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 This research was conducted in the summer of 2013 at the research field of Agricultural 

Research Center of Safi Abad, located at 18 km south of the city of Dezfool for one 

year. This test was performed by statistical design of a randomized complete block 
design with plots Streep four replications methods. Vertical plots were in three of row 

space 37.5, 50, 60 cm and horizontal plots were in four plant spacing 5, 10, 15, 20. In 

row spacing 37.5 and 50 cm respectively stacks were created with 75 and 100 cm (30 
and 40 inches) width and after beating shipper, gained works were attempted to plant by 

the line in both sides of the stack. In row spacing 60 cm in a line on the stack was 

planted by 24 inches away. Raw data was analyzed for variance by statistical SAS 
programs and comparison of averages was performed by Duncan's test. Graphs were 

plotted by using EXCEL software. Results of analysis of variance of morphological 

features showed that stem height did not affected by row spacing, density and density 
interaction in row spacing. The results showed that stem diameter is affected by row 

spacing, density and row spacing interaction in density. Generally, by according to the 

yield advantage of seed of 37.5 row spacing treatments and treatment advantage of 10 
cm spacing between plants, planting pattern of 37.5*10 can be considered appropriate 

for planting the single branch sesame. This pattern، planting 266000 plants per hectare 

are considered fairly uniform distribution at all over the farm. 
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INTRODUCTION 

 

 Sesame (sesamume indicum L.) that sometimes is also known as sesamume oriental is family of Pedaliaceae 

and Tubifillora order. The family of Pedaliaceae has sixteen genus and approximately sixty species that the 

small number of plants in this family are planted for seed consumption. Sesame is one of the country's oil seed 

plants. Sesame is used for medical purposes, confectionary and in some countries for cooking. Currently on 

average area of about 40000 hectares is devoted to the cultivation of sesame [12]. However، reviewing 

experiments show that the major studies have not been done in the field of agronomic and canola plant eugenic. 

Sesame has ancient history in the Iran and now in the different areas of country as Province of Fars، Khuzestan، 

Baluchistan، Isfahan، Yazd and even in some cold areas is cultivated such as Arak, Hamadan, Nahavand and 

Maragheh [23]. Plant density is considered as one of the important determinative factors of yield of this plant. 

The purpose of proper density is more efficient use of the plant from different environmental potential such as 

water، nutrients، light, etc. to achieve higher yield. On the other hand, for operations, enough space was 

provided to make quality of the products better. Planting density is depended to different factors such as features 

of crop plant and length of growth period، time and way of planting, sol fertility status, and the purpose of the 

soil and management practices in farm and harvest method [27]. Proper density means that the number of plant 

per unit area which the high seed produce is obtained by it and more than them interaction occurs between 

neighbor plants. Of course, it is not proper density at which the maximum growth and dry matter production are 

obtained, but the density is at which the maximum seed yield with probable produce of less dry matter is 

obtained. To achieve maximum production, density should not be so less those not use all of the produce 

potential of plant and also should not very high that total efficiency of plant reduced due to more competitions 

of plants in terms of moisture، nutrient matter and other factors affecting growth. Therefore, the maximum 

benefit is obtained by necessary factors in order to plant growth when the plant community pressures the all 

produce factors. In fact, by analysis and checking the crop features, especially the important features that are 
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efficient on bean yield, can plan the improvement management and modify bean plant more precise. So far, 

many studies have not been done in checking the crop techniques about bean in Khuzestan province. Therefore, 

the implementation of such research could contribute to increase bean yield in that Province [28]. 

 Increasing the agricultural products is possible in two ways, increasing the cultivation areas and the yield in 

unit area. According to the limitation of prone land and arable and inappropriate climate, should be taken 

inevitability in order to increase yield in unit area that is the main purpose of agriculture. The using of improved 

cultivars، proper context preparation, selecting proper planting method, amount of seed, crop rotation and etc. is 

caused to increase the agricultural productivity or increasing yield in unit area. According to that more than 800 

million people (20% of world population) in developing countries, due to lack of agricultural resources or 

purchasing power, cannot get enough food. Poverty and hunger in many regions and countries is serious and 

dangerous. Studies have shown that using vegetable proteins such as beans, especially bean that has had lots of 

protein and different species of that have 22 to 36 percent protein, can eliminate the adverse effects which are 

caused by protein deficiency partially [25]. Proper planting pattern is one of the major issues of this product in 

relation to increase produce efficiency in unit of area. It is specified that the observance of proper space of plant 

on planting lines causes to increase yield in unit of area, also it has effective rule in decreasing the evaporation 

and soil temperature by covering soon the field [33]. Khoda Panah [22] reported that the Saraziri cultivar 

between 35114 number، the Mahali and Barekat have had the maximum yield by significant differences in 

Malasani. 

 Experiments comparing the performance of agricultural research centers in Ahvaz and Safi Abad indicate 

that the yield is close to 1500 kg but the average of yield is approximately equivalent 750 kg per hectare in 

fields of Khuzestan province. This difference in the performance indicates that if pay more attention to this 

product، production potential will double in the province [22].  

 

MATERIALS AND METHODS 

 

 This study in the crop year of 2013 in Agricultural Research Center of Safi Abad which is located in 18 Km 

south of Dezful city for one year. Center of Safi Abad is located at distance of 120 Km north of Ahvaz with a 

height of 82meters above sea level and latitude 32 degrees 24 minutes north and longitude 48 degrees 24 

minutes east. In order to determine physical and chemical features of soil, after selecting place of performing 

test, soil test part before any preparation land by sampling Agar from 0-30cm depth of earth as 10 points 

randomly were sampled. This test by statistical design of randomized complete block is done with Streep plots 

method in four replications. Three row space 37.5, 50, 60 cm were in vertical plots and four plant space 5, 10, 

15, 20 were in horizontal plots. Respectively stacks with 75 and 100 cm width were created in row space 37.5 

and 50 cm and after beating shipper، gained works were attempted to plant by the line in both sides of the stack. 

In row space 60 cm, a planting line on the stack with 24 inches away was planted.  

 In order to examine the growth process and some important morphological features such as plant height, 

stem diameter, number of capsules per plant, seeds per capsule, seed weight, seed yield and separation during 

different stages of plant growth has been sampled. Plants after that collar area from the soil surface were cut by 

clipper and placed to laboratory in plastic containing bags. At each sampling half of meter long is released as 

margins and after that sampling is done.  All plots were sampled once every 14 days.  

 

RESULTS AND DISCUSSION 

Morphological Traits: 

Stem Height: 

 The results of variance analysis indicated that stem height was not affected by row space, density and row 

space interaction. Although stem height is a genetic trait, but is affected by environmental conditions such as 

planting date (delayed planting is generally reduced stem height), soil fertility (poor soil limits plant growth and 

therefore stem) and plant density.  

 Although increasing height is the most obvious growth aspect, but it is not the most important aspect. One 

of the increasing height results is forming new leaves at the top of plant that has more efficient at using sunlight. 

There are two important crop factors in plant density, one is number of plants per unit area and next one is how 

distributing plants per unit area that has a significant impact on the height. Because increasing plant density, 

competition for achieving light is increased and plant's heights maybe increase. Proper distribution of certain 

number of plants per unit area cause to decrease competition and within plant and thus it prevents excessive 

increase of stem. This reduces the risk of lodging. Results of this study indicate that stem's height is reduced 

thereby reducing completion by increasing space between plants. It also showed a maximum height in 60 cm 

space of rows with an average 201.5 cm was obtained. Proper density means that the number of plant per unit 

area which the high seed produce is obtained by it and more than them interaction occurs between neighbor 

plants. Of course, it is not proper density at which the maximum growth and dry matter production are obtained, 

but the density is at which the maximum seed yield with probable produce of less dry matter is obtained. To 
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achieve maximum production, density should not be so less those not use all of the produce potential of plant 

and also should not very high that total efficiency of plant reduced due to more competitions of plants in terms 

of moisture، nutrient matter and other factors affecting growth. Therefore, the maximum benefit is obtained by 

necessary factors in order to plant growth when the plant community pressures the all produce factors. In fact, 

by analysis and checking the crop features, especially the important features that are efficient on bean yield, can 

plan the improvement management and modify bean plant more precise. So far, many studies have not been 

done in checking the crop techniques about bean in Khuzestan province. Therefore, the implementation of such 

research could contribute to increase bean yield in that Province [28]. 

 

Stem Diameter: 

 Results of variance analysis showed that stem diameter is affected by row space، plant density and 

interaction of row space was placed in density. Averages of main effect of stem comparison shows that stem 

diameter is increased by increasing space between rows and maximum stem diameter is obtained at space 60 cm 

and with 21.3 mm average and minimum stem diameter is obtained in terms of row space 37.5 cm with 15.7 mm 

average respectively. This result is obtained by reducing competition between rows. Also stem diameter is 

increased by increasing space between plants such that the minimum stem diameter is obtained at space 5 cm 

between plants with 14.3 mm average and the maximum stem diameter is obtained at space 20 cm between 

plants with 19.6 mm average. Increasing stem diameter of apple causes to more stability and reducing the 

damage of waras and had direct impact on performance improvement. Mean comparison of interaction effects 

showed that the maximum diameter of the stem is obtained at 60*20 planting pattern with 22 mm average and 

the minimum stem diameter is obtained at 37/5*5 planting pattern. Research shows that reducing competition 

and within plant is due to more favorable conditions for vegetative growth and thus produces more powerful 

plants with foliage [8]. In this experiment according to be sola Rama in result of reducing competition، stem 

diameter has increased. Proper planting pattern is one of the major issues of this product in relation to increase 

produce efficiency in unit of area. It is specified that the observance of proper space of plant on planting lines 

causes to increase yield in unit of area, also it has effective rule in decreasing the evaporation and soil 

temperature by covering soon the field [33]. 

 

 
Fig. 1: Effect of Row Spacing in The Stem Diameter. 

 

 
Fig. 2: Effect of Plant Spacing (Plant Density) in The Stem Diameter. 
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Fig. 3: Interaction effects of Plant Spacing (Plant Density) and Row Spacing in The Stem Diameter. 
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