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ABSTRACT 

Marigold (Calendula officinalis) is an important medicinal and ornamental plant, this study conducted in 

the Lethalhouse, Grdarasha field, Agriculture College, Salahaddin University through January 5
th

 to April 

22
th

 2015 to study the effect of NPK (at four levels 0, 0.25, 0.5 and 0.75 g. kg
-1

) as soil application and foliar 

spray of sea force (at the concentrations of 0, 1, 2 and 3mg.L
-1

) on some Calendula afficinalis vegetative 

growth and flower features and total flavonoid content in the leaves and flowers. The best result of plant 

height (64.89cm) was obtained from NPK 0.75g.kg
-1

 and the highest number of the leaves and flowers (195.96 

and 19.18 respectively) were obtained from NPK 0.50g.kg
-1

. However, the highest values of plant hight and 

number of flowers were recorded from 1 mg.L
-1

 sea force extract. The interaction treatment of 0.50 g.kg
-1

 

NPK and 2 mg.L
-1

 Sea force gave the highest plant, and 0.75 g.kg
-1

 NPK with 1mg.L
-1

 sea force interaction 

gave the greatest number of flowers per plant (20.38). Total flavonoid content in leaves extracts is directly 

proportional to NPK concentrations. The maximum flavonoid contents were 21.320 ± 0.010 and 21.915 ± 

0.071 mg. kg
-1

 in the leaves and flowers extracts treated with 0.25 g. kg
-1 

NPK, 3mg. L
-1

 sea force and 0.75g.kg
-

1 
NPK, 3mg.L

-1
 sea force respectively, the flowers are with higher amounts of total flavonoid content. 

 

KEY WARD: NPK, sea force, Calendula officinalis growth, total flavonoid content  

 

 

 

1. INTRODUCTION 

 

arigold (Calendula officinalis) belongs 

to Asteraceae family. The plant is a 

winter annual, seldom biennial. It grows to 

between 30 and 50 cm high, and has about 20 cm 

long tap root and numerous thin secondary roots. 

The stem is erect, angular and downy and 

branched from the base up or higher. The alternate 

leaves are almost spatulas at the base, it has quite 

long flowering period, resistant to cold weather 

and it possible to the flowers from spring to winter 

(Muley et al., 2009). Flowering of marigold plants 

under short photo-periods, however there is a long 

flowering period too. The plants can be used in the 

home garden and in landscaping. It is one of the 

best plants for rock gardens, borders, flower beds 

and balcony plantings (Golestani et al., 2013). 

(Calendula officinalis ) besides being an 

ornamental plant, is a medicinal plant used in 

pharmaceutical and cosmetic industries since 

ancient times. Today, as well as folk medicine, 

active ingredients are widely used medicines and 

pharmaceuticals, especially the flowers are quite 

rich in various active ingredients ( Caliskan and 

Kurt, 2018). Chemical studies revealed various 

essential oils, carotenoids, flavonoids, terpenoids, 

coumarins, quinines, carbohydrate, oil, amino 

acid, and various minor compounds for pot 

marigold plants. It is potentially an important 

medicinal plant, because it has many 

pharmacological activities (HIV, anti-cancer, 

antiinflammatory, hepatoprotective, spasmolytic 

and spasmogenic. (Muley et al., 2009 and – 

Mohammad and Kashani, 2012). 

Chemical fertilization is primarily tried to 

stimulate growth or to increase the medicinally 

active ingredients in plant extracts (Naguib, 2011). 

The photosynthesis and the accumulation of 

carotenoids pigments in flowers of marigold 

plants have been stimulated with the mineral 

fertilizer treatments (Marta et al., 2012). Plant 

nutrition is one of the most important factors 

affecting quantity and quality of secondary 

metabolites in plants. In order to meet the ever 

increasing demand of medicinal plants need to be 

identified the best fertilizer application strategies. 

It is apparent that essential oil content enhance 

with increasing plant age to reach the maximum 

values at post flowering stage. The yield of plant 

M 
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fresh herb, the essential oil content and its 

composition can be influenced by growth stages, 

ecological and climatic conditions. Several 

attempts have been made to increase yield 

potential of medicinal plants Janmohammadi et 

al., (2014). Seaweed extracts are well-known 

biostimulants. They are characterized by high 

efficiency in plants cultivation what was proved 

by many papers, besides they are environmentally 

friendly due to biological origin of material. 

Therefore, algal extracts can constitute an 

alternative to synthetic plant stimulants, the 

application of which very often causes 

environmental pollution, and support to traditional 

fertilizers (Tuhy et al.,2013). Seaweed 

formulations basing on algal extracts are rich in 

phytohormones (gibberelins, auxins, cytikinins), 

amino acids and fatty acids which are responsible 

for plant growth, development and resistance to 

pathogens, and also contain macro and micro 

elements (Co, B, Mo, Zn, Cu [Jensen, 2004; 

Abdulrahman, 2013 and Tuhy et al., 2013).].   

Paim, et al. (2009) compared between organic 

plant composed (60 ton.ha
-1

) and chemical 

fertilizer represented by NPK (0, 80,120 and 80 

kg.ha
-1

) treated on Calendula officinalis, The 

results suggested that the organic plant composed 

treatment was able to increase the vegetative 

development of the medicinal species calendula 

during the first 45 days of development. After 95 

days both treatments of organic and chemical 

fertilizers produced similar results to each other 

with regard to the vegetative development of the 

plant, demonstrating that for this plant cultivation 

treatments such as the addition of organic and 

chemical fertiliser improve the development of the 

plant, when compared to the control without 

fertiliser. In relation to the quantification of 

flavonoids, it can be seen that the NPK treatment 

raised the quantity of total flavonoids by around 

10% when compared to organic plant composed 

treatments, it is supposed that the nitrogen present 

in NPK may be related to this phenomenon, given 

that this nutrient participates in the flavonoid 

biosynthetic pathway. Hashemabadi et al. (2012) 

studied different levels (0, 100, 200 and 300 kg.ha
-

1
) of potassium sulfate (K2SO4) fertilizer on 

Calendula officinalis yield and essential oils 

quantitative, the results showed that the plant 

height, the number of flowers, flowers dry weight, 

potassium content of aerial part, flower essential 

oil and carotenoids content in petals were 

significantly increased. Sajid and Amin (2014) 

studied  the impact of various N, P, K 

combinations (Control, Nitrogen (N), Phosphorus 

(P), Potash (K), N+P, N+K, P+K and N+P+K) on 

Chrysanthemum morifolium) growth, the 

(N+P+K) combination was significantly better 

with plant height (63.9 cm), maximum leaf area 

(131.6 cm2), less days (116) to flower, more 

number of flowers (32), maximum blooming 

period (38 days), larger flower size (6.3 cm) and 

flower fresh weight (4.4 g). Untreated plants had 

least plant height (46.5 cm), number of branches 

(7) per plant, number of leaves (47) per plant, leaf 

area (94.2 cm2), number of flowers (15) per plant, 

blooming period (35 days), flower size (4.5 cm) 

and fresh weight (3.3 g). Treatment of plants with 

(N+P+K) combination alone gave flowering after 

116 days from planting in 7 cm pots and produced 

flowers earlier than the control. Rajput (2015) 

observed that the treatment of (Nitrogen 80 kg.ha
-1 

+ Phosphorus 40 kg.ha
-1

) was showed better 

results of plant height, plant spread, number of 

leaves per plant, number of primary branches per 

plant, number of secondary branches per plant, 

stem diameter, the early bud appearance, the 

maximum number of flowers per plants, flowers 

diameter, individual flower weight, flower yield 

per plant and flower yield  . plot
-1

, the maximum 

weight of seed . flower
-1

, 100 seed weight and 

seed yield plant 
-1 

, however the minimum number 

of flowers. plant
-1

, flower diameter, individual 

flower weight, flower yield . plant
-1

and flower 

yield . plot
-1 

were recorded in the control. Ahmed 

et al. (2017) investigated four levels of N (0, 60, 

90 and 120 kg ha -1 ), P (0, 30, 40 and 50 kg ha -1 

) and K (0, 60, 90 and 120 kg ha -1 ) with a dose 

of 2 kg B and 4 kg Zn ha -1 . Flower yield and 

yield attributes of marigold significantly increased 

with NPK fertilizer for three years. The 

significantly highest flower yield  was obtained 

from N, P, and K combination treatment at the 

levels of 90, 40 and 90 kg ha 
-1 

respectively with 

dose of 2 Kg B and 4 kg Zn ha 
-1

.  Priyadarshini  

et al.(2018) found that the application of 75% N 

from Urea and 25% N from vermicompost 

resulted in significant differences in vegetative 

characters, plant height, plant spread, number of 

branches (primary and secondary branches), leaf 

area, stem diameter, days to 50% flowering, days 

to first flower bud appearance, days to first 

harvest, shelf-life of flower, flowering duration, 

number of flower per plant, number of harvests, 

number of flower per m
2
 and weight (yield) of 

flower . Plant
-1

. Size of flower (diameter) and 
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individual flower weight did not vary significantly 

among the treatments in this experiment.  

Therefore the goal is to investigate 

effectiveness and efficiency of NPK and sea force 

fertilizers with their interaction on growth, 

flowering and total flavonoid content of 

Calendula officinalis.  

2. MATERIALS AND METHODS 

 

Lethalhouse experiment accomplished in 

Grdarasha field, Agriculture College of 

Salahaddin University (Latitude North, Longitude 

East  44.03°  and   altitude 436 m above sea level), 

through January 5
th
 to April 22

th 
 2541 to study the 

effect of NPK ( at four levels 0, 0.25, 0.5 and 0.75 

g. kg
-1

) as soil application and foliar spray of sea 

force (at the concentrations of 0, 1, 2 and 3mg.l
-1 

) 

on Calendula afficinalis. Some of soil properties 

showing in table (1). Monthly averages 

temperature and humidity were recorded 

throughout the experiment period shown in table 

(2).

 

Table (1): Some chemical and physical characters of the soil 

                                         
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Laboratory of Soil department, college of Agriculture, Salahaddin University. 

 

2.1 Plant material 

The Calendula officialis local seed were sown 

in the soil, then the seedlings at the growth stage 

of three true leaves were transplanted to 

polyethylene bags (18 cm in diameter * 22 cm in 

height and five kg in weight). The irrigation was 

done with tap water if necessary.

  
Table (2): Maximum and minimum air temperatures and humidity throughout the experiment period. 

*Agriculture research center, Ministry of Agriculture, Erbil, Kurdistan region, Iraq 

 

2.2  NPK treatment 

NPK fertilizer(20:20:20) was added to the soil 

as a powder at four levels (0, 0.25, 0.5 and 0.75 g. 

kg
-1

). 

 

 

2.3 Sea force extract treatment 

Sea force extract solution is organic fertilizer 

prepared from sea algae extracts supplemented 

with microelements (2.03% B, 4.81% MgO, 

3.91% S, 0.23% Mo and 9.78% SO3, contain 

21.15% organic matter. Sea force solution added 

Year Month Air temperature (
o
C)

 
Relative humidity (%) 

2015 January 8.12 71.90 

February 10.61 67.84 

March 11.81 63.84 

April 19.44 49.43 

May 24.73 25.64 

Properties Values 

Sand (%) 67.50 

Silt (%) 12.50 

Clay (%) 20.00 

Soil texture sandy loem to 

clay loem 

pH (pH meter) 8.3 

Electrical conductivity(dS.m
-1
) 

(EC-meter) 

0.4 

Organic matter% 0.2 

Total Nitrogin (g/Kg) 

(kjeldaahl method) 

0.31 

P (g/Kg) (Olsen method) 3.20 

K (g/Kg) (Flame photometer 

method) 

1.40 
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to the seedlings as foliar spraying at the 

concentrations of 0, 1, 2 and 3mg.L
-1

 at two times 

with 15 days interval. 

 2.4 Experimental design and statistical 

analysis           

Factorial completely randomize design (CRD) 

with 16 treatments were used, including 4 levels 

of NPK and 4 concentrations of sea force extract, 

the treatments were replicated 4 times, each 

replicate contain of 4 seedlings. Least significant 

differences test (LSD) at 5% probability was used 

for comparisons between means, SAS system was 

used for all statistical analysis (SAS, 2005).  

2.5 Experimental parameters                                                                                                         

The morphological parameters including; 

number of leaves.plant
-1

, plant height, number of 

flower.plant
-1

 and flower diameter (Hasan et al., 

2014). 

2. 6 Total flavonoid content estimation 

Leaves and flowers of Calendula officinalis 

obtained from different cultivation conditions 

were dried, 1 g of them were extracted separately 

with 20 ml ethanol 70% by ultrasonic bath at 40°C 

for 30 min.  Crude extracts were filtered and 

hydroalcoholic extracts under reduced pressure at 

60ᵒ C were evaporated to dryness using rotatory 

evaporator. The crude extracts obtained from 

different cultivation conditions were analyzed for 

total flavonoid content estimation (Cristiane et al., 

2009). 

Aluminum chloride colorimetric method was 

used for estimation of total flavonoid content 

(Hossain et al., 2013). Various concentrations 

(1.0, 0.5, 0.25, and 0.125 mg.mL
-1

) of standard 

quercetin in methanol were prepared. 1 mL 

quercetin or extract from different cultivation 

conditions solution was added separately to 4 mL 

distilled water in 10 mL volumetric flask. 0.3 mL 

5% sodium nitrite was added at the zero time, 0.3 

mL of 10% AlCl3 was added after 5 min, and 2 

mL of 1 M sodium hydroxide was added to the 

mixture at 6 min, by the addition of 2.4 mL 

distilled water the total volume of the mixture was 

made up to 10 mL and mixed thoroughly. Using 

UV-Visible spectrophotometer absorbance was 

determined at 510 nm versus a blank containing 

all reagents except quercetin. Data reported as 

mean ± standard deviation, all the experiments 

were carried out in triplicates. The average 

absorbance values obtained at different 

concentrations of quercetin were used to plot the 

calibration curve. MS Office Excel 2011 was used 

for calculation of linear regression equation for a 

straight line. The regression equation of 

calibration curve (y = 0.0564x - 0.0002; R² = 

0.996), was used for calculation of total flavonoid 

content and expressed as mg quercetin per gram of 

dry extract. 

 

3. RESULTS AND DISCUSSIONS 

3.1. Morphological parameters 

3.1.1 Effect of NPK: 

Table (3) shows that the levels of NPK caused 

significant effects on plant height, number of 

leaves and flowers. The best result of plant height 

(64.89cm) was obtained from 0.75 g. kg 
-1

 NPK. 

However, the highest number of leaves (195.96) 

and flowers (19.18) was observed from 0.50 g. kg 
-1

NPK.  

Healthy growth of plants and their 

development can promote by using of fertilizers.  

Nitrogen enhances plants vegetative growth, 

phosphorus enhancing seed formation and root 

development, the potassium helps the stems and 

straws of plants to be stronger (Sajid and Amin, 

2014). Vegetative development in medicinal 

species is described as one of the factors that can 

interfere with the amounts of active principles 

produced by a given species (Paim, et al., 2009). 

The superiority of NPK might be attributed to the 

availability of three major nutrients that may led 

to an enhanced growth as a result of increased cell 

division, cell enlargement and maximum 

conversion of photosynthetic products to plant 

growth. Similar results of higher plant height due 

to the combined use of N, P and K have been 

reported by (Verma et al., 2011).  

3.1.2 Effect of sea force extract: 

Plant height, leaves and flowers numbers per 

plant were significantly affected by sea force 

foliar application (Table 4).  The highest values of 

Plant height and number of flowers (61.24cm and 

16.47, respectively) were recorded for 1 mg.L
1
 sea 

force concentration, while the highest leaves 

number (180.94) was obtained for control 

treatment, our results are partially agree with the 

results of (Hasan et al., 2014) when they were 

study the effect of organic matter on the growth 

and flowering of marigold plants.
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Table (3): Effect of NPK on some vegetative growth and flower characteristics of Calendula officinalis. 

NPK  

(g.kg
-1
) 

plant height 

(cm) 

Number of 

leaves. 

plant
-1
 

Number of 

flowers. 

plant
-1
 

Flower 

diameter 

(cm) 

0 56.24 166.38 14.56 4.70 

0.25 49.35 96.81 7.19 4.32 

0.50 62.70 195.96 19.18 4.63 

0.75 64.89 195.63 17.75 4.54 

L.S.D.<0.05 7.85 40.68 4.65 N.S. 

 

Table (4): Effect of sea force on some vegetative growth and flower characteristics of Calendula 

officinali. 

Sea force  

(mg.L
-1
) 

plant height 

(cm) 

Number of 

leaves. 

plant
-1
 

Number of 

flowers. 

plant
-1
 

Flower 

diameter 

(cm) 

0 57.84 180.94 15.41 4.75 

1 61.24 167.83 16.47 4.59 

2 56.47 166.47 13.63 4.60 

3 56.63 139.53 13.18 4.27 

L.S.D.<0.05 7.85 40.68 4.65 N.S. 

 

3.1.3 Interaction effects of NPK and sea force:   

The data in the table (5) indicated that the 

interaction between NPK and sea force caused 

significant influence in  all studied parameters. 

The highest plant (69.40cm) was recorded for 0.50 

g.kg 
-1

 NPK and 1 mg.l
-1

 sea force interaction 

treatment. However, the higher number of leaves 

(222.38) was counted from 0.75 g.kg 
-1

NPK and 0 

mg.l
-1

 sea force interaction, and the interaction of 

the same level of NPK with 1 mg.l
-1

  sea force 

gave the highest number of the flowers.plant
-1

 

(20.38). The highest flower diameter (5.20cm) 

was obtained from the treatment of 0 g.kg 
-1

NPK 

and 2 mg.L
-1

 sea force extract interaction, this can 

be due to existence of amino acid compounds and 

nutrients such as N, P and K which can promote 

metabolic activities like photosynthesis and 

absorption and transfer of nutrients from root and 

leaves (Rafiee et al.,2014). NPK fertilizer is 

usually used to increase the growth of a plant. The 

N element in NPK fertilizer has the function of 

preparing amino acids (proteins), nucleic acids, 

nucleotides, and chlorophyll in plants. The 

element P in the NPK fertilizer has a function as a 

storage and energy transfer. The K element in the 

NPK fertilizer serves as an enzyme activator, and 

assists in the transport of assimilated results from 

the leaf to the plant tissue (Jayaweera and 

Mikkelsen 1991).

  

Table (5): Interaction effects of NPK and sea force on some vegetative growth and flower characteristics 

of Calendula officinalis. 

NPK 

(g.kg
-1
) 

Sea force 

(mg.L
-1
) 

plant height 

(cm) 

Number of 

leaves. 

plant
-1
 

Number of 

flowers. 

plant
-1
 

Flower 

diameter 

(cm) 

0 0 49.74 177.88 14.50 4.83 

1 58.01 182.50 17.13 4.31 

2 60.56 186.75 14.85 5.20 

3 56.65 118.38 11.75 4.48 

0.25 0 53.63 104.25 7.63 4.76 

1 52.54 112.50 9.70 4.68 

2 46.41 95.50 5.63 4.32 

3 44.81 75.00 5.75 3.53 

0.50 0 59.23 219.25 19.75 4.98 

1 69.40 160.20 18.63 4.85 
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2 59.75 203.75 19.38 4.14 

3 62.43 200.63 18.95 4.55 

0.75 0 68.79 222.38 19.75 4.44 

1 65.00 216.13 20.38 4.53 

2 59.16 179.88 14.63 4.74 

3 62.63 164.13 16.25 4.48 

L.S.D.<0.05 15.70 81.37 9.30 1.15 

 

3.2 Total flavonoid content estimation 

Different types of fertilizers have its 

advantages and disadvantages, as every type of 

plant species has its nutritional requirements 

(Naguib, 2011).  The application of fertilizer 

affects the total flavonoid content of leaves and 

flowers of Calendula officinalis, the results in 

(figure 1) showed that total flavonoid content in 

the leaves is directly proportional to the increasing 

in NPK concentrations and the greatest effect in 

both leaves and flowers was recorded at the 

highest treated concentration (0.75 g. kg
-1

) of 

NPK. The increasing of sea force concentration as 

shown in (figure 2) was not proportional to total 

flavonoid content in both leaves and flowers, and 

the highest amounts were estimated in leaves and 

flowers treated with sea force 3 and 2 mg. L
-1

 

respectively. 

The results of interaction treatments in (table 

6) showed that using different combined 

concentrations of NPK and sea force is effecting 

on the amount of total flavonoid content in both 

leaves and flowers, the best interaction treatment 

concentration for NPK and sea force for leaves 

and flowers were recorded as (0.25 g. kg
-1 

and 3 

mg. L
-1

) and (0.75 g. kg
-1

 and 3 mg. L
-1

) that 

resulted in total flavonoid content of (21.320 ± 

0.010 mg.g
-1 

and 21.915 ± 0.031 mg.g
-1

) 

respectively. Flowers produced higher amounts of 

total flavonoid content than leaves in most of the 

evaluated treatments. 

Paim  et al. (2010) recorded that the NPK 

treatment of Calendula officinalis raised the 

quantity of total flavonoids by around 10% when 

compared to organic fertilizer treatment, while 

Heimler et al (2017) found that soil nitrogen 

affects flavonoids content. The plant active 

principle of interest reflects specific adaptations to 

adverse conditions or to defense mechanisms, and 

such pathways may be stimulated by exposure of 

the plant to a nutrient-rich environment (Paim  et 

al., 2010). The adoption of cultivation treatments, 

as well as fertilisers, is an indication that the 

species can produce greater quantities of active 

principles, considering that many nutrients 

contained in the fertiliser are found to be involved 

in secondary metabolic pathways (Taiz and 

Zeiger, 2002).
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Table (6): Effect of interaction of NPK and sea force on total flavonoid content of leaves and 

flowers of Calendula officinalis. 

Treatments Total flavonoid content (mg/g) 

NPK 

   (g.kg
-1
) 

Sea force 

(mg.L
-1
) 

Leaves * Flowers * 

0 

0 5.175 ± 0.054 6.158 ± 0.057 

1 5.340  ± 0.061 6.188 ± 0.031 

2 3.308± 0.017 6.835± 0.020 

3 6.087 ± 0.037 5.104 ± 0.010 

0.25 

0 1.336 ± 0.027 7.824 ± 0.044 

1 4.003 ± 0.027 10.074 ± 0.076 

2 10.839 ± 0.037 11.104 ± 0.076 

3 21.320 ± 0.010 10.951 ± 0.076 

0.50 

0 5.357 ± 0.035 10.280 ± 0.010 

1 15.632 ± 0.080 13.442 ± 0.040 

2 15.921 ± 0.116 7.848 ± 0.091 

3 6.370 ± 0.054 5.811 ± 0.020 

0.75 

0 10.668 ± 0.020 13.082 ± 0.132 

1 12.470 ± 0.057 13.901 ± 0.020 

2 10.244 ± 0.057 12.034 ± 0.046 

3 6.476 ± 0.037 21.915 ± 0.071 

*Values are mean ± SD, n=3  

 

 

4. CONCLUSIONS 

 

1. This study suggests that NPK and sea force 

fertilizers can be used to get better plant length, 

number of leaves and flowers in addition to 

increase the production of flavonoids from 

Calendula officinalis. 

2. It can be seen that the studied vegetative growth 

and flower properties exhibited significant 

differences as a result of the treatments tested 

generally in the highest levels of NPK and the 

lowest sea force extract level. 

3. Total flavonoid content was increased in both 

leaves and flowers with highest level of NPK 

foliar feeding. In otherwise stated sea force 

fertilizer had lower effect on it. Flowers produced 

higher amounts of total flavonoid content than 

leaves in most of the evaluated treatments. 
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 لە سەر خەسلەتەكانی گەشە و ڕێژەی كۆی فلاڤۆنۆیدەكان لەناو Sea forceپالاوتەی  و NPKكاریگەری 
 Calendula officinalis 

 
 پوختە

ئەم توێژینەوە .  بە رووەكێكی پزیشكی و جوانكاری گرنگ دادەندرێ Calendula officinalisماری گولد 
بە كولێژی كشتوكالی زانكۆی سەلاحەددین ئەنجامدرا، لەناو خانووی داری سێبەر،كێلگەی گردەرەشە سەر 

 NPKبۆ تاقیكردنەوەی كاریگەری پەین كردنی خاك بە  2105نیسانی  22ی كانونی یەكەم تاوەكو  5لەبەرواری 

، 0، 1 )بە چوار رێژە   Sea forceو پرژاندنی پالاوتەی  ( 0-كلگم.گم 12.5و  1251،  1225،  1 )بە چوار ئاست  

لە خەسلەتەكانی گەشەی سەوز و گوڵ كردن و ڕێژەی كۆی فلاڤۆنۆیدە كان   لە سەر هەندێ ( 0-لتر.مل 3و  2
بەدیهات ( 98246)باشترین ئەنجامی بەرزی ڕووەك  Calendula officinalisلەناو گەڵا و گوڵەكانی 

 (وای یەكدایەك بەد 06204و  065269)و زۆرترین ژمارەی گەڵا وگوڵ  NPK 0-كلگم.گم 12.5بەبەكرهێنانی 
هەروەها باشترین ئەنجامی بەرزی ڕووەك و ژمارەی گەلا .NPK 1-كلگم.گم 0..0بەدەست هێنرا بەبەكرهێنانی 

 1251لە ئەنجامی كارلێكی نێوان  Sea force 2پالاوتەی  0-لتر.مل 0و گوڵ بەدەست هێنرا بە پڕژاندنی 

 0-كلگم.گم 12.5وەك بێودرا، هەروەها  بەرزترین ڕو Sea forceپالاوتەی  0-لتر.مل2و   NPK 0-كلگم.گم
NPK   پالاوتەی  0-لتر.مل0وSea force  ڕێژەی كۆی  (212342)زۆرترین ژمارەی گوڵ بۆ هەر ڕووەكێك دا

لە ئەنجامی  كارلێكی  0-كلگم.مل 121.0± 202605و 12101±  202321فلاڤۆنۆیدە كان لەناو گەڵا و گوڵەكان 
 NPK 0-كلگم.گم 12.5و كارلێكی نێوان   Sea forceپالاوتەی  0-لتر.مل3و   NPK 0-كلگم.گم .0.2نێوان  

 .بەشێوەێكی گشتی گوڵەكان ڕێژەی كۆی فلاڤۆنۆیدە كانی لەناو زۆرترە.Sea forceوهەمان رَژەی پالاوتەی 
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