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Abstract. In order to study the relationship between soil characteristics and seed different sizes with seedling Vigour in peanut used 
tests of potassium Leachate and electrical conductivity. This study was performed in three peanut fields in Astaneh Ashrafieh and 
agronomy laboratory of Rasht branch Islamic Azad University during 2010 to 2012. Experiment was factorial with basis of 
randomized complete block design in 3 replications. First factor was production field of seed in 3 regions (Noghrehdeh, Amshal and 
Kiyashahr) and second factor was the seed size in 3 levels (large, medium and small). The results showed that the effect of 
production region, seed size and their interactions on electrical conductivity of the solution released from seeds was significant. 
Lowest electrical conductivity was achieved in large seeds produced in Amshal which indicates the high vigour of large seeds 
produced in the Amshal region. Effect of seed size on the amount of potassium released was also significant that large seeds showed 
lowest potassium releasing from seeds and there was the highest seedling vigour in these samples. Also, standard germination tests 
proved that highest seed vigour was in large seeds produced in Amshal region. Artificial neural network analysis showed that 
amount of calcium in the soil are greatly affecting on peanut seeds vigour. Also, other results in artificial neural network analysis 
showed that important variables affecting the seed vigour were the peanut electrical conductivity, seed production region, seed size 
and potassium Leachate, respectively. 
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Introduction 
 
Among the oil seed crops, peanut seed contain 50 % soil de-
teriorating rapidly during the shortage and has low persis-
tence ability. In addition, the strength of peanut seed is in-
fluenced by environmental conditions during the shortage 
and drying. Seed size which also is a significant factor in 
germination in the farm, seedling vigour and yield produc-
tion is greatly influenced by many environmental factors in-
cluding the soil fertility (Nautiyal & Zala 2004, Nautiyal et 
al. 2004). Astaneh Ashrafieh city is the major region to produc-
tion of peanut is Guilan province, Iran. Despite passing about 
1 century since the cultivation of peanut in Iran, still no effi-
cient step was taken in respect of production and storage of 
peanut seed. The major problems of farmers in Astaneh Ash-
rafieh is that in many years the germination and emergence 
rate of peanut seeds in the farms is greatly decreased and 
even in some regions, farmers planted the seeds twice or 
three times. This causes that peanut production cost still in-
crease substantially. Lack of awareness among most farmers 
of the area regarding the nutritional requirements of this 
plant leads to production of seeds poor in mineral elements 
such as calcium. This factor have important role in decrease 
of germination and establishment of seedlings (Safarzadeh-
Vishekaei 2008). On this basis, climatic conditions and the 
seeds soil environmental are important factors influencing 
on the peanut seed quality (Nautiyal 2009). Changes in the 
size of seeds in a genotype also may be influenced by genetic 
and environmental factors during the growth of parents 
plants specifically during the filling of the seeds and their 
maturing (Soltani et al. 2001).The energy required by the 
seed for germination and emergence of peanut seedlings is 
supplied through the oxidation of seed reserve.  Seed must 
have adequate minerals to support the growing seedling. 
Since, as long as the seedlings are autotrophic and self help 
they are dependent to the reserve materials of the seed 

(Perez & Aryoello 1995).  The seed size and its heterogeneity 
is a major factor in non uniform growth of seedlings in the 
field (Bonan 1991). Large seeds of the peanut show higher 
germination rates. Seedlings grown from larger seeds have 
better establishment in the farm compared to the smaller 
seeds. Also, large seeds produce larger seedlings (Soltani et 
al. 2001). In addition the size of peanut seeds is considered 
as one of most distinct characteristics influencing the seed 
growth ability. So that the larger seeds due to having more 
food, produce more powerful seedlings before complete es-
tablishment of the plant (Mugnisjah & Nakamura 1986). In 
another study, it was reported that the size of peanut seed 
effects on its ability. So, that dry weight of radicle was ex-
tremely lower in the small, wrinkled seeds (Trivedi & Bhatt 
1994). In addition the plants produced from these will have 
higher growth and yield (Knauft et al. 1990, Detroja et al. 
1993, Vindhavarmaan et al. 1990, Detroja et al. 1995, Sibuga 
& Nsenga 2003). Thus it is required to produce suitable 
seeds before recognizing the agricultural factors suitable for 
peanut production. After seed production, estimation of its 
adequacy is very important due to certain unknown, uncon-
trollable conditions. In this regard, the simplest evaluations 
are performed using standard germination test which de-
fines the potential germination ability of the seeds in a seed 
mass. The results of this test can also be used to compare the 
quality of various seed mass and also to estimate the amount 
of seed required for seed plantation (ISTA 1993). Meanwhile, 
lack of adequate time at the time of plantation of peanut 
seed had made difficult to use this test in the present agricul-
tural conditions. This invokes utilization of alternative more 
operational tests. In this regard, rapid, short term estimation 
of electrical conductivity and potassium Leachate can a suit-
able alternative. First by Hibbard & Miller (1928), electrical 
conductivity was applied for seed of some crop species (Mat-
thews & Bradnock 1967). Currently, measurement of electri-
cal conductivity of tests is used to test the strength of seed of 
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many crops specifically big size cereals seeds such as soy-
bean, common bean, chickling vetch, broad bean and pea-
nut. Measuring the electrical conductivity of the materials 
discharge from the seeds can be used as a strategy to isolate 
the strong seed masses from weak seed masses. Because in 
most cases, the seed mass with high germination rate in the 
laboratory has weak plantlet emergence in the farm, this 
provides the ability to isolate them. If most amount of elec-
trolyte materials are discharges from a seed mass, this seed 
mass is classified as weak seed mass. But the seed mass with 
low electrolyte materials discharge the seed are classified as 
strong seed mass (Steere et al. 1981, Hepburn et al. 1984, 
Hampton & TeKrony 1995). Various cultivars of peanut vary 
in respect of losing the seed viability during the storage and 
also in various environmental conditions. It was reported 
that there is a negative correlation between the seeds germi-
nation percent and the amount of potassium, calcium and 
phosphor discharge from peanut seeds. In addition there is a 
negative relationship between the peanut germination rate 
and electrical conductivity of the materials discharge from 
the seed, its dissolved sugars and the concentration of free 
amino acids (Parameswaran et al. 1990). At the time of ab-
sorption of water by peanut seeds, elements such as potas-
sium, magnesium, chloride, calcium and manganese are dis-
charge from them. Among them calcium and potassium are 
transferred to the germination medium at a rate larger than 
other elements. The important point is that increase in potas-
sium exit indicated the great decrease of food supply in the 
seeds. Among various elements, amount of manganese dis-
charge from the seeds of this plant is very low compared to 
other elements (Lott et al. 1991, Maiti & Ebeling 2002). In this 
regard, present study was performed aiming to evaluate the 
relationship between soil characteristics of production farms 
with seedling Vigour in seed different sizes on the strength 
of peanut seed produced in 3 farms using potassium 
Leachate and electrical conductivity tests.  
 
 
Materials and Methods 
 
Present study was performed in 2010 to 2012 in 3 peanut farms in As-
taneh Ashrafieh city and agronomy laboratory of Islamic Azad Uni-
versity of Rasht Branch (North of Iran) where field and laboratory 
conditions are as follows:  
 
Field conditions 
In this study, selecting the suitable farms and controlling their field 
conditions were very significant for uniformity of the factors influ-
encing on the quality of produce seeds. For this purpose, firstly the 
peanut production area of Astaneh Ashrafieh city was divided to 3 
parts including Noghredeh, Amshal and Kiashahr utilizing the geo-
graphic map. Meteorological data required in this study was pro-
vided from Kiashahr port and Lahijan city and was utilized. Desired 
stations were selected according to the fact that study areas are lo-
cated among them. Temperature and precipitation variations of 
these areas during the peanut development season (21 April to 22 
October) are given as weekly in the Figs 1 and 2. According to the 
fact that agricultural year of 2010 was considered for seed produc-
tion, meteorological data of this year was used. After evaluation of 
study area, 3 farms belonging to the elite farmers in peanut planta-
tion were selected. Then all three farms were monitored and to pro-
vide the cultivation bed, the soil was relatively deeply plowed at 
early spring and then disk harrowed. Cultivation of peanut seeds at 
the last May 2010 was performed in 3 farms in a flat form as Dryland  

 

 
A: Meteorological Station of Lahijan 

 
B: Meteorological Station of Kiashahr 

 

Figure 1. Changes the minimum and maximum temperatures in dur-
ing the peanut growing season (2010). 

 
 

 
A: Meteorological Station of Lahijan 

 
B: Meteorological Station of Kiashahr 

 

Figure 2. Changes the rainfall during the peanut crop growing sea-
son (2010). 

 
 

farming (without irrigation). The initial seeds of each farmer were 
also cultivated with square plantation ordering with 40×40 cm dis-
tance in 4 cm depth (Bell et al. 1987, Gardner & Auma 1988, Mishra 
& Singh 1989). Bushes density was 62500 plants in ha. At the time of 
cultivation, according to the results of the soil chemical analysis, the 
amount of nitrogen required for the plant (as the base fertilizer) was 
supplied by 60 kg/ha urea and they require phosphate triple which 
place as strip in 5 to 10 cm depth between the cultivation rows. Since  
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Table 1. characteristics of soil chemical and physical of in three field selected. 
 

Soil Tissue Clay Silt Sand Electrical Conductivity pH Total Nitrogen Absorbable Potassium 
Parameters 

- % % % μS cm-1 - % ppm 

Noghredeh Field Sandy loam 12.5 33.5 54 221.5 7.75 0.051 200.3 

Amshal Field Loamy 19.4 32.5 48 218.8 7.80 0.061 175.6 
Kiashahr Field Loamy 19.25 34.5 46.25 179.2 7.82 0.54 150.7 

 

Absorbable 
 Phosphorus 

Soluble  
Calcium 

Exchangeable  
Calcium 

Absorbable  
Iron 

Absorbable  
Magnesium 

Absorbable  
Manganese 

Absorbable  
Zinc Parameters 

ppm MEq/liter MEq/liter ppm ppm ppm ppm 

Noghredeh Field 2.1 5.30 183.40 10.94 4.42 1.5 3.7 
Amshal Field 2.4 5.50 201.70 8.072 4.98 1.1 2.3 

Kiashahr Field 2.3 9.05 169.25 6.534 4.96 0.8 3.4 
 
 

the greatest peanut cultivated area in these regions belongs to the va-
riety of North Carolina 2 (NC2), thus only this variety was used for 
cultivation and production of sample seeds which was disinfected 
before cultivation by using Thiram fungicides with 2:1000 ratios. 
During the growth of the bushed weeds control was performed 
manually. All 3 farms were weed out 3 timed during the growth sea-
son by the farmers. Soiling was performed once at the time of peg 
formations. Pods were harvested simultaneously by 3 farmers in last 
September 2010. Sampling was performed by excluding the marginal 
effects, and then heaps of peanut pods produced in these farms were 
created by 3 farmers randomly. Firstly pods were dried for a week 
under the sunlight. According to the fact that the pods will be util-
ized in early spring of 2011, they were stored in polyethylene bags 
(Nautiyal et al. 1993). In addition, at the time of consumption, seeds 
are manually removed from pods. At the end, 30 kg of seeds re-
moved from pods, which was 10 kg for each one of Noghredeh, Am-
shal and Kiashahr area used for seed tests.  
 
Physical and Chemical Characteristics in Soil of 3 Farms 
To define the characteristics of study areas soil, 6 soil samples were 
taken from different parts of cultivated farm randomly from depths 
of 0 to 30 cm and a mixed sample was provided by mixing them. Soil 
sampling time was concurrent to preparing the peanut heaps, before 
the new agricultural year at the early spring 2011. In these soil sam-
ples, physical and chemical properties were defined and are given in 
Table 1. This task was performed in the water and soil laboratory of 
agriculture faculty of Islamic Azad University of Rasht branch in 
winter 2011. 
 
Laboratory Conditions 
To perform the seed vigour tests, the seeds derived from each region 
were divided to large, medium and small. Then to prevent the influ-
ence of moisture on the seeds weights, moisture rate of some seed 
samples was measured randomly. Every performed test was exam-
ined by using factorial experiment with randomized complete blocks 
design. The first factor was seed production region in 3 levels 
(Noghredeh, Amshal and Kiashahr). The second factor was seed size in 
3 levels large (seeds larger than 1 g), medium (seeds between 0.8 and 
1 g) and small (seeds lower than 0.8 g). Then electrical conductivity 
and potassium Leachate test were used to evaluate the peanut seeds 
vigour. Also, to compare these tests, the seed vigour estimated by 
standard germination test was used. 
 
Electrical Conductivity and Potassium Leachate 

To determine seed and seedling vigour by using electrical con-
ductivity and potassium Leachate, 75 seeds were taken from each 
treatment in 3 replications (each replication 25 seeds) and in weights 
of seeds were measured by 0.001 g precision. 250 ml distilled water 
was poured to separate beakers and each beaker was covered by 
plastic foils. The breakers containing the seeds were placed in ger-
minator for 24 hours in 20 ºC (Hampton & TeKrony 1995).Then pre-
pared solution were used to measure the electrical conductivity and 
potassium Leachate in seeds. 

Measurement of Electrical Conductivity 
Electrical conductivity of the solution the seeds were placed in was 
determined using electrical conductivity meter (MI 170 Bench Me-
ter). For this purpose, firstly the beakers containing water and seed 
mass were shaken gently for 10 to 15 seconds with a glass bar. It’s 
worth mentioning that electric conductance device indicated the 
samples temperature as 20ºC, this was performed to assure the suit-
able temperature for measurement. The rate of electrical conductiv-
ity of distilled water contained in the control beaker also was meas-
ured in 20ºC. The achieved value was deduced form the electrical 
conductivity value achieved for each beaker (Hampton & TeKrony 
1995). An electrical conductivity ability each g seed related to each 
sample was calculated using equation (1).  

Equation 1:  
Electric Conductivity in Seed =  

 

(Hampton & TeKrony 1995) 
Measurement of Potassium Leachate: 
To measure the amount of potassium, the solution containing seeds 
was used by applying Flame Photometer device (Model: JENWAY 
PFP7). Initially, for calibration of Flame Photometer device, potas-
sium standard solution was used. Then measurement of potassium 
discharged from soaked seeds was performed using linear regres-
sion. Finally, amount of potsssium was calculated using equation (2) 
as ppm/g from seed (Marcos-Filho 1998, Sadrabadi 2007).  

Equation 2: 
Potassium Leachate from seed =  

 

(Hampton & TeKrony 1995) 
Standard Germination Test: 
To perform this test in each treatment was repeated 50 seeds. Then, 
they were placed in germinator in germination conditions for 10 
days in the fixed temperature of 25ºC. To perform this test the 
method of germination within paper was used. Desired containers 
were disinfected using 15 % sodium hypo chloride (Hampton & 
TeKrony 1995). Disinfection of peanut seeds was performed by using 
1% HgCl2 (Nautiyal 2009). Identification and counting of normal and 
abnormal seedling was performed based on the ISTA guideline from 
day 5 to day 10 (ISTA 2011, Don 2009). In the final day of this test, in 
each replication from treatments, 10 normal seedlings were selected 
randomly to measure the length of radicle and hypocotyl. Then they 
were measured by ruler with millimeter precision. Eventually, 
means of these 10 samples was considered for each replication from 
treatments. Seedlings were dried within oven with 60ºC for 24 hours 
to measure the dry weight (ISTA 2011, Don 2009). Firstly cotyledons 
were removed from seedlings. Then a balance with 0.0001 gram pre-
cision was used to measure the dry weight of seedlings. Mean 
weights of 10 normal seedlings for each replication from treatments 
was calculated. Finally the seeds Final Germination Percent, Seedling 
Length Vigour Index and Seedling Weight Vigour Index were calcu-
lated using following equations:  
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Equation 3: 
Final Germination Percent  

FGP= ×100 

FGP = Final Germination Percent 
n = Number of Seeds Germinated Normal  
N = Total Number of Seeds 
 
Equation 4: 
Seedling Vigour Length Index (Abdul-Bakiand Anderson 1973, Nau-

tiyal 2009, Nautiyal et al. 2010) 
SLVI= FGP × (RL+HL) 

SLVI = Seedling Vigour Length Index 
FGP = Final Germination Percent 
RL = Radicle Length 
HL = Hypocotyl Length 
Equation 5: 
Seedling Vigour Weight Index (Reddy 2001, Gowda & Reddy 2008, 

Sohani 2010, Sharma 2013). 
SWVI= FGP × SDW 

SWVI = Seedling Vigour Weight Index  
FGP = Final Germination Percent 
SDW = Seedling Dry Weight 

 
Software and Statistical Calculations 
Data was analyzed using Excel and SPSS18 software’s. In addition to 
variance analysis, data mean compression with Tukey method, cor-
relation between traits and artificial neural network were used to 
analyze the results.  
 
Artificial Neural Network 
Using neural networks was started since early twentieth century, 
and it has expanded recently. Artificial neural network or neural 
network is a computational tool inspire by human brain. Characteris-
tics such as learning and conformity ability, generalization power 
data basic processing, error tolerance and uniformity of analysis and 
design causes the neural networks to have high processing ability 
and are able to successfully perform tasks such as estimation of 
nonlinear complex functions and recognizing and classifying the pat-
terns. The structure of neural networks is generally a multilayer 
networks or graph with simple relations between the layers. In each 
layer, there is one or several computational unit calling node or arti-
ficial neurons which in fact are a simple pattern of human brains 
neurons. The role of neurons in neural networks is data processing; 
this is performed in artificial neural networks through a mathemati-
cal processor which is the activating function. An artificial neural 
network in simplest form has an input and an output layer. But a 
network with hidden layers has greater abilities. It can be affirmed 
that a progressive neural network having a hidden layer, sigmoid ac-
tivating function in the hidden layer, linear activating function in the 
output layer and adequate number of neurons in the hidden layer is 
able to approximate each function with desire precision. This net-
work performs like an input-output system and used input neurons 
value to calculate the output neurons value. Each link between the 
neurons in different layers has its own specific weight which affects 
the network by adjusting these weights during the training stage, 
learners’ pattern present in- between the output and input variables. 
Generally, neural network can be divided into two; the supervised 
learning and un- supervised learning depending on the learning 
techniques. In the supervised learning, correct response (output) is 
given to the network for each input pattern. Weights are defined 
such that network produced responses near to the correct well-
known responses. During the repeated correction of the weights, a 
network is trained. By repeated learning process, the network can 
identify the correct values of the weights and will decrease the errors 
rate. In this learning, basic structure of data and correlation between 
the patterns present in data are discovered by the network and the 
patterns will be organized in suitable classes. According to the struc-
ture also, artificial neural network are divided to progressive and re-
gression networks. In progressive networks, there is no feedback 

loop and regressive networks have feedback loop where neurons in 
each layers, receive data both from previous layers and subsequent 
layers. In present study, multilayer Perception model was used to 
construct a prediction model where it will predicts one or more de-
pendent (target) variable (Joorabian 2003, Raey 2001). In this study, 
the network was trained with 70% of data and cross validation was 
used to define the training pause condition to prevent extra training. 
A final network was evaluated and tested using 30% of data. To ex-
clude any uncontrollable influencing factor and providing the maxi-
mum similarity in the test samples, training and cross validation of 
these samples was selected as completely randomized among the 
data and were utilized to develop the networks. 
 
 
Results 
 
Results of variance analysis (Table 1) on the effect of peanut 
seed production region on the electrical conductivity of the 
solution discharge from the seed was significant, the lowest 
(8.55 μS cm-1 g-1) was related to the seeds produced in Am-
shal (Table 2, Fig. 3). Results of variance analysis (Table 1) 
for effect of seed size on electrical conductivity of the solu-
tion containing the materials discharge form peanut seeds 
were very significant. According electrolyte materials was 
secreted from large seeds with electrical conductivity of 7.55 
μS cm-1 g-1. While, small seeds had the greatest electrical con-
ductivity with 12.70 μS cm-1 g-1 (Table 2, Fig. 4). Thus, it can 
be concluded that small seeds had lower seed vigour com-
pared to the large seeds. Results of interaction of production 
region and seed size on the electrical conductivity of the 
seeds were significant (Table 1) where lowest electrical con- 
 

 
 

Figure 3. Effect of production region on electrical conductivity of 
peanut seeds. 

 
 

 
 

Figure 4. effect of seed size on electrical conductivity of peanut 
seeds. 
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Table 2. Analysis of variance for effect seed size and region production on germination and seedling vigor index in peanuts. 
 

 
 

Final Germination 
 Percent 

Seedling Length  
Vigour Index 

Seedling Weight  
Vigour Index 

Electrical  
Conductivity 

Potassium  
Leachate 

Source of Variation df Mean Squares 

Replication 2 144.444ns 96173.913* 41.439ns 8.105* 0.018ns 

Production Region 2 2760.543** 887058.511** 1406.646** 8.296* 0.056ns 
Seed Size 2 103.674ns 6781.649ns 84.229ns 70.661** 1.581** 

Production Region× Seed Size 4 175.351ns 60607.459* 117.495* 5.101* 0.029ns 

Error  16 69.447 18286.165 29.189 1.650 0.054 
CV (%)  12.23 12.82 16.77 13.53 12.90 

 

ns non significant, *significant at P<0.05 and **significant at P<0.01 
 
 

 
 

Figure 5. Interaction production region×seed size on electrical con-
ductivity of peanut seed. 

 
 

 
 

Figure 6. Effect of seed size on Potassium Leachate of peanut seeds. 
 
 

ductivity was observed in the large seeds produced in Am-
shal (Table 2, Fig. 5). Results of variance analysis (Table 1) 
indicated that the effect of seed production area on the 
amount of potassium Leachate was not significant while the 
effect of seed size on the potassium Leachate amount was 
significant. Small seeds had the most potassium Leachate 
(2.27 ppm g-1) and minimum potassium Leachate was in 
large seeds (ppm g-1) (Table 2, Fig. 6). Interaction of produc-
tion region and seed size didn’t indicate any significant dif-
ference between treatments regarding the potassium 
Leachate (Table 2). 

Results of variance analysis indicated that peanut pro-
duction region has a significant effect on the final germina-
tion percent (Table 2). The maximum germination percent 
was achieved in the seeds produced in Amshal with mean of 
86.677 (Fig. 8). In the standard germination test, influence of  

 
 

Figure 7. Relationship between electrical conductivity and potassium 
Leachate in peanut seeds. 

 
 

 
 

Figure 8. effect of peanut production region on final germination 
percent. 

 
 

seed size and interaction of production regions and seed size 
on the peanut germination percent was not significant (Table 
2). 
Result of variance analysis (Table 2) of seedlings vigour in-
dex in different treatment of standard germination test indi-
cated that the peanut production region has a significant ef-
fect on seedling vigour index (length and weight). So that, 
by moving from Amshal toward Kiashahr, seedling vigour 
produced seeds is gradually decreased (Fig. 9). In this study, 
interaction of seed size and peanut production region on the 
seedling vigour of peanut was significant (Table 2). The  
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A: Seedling Length Vigour Index 

 
B: Seedling Weight Vigour Index 

 

Figure 9. Effect of peanut production region on seedling vigour in 
standard germination test. 

 
 

 
A: Seedling Length Vigour Index 

 
B: Seedling Weight Vigour Index 

 

Figure 10. Interaction production region and seed size of peanut on 
seedling vigour. 

 
 

Figure 11. The architecture structure of artificial neural networks for soil factors affecting the electrical conductivity and potassium leachate. 
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Table 3. independent variables importance in determining electrical conductivity and potassium 
leachate in peanut seed by neural network. 

 

Physical and Chemical Characteristics in Peanut Field  Importance Normalized Importance 

Electrical Conductivity 0.046 42.5 

pH 0.025 16.7 

Total Nitrogen 0.015 9.9 

Absorbable Potassium 0.124 82.4 
Absorbable Phosphorus 0.033 21.6 

Soluble Calcium 0.151 100.0 

Exchangeable Calcium 0.101 66.6 
Absorbable Iron 0.014 9.0 

Absorbable Magnesium 0.071 47.0 

Absorbable Manganese 0.089 58.7 
Absorbable Zinc 0.149 94.3 

Clay Percent 0.028 18.6 

Silt Percent 0.094 62.5 
Sand Percent 0.049 32.6 

 
 

 
Figure 12. Independent variables importance in determining electri-

cal conductivity and potassium leachate in peanut seed by neural 
network. 

 
 

highest seedling vigour was estimated in the large seeds 
(larger than 1g) produced in Amshal (Fig. 10).  
 
Artificial Neural Network Analysis 
Based on the results of network analysis, total number of 
units contained in the input layer equals to the total number 
of auxiliary variables and causal variable. According to the 
fact that in present study 14 variables of physical and chemi-
cal properties of 3 test field’s soil were studied as independ-
ent (auxiliary) variables and there was no cause variable, 14 
neurons were placed in the input layer of this study. The 
number of output layers was 2 units.  In the first analysis, 
electrical conductivity and potassium Leachate were 2 out-
put layers of this study. In second analysis, seedling length 
and weight vigour were 2 output layers. In the third step, 4 
variables including the production region, seed size, electri-
cal conductivity rate and potassium Leachate from peanut 
seeds were evaluated as the independent variables to deter-
mine the seedling length and weight vigour which were 
considered as the output layers. Automatic selection struc-
ture also selected 4 and 7 unit in the hidden layer of this 
analysis.  

Architecture of artificial neural analysis network for soil 
factors effecting on the electrical conductivity and potassium 

Leachate from peanut seeds is shown as Fig. 11. Table 3 and 
Fig. 12 also indicate the importance of independent variables 
influencing on the electrical conductivity rate and potassium 
Leachate from peanut seeds. Importance of independent 
variables is in defining the point that how much the amounts 
predicted by the network will change with variation of in-
dependent variable values. Normalizing this importance is 
very simple and is achieved through dividing the impor-
tance value on its larger value and is expressed as percent. It 
seems that variables including the soil calcium, zinc and po-
tassium had the most effect on the fact that how the system 
will classify the subjects.  

Architecture of nervous analysis system for the soil fac-
tors influencing on the length and weight vigour of peanut 
seedling also are shown as Fig. 13, 14 and Table 4 also indi-
cate the importance of independent variables influencing on 
the peanut seedling vigour. It seems that variables including 
the soil calcium, phosphor and nitrogen had the greatest in-
fluence on the fact that how the system will classify the sub-
jects.  

Architecture of Artificial Neural Network for defining 
the major factors of this study effecting on the seedling 
length and weight vigour in peanut are indicated in Fig. 15. 
Table 5 and Fig. 16 also display the importance of independ-
ent variables effecting on the peanut seedling vigour. It 
seems that importance of variables effecting on how the sys-
tem classifies the subjects is an electrical conductivity, pro-
duction region, seed size and potassium Leachate, respec-
tively.  
 
 
Discussion 
 
In this study, the lowest electrical conductivity was related 
to the seeds produced in Amshal. Seeds with high amount of 
extracted electrolyte materials are classified as seed mass 
with low seed vigour. While the seed masses with low 
amount of extracted electrolyte material are classified as 
seed with high seed vigour (Hampton & TeKrony 1995). 
Thus Amshal seeds will have higher germination vigour 
compared to the seeds produced in Kiashahr and Nogheredeh. 
Low electrical conductivity in the seeds produced in Amshal 
indicates that there is no reason to conclude that the seeds  
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Figure 13. The architecture structure of artificial neural networks for soil factors affecting seedling vigour in peanut. 
 
 

Table 4. Independent variables importance in determining seedling vigour in peanut by neural network. 
 

Physical and Chemical Characteristics in Peanut Field  Importance Normalized Importance 

Electrical Conductivity 0.060 37.0 

pH 0.087 53.2 
Total Nitrogen 0.091 55.8 

Absorbable Potassium 0.070 42.7 

Absorbable Phosphorus 0.116 71.3 
Soluble Calcium 0.033 20.1 

Exchangeable Calcium 0.163 100.0 

Absorbable Iron 0.078 47.7 
Absorbable Magnesium 0.039 23.9 

Absorbable Manganese 0.044 27.2 

Absorbable Zinc 0.033 20.2 
Clay Percent 0.067 40.9 

Silt Percent 0.061 37.4 

Sand Percent 0.051 35.0 
 
 

 

Figure 14. Independent variables importance in determining seed-
ling vigour in peanut by neural network. 

 
 

must not be planted in early season or in unfavorable envi-
ronmental conditions (Hampton & TeKrony 1995). While, 
plantation of produced seeds in Nogheredeh and Kiashahr un-
der the unfavorable conditions may be accompanied to the 
risk of weak germination and establishment of plantlet. Also, 
they are not suitable to be cultivated in early season particu-
larly in unfavourable conditions (Hampton & TeKrony 
1995). 

According to the research the lowest electrolyte materi-
als was secreted from large seeds. Thus, it can be concluded 
that small seeds had lower seed vigour compared to the  
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Figure 15. The architecture structure of artificial neural networks for 
factors affecting seedling vigour in peanut. 

 
 
Table 5. Independent variables importance in determining seedling 

vigour in peanut by neural network. 
 

Factors  Importance 
Normalized  
Importance 

Seed Region Production 0.230 41.8 

Seed Size 0.125 22.7 

Electrical Conductivity of Seed 0.550 100.0 

Potassium Leachate of Seed 0.094 17.1 
 
 

 
 

Figure 16. Independent Variables Importance in Determining Seed-
ling Vigour in Peanut by Neural Network. 

 
 

large seeds. Generally, it can be inferred that the large seeds 
produced in Amshal will provide higher seedling vigour of 
plantlet compared to other treatments. This is subsequently 
affirmed by seed vigour estimated by standard germination 

test. In addition to electrical conductivity, it has been re-
ported that there is a negative relationship between peanut 
germination percent with amount of potassium secreted 
from the seed (Parameswaran et al. 1990, Maiti & Ebeling 
2002), where amount of potassium Leachate in different 
treatment of this study was examined. . Small seeds had the 
most potassium Leachate and minimum potassium Leachate 
was in large seeds In creased potassium Leachate indicates 
the great decrease in the food supply within the seeds (Lott 
et al. 1991, Maiti & Ebeling 2002). In creased potassium 
Leachate from small seed indicated the decreased vigour in 
small seeds compared to the large seeds. 

In this study, the maximum germination percent was 
achieved in the seeds produced in Amshal.Difference of 
amounts of calcium and potassium of seeds produced in dif-
ferent regions are among the factors influencing on the 
variation of seed viability of produced seeds (Smartt 1994, 
Fu et al. 1993, Cox 1997). This is due to the difference be-
tween amount of calcium in the soils of studied peanut 
farms (Smartt 1994, Zode et al. 1995, Fernandez et al. 2000, 
Maiti & Ebeling 2002). A reason of decreased nutritional 
elements in the soils of different regions is washing out of 
these elements in the lighter texture. On this basis, it can be 
stated that sandy loam soil texture of selected farm in 
Noghredeh compared to loamy soil of Amshal, may be a rea-
son for variation of germination rate in these 2 regions. 

In this study, by moving from Amshal toward Kiashahr, 
seedling vigour produced seeds is gradually decreased. It 
seems that the soil moisture rate at the time of pods filling is 
the major reason for observing the differences of seedlings 
vigour between the seeds produced in these regions. On the 
other hand, difference in the elements such as calcium in the 
soils of different regions may be a reason for variations in 
the seedling vigour. Such that the tensions resulting from 
nutrition directly affect on seed vigour (Smartt, 1994, Zode et 
al. 1995, Cox 1997, Maiti & Ebeling 2002). Results of meteor-
ology station of Kiashahr at the time of seed production indi-
cated that in pods filling time, temperature was approxi-
mately 35oC. This causes that photosynthesis of aerial parts 
of peanut bush relatively decreases due to photorespiration. 
It seems that possible decrease in transmission of photosyn-
thetic material toward the growing pods as well as decrease 
in the ratio of calcium to potassium caused the decreased 
seedling vigour in the seeds produced in Kiashahr. In addi-
tion, according to the fact that peanut in these areas are cul-
tivated by using Dryland method, with shortage of precipi-
tation while pod filling, there is the possibility for occurrence 
of draught stress for bushes and negatively affect on the seed 
vigour of the seeds produced in Kiashahr. 

The highest seedling vigour was estimated in the large 
seeds produced in Amshal. Large peanut seeds sue to having 
more nutrition's such as calcium; provide more seedling 
vigour (Mugnisjah & Nakamura 1986, Fu et al. 1993, Maiti & 
Ebeling 2002). While seedling vigour in the small seeds de-
creases, due to the radicle dry weight (Trivedi & Bhatt 1994). 
An important point is that the amount of soil calcium also 
will affect of the size of produce seeds (Karimi 2004). In gen-
eral, it seems that at the time of parent plants growth in dif-
ferent regions during the seeds filling and their maturing, 
environmental factors affect on the seedling vigour, thus by 
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production of larger seeds. Larger seedlings will be pro-
duced.  

In this study, variables including the soil calcium, phos-
phor and nitrogen had the greatest influence on the fact that 
how the Artificial Neural Network system will classify the 
subjects. Calcium is one of most important mineral elements 
in the feeding of peanut bushes. Peanut needs this element 
greatly. Since, the peanut pods lack stomata and the calcium 
required by the pods is observed directly from the soil. Soil 
water shortage decreases the seeds germination vigour 
through decreasing the calcium ions movement towards the 
growing pods and seeds. Thus the quality of produced seeds 
will decreased for using in cultivation of subsequent year 
(Cox 1997). Soil calcium amount, in addition to having posi-
tive effect on the peanut seeds formation greatly influences 
on the size of produced seeds (Karimi 2004). Peanut seeds 
yielded in the soils will low amount of calcium. Display low 
germination rate (Smartt 1994). Zode et al. (1995) by study-
ing on the seeds yielded in the seeds with 1.42 % and 0.81 
calcium amounts reported that decrease in calcium available 
in soil will considerably decrease the germination vigour of 
peanut seeds. Applying calcium sulphate in the soil can in-
crease the germination rate of produced seeds. In general, 
consumption of calcium sulphate in the soil increase the cal-
cium amount and germination vigour of produced seeds 
(Cox 1997). Application of lime also may positively affect on 
the peanut seed coat structure in some peanut farmers. So 
that, by application of lime, the seed coat thickness will in-
crease, thus seed coat resistance will increase. This is a very 
important point when removing the seeds from pods for cul-
tivation. Since, increased resistance of seed coat can prevent 
the mechanical damage of seeds (Fernandez 2000). Pallas & 
Samish (1974) observed that when plant specified for peanut 
seed production suffer serious moisture shortage and wilting 
signs appear, seeds germination vigour considerably de-
creases in the verities Florigiant, Flounner and Tifspan. Also it 
is worth mentioning that irrigation of peanut plant increases 
the calcium absorption by seeds and increases the seeds ger-
mination vigour in the next season (Cox 1997). 
 
 
Conclusion  
 
In conclusion, results showed that lowest electrical conduc-
tivity was achieved in large seeds produced in Amshal which 
indicates the high vigour of large seeds produced in the Am-
shal region. Effect of seed size on the amount of potassium 
released was also significant that large seeds showed lowest 
potassium releasing from seeds and there was the highest 
seedling vigour in these samples. Also, standard germina-
tion tests proved that highest seed vigour was in large seeds 
produced in Amshal region. Artificial neural network analy-
sis showed that amount of calcium in the soil are greatly af-
fecting on peanut seeds vigour. Also, other results in artifi-
cial neural network analysis showed that important vari-
ables affecting the seed vigour were the peanut electrical 
conductivity, seed production region, seed size and potas-
sium Leachate, respectively. 
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