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ABSTRACT 

 

An experiment was conducted during 2015/2016 and 2016/2017 growing 

seasons at the Experimental Farm of Faculty of Agriculture, Fayoum 

University, Fayoum. The experiment aimed to study the influence of 

ammonium nitrate and  potassium humate on chemical composition of 

Calendula officinalis, L. plant under two types of soil. The laid–out in a split–

split plot arranged in randomized complete block design with three replicates. 

Soil media was considered as main plot in form of two types (clay & sand 

loamy soils), while nitrogen fertilizer was in sub-plot in form of ammonium 

nitrate (33.5% N) at rate of (0, 3 and 6 g/plant) and humic acid was in sub-sub-

plot in form of potassium humate (85%) at rate of (0, 1 and 2 g/plant). The sub-

sub-plot was contained five pots. 

The obtained results showed that the interaction between (6gm/plant) 

ammonium nitrate and (2gm/plant) potassium humate increased N, P, K %  

compared with the control. 

Calendula plants treated with the interaction between ammonium nitrate 

and potassium humate increased the pigments contents such as (Beta carotene 

and Xanthophyll ) in dry ray flowers  as compared to untreated plants. 

 

Key Words: Calendula – Clay and Sand loamy soils –Nitrogen fertilizer – 

Ammonium nitrate –Potassium humate  

 

INTRODUCTION 

Marigold (Calendula officinalis, L.) belongs to Asteraceae family, is a 

medicinal-ornamental herbaceous annual plant, which is originated from 

Mediterranean and West Asia. The active substance of this plant is made and 

stored in its yellow and orange flowers; the most important ones are flavonoids, 

carotenoids, essential oils, mucilage substances and vitamin "A". This plant is 

used to treat diseases of the stomach, intestines, and also, the flowers extract is 

used to dye some types of foods and fats (Mohammadipour et al.  2012). 

Referring the effects of growing media, it is well known that soil fertility 

means the soil capacity to supply the plants with their requirements from 

nutrients, water and air along the growth season (Askar,  1988). 
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Fertilization with nitrogen , in particular, has been known as a vital step in 

stepping up the growth and flowering of many ornamental plants (Singh  et  al.,  

1996 and Balak  et  al.,  1999).  

Nitrogen, an essential macronutrient in plants is typically present at a 

concentration of approximately 5% on a dry mass (DM) basis in floricultural 

plants, but can reach as high as 7.6% (Dole and Wilkins,   2005).  

Numerous studies have shown beneficial effects of humic substances on 

soil aggregation, structure, fertility, moisture holding capacity, microbial 

activity (Chen and Aviad, 1990 and Sharif et al.,  2002), and cation exchange 

capacity (Marinari  et al., 2000).  Also, application of humic substances have 

been shown to increase membrane permeability, oxygen uptake, respiration and 

photosynthesis, phosphate uptake, nitrogen use efficiency and root elongation 

(Russo and Berlyn, 1990). Moreover, application of humic substances has 

stimulatory effects on cytokinin (Zhang and Ervin, 2004) and auxin or 

gibberellin-like substance along with indirect effect on plant metabolism 

(Pizzeghello et al.,  2001 and Piccolo  et al., 1991). 

Thus, the present work aimed to study the influence of ammonium nitrate 

and potassium humate on chemical composition of Calendula officinalis, L. 

plants under two types of soil conditions. 

 

MATERIALS AND METHODS 

The present work was carried out in the Experimental Farm, Faculty of 

Agriculture, Fayoum University, during the two successive seasons of 

2015/2016 and 2016/2017. The objective of the present study was to investigate 

the effect of three rates of ammonium nitrate 0, 3 and 6 g/plant and three soil 

application rates of potassium humate (85% humic acid) 0, 1 and 2 g/plant on 

chemical constituents of marigold (Calendula officinalis, L.) plants under two 

soil media in a pot experiment. 

 

Plant material     
Uniform of calendula seedlings were obtained from administrative of 

Ipshaway , Fayoum Governorate, Egypt. The seedlings were (40 day) old were 

transplanted on 25 
th 

of October in the two seasons. 

Soil testing 
 Some mechanical and chemical analysis of both clay and sand soil used 

were carried out according to Klute (1986) and Page et al. (1982), respectively. 

Results of these analyses are shown in Table (1). 
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Table (1): Some physical and chemical properties of used soils of  the 

experiment during (2015 / 2016) season. 

 

Physical characters 

 2015/2016 

Mechanical analysis Sample number 

1 2 

Clay % 53.6 14.6 

Sand % 12.1 72.5 

Silt % 34.3 12.9 

Soil texture Clay Sand loamy 

Chemical characters 

Chemical analysis 

pH(at 25°C) 
7.38 7.86 

ECe (ds/m/25°C) 3.30 4.70 

CaCO3 % 4.5 7.5 

Organic matter % 
2.2 0.90 

Available nutrients (mg kg
-1

) soil 

N 30.1 14.81 

P 21.5 3.25 

K 314 42.57 

Fe 18.3 4.45 

Mn 43.6 12.5 

Zn 0.28 0.87 

   

Treatments: 

Soil media 

In both seasons, clay or sand loamy soil was used as a planting medium. 

Both soils were randomly distributed in the main plots. 
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Fertilizer treatments 

The plants were received a basic dose from nitrogen fertilizer in the form 

of ammonium nitrate (33.5% N) at the rate of 0, 3 and 6 g/pot, that divided into 

two equal portions, which were applied after 4
th

 and 8
th

 weeks from 

transplanting in both seasons. It was designated as the sub- plots. 

Potassium humate 
Potassium humate (85% humic acid) was applied to 5kg soil/pot during 

the processing of the ground before planting at the rates of (0, 1 and 2 g/pot) 

and were randomly distributed in the sub- sub- plots. 

Experimental design 

The experimental layout used was a split split in randomized complete 

block design with three replicates. Soil media was considered as main plot, 

while N fertilizer was designated as sub-plot and potassium humate was sub-

sub-plot. The sub -sub-plot was contained five pots.   

Data recorded: 

 Chemical analysis 

 Flower pigments 

 

- Beta carotene and Xanthophyll in dry ray flowers (mg/g) according to 

method described in  Bacot (1954).  

 Percentages of minerals (N, P and K  DW) in leaves: 
 

- Nitrogen (N) content was determined according to the method 

described by Hafez and Mikkelsen (1981). 

- Phosphorus (P) content was assessed as described by Jackson (1967). 

- Potassium (K) content was assessed as described by 

Page et al. (1982). 

Statistical analysis: 

The obtained data were statistically analyzed using the LSD test to 

compare the means of the different treatments according to Steel and Torrie 

(1980). 

RESULTS AND DISCUSSION 

1. Effect of growing media, nitrogen fertilizer and potassium humate 

and their interactions on chemical composition of Calendula officinalis 

plants :  

1.1. Nitrogen content in leaves (DW):  

Growing media: 
Growing media indicated a significant effect on nitrogen percentage  just 

in the first season between the clay and sand loamy media, whereas, nitrogen 

content (%) was increased as a result of plant growing in the clay medium as 

compared to plant growing in the sand loamy medium.  

Ammonium nitrate: 
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Data listed in the Table (2) indicate that the gradual increase of 

ammonium nitrate rate during the two growing seasons, was followed by a 

gradual increase in nitrogen percentage.  The highest N contents, 3.50 and 3.42 

mg/g DW  were obtained from plant treated with 6 g ammonium nitrate in the 

two seasons. The differences between mean values were significant. These 

results agreed with Matter et al. (2009) on damsisa, Yassen et al. (2010) on 

anise and Abd El-Latif (2018) on calotropis plant.  

Potassium humate: 

Regarding to KH, data presented in Table (2) show an increase in the two 

seasons in nitrogen percentage as a result of using KH compared with control. 

So, these results refer to the highest values of nitrogen percentage (3.17 and 

3.07 mg/g DW) which produced from 2g/plant of KH in the two seasons. There 

were significant differences between 1 and 2 g KH also with control  in the first 

and second seasons. KH material increased soil organic matter and hence 

improved the physical, chemical and biological properties. Consequently, the 

availability of nutrients for plants as well as soil characteristics were improved 

(El-Ghozoli, 2003).  

Effect of growing media and ammonium nitrate interaction: 

Data in the Table (2) represent  the comparisons between the growing 

media and ammonium nitrate which had a significant effect on nitrogen 

percentage in both seasons . The highest values of nitrogen percentage were 

3.52 and 3.46 mg/g DW which produced from the clay medium with nitrogen 

fertilizer in form of ammonium nitrate at rate of (6 g/plant) in the first and 

second seasons, respectively. This result agreed with Matter et al. (2009) on 

damsisa.      

Effect of growing media and potassium humate (KH) interaction: 

As shown in the Table (2) it can be concluded that, there was a significant 

effect on nitrogen percentage resulted due to the interaction between growing 

media and KH at different rates in the two seasons of the study. The highest 

values of nitrogen percentage were (3.20 and 3.13 mg/g d.w.) obtained from the 

clay medium with humic acid in form of potassium humate at rate of 2 g in the 

first and second seasons, respectively.   

Effect of ammonium nitrate and potassium humate (KH)  interaction: 

The interaction effect of ammonium nitrate and potassium humate levels 

showed a significant difference in plant content of N in the first and second 

seasons. The highest values of N percentage were 3.85 and 3.82 mg/g DW that 

obtained from plants treated by the combined treatment of ammonium nitrate 

(6g/plant) with potassium humate (2g/plant) compared with control in the first 

and the second seasons. These results agreed with those obtained by Mazhar et 

al. (2012) on chrysanthemum plants, Ali et al. (2014) on Brassica rapa plants 

and Shahin et al. (2014) on Merremia dissecta plants.  

Effect of growing media , ammonium nitrate and Potassium humate (KH)   

interaction:   
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The data presented in Table (2) show a significant effect of growing 

media, ammonium nitrate and potassium humate and their interactions on 

nitrogen content in both seasons.  The results illustrated a positive relationship 

between the rates of fertilization with ammonium nitrate on N content % in 

leaves of calendula plant. The rate of NH4NO3 (6 g/plant) with the highest rate 

of KH (2 g/plant) under clay and sand loamy media produced the highest  mean 

values  of N content (3.89 and 3.81 mg/g DW) in the first season with a 

significant difference as compared to control. While, in the second season the 

highest rate of NH4NO3 6g/plant + the rate of potassium humate 2 g/plant 

produced the highest N content (3.88 and 3.76 mg/g DW) with a significant 

difference as compared to the control.  

Table (2): Effect of growing media, nitrogen fertilizer and potassium 

humate on nitrogen content % of plant of calendula    during 2015/2016 

and 2016/2017 seasons. 

Soil type 
Ammonium 

nitrate (g/plant) 

Frist season (2015/2016) Second season (2016/2017) 

Potassium humate (g/plant) Potassium humate (g/plant) 

0 1 2 
Mean 

(S*N) 
0 1 2 Mean (S*N) 

Clay 

 

0 

 

2.05 
2.27 2.44 

 

2.25 

 

2.06 
2.27 2.44 

 

2.26 

 

3 
2.45 3.05 3.27 

 

2.92 
2.45 2.85 3.07 

 

2.79 

 

6 
3.30 3.38 3.89 

 

3.52 
3.21 3.29 3.88 

 

3.46 

Sand loamy 

 

0 
2.02 2.16 2.38 

 

2.19 
2.00 2.14 2.34 

 

2.16 

 

3 
2.41 3.03 

 

3.25 
 

2.90 
2.39 2.74 

 

2.92 
 

2.68 

 

6 
3.27 

 

3.35 

 

3.81 
 

3.48 
3.15 

 

3.22 

 

3.76 
 

3.38 

Mean (KH) 
 

2.58 

 

2.87 

 

3.17 

Mean 

(S) 

 

2.54 

 

2.75 

 

3.07 

Mean (S) 

L.S.D o.o5 

KH 
 

0.03 
0.10 

S*N 
 

0.05 
0.15 

S*N*KH 0.08 0.25 

Mean 

(S*KH) 

Clay 2.60 2.90 3.20 2.90 2.57 2.80 3.13 2.84 

Sand loamy 2.57 2.85 3.15 2.85 2.51 2.70 3.01 2.74 

L.S.D o.o5 

 

S 

 

0.03 Mean 

(N) 

 

0.18 Mean (N) 

S*KH 0.14 0.05 

Mean 

(N*KH) 

0 2.04 2.22 2.41 2.22 2.03 2.21 2.39 2.21 

3 2.43 3.04 3.26 2.91 2.42 2.80 3.00 2.74 

6 3.29 3.37 3.85 3.50 3.18 3.26 3.82 3.42 

L.S.D 

o.o5 

N 0.03 0.11 

N*KH 0.06 0.17 

 

 

 



THE INFLUENCE OF AMMONIUM NITRATE AND POTASSIUM….. 136 

Fayoum J. Agric. Res. & Dev., Vol. 33, No.2, July, 2019 
 

1.2.  Phosphorus content: 

Growing media: 
Growing media gave a significant effect on P percentage in the both 

seasons, whereas, P percentage increased as a result of growing in clay medium 

as compared of growing in sand loamy medium.  

Ammonium nitrate: 

Data listed in the Table (3) indicate that gradual increase of ammonium 

nitrate rate during the two growing seasons, was followed by a gradual increase 

in phosphorus percentage.  The highest P contents were (0.38 and 0.36 mg/g 

d.w.) obtained from plants treated with 6 g ammonium nitrate in the two 

seasons. The differences between mean values were significant. These results 

agreed with Matter et al. (2009) on damsisa, Yassen et al. (2010) on anise, 

Abbasi et al. (2012) on amaranth and Abd El-Latif (2018) on calotropis plant. 

Potassium humate: 

As for humic acid, data presented in Table (3) show an increase in the two 

seasons in P percentage as a result of using potassium humate as compared with 

control. The highest values of phosphorus percentage were (0.35 and 0.33 mg/g 

d.w.) given by the highest rate of potassium humate (2 g/plant) in the first and 

second seasons, there were significant differences between the treatments (1 

and 2 g). Humic acid materials increase soil organic matter, particularly for the 

sandy soils in Egypt, and hence improve the physical, chemical and biological 

properties. Consequently, the availability of nutrients for plants as well as soil 

characteristics should be improved, El-Ghozoli (2003) on faba bean plants. 

These results agreed with Cimrin and Yilmaz (2005) on lettuce and Matter 

(2015) on marigold plant. 

Effect of growing media and ammonium nitrate interaction: 

Data in the Table (3) represent the comparisons among the means of the 

various treatments combinations of growing media and ammonium nitrate 

which had a significant effect on phosphorus percentage in the both seasons and 

from the Table (3 ) the highest values of phosphorus percentage were (0.39 and 

0.38 mg/g d.w.) obtained from the clay medium with nitrogen fertilizer in form 

of ammonium nitrate at rate of 6 g/plant in the first and second seasons. While, 

the lowest values were (0.24 and 0.25 mg/g d.w.) produced from untreated plant 

(control).       

Effect of growing media and potassium humate (KH) interaction: 

As shown in the Table (3) it can be concluded that, there was significant 

effect on phosphorus percentage due to the interaction between growing media 

and KH at different rates in the two seasons of study. The highest values of 

phosphorus percentage were (0.36 and 0.34 mg/g d.w.) obtained from the clay 

medium with humic acid in form of KH at rate of 2 g through the two seasons 

of the study. 
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Effect of ammonium nitrate and potassium humate (KH) interaction: 

The interaction effect of ammonium nitrate rate and KH levels show 

significantly differences in plant content of phosphorus percentage in the two seasons. 

The highest values of P percentage were (0.41and 0.39 mg/g d.w.) in the two seasons 

obtained from plants treated by the combined treatment 6g of ammonium nitrate + 2g 

of KH /plant compared with control. These results agreed with those obtained by 

Mazhar et al. (2012) on chrysanthemum plants, Ali et al. (2014) on Brassica rapa 

plants and Shahin et al. (2014) on Merremia dissecta plants.  

Effect of growing media , ammonium nitrate and Potassium humate (KH) 

interaction:   
The data presented in Table (3) show the effect of growing media, ammonium 

nitrate and KH and their interactions on phosphorus percentage in both seasons. The 

results indicated a positive relationship between the rates of fertilization with growing 

media on phosphorus percentage in leaves of calendula plants. The highest rate of 

NH4NO3 (6 g/plant) with the highest rate of KH (2 g/plant) under clay medium 

produced the highest phosphorus percentage in the two seasons with a significant 

difference as compared to the control. 

Table (3): Effect of growing media, nitrogen fertilizer and potassium humate on 

phosphorus content % in leaves of calendula   during 2015/2016 and 2016/2017 

seasons. 

Soil type 

Ammonium 

nitrate 

(g/plant) 

Frist season (2015/2016) Second season (2016/2017) 

Potassium humate (g/plant) Potassium humate (g/plant) 

0 1 2 
Mean 

(S*N) 
0 1 2 

Mean 

(S*N) 

Clay 

 

0 

 

0.23 0.27 0.30 
 

0.27 

 

0.22 0.25 0.29 
 

0.25 

 

3 0.31 0.34 0.36 
 

0.34 0.29 0.31 0.34 
 

0.31 

 

6 0.37 0.39 0.42 
 

0.39 0.36 0.37 0.40 
 

0.38 

Sand loamy 

 

0 0.21 0.23 0.27 
 

0.24 0.19 0.21 0.25 
 

0.22 

 

3 0.28 0.31 
 

0.33 
 

0.31 0.26 0.29 
 

0.31 
 

0.29 

 

6 0.35 

 

0.36 

 

0.39 
 

0.37 0.31 

 

0.34 

 

0.37 
 

0.34 

Mean (KH) 

 

0.29 

 

0.32 

 

0.35 

Mean 

(S) 

 

0.27 

 

0.30 

 

0.33 

Mean (S) 

L.S.D o.o5 

KH 

 

0.002 0.005 

S*N 

 

0.003 0.007 

S*N*KH 0.005 0.012 

Mean 

(S*KH) 

Clay 0.30 0.33 0.36 0.33 0.29 0.31 0.34 0.31 

Sand loamy 0.28 0.30 0.33 0.30 0.25 0.28 0.31 0.28 

L.S.D o.o5 
S 0.002 Mean 

(N) 

0.004 
Mean (N) 

S*KH 0.003 0.007 

Mean 

(N*KH) 

0 0.22 0.25 0.29 0.25 0.21 0.23 0.27 0.24 

3 0.30 0.33 0.35 0.32 0.28 0.30 0.33 0.30 

6 0.36 0.38 0.41 0.38 0.34 0.36 0.39 0.36 

L.S.D o.o5 
N 0.002 0.005 

N*KH 0.004 0.008 
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1.3. Potassium content: 

Growing media: 

Growing media gave a significant effect on potassium percentage only in the first 

season, whereas, potassium percentage increased as a result of growing in clay medium as 

compared to growing in sand loamy medium.  

Ammonium nitrate: 

Data listed in the Table (4) indicate that the gradual increase of ammonium nitrate 

rate during the two growing seasons, was followed by a gradual increase in potassium 

percentage. The highest K percentage contents were (1.88 and 1.86 mg/g d.w.) obtained 

from plants treated with 6g ammonium nitrate in the two seasons. The differences between 

mean values were significant. These results agreed with Matter et al. (2009) on damsisa, 

Yassen et al. (2010) on anise and Abd El-Latif (2018) on calotropis plant. 

Potassium humate: 
Concerning  KH , data presented in Table (4) show an increase in the two seasons in 

potassium content as a result of using KH compared with control, the highest values of K 

content  were (1.83 and 1.76 mg/g d.w.) obtained from (2 g/plant) KH in the first and 

second seasons, respectively. There were significant differences between (1 and 2 g) in the 

first and second seasons. Humic acid materials increase soil organic matter, particularly for 

the sandy soils in Egypt, and hence improve the physical, chemical and biological 

properties. Consequently, the availability of nutrients for plants as well as soil 

characteristics should be improved, El-Ghozoli (2003) on faba bean. These results agreed 

with Nikbakhl et al. (2008) on gerbera and Shafeek et al. (2015) on Allium sativum plants.     

Effect of growing media and ammonium nitrate interaction: 

Data in the Table (4) explain the comparisons among the means of the various 

treatments combinations of growing media and ammonium nitrate which had a significant 

effect on potassium percentage in the first and second seasons. The highest values in Table 

(18) were (1.89 and 1.87 mg/g d.w.) obtained from (6g/plant ammonium nitrate) under clay 

soil in the two seasons. 

Effect of growing media and potassium humate (KH) interaction: 
As shown in the Table (4) it can be concluded that, there was significant effect on 

potassium content due to the interaction between growing media and KH at different rates 

in both seasons of the study. The highest values of K content were (1.84 and 1.77 mg/g 

d.w.) obtained from the clay medium with humic acid in form of KH at rate of (2 g/plant) 

in the first season and in the second season, respectively.  

Effect of ammonium nitrate and potassium humate (KH)  interaction: 

The interaction effect of ammonium nitrate rates and KH levels showed a significant 

difference in plant content of K in the both seasons. The highest values of K content in the 

two seasons were obtained from plants treated by the combined treatment (6g of 

ammonium nitrate with 2g of KH /plant) compared with control. These results agreed with 

those obtained by Mazhar et al. (2012) on chrysanthemum, Ali et al. (2014) on Brassica 

rapa and Shahin et al. (2014) on Merremia dissecta plants.  

 

 

Effect of growing media , ammonium nitrate and Potassium humate (KH)  

interaction:   
The data presented in Table (4) show that there was a positive relationship between 

the rates of fertilization with ammonium nitrate and KH under clay and sand loamy media 

on potassium content in leaves of calendula plants and the interaction between growing , 

ammonium nitrate and KH had not significant effect on potassium content in the two 
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seasons . The highest rate of NH4NO3 (6g/plant) with the rate of KH (2 g/plant) produced 

the highest potassium content in the both seasons under clay medium with a significant 

difference as compared to the control. 

Table (4): Effect of growing media, nitrogen fertilizer and potassium humate on 

potassium content % in leaves of calendula during    

                   2015/2016 and 2016/2017 seasons. 

Soil type 

Ammonium 

nitrate 

(g/plant) 

Frist season (2015/2016) Second season (2016/2017) 

Potassium humate (g/plant) Potassium humate (g/plant) 

0 1 2 
Mean 

(S*N) 
0 1 2 Mean (S*N) 

Clay 

 

0 

 

1.51 1.52 1.74 

 

1.59 

 

1.47 1.49 1.61 

 

1.52 

 

3 1.75 1.83 1.85 

 

1.81 1.65 1.77 1.81 

 

1.74 

 

6 1.87 1.89 1.92 

 

1.89 1.83 1.87 1.90 

 

1.87 

Sand loamy 

 

0 1.41 1.45 1.73 

 

1.53 1.39 1.42 1.59 

 

1.47 

 

3 1.74 1.81 

 
1.83 

 

1.79 1.62 1.75 

 
1.79 

 

1.72 

 

6 1.85 

 

1.87 

 

1.90 
 

1.87 1.82 

 

1.84 

 

1.87 
 

1.84 

Mean (KH) 

 

1.69 

 

1.73 

 

1.83 

Mean 

(S) 

 

1.63 

 

1.69 

 

1.76 

Mean (S) 

L.S.D o.o5 

KH 

 

0.026 0.023 

S*N 

 

0.030 0.019 

S*N*KH 0.065 0.056 

Mean 

(S*KH) 

Clay 1.71 1.75 1.84 1.76 1.65 1.71 1.77 1.71 

Sand loamy 1.67 1.71 1.82 1.73 1.61 1.67 1.75 1.68 

L.S.D o.o5 

 

S 

 

0.023 Mean 

(N) 

 

0.041 
Mean (N) 

S*KH 0.037 0.032 

Mean 

(N*KH) 

0 1.46 1.49 1.74 1.56 1.43 1.46 1.60 1.50 

3 1.75 1.82 1.84 1.80 1.64 1.76 1.80 1.73 

6 1.86 1.88 1.91 1.88 1.83 1.86 1.89 1.86 

L.S.D o.o5 
N 0.021 0.014 

N*KH 0.046 0.039 
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2. Effect of growing media, nitrogen fertilizer, potassium humate (KH) 

and their interactions on flower's pigments contents:  

2.3. Beta carotene : 

 Growing media:  
From the Table (4) growing media gave a significant effect on beta 

carotene contents of inflorescences in the first and second seasons, whereas, the 

highest beta carotene contents were obtained under clay soil as compared to 

sand loamy soil condition. 

Ammonium nitrate: 

Data listed in the Table (4) indicate that the gradual increase of 

ammonium nitrate rate during the two growing seasons, was followed by a 

gradual increase in beta carotene contents. The highest beta carotene contents 

were (0.72 and 0.76 mg/g d.w.) obtained from nitrogen fertilizer in form of 

ammonium nitrate at rate of (6 g/plant) in the two and differences between 

mean values were significant as compared to control.  

Potassium humate (KH): 

Data presented in Table (4) show a significant increase between the two 

seasons in beta carotene contents as a result of using KH as compared with 

control. There were significant differences between (1 and 2 g) in the first and 

second seasons. This result agreed with Matter (2015) on Calendula officinalis 

plant.  

Effect of growing media and ammonium nitrate interaction: 

Data in the Table (4) refer to the comparisons among the means of the 

various treatments combinations of sowing media and ammonium nitrate which 

had a significant effect on beta carotene contents of inflorescences in the first 

and second seasons and from the Table (4) the highest values of beta carotene 

content were (0.73 and 0.77 mg/g d.w.) from 6g ammonium nitrate under clay 

soil in the two seasons.  

Effect of growing media and potassium humate (KH) interaction: 

As shown in the Table (4) there was a significant effect on beta carotene 

contents due to the interaction between growing media and KH at different rates 

in both seasons of the study. The highest values were (0.69 and 0.68 mg/g d.w.) 

obtained from humic acid in form of KH at the rate of (2g/plant) in the two 

seasons and there were significant  differences between two growing media. 

Effect of ammonium nitrate and potassium humate (KH) interaction: 
Regarding to the interactive effect of ammonium nitrate and KH the 

obtained results indicated that beta carotene contents were significantly affected 

by this interaction and the highest contents of beta carotene were (0.77 and 0.78 

mg/g d.w) obtained from plants treated with the rate of ammonium nitrate 

6g/plant + the level of KH 2g/plant in the first and second seasons. Similar 

results were reported by Sifola, Maria and Barbieri (2006) on Ocimum 

basilicum L. , Gomaa and Youssef (2008) on caraway, Prakash et al. (2012) 
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on Stevia rebaudiana, Ibrahim (2013) on datura and Shafeek et al. (2016) on 

Cucurbita pepo plants.  

Effect of growing media , ammonium nitrate and Potassium humate (KH) 

interaction:   
The data presented in Table (4) show the effect of the interactions on beta 

carotene in both seasons. The rates of NH4NO3 6g /plant + the rate of KH 

2g/plant produced the highest beta carotene content (0.78 mg/g d.w.) under clay 

soil condition and (0.75 mg/g d.w.) under sand loamy soil in the first season 

with a significant difference as compared to the control. While, in the second 

season the highest beta carotene content was (0.79 mg/g d.w.) obtained from 

the rates of NH4NO3 6g /plant + the rate of KH 2g/plant under clay and 

produced (0.77 mg/g d.w.) under sand loamy medium with a significant 

difference as compared to the control. 

Table (4): Effect of growing media, nitrogen fertilizer and potassium 

humate on beta Carotene content (mg/g DW) of inflorescence of calendula 

during  2015/2016 and 2016/2017 seasons. 

Soil type 
Ammonium 

nitrate (g/plant) 

Frist season (2015/2016) Second season (2016/2017) 

Potassium humate (g/plant) Potassium humate (g/plant) 

0 1 2 
Mean 

(S*N) 
0 1 2 

Mean 

(S*N) 

Clay 

 

0 

 
0.38 0.54 0.62 

 

0.51 

 
0.39 0.56 0.69 

 

0.55 

 

3 0.64 0.66 0.67 
 

0.66 0.69 0.72 0.73 
 

0.71 

 

6 0.69 0.72 0.78 
 

0.73 0.75 0.77 0.79 
 

0.77 

Sand loamy 

 

0 0.35 0.46 0.52 
 

0.44 0.36 0.52 0.57 
 

0.48 

 

3 0.59 0.62 
 

0.66 
 

0.62 0.61 0.64 
 

0.70 
 

0.65 

 

6 0.68 

 

0.70 

 

0.75 
 

0.71 0.72 

 

0.73 

 

0.77 
 

0.74 

Mean (KH) 

 

0.56 

 

0.62 

 

0.67 

Mean (S) 

 

0.59 

 

0.66 

 

0.71 

Mean (S) 

L.S.D o.o5 

KH 

 

0.01 0.02 

S*N 

 

0.03 0.03 

S*N*KH 0.03 0.03 

Mean 

(S*KH) 

Clay 0.57 0.64 0.69 0.63 0.61 0.68 0.74 0.68 

Sand loamy 0.54 0.59 0.64 0.59 0.56 0.63 0.68 0.62 

L.S.D o.o5 

 

S 

 

0.02 Mean (N) 

 

0.04 Mean (N) 

S*KH 0.02 0.03 

Mean 

(N*KH) 

0 0.37 0.50 0.57 0.48 0.38 0.54 0.63 0.52 

3 0.62 0.64 0.67 0.64 0.65 0.68 0.72 0.68 

6 0.69 0.71 0.77 0.72 0.74 0.75 0.78 0.76 

L.S.D o.o5 
N 0.02 0.01 

N*KH 0.02 0.03 
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2. 2. Xanthophyll: 

Growing media:  

Growing media gave a significant effect on xanthophyll contents of 

inflorescences in the first and second seasons between the two growing media. 

Ammonium nitrate: 

Data listed in the Table (5) indicate that the gradual increase of 

ammonium nitrate rate during the two growing seasons, was followed by a 

gradual increase in xanthophyll contents. The highest xanthophyll  contents 

were (0.35 and 0.38 mg/g d.w.) obtained from plants treated with 6 g/plant 

ammonium nitrate in the two seasons. The differences between mean values 

were significant as compared to control. 

potassium humate(KH) : 

Data presented in Table (5) illustrate a significant increase between the 

two seasons in xanthophyll contents as a result of using KH as compared to 

control. There were significant differences between (1 and 2 g) in the first and 

second seasons. This result agreed with Matter (2015) on Calendula officinalis 

plant. 

Effect of growing media and ammonium nitrate interaction: 

Data in the Table (5) expose the comparisons among the means of the 

various treatment's combinations of growing media and ammonium nitrate 

which had a significant effect on xanthophyll contents of inflorescences in the 

first and second seasons and from the Table (5) the highest values of 

xanthophyll contents were (0.36 and 0.39 mg/g d.w.) obtained from nitrogen 

fertilizer in form of ammonium nitrate at rate of 6 g under clay soil in the two 

seasons.   

Effect of growing media and potassium humate (KH) interaction: 

As shown in the Table (5) there was a significant effect on xanthophyll 

contents due to the interaction between growing media and KH at different rates 

in both seasons of the study. The highest values were (0.33 and 0.35 mg/g d.w.) 

obtained from the clay medium with humic acid in form of KH at rate of 

(2g/plant) in the first and second seasons, respectively.  

Effect of ammonium nitrate and potassium humate (KH) interaction: 

As for the interactive effect of ammonium nitrate and KH the obtained 

results indicate that xanthophyll contents were significantly affected by this 

interaction and the highest values of xanthophyll content (0.38 and 0.40 mg/g 

d.w) in the first and second seasons obtained from plants treated with the rate of 

ammonium nitrate 6g/plant + the highest level of potassium humate 2g/plant. 

Similar results were reported by Sifola, Maria and Barbieri (2006) on 

Ocimum basilicum L. , Gomaa and Youssef (2008) on caraway, Prakash et al. 

(2012) on Stevia Rebaudiana, Ibrahim (2013) on datura and Shafeek et al. 

(2016) on Cucurbita pepo plants. 
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Effect of growing media , ammonium nitrate and Potassium humate (KH) 

interaction:   
The data presented in Table (5) show a significant effect of interactions 

between growing media, ammonium nitrate and KH on xanthophyll contents in 

both seasons.  The highest rate of NH4NO3 6g/plant + the highest rate of KH 2 

g/plant produced the highest xanthophyll contents under clay medium in the 

two seasons with a significant difference as compared to the control.  

Table (5): Effect of growing media, nitrogen fertilizer and potassium 

humate on xanthophyll contents (mg/g DW) of inflorescences of calendula 

during 2015/2016 and 2016/2017 seasons. 

Soil type 

Ammonium 

nitrate 

(g/plant) 

Frist season (2015/2016) Second season (2016/2017) 

Potassium humate (g/plant) Potassium humate (g/plant) 

0 1 2 
Mean 

(S*N) 
0 1 2 

Mean 

(S*N) 

Clay 

 

0 

 

0.22 0.25 0.27 
 

0.25 

 

0.23 0.27 0.29 
 

0.26 

 

3 0.27 0.29 0.32 
 

0.29 0.31 0.34 0.35 
 

0.33 

 

6 0.33 0.36 0.39 
 

0.36 0.37 0.38 0.41 
 

0.39 

Sand loamy 

 

0 0.20 0.23 0.26 
 

0.23 0.21 0.24 0.27 
 

0.24 

 

3 0.27 0.29 

 

0.30 
 

0.29 0.28 0.31 

 

0.32 
 

0.30 

 

6 0.31 

 

0.35 

 

0.37 
 

0.34 0.34 

 

0.37 

 

0.39 
 

0.37 

Mean (KH) 

 

0.27 

 

0.30 

 

0.32 

Mean (S) 

 

0.29 

 

0.32 

 

0.34 

Mean (S) 

L.S.D o.o5 

KH 

 

0.002 0.002 

S*N 

 

0.003 0.002 

S*N*KH 0.005 0.004 

Mean 

(S*KH) 

Clay 0.27 0.30 0.33 0.30 0.30 0.33 0.35 0.33 

Sand loamy 0.26 0.29 0.31 0.29 0.28 0.31 0.33 0.30 

L.S.D o.o5 

 

S 

 

0.005 Mean (N) 

 

0.004 Mean (N) 

S*KH 0.003 0.003 

Mean 

(N*KH) 

0 0.21 0.24 0.27 0.24 0.22 0.26 0.28 0.25 

3 0.27 0.29 0.31 0.29 0.30 0.33 0.34 0.32 

6 0.32 0.36 0.38 0.35 0.36 0.38 0.40 0.38 

L.S.D o.o5 
N 0.005 0.003 

N*KH 0.004 0.003 

 

In a conclusion, the interaction between at a level of ammonium nitrate 

(6g/plant)  and potassium humate (2g/plant) increased N, P and K contents 

compared with the control. In addition pigments such as Beta carotene and 

Xanthophyll  in dry ray flowers were significantly increased with this 

interaction treatment  as compared to untreated plants. 
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جأثير ًحرات الأهوًيوم وهيوهات البوجاسيوم علي الحركيب الكيواوي لٌبات الأقحواى جحث ظروف 

 ًوعيي هي الحربة.
Badran, A. Wesam , Selim, S.M., Abdella, M. Ebtsam, Matter, F.M.A 

 قسن البساجيي, كلية الزراعة, جاهعة الفيوم )هصر( 

 E-mail: Wa1289@fayoum.edu.eg 

 

 صةالخلا

فتتت  زر س اتتت  زرةةريليتتت  خ  يتتت  ٥١٠٢/٥١٠٢و  ٥١٠٢/٥١٠٢ موستتت  أجريتتتج بةرختتت   تتت   

زرويتتو . بفتتذه اتتجر زرةةرختت  ةرتتث ر زستت  بتتوجير  ةتترزا ز مو يتتو  وايومتتاا        -جامعتت  زرويتتو    -زرس زاتت  

زرلوباسيو  بحتج  توايم متم فتروه زرةرخت  ا تث زرخ تو زرلزتري وزرساتري وزرةرييتي زر ي يتا   رخلتاا             

زن. يان زرةص يم ز حصا   زر سةلذ  او زرقطع زر خشق  مربيم ف  ج ت م تر زا. حيتث وتتعج    ز قحو

معام ا أوساط زرةرخ  ف  زرقطع زرر يسي  ف  ش ل  وايم )زرةرخ  زرطيخي  وزرةرخ  زررم ي  زرط يي ( ، فت   

٪ وحتتذت ٣٣٥٢) حتتيم يا تتج ز ستت ذت زرخيةروجيخيتت  فتت  زرقطتتع زر خشتتق  ز ورتت  فتت  شتت ل  ةتترزا ز مو يتتو  

جم /  لاا ( وح ض زرفيوميك يان ف  زرقطع زر خشق  زرحا يت   فت  شت ل ايومتاا     ٢ ،٣، ١أزوا( خ عذ  )

جتترز  /  لتتاا(. ويا تتج زرقطتتع زر خشتتق  زرحا يتت  بحةتتوي ا تتث   ستت      ٥، ٠، ١٪( خ عتتذ  )۸٢زرلوباستتيو  )

 أصص ر س زا .

جتترز  /  لتتاا ايومتتاا  ٥أمو يتتو  و جتتم /  لتتاا  ةتترزا٢أففتترا زرخةتتا   أن معام تت  زرةوااتتل ختتيم 

رلوباستتتيو  ٪  مقا  تتت  متتتع ووستتتوو   ومحةتتتو  ززرخيةتتتروجيم ، خوباستتتيو  أرا زرتتت  زيتتتارت فتتت  محةتتتوي زر

 .زر خةرو 

أففتتترا  لابتتتاا زر اريختتتذيوت زرةتتت  ب تتتج معام ةفتتتا خارةوااتتتل ختتتيم  ةتتترزا ز مو يتتتو  و ايومتتتاا    

زرةاف  مقا    خارخلاباا زرشعااي  زرسز حوفيل( ف  زرخو زا زرصلغاا محل )خيةا يا وبيم و  زيارتزرلوباسيو  

 غير زر عام  . 

 

 

 

 

         

 


