 2 per thousand of Fe and 

Zn had the most effect on Calendula officinalist. Practical / Industrial advice: 
According to the results of the study, it is recommended that more study should be done 

on other micronutrients elements of different concentrations of this experiment in the 

effective ingredients of medicinal plants. 
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INTRODUCTION 

 

 Calendula officinalist is a grass, one year and perennial plant, with branched stems that are tightening. So, 

that 40-50 days after greening it would flower. Calendula officinalis has a rapid growth, begins flowering in 

early June and continues until the beginning of the cold season and in the period from 70 to 120 days would be 

flowering. A thousand Seed weight is 10-15 gr [1]. Flowers of this plant, in addition to oral intake [color and 

flavor] have effective ingredients and compounds that are used in industry [supplying industrial paints and 

industrial nylon] and pharmaceuticals [production of creams and lotions] [2]. Recently in Europe a lot of 

attention has been done to this herb as oily plant. About 15 to 20 percent of its seed has oil that approximately 

45 to 60 percent of this oil is kalendig acid [3]. Results of some studies have shown that organic extract of 

Calendula officinalist has active anti-virus of AIDS (HIV). [2]. Micronutrients Elements play an important role 

for plant growth, that in the lower levels of the major elements [N, P, and K] are used. These elements include 

iron, zinc, copper, molybdenum, Bore, and manganese and chlorine [4]. Micronutrient fertilizers comprise four 

percents of the total fertilizer consumption in the world, but in Iran this amount is about 0/17 percent [5]. There 

are several reports on the role of micronutrients in increasing the yield of crops in Iran. The lack of 

micronutrients Elements, particularly zinc, manganese and iron in the farms and gardens, are due to the 

calcareous conditions, Little organic materials, dry, low solubility of these elements in calcareous pH, presence 

of bicarbonate in irrigation water and high phosphorus intake is common, and amount of crops due to the 

amount of plant needs, moisture conditions, ambient temperature and the amount of irrigation water varies [5]. 

Micronutrients are essential for normal growth of plants, and in biochemical reactions of plants are involved [6]. 

For example, Bore for cell division, Zinc for production of growth hormones, auxin and plant photosynthesis, 

and Iron has a major role in the formation of plant chlorophyll [6]. Foliar feeding is a way to reduce the use of 
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chemical fertilizers and reduce environmental risks, especially nowadays to optimize fertilizer use in the world 

is a main policy [5]. According to sources, since yet studies on spray of micronutrient elements on plant 

physiological performance indicators of Calendula officinalist has not done. Therefore, determining the levels of 

these elements on physiologic function of Calendula officinalist has been done.  

 

MATERIALS AND METHODS 

 

1-2. Characteristics of the studied area: 

 The study was conducted in April 1390 that attempted to prepare the experimental plots in the term of a 

complete  randomized block design with nine treatments and three replicates, and each replicate in four  row, at 

the research station of Islamic Azad University of Shahrekord has been done. Plots involved micronutrient 

elements [Fe and Zn] in three levels [0-2 -4] that was  in the thousand and Each experimental plot consist of 4 

lines with 5m long, [Distance of planting rows was 50 cm of each other and distance between bushes on rows 

was 30 cm ] and the distance between the repeats one meter was considered. And actions taken including : deep 

plowing by moldboard Ploughshare was done. Soil characteristics of  the studied area is shown in Table 1. 

Three days after the first irrigation, the number of  three seeds on rows with distance of 30 cm apart from each 

other had been cultivated.  After cultivation, for avoiding tension sprinkler irrigation system was used and 

sprinkler irrigation once of two days has been taken. Weeding weeds 3 to 4 times manually, especially in the 

early stages of plant growth was performed. The problematic weeds in this farm that can be cited are 

Chenopodium album, field bindweed, and purslane:  No herbicide was used for weed control in this experiment 

and for controlling weeds the hand weeding was performed. Islamic Azad University Research farm of 

Shahrekord branch,  located in RAHMATIEH with specifications of Latitude 32 degrees and 20 minutes north 

and longitude 50 degrees and 51 minutes and the height is 2061 meters above sea level. Climatic characteristics 

of the studied area over the 15-years statistics [1375-1390] is shown in Table 2. 

 
Table 1: Soil characteristics of the studied area. 

P 
mg.kg-1 

K 
mg.kg-1 

N 
% 

OC 
% 

pH EC 
dS.m-1 

Station name 

80 240 0.06 0.8 7.9 0.47 Shahrekord 

 
Table 2: Climatic characteristics of meteorological stations of the studied area. 

The average 

temperature 
C °

The average maximum 

temperature 
C °

The average 

minimum 

temperatue 
C °

The average annual 

rainfall 
(mm) 

The average relative 

humidity 
% 

station 

11.75 21.53 2.74 318.41 43.36 Shahrekord 

 

2-2. Flower collecting and extraction: 

 Harvesting flower on a weekly basis after full flowering plant was done. Drying flowers in shades 

conditions by proper ventilation at a temperature of 25 to 30 ° C was carried out. After drying flowers by the 

Mill Machine with brand name of mulinix made in Spain, it was attempted to crushing the flowers. After sifting 

through a laboratory sieve Pars [Test sieve-Mesh No. 50] Thirty grams of each replicate were weighed.  

 

3-2. Measured traits in the pilot process: 

1-3-2. Leaf length and width: 

 10 leaves were selected and then the length and width of leaves were measured by caliper and the average 

numbers of notes were recorded as leaf length and width.  

 

2-3-2. Plant height: 

 Plant height was measured at each iteration. In this way we put the meter at the soil surface and up to the 

most of the branches that have growth, measured and entered to the relevant  table.  

 

3-3-2. Wet weight: 

 10 plants were selected and measured by a digital scale with an accuracy of 0/01, its mean weight was 

recorded as a wet weight.   

 

2-3-4. Dry weight: 

 After harvesting the plants in each plot and putting the arranged plants into an envelopes that were weighed 

before, Plant wet weight plus the weight of the envelope acquired by Precision scale based on gram, and then 

placing envelope along with the plants in an oven for drying and dewatering flowers at 70 ° C (c) for 24 hours 

and then re-weighing the dried herbs along with envelopes, percentage of dried matter in each plot for each 

treatment were calculated from the following formula: 
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                                              [Dried plant weight + envelope] - Weight of empty bags ×10 

percent of dried mt   = 

                                               [envelope+flower wet weight]- Weight of empty bags 

 

2-3-5. Stem dry weight: 

 10 plants were selected that after separating plant stems, stems dry action  in an oven at the temperature of 

75 ° C for 48 hours was done, and then by a digital scale with an accuracy of 0/01 weighted, and the mean stem 

dry weight as stem weight was introduced.  

 

2-3-6. Dry leaf weight: 

 10 plants were selected that after separating plant leaf, leaf dry action in an oven at the temperature of 75 ° 

C for 48 hours was done and then by a digital scale with an accuracy of 0/01 weighted, and the mean leaf dry 

weight as leaf weight was introduced. 

 

2-3-7. Performance in hectare: 

 In this experiment, the average of a square meter of Calendula officinalist were measured. The result was 

multiplied by the number of ten thousand, to yield performance in hectare.  

 Performance in hectare = [Average of 1 square meter of Calendula officinalist  ×10000 ] 

 

2-4. Statistical Analysis: 

 Statistical analysis of the data obtained for different traits measured in a completely randomized design or a 

one-way analysis of variance [ANOVA] was performed using SPSS version 17 software. Also for comparison 

averages Duncan test at 5% probability level with the above software was used. To draw graphs and regression 

equations, Exell office 2007 software was used. 

 

RESULTS AND DISCUSSION 

 

 In evaluating the effect of foliar application of micronutrients was determined that the use of micronutrients 

elements as individual and compositional causes changes in Physiological function, Although no significant 

difference was found between performance on a variety of micronutrients [Table 3], However, the performance 

of the elements that were consuming individual was more than they would combinations [Table 3].  

 
Table 3: Analysis of variance of different treatments on iron and zinc traits. 

Sources of 

change 
Degrees 

of 
freedom 

Leaf 

width 
Leaf 

length 
Stem 

diameter 
Length of 

the stems 
before 

flowering 

Length the 

stems after 
flowering 

Root 

fresh 
weight 

Root 

dry 
weight 

Leaf 

wet 
weight 

Leaf 

dry 
weight 

Iron 2 3.25 ** 

 

4.1 ** 1.38 ** 110.7** 441.1** 685.8 ns 0.001 ns 0.008 ns 0.06  ns 

zinc 2 0.25 ns 0.05 ns 0/016 * 58.92 ** 172 ** 1766.8ns 0.001 ns 0.00007  

ns 
0.08  ns 

The 
interaction 

of iron 

*zinc 

4 0.16 ns 0.13 ns 0.03 ns 21.2 * 80.1 ** 3359.4* 0.009 ns 0.001  ** 0.08  ns 

error 18 0.06 0.05 0.03 5.3 5.4 598.2 0.0001 0.00003 0.007 
total 26  - - - - - - - - -

* Significant difference at the 5% level 

**very significant difference at 1% level  

 
Table 4: Analysis of variance of different treatments on iron and zinc traits. 

Sources of 

change 
Freedom 

degree 
Wet 

flower 

weight 

Dry flower 

weight 
Root 

length 
Number of 

first flowering 
Number of 

secondary 

flowering 

Number of third 

flowering 

iron 2 3.69 ** 0.42** 25.9 ns 3660787 ** 3968613.4 ** 3453231.2 ** 
zinc 0.56 0.56 ** 0.13** 78 ns 883674** 728945.4 ** 679250.7 ** 

The interaction 

of iron *zinc 
0.21 0.21 ** 

 
0.042 ** 209.2** 924543 ** 165461.2 ** 356947.3 * 

error 0.002516 0.025 0.042 45.4 94680 35180.7 87788.9 
total 26 - - - - - - 

* Significant difference at the 5% level 
**very significant difference at 1% level  
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 Micronutrient elements are used in small quantities in plants but leave significant traces. If these elements 

are deficiencies, sometimes act as limiting absorption of other nutrients and limiting grow and this way should 

be apply with more attention [5]. Statistical analysis of the data showed that foliar application of micronutrients 

has significant effect on the number of flowers in first, second and third picking  [Table 4]. Unlike iron, which 

single foliar application increases the length and width of the leaf. It seems that zinc and both elements zinc and 

iron in concurrent use have not a significant effect on the length and width of leaf [table 3]. Also micronutrient  

elements of iron and zinc, and concurrent use of these elements has a significant effect on the weight of the wet 

Flower and dried flowers [Table 4]. But on the root wet weight, root dry weight, leaf wet weight and leaf dry 

weight no significant effect was observed [Table 3]. Increase dry matter function by consumption two kinds of 

Micronutrient fertilizer can have different causes, that among these increase of auxin biosynthesis in the 

presence of zinc [7], increase of Chlorophyll concentration, increase activity of phosphoanul pyruvate 

carboxylase and Riblus biphosphate carboxylase, Reduction sodium accumulation in plant tissues  and 

Increasing the efficiency of nitrogen and phosphorus uptake in the presence of zinc can be cited. Oxidation and 

resorting Leaves are the main photosynthetic organs, Using nutrients  cause Increase leaf surface and increase 

the photosynthesis [8].  

 Iron is one of the most important elements that are involved in nitrogen metabolism and thereby increase 

plant leaf, and the study results showed that iron foliar application causes increase leaf surface. So we can 

expect that by applying iron treatments in plants that show shortage symptoms of this element, protein 

production would increase [9]. In plants growing applying  nutrient solution containing micro-nutrients [Like 

Vaks·hal 0/2%, Mykramyd 0/1%] Which are sprayed on leaf surface cause increase performance [10]. 

Relationship between factors related to leaf growth and quality of essential oils is an issue that has been raised 

as the focus and centerpiece of some research studies. In the survey obtained a relationship between leaf area 

and the amount of essential oil can be seen. In this case, the results announced by the Niakan and colleagues [8] 

can be cited. Recent studies have shown that the number of glands in the leaves of Mentha piperita is not  fixed, 

and by the extension of leaf it would increase. This is why that by the application of nutrients, essential oil 

glands would more increase, and consequently, the amount of essential oil in plants would  increase. In general, 

leaf surface physiologically is important, because research has shown that photosynthesis and photosynthetic 

products are directly related to essential oil production. Ahmed [11] stated that the nutrient spray not only 

increases crop yield and quality, but It can reduce the amount of soil Fertilizer Application. Tucker and Walker 

[12] stated that Micronutrients in  some agricultural crops cause increase performance. Ramroudi and Gloiy in 

1388 by study on sour tea plant have shown that foliar application and soil consumption of micronutrients 

significantly have effect on  Plant dry weight, fruit wet weight, sepals  weight, and harvest index that are 

consistent with the results of the present study. Concentrations of micronutrients and heavy metals in the soil, 

are one of the main criteria in the production of pharmaceutical compounds in plants that are newly planted. 

This shows the fact that amount of absorption and entry is proportional to the concentration, and in the synthesis 

of pharmaceutical compounds have an important impact [13]. The benefits of foliar feeding in plants are low 

absorption of nutrients in the soil, reducing root activity during the reproductive stage and fruiting, and 

enriching crops mentioned. Although foliar application provides only part of need of the plants, but in turn is 

beneficial in improving performance. In this method, the transfer rate of nutrients from leaves to different plant 

organs is high. Most effect of sprayed leaf is when the leaves have maximum surface. Since in the flowering 

stage, leaf surface of plants reaches its maximum level, and also in this time, all metabolic activities, including 

nutrient uptake by the roots is reduced, the application of this method for the rapid delivery of nutrients to the 

plant will have the greatest impact. In this way, the nutrient enters directly to air organs and there is no problem 

of  become insoluble minerals in the soil and loss of usability. Soil nutrient content may not always be adequate 

to satisfy the needs of the plant. So that the majority of micro elements such as Fe and Mn, are rapidly stabilized 

soil with an alkaline pH, so that the plant roots are not able to absorb enough nutrients from the soil, and some, 

such as Ca, Mg and Mn will not be easily reach to the leaves [14]. So the application of macro and micro 

fertilizers in the cultivation area can not be required to provide nutrients for root growth. Hence, the use of these 

elements through foliar spray is the solution to this problem [15].  

 

4. Conclusion: 

 In the present study, foliar application of micronutrient elements of iron and zinc on physiological 

characteristics of Calendula officinalist were studied. In general, foliar application of micronutrient elements of 

Fe and Zn improves many parameters and the results were significant [Tables 3 and 4]. Based on the results of 

this test, the concentrations of 2 per thousand of Fe and Zn had the greatest effect on the rate of Calendula 

officinalist [Tables 3 and 4]. Therefore, we can reported that in the micronutrient elements,  concentration of  

foliar application is important. Therefore, we suggest that other studies on the effects of foliar application of 

micronutrient elements on other properties, such as phytochemical, morphological should be examined.  
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