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ABSTRACT 
 

In order to determine the best source of maize seed production (Hybrid Single Cross704) and the most 
suitable seed size and also to determine the relationship between the seed size and foundation and their effect on 
the mean daily germination, the daily germination speed, Seedling Vigor Index, primary root length and 
seedling length were performed by three irritations in 2007 crop year in the agricultural survey center of Safi 
Abad in Dezful in laboratory conditions using the standard germination test. In this study, the factorial test was 
used in the form of completely randomized design using 100 seeds by 4 replication. The treatments under study 
included 2 factors of seed source in Khouzestan, Mooghan and Khorasan and the factor of seed size (6, 6.5, 7 
mm) was determined using standard germination test. The results showed that in the laboratory conditions, there 
is a meaningful difference between the characters regarding the resources and different sizes of seeds, so that the 
mean daily germination was affected by the experimental treatments and they became a considerable percent 
statistically. The comparison of the means showed that the mean seed germination in Khouzestan with the size 
(6 mm) by the mean (13.5) germs source had the minimum germination number by the size (6.5 mm) and the 
mean (10.6) daily germs. The cooperative interaction of the seed size and the seed sources have a considerable 
difference with each other regarding the daily germination speed. The comparison of means shows that the 
Khuzestan seed source with (6.5 mm) seed size and the mean (0.093), have the most daily germination speed 
and the least daily germination speed regarding Khorasan seed source with (6.5) and (7) mm seed size and it 
was 6mm with the mean (0.073) for Khouzestan. The Seedling Vigor Index also has been affected by the seed 
source and size, so that it got a considerable difference. This way, the source of the Mooghan seed with (7 mm) 
seed size and the mean (4271.3) has the maximum Seedling Vigor Index and the source of Khorasan seed with 
(6 mm) seed size and the mean (3106.2) has the minimum Seedling Vigor Index. The primary root length also 
was affected by the seed size and source, so that the source of Khorasan seed with the mean (20.4 mm) has the 
most primary root length and the source of Khorasan seed with the size (6.5 mm) and the mean (15.6 mm) has 
the least primary root length. The seedling length hadn't any significant difference under the effect of the seed 
size and source. 
 
Key words:  Mean daily germination, Daily germination speed, seedling vigor index, primary root length, 

seedling length. 
 
Introduction 
 
 Corn including a share equal to 65-70 percent in 
the poultry ration combination, the flint corn is 
considered as the most important energy supply 
source for the production. The existence of empty 
capacities in the poultry industry and the high 
conversion coefficient of the white meat have 
provided for the production increase. The seed size is 

one of the most prominent features of the seed and 
affects the seed growth vigor. It's possible for the 
seed sizes of a genotype to increase in size due to the 
nutrition of the mother plant, the flowering condition 
and seed maturation. The size of the seeds which are 
formed on a maize is different based on the location 
of the constituting florets and also the filling length 
of each seed on the maize [43]. Various studies have 
been done on the effect of the seed size on different 
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characteristics of hybrid maize. [23] observed a 
considerable difference between the green percentage 
of the field and different sizes of different maize 
hybrids. But [18] stated that the seed size has a 
marginal effect on the number of days till the 
emergence of 50 percent of seedlings, the sprouting 
speed and the extent of seedling placement, the 
marginal amount of the bush leaves and their 
performance. The seed size has a central rule in the 
plant lifetime. The seed size determines the produced 
seed numbers (marginal product) partially, which is 
affected by the complex environmental factors. 
These factors are effective on the seed size and the 
effects of seed size on different stages of the plant 
development have a major role on more biological 
activities of the plant and it's ecological issues. 
 [17] by an experiment on a cross single maize 
hybrid by (23 to 39g) variable thousand-kernel 
weight showed that the seed size has no effect on the 
product sprouting. Mazum et al., made an experiment 
on the effect of the seed size and shape on the 
sprouting of the maize seed. In this investigation, by 
increasing the seed size to 7.5-8.5mm, the seedling 
germination has been increased and the germination 
fluctuations have been decreased. So, in order to 
improve the seedling germination, it has been 
suggested that the seeds become graded. [16] showed 
that the seed size in different maize hybrids has 
affected the germination and the plant height hasn't 
any difference by the large and middle size seed 
treatment. No significant difference had been 
observed between large, small and middle size seeds 
on the seed yield. [41] showed that the large seeds 
has a better germination, but the cultivation of the 
large seed in the soil depth impedes the germination 
of these seeds, though the bigger seeds outweigh the 
small ones. The higher or lower temperature from the 
optimum during flowering or maturation decreases 
the seed size [1]. The biological cooperative 
interaction which decreases the plant yield, decreases 
the seed size [20]. 
 The concentration of seed production of some 
agricultural plants in especial regions is a convincing 
cause for the environmental factors to affect seed 
quality and it's growth [7]. The centrality of  some 
especial regions for the production of some products 
is a convincing reason for the effect of the 
environment on the growth and quality of the seed 
[27]. Studying and investigating the effect of 
cultivation date on the quality of soybean seed, [10] 
found that the soybeans produced because of the 
early cultivation, due to placement in a hot and dry 
weather, produced seeds with low growth vigor. 
Also, [31] in their investigations found that exposing 
the mother plants to high temperatures during 
maturation and desiccation of premature seeds in 
high temperatures is the principal factor for 
physiological differences in the seeds. The 
emergence of this physiological disorder has been 
related to the delay in germination, decrease in the 

growth of seedling and plant, low green level, and 
low yield of the plant in field conditions. The 
effective factors on the seed quality could be issues 
like temperature, humidity, soil fertility, nutrition of 
mother plant, pathogenic factors and the 
environmental factors after maturation and before 
harvesting, the drying and storage method of seed. In 
spite of the technological developments and the 
agricultural management of the seed, the optimal 
germination and placement of the produced seedlings 
have a key rule in agriculture, so that the success or 
failure in the production is dependent on the full and 
fast seed germination and the production of vigorous 
seedlings. The most seedling establishment is 
achieved when the seed could overcome the 
undesirable environmental conditions and shows a 
proper reaction from itself. Certainly this reaction is 
variable according to the genotype and environment. 
The environmental conditions of the seedbed usually 
will cause the seed to confront various tensions like 
dryness, low temperature, soil or water salinity and 
many live and dead stresses [11]. 
 The standard germination tests are the most 
common tests to determine the germination capacity 
of the seed. Everyone believes that germination and 
germination capacity of the seed are the same. 
 One of the primary tests which is commonly 
used to determine the seed quality is the standard 
germination test. This test is used to investigate the 
seed quality in optimal conditions. But it's results 
hardly reveal that how the seeds are established in 
the field, and more the field condition standards are 
away from the optimal conditions, more difference is 
between the laboratory results and the seed 
establishment in the field [11,34]. The germination 
percentage includes the combination of strong and 
weak seedlings, while a weak seedling hardly could 
be established in a field in stressful environment. 
Because of humidity and temperature, the 
germination test could be done under optimum 
conditions, while the environmental conditions are 
hardly according to the abovementioned conditions 
[8]. Establishing an infirm seed mass could be 
different in different environmental conditions. This 
reveals the cooperative interaction between the seed 
mass and the environmental conditions, including the 
seed bed [32,40]. 
 In order to determine the seed vigor in the 
laboratory conditions, different tests are used. These 
tests include those which evaluate the seedling 
growth and chemical and stress test. However, using 
the measure of seedling growth and other tests of 
seed vigor to evaluate the seedling vigor in different 
seed masses could be an effective solution to 
evaluate the establishment of the seed in the field 
[36]. In dry zones or in low soil temperature, the 
seedling vigor and it's establishment method is very 
important. In this regard, the results obtained by [6] 
showed that there is a considerable relationship 
between measuring the height of Sorghum seedling 
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in the field and sprouting in greenhouse and growth 
room. So, the seed vigor tests provide a better 
measure for establishing or sprouting of the seed in 
the field in comparison to the germination test. The 
test which has been done relating to the alfalfa 
seedling [21] showed that the correlation between the 
seedling height and establishment has been a positive 
and considerable one, so measuring the seedling 
height is better in interpreting field demonstration 
than the germination time. Also the tests which have 
been performed on soybean showed that there is an 
appropriate relationship between laboratory tests and 
establishing the seedling in the field, but the 
significance of these tests was variable in predicting 
the greening of the field and these variables may be 
due to the environmental conditions of the field. 
 The standard germination test is done under 
optimal conditions, so when the field conditions are 
nearly optimal in cultivation time, it's results have an 
appropriate correlation with sprouting in the field, 
but these are usually better than those of sprouting in 
the field. So, the measure of the seed growth vigor is 
proposed as an alternative method. [4] showed that 
the results of the standard germination test haven't 
any correlation with the amount of the emergence of 
pea seedlings. 

[32] observed no correlation between the standard 
germination test and the emergence of pea seedlings. 
[14], [2] found out that the standard germination test 
helps to estimate the amount of pea and wheat 
seedlings. Luvato and Kagali also reported that the 
results obtained from the standard germination test of 
sugar-beet seed have a low correlation with the 
emergence and establishment of seedlings in the field 
in bad environmental conditions. Also, [37] observed 
that the marginal germination percentage of soybean 
seeds only in optimal field conditions has a 
correlation with the emergence of seedlings in the 
field, while [3] reported that the number of the 
sprouting seeds 4 days after the standard germination 
test (in primary counting) is the  optimal laboratory 
measure for the estimation of seedling emergence in 
the soybean field. Some measurable standards could 
be utilized successfully during the standard 
germination test including the number of normal and 
abnormal seedlings that are used to classify the 
seedling vigor and also measuring the seedling, 
primary root and peduncle [42]. 
 The standard germination test which has been 
verified internationally is very simple and 
economical. Studies on lentil [25], soy bean [37], 
corn [39] and pea [32] show that the germination test 
only has a correlation with the seedling emergence in 
optimal conditions of the field. However, most of 
sugar-beet seed companies were forced to accept the 
standard germination test as a germination index. 
 
Materials and Methods 
 

 This study has been done in summer 2007 in 
Safi Abad research center which is located 18 
kilometers away from the south of Dezful province 
in a one year period. This center has been located in 
the south-west of our country by 82 meters height 
from the sea level and 32° and 22´ northern longitude 
and 32´ in east in the southwest of the country. 
Generally, all the fields in the southern coasts of our 
country which their height is less than 100 meters, 
have desert climate. Therefore, all the Khuzestan 
valley to the slope of Lorestan mountains have the 
characteristics of these climates. This area has really 
a very hot weather (the maximum absolute registered 
temperature is 53ºc   in this region and belongs to 
Ahwaz). The mean annual precipitation in this area 
has a very low and sporadic amount. Approximately, 
all the precipitation is fallen down during winter and 
there is no precipitation in 7 months of year.  
 This survey was done in the seed control 
laboratory of Dezful, Safi Abad Research center. In 
this study, the factorial test was used in the form of 
fully random pattern by four 100 seeds iterations. 
According to various experiments which have been 
done, the best late maturation cultivar, regarding the 
seed yield is in Khuzestan region in summer 
cultivation. Also forage has shown it's superiority for 
the production. This number even has proved the 
superiority of it's yield in stress conditions in 
comparison to Twc600.Ck647 and Ck720 hybrids 
[26]. The maternal parent of this hybrid is B73 
inbred line hybrid and it's MO17 sire. The duration 
of the growth period of this cultivar is 125 days for 
seed production and is 95-100 days for grass 
production [29]. In the present study, S.C 704 
cultivar has been investigated by three different 
production seed regions. In order to classify the seeds 
according to the size, especial sieves which had vents 
by 6,6.5 and 7 diameter were used. 4,100-seed 
iterations have been tried out on each sample to 
determine the germination capacity. The samples 
were located in plastic boxes which their dimensions 
were 26×9×38 centimeters and situated in the culture 
room by 76-86 humidity percentage and 25ºc 
temperature and iterations have been checked and the 
amount of the daily sprouting seeds was determined. 
After 7 days, the number of normal and abnormal 
seedlings and rotten seeds were determined and 10 
seedlings were selected randomly and the related 
measurements on the length and dry weight of the 
seedling and primary root were applied. The obtained 
data were used in order to calculate some indices of 
germination capacity and seed vigor. 
 
The Mean Necessary Time for Germination (MTG): 
 
 The mean necessary time for germination which 
is an index of the germination speed and acceleration 
was calculated from this equation: 
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 In this equation: n=Is the number of daily 
germinated seeds in dth days. 
 d=Is the number of days from the onset of 
germination, and, n  =Is the total number of the 

germinated seeds. 
 
The Mean Daily Germination (MDG): 
 
 The mean daily germination which is an index of 
daily germination speed is determined from this 
equation [17]: 
 

NDG=
d

FGP    

 
 In this equation, FGP is the percentage of 
marginal germination speed(the germination 
capacity) and "d" is the number of days before the 
maximum marginal germination (the duration of 
experiment). 
 
Daily Germination Speed (DGS): 
 
 This index is in contrast with the mean daily 
germination and is calculated by this formula [24]. 

MDS=
MDG

1  

 
The Seedling Vigor Index (SVI): 
 
 After determining the normal and abnormal 
seedlings, 10 seedlings were selected randomly from 
each mass and after measuring the seedling length, 

the primary leaves and roots were measured by a 
ruler (on the basis of centimeter) and the wet and dry 
weight of the seedling was determined by means of a 
torsion balance (on the basis of gram) and it was 
done after drying it in the oven by 75ºc in 48 hours). 
Using these recent data, two seedling vigor indices 
were determined from this equation: 
 
SVI1 =The germination capacity × (the mean primary 
root length + The mean peduncle length) 
 

SVI
2

=The germination capacity × The dry weight 

of the seedling 
 
Result and Discussion  
 
The Mean Daily Germination: 
 
 The results of the Mean Daily Germination 
statically in 5 percent probability level. Different 
levels of seed size which have been investigated 
statistically haven't shown any considerable 
difference and are consistent with results obtained by 
[15] and [13]. According to table (1), variance 
analysis, the cooperative interaction of the seed 
origion and the daily seed size have been 
investigated statistically and were considerable in 
one percent probability level. It is inferred from table 
3 which is related to the comparison of treatment 
means regarding the mean daily germination that 
Khuzestan seed origin by 6 mm seed size and 13.5 
mean daily germination had the maximum mean 
daily germination origin and Khuzestan seed origin 
by 6.5 mm seed size and 10.6 mean daily 
germination had the maximum daily germination. 
The report of [35] verifies these results.

 
Table 1: Analysis of variance (mean squares) Standard Germination Test and Seedling charcters in laboratory conditions. 

ns: non significant,  *  ,  ** : respectively significant (p≤0.05) and highly significant  (p≤0.01).   
 
Table 2: Mean comparison interaction effect of Standard Germination Test and seedling characters in laboratory conditions. 

 

S. O. V df Standard Germination Test 
Mean daily 

germination  
Daily  germination 

speed 
Seedling Vigor  

Index 
Primary root  

length 
Seedling  

length 
Seed Source (A) 2 3.47 0.0001 502193.67 1.04 ns 39.36 

Seed Size (B) 2 1.39 ns 0.00007 ns 441428.23 ns 14.67 50.83 
Source ×  Size (A×B) 4 3.82 0.0002 62317.25 3.80 8.25 ns 

Error  12 0.62 0.00003 131058.12 0.70 7.26 
CV(%)  6.4 7.5 9/7 4.8 10.2 

S. O. V 
Standard Germination Test 

Mean daily 
germination  

Daily  germination 
speed 

Seedling Vigor  
Index 

Primary root  
length (mm) 

Seedling  length 
(mm) 

Khuzestan 7 10.9 cd 0.090 ab 3462.9 bcd 18.1 b 27.1 abc 
Khuzestan 6.5 10.6 d 0.093 a 3175.9 cd 17.0 bcd 25.7 bcd 
Khuzestan 6 13.5 a 0.073 c 4073.25 ab 16.0 cd 25.8 bc 
Mooghan 7 12.5 ab 0.080 bc 4271.3 a 18.2 b 31.7 a 

Mooghan 6.5 12.2 abc 0.083 bc 3745.7 abc 17.4 b 26.2 bc 
Mooghan 6 12.8 ab 0.076 c 4017.8 ab 17.2 bc 27.4 abc 
Khorasan 7 13.2 ab 0.073 c 4170.8 a 20.4 a 28.3 ab  

Khorasan  6.5 13.4 ab 0.073 c 3655.5 abcd 15.6 d 23.5 cd 
Khorasan 6 12.1 c 0.083 abc 3106.2 d 16.9 bcd 21.1 d 
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Mean followed by the same letters in each column are not significantly different by using LSD multiple rang test at %5 probability level. are 
not significantly different by using LSD multiple rang test at %5 probability level. 

 
 

Daily Germination Speed: 
 
 According to the results which have been shown 
in table 1, the seed origin treatments have a 
considerable difference with each other regarding the 
daily germination speed characteristic in 5 percent 
probability level. Also the seed sizes hadn't any 
considerable statistical differences regarding the 
daily germination speed. According to the results of 
variance analysis, the cooperative interaction of the 
seed origins and the seed sizes had considerable 
statistical differences in 1 percent probability level 
(Table 1), so that in Khuzestan and Mooghan 
provinces, the daily seed germination speed increases 
too. By contrast, the increase in the seed size 
decreases the daily germination speed. From the 
results of table (2) about the comparison of the 
treatment means regarding the daily germination 
speed, it is inferred that the seed origin of 
Khouzestan province by 6.5 mm seed size and the 
mean (0.093), has the maximum daily germination 
speed and the minimum daily germination speed 
regarding the seed origin of Khorasan province by 
6.5 and 7 seed size and this has been 6mm with the 
mean (0.073). The results are in accordance with the 
report of [31]. 
 
The Seedling Vigor Index: 
 
 From this table it is inferred that the seed origin 
treatments had a considerable statistical difference 
with each other regarding the 5 percent probability 
level. Also the size of the seed which was under 
investigation hadn't any considerable difference 
regarding the seedling vigor and these results are in 
contrast with [12] reports (Table 1). According to 
table 1, the variance analysis showed the cooperative 
interaction of the origin of seeds which were under 
investigation and the seed sizes showed a 
considerable statistical difference regarding the 1 
percent probability level. From the results of table 2 
regarding the comparison of the treatment means of 
the index of seedling vigor, it is inferred that the 
origin of Mooghan seed by 7 mm seed size and the 
mean (4271.3) has the maximum index of the 
seedling vigor and the origin of  Khorasan seed by 7 
mm seed size and the mean (3106.2) has the 
minimum index of the seedling vigor. 
 
Primary Root Length: 
 
 The results of variance analysis regarding the 
primary root length have been shown in table 1. 
According to these results, the effect of the seed 
origin on the primary root length hasn't been 
considerable in statistical terms. The size of the 
tested seeds regarding the primary root length have a 

considerable difference with each other in 1 percent 
probability level and the results are in contrast with 
Fallah report. According to table (1), the variance 
analysis of the cooperative interaction of the 
investigated seed origins and the seed sizes showed a 
considerable statistical difference in 1 percent 
probability level. From the results of table 2 
regarding the comparison of the treatment means of 
primary root length, it is inferred that the origin of 
Khorasan seed by (7 mm) seed size and (20.4 mm), 
had the maximum primary root length and the origin 
of Khorasan seed by (6.5 mm) seed size and the 
mean (15.6 mm) had the minimum primary root 
length. According to the observations, the seeds of 
each three regions increase by increasing the seed 
size of primary root length, but it should be 
mentioned that the amount of this increase is 
different in different regions, so that the maximum 
seed increase is observed in Khorasan. 

 
The Seedling Length: 
 
 The results of variance analysis of the seedling 
length have been shown in table 1. From this table, it 
is concluded that the treatments of the seed origin 
had a statistical difference with each other in 5 
percent probability level. From the results of table 1 
it is inferred that the size of the seeds which are 
under investigation had a statistical difference in %1 
probability level. According to the results of table 1, 
the cooperative interaction of the seed origins which 
were under investigation and the seed sizes hadn't 
any considerable difference with each other 
regarding the characteristic of the seedling length. 
But according to the results of table 2 regarding the 
comparison of treatment means of seedling length, it 
is observed that the origin of Mooghan seed by 
(6mm) seed size and the mean (31.7 mm), had the 
maximum seedling length and the origin of Khorasan 
seed by (6 mm) seed size and the mean (21.1 mm) 
had the minimum seedling length .like the seedling 
length, in this case, the stem length partly follows the 
seed size but it is not the same as primary root 
length. 
 
Conclusion: 
 
 Summarizing the results of the laboratory 
conditions also shows that the origin of the seeds and 
also the size of the consumed seeds could have an 
effect on the measured characteristics in the standard 
germination test and shows marked differences. In 
many cases, the results which were obtained in 
laboratory conditions could prognosticate the results 
of field conditions. In laboratory conditions, the 
seeds of Mooghan origin have shown their 
superiority over the two other origins regarding the 
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index characteristic of the seedling vigor in the 
standard germination test, and this could be due to 
the proximity of the laboratory temperature condition 
with the seed production region (Mooghan region). 
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