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ABSTRACT 
 
 By considering the ever-increasing need of human beings for foodstuffs and the limitation of the 
cultivatable soil and water resources, one of the main ways to guarantee the Alimentary security in the world is 
waging with limitations and developing the products with high resistance and performance. To determine the 
effect of the different distances of the bush on the line and the depth of the fertilization in potato cultivation to 
run away from droughty in critical time, an investigation was conducted in Ardabil agricultural research station 
in year 84. The bush accumulation factor on the line was tested in 3 levels and fertilization depth factor was 
tested in 2 levels. The results of the analysis of the simple variance showed that the different dept of the 
fertilization has meaningful differences with respect of the number of non seedling gland and the weight of non 
seedling gland at 5% probability level. Also, the reciprocal effect of accumulation multiple the fertilization 
depth was meaningful with respect of the number of non- seedling gland. The results of the comparison showed 
that using 25 cm distance on the line and 10 cm fertilization depth, had highest performance. Using 25 cm 
distance between bushes cause to decrees the competition between bushes and using 10 cm fertilization depth 
cause to conduction of secondary roots to deep depth. In this case the high absorption of the water and foodstuff 
by root is possible so the performance will be improved. 
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Introduction 
 
 Fao organization has introduced the worldwide 
Production of the potato about 420 million ton gland 
in 19/6 million Hectare ground in 2005 to 2006. 
According to reported statistics of 1377 to 78, potato 
under cultivated field in the country is about 167  
thousands hectare  that it has reached to 166 
thousands hectare by year 1389 to 81. About 99/39 
percent of this figure has cultivated by water farming 
and the last has cultivated by dry farming. Ardabil 
province is at first place by having 14/95 percent of 
total under cultivated fields of the country. 
According to statistics of 1381-82, the potato under- 
cultivated area was 25605 hectare in Ardabil in 
1381- 82, and about 692797 ton potatoes were with 
draw ailed of these fields. The amount of potato 
production in the country was estimated about 3/8 
million ton. Hamadan, Ardebil, Esfahan, Kerman and 
Kurdistan have allocated 56/48 percent of the total 
potato production of the country to themselves.  On 
the basis of agricultural statistics of 1384 to 1385, 

Ardabil province is in first place by having 13/79 
percent of potato under cultivated field and also has 
allocated second range to it because of creating 14/35 
percent of countries’ potato. Potato is on the first 
place among main alimentary from the respect of 
protein and energy per hectare and is one of the main 
non grain able alimentary products in the world [1].  
 In Iran, there is a potential talent for the growth 
of this product that can be substitute with wheat. The 
soil need to cultivate the potato must have high 
porosity and appropriate ventilation and good 
drainage [11]. And also it must has sandy structure.  
 Heavy soils like sandy soils cause to staying of 
water in the soil and propagating of fungous diseases 
and several bacteria’s. Light soils improve the 
performance mean and create larger glands [3]. But 
in heavy soils, the mean performance is low and the 
size of glands is small [9]. Accumulation is the 
number of bush in area unit and it is stated by several 
forms such as the number of bush per hectare in 
square meter and or in pot [17]. In plants that are 
cultivated byline, the space of the plant is define as 
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the number of bushes per one hectare that the 
maximum of its products gain [6]. The bush 
accumulation in potato often defines as the number 
of bushes per area unit. This definition is not so 
exact.  Because it is difficult to determine one bush. 
The main disadvantages of this method are that one 
bush may have one, two, three or much stems. In 
most cases, it was suitable to show the bash 
accumulation as the number of stems per every 
square meter [12]. Bush accumulation influence on 
total performance and the mean size of the gland. 
Increasing the bush accumulation cause to increasing 
the performance but the mean size of the gland 
decrease [5]. Also, high accumulation make it 
possible the ground to covered with green leafs early 
and the glands to growth rapidly. But we don’t forget 
that the accumulation increasing can cause to 
increase the performance.  High increasing of it 
cause to decreasing the size of glands because of 
growth space limitation [7]. Commonly, the normal 
cultivated accumulation of potato is 55000 bush per 
one hectare and the normal distance on the line is 
25cm and the distance of the lines is 75 cm. But, 
because other cultivation performance and the 
influence of its different kinds are effective factors in 
cultivation accumulation, so the study of cultivation 
accumulation for new kinds is necessary to gain high 
performance [7]. If the soil moisture is ideal at the 
time of autumn plaguing, there isn’t need to 
secondary soil treatment in spring then we can pay to 
cultivation with machine directly [10]. Fertilization 
under the seed was done  by tools that opens space 
for fertilize materials and are placed near tools that 
open space for seed The  plant reaction to 
fertilization is different in different farms. Reaction 
against alimentary elements is high in fertile farms 
and the ideal amount of alimentary elements in these 
farms is high in comparison with low performance 
soils [5]. 
 The amount of nitrogen that is necessary in 
potato cultivation is different according to the 
cultivation object and soil from 100 to 200 and – 
sometimes 300 kg per One hectare. Ardabil is in first 
place with respect of production amount and under 
cultivation level in country by having productive 
potential. Although the amount of production per 
area unit is low, and the investing a tion of 
multinational treatment factors such as various 
accumulation of cultivation and determination of the 
most appropriate effective accumulation and the 
most appropriate phosphoric fertilization are of the 
main objectives of this investigation. Of course the 
increasing of the performance is possible if the 
accumulation rays. The fertilization depth factor is 
one of the main under investigated factors. We hope 
that by increasing the fertilization depth, we can take 
it near the gland during its growth that its need to 
alimentary is high and this can cause to increasing 
the performance. 
 

Materials and Methods 
 
 This investigation was conducted in agricultural 
station of Ardabil Azad University at 3 km vest of 
Ardabil in A Hasanbarough fields. The climate of 
this region is cold and semidry. On the basis of 10 
years statistics of aero logy, the amount of rainfall in 
this region was 370 mm, and the annually mean 
temperature was 8/6 . The mean of the lowest 

temperature was 22  in Day and the mean of the 
linghest temperature was +30 in mordad. The height 
of the region frem sees level is 1350 m.  The name of 
under investigated kind was Algeria and the cultivars 
use it decently because of its resistance against 
dryness. After improving the under investigated 
field, the cultivation accumulation factor was 
conducted under the gland in three distance that 
included 15-25 and 35 cm on the line and 75 cm line 
distance and  5 cm of fertilization depth. To conduct 
the attendance of cultivation accumulation, the 
distributor gear wheel was replaced and it was used 
of three with 13-17 and 21 cogs to conduction of 15-
25 and 35 accumulations respectively. To conduct 
the attendance of fertilization depth by using of 
Fertilize space opening replacement and increasing 
its length in comparison with gland spa opening, two 
fertilization depth (5-10cm) was determined under 
the gland by the amount of 150 kg per hectare of 
super phosphate fertilizer. After doing all the 
attendances and treatment stage, the selected samples 
were withdraw led and the under investigated 
characteristics were studied in the laboratory and the 
gaining data was analyzed with Mstatc soft ware and 
the final result was discussed. 
 
Results and Discussion  
 
 The results of the variance analysis showed that 
the bush accumulation on the line factor was 
meaningful from the respect of total performance 
characteristic on 0/5 probability level. It means that 
the difference between various cultivated 
accumulations from the respect of performance was 
meaningful but from the respect of other investigated 
variables, it wasn’t meaningful. The main cause of 
the differences between cultivated accumulations is 
the competition between bushes from the respect of 
space and alimentary and light absorption that is 
resulted from gland number and gland performance. 
Also studies [6-8-14-15] confirmed the meaning 
fullness of the differences between cultivated 
accumulations from the respect of gland performance 
on area level. They are stated the cause of the 
differences in performance in various cultivated 
accumulation non linear increasing of gland’s weight 
on area level with increasing of accumulation. 
Fertilization depth factor had meaningful difference 
on 0/5 probability level from the respect of the 
number of non seedling gland and the weight of non 



3950 
Adv. Environ. Biol., 5(13): 3948-3951, 2011 

 

seedling gland and the number of eatable gland and 
total performance characteristics. 
 Findings of [16] also confirmed it. The 
reciprocal effect of the accumulation on fertilization 
depth was meaningful from the respect of the weight 
of seeding glands on 0/5 probability level. 
 The comparison of the accumulation attendances 
means, from the respect of under investigated 
characteristics showed that the 15× 75 accumulation 
seedling glands have highest mean from the respect 
of gland weight although it didn’t show any 
meaningful differences with other cultivated 
accumulations. 25×75 attendance has the highest rate 
with respect of eatable gland’s weight and lowest 
rate from the respect of weight and non seedling 
gland’s number that is an unpleasant characteristic. 
This accumulation has meaningful  differences with 
other cultivated accumulation from the respect of 
total performance characteristic with probability 
level low than 10% And the lowest mean was related 
to 35× 25 accumulation is because of high weight of 
eatable glands and the performance of  individual 
gland, and the study [7] had reached also to this 
conclusion.  
 Table 1, shows the comparison of 25× 75 and 
15×75 and 35×75 attendance from the respect of 
under investigated characteristics. From the respect 
of the seedling gland’s weight, 15×75 accumulation 
has highest mean. Although it didn’t show any 
meaningful differences with other cultivated 
accumulations. 25×75 attendance had the highest 
mean from the respect of bush’s  performance and 
eatable gland’s  weight and total performance, and 
had lowest mean from the respect of the weight and 
the number of non seedling  glands. This 
accumulation had meaningful differences with other 
cultivated accumulations with regard of total 
performance characteristic with probability level low 

than 10%. The lowest mean was related to 35×25 
accumulation is due to high weight of eatable glands 
and the performance of individual bushes. 
 The study [7] was concluded so. But studies [2-
4-15] introduced the best accumulation for 15×75. 
 Perhaps the high rate of seedling gland’s weight 
in 15×75 accumulation is due to increasing of 
accumulation and decreasing the mean weight of the 
glands. Table 2, shows the comparison of the means 
of fertilization depth factor from the respect of under 
investigated characteristics. By considering the 
results of this table, we see that 10cm fertilization 
depth had lowest amount from the respect of the 
number and the weight of non seedling glands and 
had highest mean from the respect of seedling 
gland’s weight characteristic and the weight of 
eatable glands and total performance that had 
meaningful differences with 5 cm fertilization depth. 
It seems that taking fertilizer materials in a deep 
depth at the developing time of the root cause to 
improving the glands and their performances. We 
concluded that taking fertilizer on soil surface cause 
to damage and burning of the plant but taking it in a 
deep depth cause that the plant use of it whenever it 
needs to alimentary. In this case the performance will 
be improved.  
 The results of comparison of various attendance 
means of accumulation in fertilization depth from the 
respect of performance characteristic is shown. It is 
shows that the highest performance is related to 25× 
75 attendance with 10 cm fertilization depth. 
Although it hasn’t any meaningful differences with 
other attendances.  
And the lowest performance was related to 35×75 
accumulation attendance with 5cm fertilization 
depth. We estimate that both the fertilization 
accumulation and depth are influential factors in 
performance. 

 
Table 1: Results of comparison of different planting densities on the line on traits in potato. 

 
 

Density 

mean 

Bush yield 
(gr) 

Yield 
(ton/hectare) 

Edible 
tubers 

white(gr) 

Seed tubers 
white (gr) 

Seed tubers 
number 

Non seed tubers 
white (gr) 

Non seed 
tubers 

number 
25 cm 389.77 28.1 110 243 4 37 3 
15 cm 373.71 26.6 90 248 4 39 2 
35 cm 360.15 23.1 102 220 4 38 3 

Lsd 0/05 110.48 4.6 43.07 33.48 0.53 7.84 0.51 
 
 Table 2: Results comparison of different depths below the bulb fertilizer work on traits. 

Depth of 
fertilize  

mean 

Bush yield 
(gr) 

Yield 
(ton/hectare) 

Edible tubers 
white (gr) 

Seed tubers 
white (gr) 

Seed tubers 
number 

Non seed 
tubers white 

(gr) 

Non seed 
tubers 

number 
5 cm below 
the gland 

357.6 24.2 84 232 4 42 3 

10 cm below 
the gland 

398.48 27.6 117 242 4 35 2 

Lsd 0/05 68.25 4.6 43.07 33.48 0.53 7.84 0.51 
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Results: 
 
1. Cultivation accumulation on lines 75 cm hadn’t 
any meaningful differences from the respect of under 
investigated characteristics.  
but the highest performance gain in the case that the 
distance of the bushes on the line be 25  cm. It means 
that with 55000 bush accumulation, the highest 
performance is gain. Its cause is increasing of eatable 
gland’s weight and the number of glands in this 
accumulation. 
2. Fertilization depth factor had meaningful 
differences from the respect of total performance and 
the weight and the number of eatable glands and also 
the weight and the number of no seedling glands. 
The highest performance was in 10 cm fertilization 
depth under gland.  
3. Investigation of the reciprocal effect of the factors 
showed that the highest performance in hectare unit 
is gain when the 75×15 cultivated accumulation is 
along with 10 cm fertilization depth. 
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