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 The study in 1389 to assess the effects of plant density and nitrogen fertilizer 

application on different features herb Zennian a factorial randomized complete block 

design Yazd Research Center for Agriculture and Natural Resources was performed in 
triplicate. Factors tested including density levels (60, 120 and 180 plants per square 

meter) and three levels of nitrogen fertilizer in the amount of 60, 90 and 120 kg ha (as 

urea nitrogen, 46% pure), respectively. The results showed that the maximum number 
of flowers per plant (25/27)branched flowering (7/77), canopy diameter (32 cm), grain 

yield (301/4 kg ha) and oil yield  (12/45 kg per hectare) in the treatment of 120 kg 

nitrogen per hectare and the density of 60 plants per square meter, respectively. Among 
the treatments studied just means the oil was found on the percentage of nitrogen 

application so that the application of 120 kg N ha-highest oil percentage (4/07) 

produced. 
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INTRODUCTION 

 

Among the herbs, Zennian (Carum Copticum L.) belongs to umbelliferus and essential oil containing 

Thymol, para - Semen, alpha-Pinene and Perpinene, It is also rich in monoterpene compounds that can be 

considered as a natural antimicrobial agent used in food and medicine [30]. The medical costs of seeds and roots 

are used in traditional medicine and as much breathing and has been working to reduce gastric acid secretion 

[23]. In modern medicine as a powerful disinfectant, strengthen the digestive and external use to treat 

rheumatism goes to work [12]. Also reported that plant essential oils to repel some pests may also use [17]. In 

general, research to date, however, few sources show that ¬ ¬ appropriate farming methods in the correct 

density, good nutrition, and other environmental medicinal herbs growing area do However, very little research 

has been Zennian per plant [12]. Qylavy Zadeh and colleagues [29] reported an increased supply of nitrogen 

fertilizer and plant density from 5/12 to 25 plants per square meter significantly increased grain yield, essential 

oil yield was Zennian. Another study, the same researchers found a significant effect of plant density and 

fertilizer supplying nitrogen on grain yield, plant height and number of umbels per plant reported [28]. Vahidi 

Pour and et al [36] also showed in their study of nitrogen fertilizer significantly increased plant yield was 

Zennian 

Considering the importance of correct total influence and determine the most suitable amount of plant food 

in quantities of Secondary Metabolites of Medicinal Plants With regard to the importance of medicinal plants 

and its use in various industries Zennian pharmaceutical, food and health, and also with regard to the 

management of growing little research has been conducted in various parts of Iran, Study in order to achieve the 

best planting density and nitrogen use levels was conducted in Yazd. 

Materials and ways 

The survey in the spring and summer of 1389 at the research farm of Agriculture and Natural Resources 

Research Center, Yazd province location longitude and 52 degrees 55 minutes east longitude and 29 degrees 52 

minutes north elevation of 1220 meters above sea level implemented. After selecting the appropriate chemical 

and physical properties than 0-30 cm depth of soil sampling combined action of the soil test results in Table 1, 

have been reported. Factorial experiment in a randomized complete block design with three replications. Factors 
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include nitrogen fertilizer (urea) at three levels: 60, 90 and 120 kg per hectare and other factors, including the 

density levels of 60, 120 and 180 plants m respectively. Land used for the preparation, plowing and leveling by 

tractor, plots were classified. Plots as well as plots of 4*2  m spacing, 30 cm was considered. Phosphorus 

fertilizer before sowing 100 kg per hectare from 150 kg per hectare source of potassium, ammonium phosphate 

fertilizer, potassium sulfate (based on soil test) was used. Nitrogen fertilizer in the form of urea in two steps, one 

at planting and the second stage of early flowering plants were to be split. Planting Seeds on April 24, 1389 at a 

depth of 1 to 1/5 cm was performed.  

 
Table 1: Results of soil analysis test run 

Depth of 
sampling 

Phosphorus 

(mg/kg) 

Solution of 

potassium 

(mg/kg) 

Total 

nitrogen 

(%) 

Organic 

matter 

(%) 

Acidity 

Electrical 

conductivity 

(ds/m) 

sand 

(%) 

Silt 

(%) 

Clay 

(%) 

Tissue  
  Soil  

0-30 7 84 0/02 0/115 7/33 3/04 66/6 13/4 20 
Sandy 
loam  

 

Were irrigated immediately after sowing. Irrigation until harvest time depending plant was flooding. Two 

weeks after emergence, and germination of seeds, at 3 to 4 leaf stage, the plants, the action of thinning the 

density per plot treatments were applied at this stage. 10 plants at random from each plot to measure plant 

height, number of flowers per plant, number of flowering branches and canopy diameter were taken. To obtain 

seed yield, oil yield, a square meter of each plot was harvested.   Seeds harvested in the air and in the shade to 

dry completely, then winnow and clean seed yield per hectare was calculated. Essential oils extracted by fluid 

(Clevenger) was used. The data into Excel software and data analysis was performed using statistical software 

MSTAT-C .The comparison was done by Duncan test at 5% probability level.  

 

RESULTS AND DISCUSSION 

 

Analysis of variance nitrogen and plant density are shown in Table 1. According to the results of the 

analysis of variance, the effect of nitrogen on plant height, inflorescence number per plant, number of flower  

branches, canopy diameter, seed yield and oil yield in% probability level (P <0.01) and the percentage of oil in 

the 5% level 

 
Table 2: Analysis of variance for nitrogen and plant density on the parameters studied herb Zennian 

Resources  

Changes 

Degree  

Freedom 

  
Mean-square 

 
  

Height 

Bush 

 

The number 

of Azin 

flower in   
Plant 

The 

number of 

flowering 
shoots 

Canopy         

diameter 

 

Seed function 
Operation  

Essence 

repetition 2 10/424 4/417 0/220 11/887  38/476 1/138 

nitrogen (A) 2 237/303** 36/424 2/803** 43/337**  35592/115** 49/840** 

Density 

 (B) 
2 153/707** 135/235** 6/967** 234/153**  28707/469** 53/278** 

A×B 4 19/710** 29/585** 1/962** 4/859**  5200/770 15/524** 

fault 16 2/550 2/408 0/362 5/352  51/521 1/040 

Coefficient of Variation 

(%) 
       

 Ns: non-significant, * and **: significant at the 5% level and 1% respectively. (P<0/05) was significance. 

  Effect of plant density and interaction effects of two factors on the indices (with the exception of oil) were significant at the one percent 

level of probability (Table 2). 

 

Morphologic features: 

The results showed that the mean density of 120 kg per hectare of nitrogen and 180 plants m, respectively, 

with 4/32 and 9/30 cm had the highest plant height (Table 3). Because of increased nitrogen supply nutrients 

needed by plants and thereby splitting up of plant cells, which has implications for plant height [16]. With 

increasing density, plant height increased significantly the results previously reported by other authors in 

different plants [6, 15, 28, 31, 32, and 35]. Table 3 - Comparison of mean levels of nitrogen and plant density on 

the study of medicinal plants Zennian.  

 
A common letters in each column mean no significant are difference at the 5% level according to Duncan's test. 

Seed treatment 
Plant height 

 (Cm) 

Number of Azin s 
FLOWER IN 

PLANT 

The number of 
flowering 

shoots 

Canopy 
diameter 

(Cm) 

 
Seed 
function 

(Kg/ha) 

Oil yield 

(Kg/ha) 

nitrogen (kg/ha       

60 22/6 c 13/2 b 4/8 n 23/3 b  113/2 c 4/2C 

90 24/9 b 13/4 b 5/2 b 24/8 b  184/3 b  6/9b 

120 32/4 a 16/8 a 5/9 a 27/6 a  238/6a 8/9a 
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density (plant in m)        

60 26/6 c 18/9 a 6/2 a 29/4 a  228/5a 8/6a 

120 26/5 b 12/9 b 5/1 b 26/7 b  190/4b 7/5b 

180 30/9 a 11/6 b 4/5 c 19/6 c  117/2c 4/0 c 

 

 
Fig. 1: Interactions between plant density and nitrogen on plant height Zennian 

 

The main reason for the increase has been reported in cultured plant height - dense is competition for access 

to light [4]. The data also showed that the interaction results in different density with urea fertilizer plant height 

increased as the highest plant height (17/39 cm) at densities of 180 and 120 kg nitrogen per plant was obtained 

(Figure 1).   

Such as plant height and 120 kg N ha-highest number of inflorescences per plant (8/16), the number of 

flowering shoots (9/5) and canopy diameter (6/27 cm) produced. The application of nitrogen fertilizer due to 

better and easier access to food, plants are better able to establish their root volume decreased and more energy 

spent on expanding the aerial parts of the plant, number of branches and sub and function (the ratio of S / R 

increases) [19].     

In other words, due to the availability of nutrients for treatments that most nutrients have been absorbed, the 

tested plants absorb more nutrients and its energy into producing flowers separated economic performance and 

therefore has grown test this unit. The results of the morphological index increases with increasing nitrogen 

levels Hosseinpoor Results and colleagues [7] in anise, Alijani and colleagues [19] in German chamomile, 

therefore Madadi et al [20] If, Mousavi et al. PP [22] and Qylavy Zadeh and colleagues [28] is consistent with 

the Zennian.  

Results showed an increase in density will cause a significant reduction in morphological characteristics 

such as density of 60 plants m with 9/18, 2/6 and 4/29 cm Maximum number of inflorescences per plant, 

number of flowering branches and canopy vegetation (Table 3). 

 

 
Fig. 2: Interactions between plant density and nitrogen on number of inflorescences per plant Zennian 
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Fig. 3: Interaction of plant density and nitrogen on flowering branches per plant Zennian 

 
Fig. 4: Interaction between plant density and nitrogen on vegetation canopy Zennian 

 

Reducing the characteristics of high density can be attributed to little space to grow plants Because of the 

increasing competition between plant density increases, the contribution of each plant in the use of light, space, 

nutrients and other resources is reduced and therefore potential indicators listed are reduced [22].  Similar results 

were also previously by Mousavi and colleagues [22] and Derry and colleagues (10) inesfarzeh, Painter and 

colleagues [15] in Anise and Qylavy Zadeh and colleagues [28] have been reported in Zennian. The interaction 

effect showed the highest number of inflorescences per plant (27/25), the number of flowering shoots (77/7) and 

canopy diameter (32 cm) in the treatment of 120 kg nitrogen per hectare and density 60 m were produced (Figs. 

2,3 and 4).  

 

Seed and oil functions: 

The highest grain yield (238/6 kg ha) and oil (8/9 kg per ha) was obtained with 120 kg N ha (Table 3). 

Nitrogen is generally essential role in the structure of chlorophyll and protein synthesis is also an important 

element  and to enhance the desirability of certain proteins is increased. With the development of high protein 

plant leaf area, number of flowers, number of branches, plant height and canopy deals that increase yield, 

increase leads to assimilate. With the increase in photosynthetic material and petals rate increases finally, the 

yield and the yield of essential oil obtained by multiplying the yield percentage - When the index increases [13]. 

With increasing plant yield and essential oil showed a significant decrease. The highest grain yield (5/228 kg per 

ha) and the lowest density of 60 plants per square meter (2/117 kg per hectare) in the density of 180 plants per 

square meter, respectively (Table 3). Seems to be the peak of competition between plant density in the range of 

120 and 180 plants m is caused a significant reduction in yield This is due to the positive correlation between 

the number of inflorescences per plant, number of branches, flower and plant canopy cover, yield can be 

justified  (Table 4). Other reports showing that a significant reduction of grain yield increase is unreasonable 
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density [1,5,21] In fact, the excessive density, increased competition between plants increased consumption of 

food, water and space intensified Plants that are produced as a result of lower performance But the proper 

density due to reduced competition between plant performance and environmental features such as sunlight, 

water and nutrients increases that Will be producing more crop yield [24]. In other words, the increasing 

competition between plants to produce excessive plant matter increases, Furthermore, the efficiency of 

absorption of radiant energy that falls on the surface of a product requires that adequate leaf surface evenly 

distributed and completely cover the surface. Since the light generated in the production of secondary 

metabolites in plants Eco physiological role of these products is therefore regulated within the plant, is a 

powerful tool to competition between plants to produce more functional active ingredients to control [3]. 

Interactions showed the highest seed yield (4/301 kg ha) and oil (45/12 kg per hectare) with a density of 120 kg 

nitrogen per hectare and 60 plants respectively (Fig. 5 and 6). The results of the review of the data and the slope 

variation is shown as a line chart. Indeed, according to Figure 5 is determined by the interaction of plant density 

and nitrogen on the yield of the value is changed. Because changes in yield with increasing plant density and 

nitrogen use levels were similar and despite differences in the gradient of the three levels of nitrogen intake, the 

lower the resulting increase in density is observed. As mentioned above, these results are due to a significant 

reduction in the number of inflorescences per plant, the number of flowering branches, diameter, canopy 

density, and with regard to the effect of increasing the correlation of these indices with grain yield per plant 

Zennian is justified (Table 4). Important to note that the changes in oil yield is also largely similar (Figure 6) 

this indicates that yield large impact on oil performance is essential. Researchers also a significant effect of 

fertilizer nitrogen supply and plant density on the performance of various herbs such as anise, basil, chamomile, 

calendula and have reported Zennian [6, 9, 13, 14, 18, 28, 29].  

 

 
Fig. 5: Interaction between plant density and nitrogen on seed yield Zennian 

 
Fig. 6: Interaction between plant density and nitrogen on essential oil yield Zennian 

 
Table 4: Simple correlation coefficients between indicators  

features 
1.plant 

height 

2. The number 

of inflorescences 
per plant 

3. The number 

of flowering 
shoots 

4. Canopy 

diameter 

5.oil 

percent 

6.seed 

function 

7.oil 

function 

1 1       

2 0/106 ns 
 

1 
     

3 0/059 ns 0/883** 1     
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4 
0/273 ns 

 
0/604** 0/600** 1    

5 0/247 ** 
0/199** 

 
0/289 ns 0/229 ns 1   

6 0/008 ns 0/706** 0/706** 0/747** 0/366 ns 1  

7 -0/76 ns 0/500** 0/512** 0/663** 0/410* 0/897** 1 

Ns: Non-significant, * and **: significant at the 5% level and 1% respectively. 
 

The general conclusion: 

The results obtained in this study seem Excessive congestion due to increased competition between plant 

has a negative impact on performance indicators Zennian.  About the results obtained from the use of nitrogen 

fertilizers should be noted that Zennian the high nitrogen plants require a lot of research on this topic in various 

medicinal plants has been demonstrated [7, 8, 9, 13, 19, 20, 27] that In order to meet this requirement and 

therefore particularly to maintain quality features of other plants in various ways, including the use of bio-

fertilizers, green manure Applying various techniques such as crop rotation, intercropping, and should be greater 

attention. Generally do more research in the area of crowding effect Supply and application of nutrients on 

quantitative and qualitative indicators of medicinal plants in different parts of the Zennian looks.  
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