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ABSTRACT

The study aimed to predict the correlation between field emergence of fresh and old wheat seed lots for three
wheat varieties: Sakha 95, Sakha 94, and Misr 3. To assess the physiological quality of seeds, various vigor tests
were utilized. Laboratory and field experiments were conducted at the Seed Technology Research Department
(STRD), Agricultural Research Station in Tag El-Ezz, Dakahlia Governorate during the winter seasons of
2019/2020 and 2020/2021. Using less robust seeds can result in a yield reduction of up to 27%. Laboratory
tests, such as standard germination (SG), seedling length (SL), seedling dry weight (SDW), seedling vigour index
(SVI), accelerated aging test (41°C for 48 h), and electrical conductivity test (EC), were conducted to assess the
vigour of wheat seed lots. These tests successfully detected variations in vigour among the different seed lots.
Also, a field study was conducted to estimate field emergence. The appropriate test for estimating field
emergence was determined using correlation coefficients. The findings showed that most vigor tests were
helpful in classifying seed lots based on the physiological stage of deterioration. Standard germination (SG),
Electrical conductivity test (EC), and Accelerated aging provided the best estimate for the viability of seed lots
and prediction of wheat variety emergence in the field. The electrical conductivity test and aging test were
found to be the most effective in assessing the quality of wheat seeds and predicting their field emergence as
seedlings. There was a strong correlation between these vigor tests and field emergence. Therefore, it is
recommended to use the electrical conductivity test and accelerated aging test to rank seed lots and predict
their field emergence, seedling establishment, and overall performance. These tests have proven to be reliable
indicators of wheat seed emergence potential.
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INTRODUCTION

Scientists are interested in measuring seed vigour when assessing seed quality. A strong, high-quality seed
makes use of its surroundings and develops into a strong seedling. To assess seed vigour in the future, seed
scientists must gain a deeper understanding of the factors that contribute to seed deterioration (McDonald,
1998). High vigour seeds that ensure uniform crop establishment in fields produce healthy, strong plants. A
seed's inability to germinate is known as seed ageing, and it results in variations in seed vigour (Ebrahim &
Mokhtari, 2023). In Egypt, wheat (Triticum aestivum L.) is the main crop and is considered one of the most
crucial food crops with a strategic dimension on the national and food security of all the world. It has long been
recognized that wheat productivity considerably varies due to vigour, genotype, environment, and interaction.
Seed is a basic agricultural input that is important in increasing production, productivity, and the country's
economy. Without the use of high-quality seed, investments in irrigation, pesticides, and fertilizer will not yield
the expected returns. Seed viability and growth potentials of many crops severely decrease and biochemical
changes could occur through the storage duration of aged seeds (Sveinsdottir et al., 2009; Mersal, 2011; Luo et
al., 2017; Demir et al., 2020).

Strong seed vigour, uniform germination, and seedling establishment under different field
environmental conditions are the main aspects of an ideal seed. So, control field stand, establishment, and
performance are aspects of seed quality. The maximum number of seeds that will germinate into healthy
seedlings is predicted by standard germination testing, which also yields trustworthy results (ISTA, 1999). When
field conditions are ideal, standard germination tests may accurately predict seedling emergence. Accelerated
aged, electrical conductivity and seedlings vigour test techniques are also beneficial in a variety of other ways.
Accelerated ageing (AA) is a stress test used in practical seed handling to determine the vigour of a seed lot and
predict the potential storage life of a seed. Accelerated aging (AA) assumes that if seeds deteriorate at a certain
predictable rate under a given set of storage conditions, then deterioration will occur much faster under sub-
optimal conditions of increased temperature and humidity. Accelerated aged can promise indicators that can
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be used to predict the emergence of different varieties. They are useful for assessing seed vigour and crop
performance, as well as an experimental technique in the deterioration of seed studies. (Khan et al., 2010;
Mersal, 2011; Sharma et al., 2017; Biradarpatil et al., 2021) evaluating the seed vigour factors' capacity to
forecast field emergence is critical in providing better results for ranking seed lots quality and indicating
planting value than germination test. It is necessary to standardise a seed lot's responsive vigour so that it can
be linked to wheat seed performance in the field. Seed vigour declines with age, resulting in low seedling
emergence in the field and a decrease in seed germination percentage (Luo et al., 2017; Demir et al., 2020).
These findings can be used to compare the quality of various seed lots and calculate the field emergence value
(EI-Abady et al., 2014; Sharma et al., 2017; Kaya et al., 2019; Cheyed, 2020; Biradarpatil et al., 2021). Several
researchers have found significant correlations between field emergence and standard germination test.
However, they discovered variations and difficulties in predicting field emergence. Seed lots that do not differ
in germination may differ in deterioration level and field performance significantly (Kolasinska et al., 2000;
Khan et al., 2010). Consequently, viability tests of seed have been suggested as a means of detecting
differences in potential seeds lot performance. (Khan et al.,, 2010) revealed that the vigour test must be more
sensitive to seed quality than the germination test and must predict the value of high germinating lots more
accurately than a test of germination. Aliloo & Shokati, (2011) and Ghaderi-far, (2011) mention that the growth
of seedlings, electrical conductivity (EC), and the accelerated test could distinguish commercially acceptable
seed lots. The current study utilized correlation coefficients, multiple laboratory seed germination and seed
vigor tests, and various laboratory seed germination and vigor tests to predict the field emergence of wheat
seed lots.

MATERIALS AND METHODS

Experiment site: was conducted in the laboratory of Seed Technology Research Department (STRD), the Field
Crops Research Institute (FCRI), Agricultural Research Center (ARC). Field emergence was conducted at Tag El-
Ezz Agricultural Research Station, Agriculture Research Center, Dakahlia governorate, Egypt during (2019/20
and 2020/21).

Wheat seeds source and storage conditions: Seed of wheat varieties (Sakha 95, Sakha 94, and Misr 3)
were obtained after harvest from the Central Administration for Seed Production (CASP), Agricultural Research
Center in June (2019/20 and 2020/21). From both seed samples, abnormal and damaged seeds were first
dismissed. The initial seed germination was determined to know high and low-vigour seeds. After that, they
were kept in their tightly sealed containers for an entire night so that they could fully acclimatize to the lab's
temperatures before being used in the subsequent experiments. Standard germination percentage (SG): at
20°C, between paper method was used.

Seedling length (SL): was calculated on ten normal seedlings that were chosen at random and dried for 24
hours in a hot air oven at 80 degrees Celsius

Seedling dry weight (SDW): was calculated and presented in grams.

Seedling vigour index (SVI): was determined using the equation provided by (Abdul-Baki et al., 1973)

SVI 1 = Seedling length x Standard germination%

SVI 2 = Seedling dry weight (gm) x Standard germination%

Accelerated aging (AA): using the methodology outlined by (Marcos Filho, 2006) on wire mesh trays that were
inserted into plastic boxes with 40 ml of distilled water, each variety's seeds were arranged in a single layer. for
48 hours. The germination percentage of the seeds was assessed after the boxes were placed in an ageing
chamber set at 40 °C and 100% relative humidity.

Electrical conductivity (4 S cm-1 g%): Five grammes of seeds were weighed in four replications and surface
sterilized with 0.5% HgClI2 for 30 seconds. The seeds were sterilized, rinsed twice in distilled water, and then
soaked in 25 ml of distilled water for 24 hours at 25 °C. according (ISTA, 1999). The lower the value of EC
greater is the seed vigour.

Field emergence (FE): the experimental field at Tag El-Ezz Agricultural Research Station in Dakahlia
governorate, one hundred seeds of each variety were sown in three replications in a Randomized Complete
Block Design (RCBD). The total number of seedlings in the field was counted when the emergence was
complete or when there was no further addition in total emergence.

Data obtained of parameters were exposed to the statistical analysis using the technique of analysis of
variance of Completely Randomized Design (CRD) and Randomized Complete Block Design (RCBD) for
laboratory and field study, respectively as described by (Gomez and Gomez 1984). Correlation Coeffients
calculated for new and old wheat seed was conducted.
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RESULTS

Table 1. Standard germination, seedling length, seedling dry weight, and seedling vigour index 1 as affected by
wheat varieties and seed lots during 2019/2020 and 2020/2021

A. Varieties Standard (go/(:)rmlnatlon Seedling length (cm) Seedlln%gc:;\)/ weight Seedling vigour index 1
2019/2020 | 2020/2021 | 2019/2020 | 2020/2021 | 2019/2020 | 2020/2021 | 2019/2020 | 2020/2021
Sakha 95 89.8 90.6 22.8 23.5 0.025 0.026 2054 2129
Sakha 94 89.2 89.6 23.3 23.8 0.0213 0.024 2086 2138
Misr 3 87.6 88.2 26.2 25.3 0.0268 0.028 2301 2239
F. teSt NS NS % % * %k * %k * * %k *
LSD ¢.05 - - 0.52 0.842 0.0013 0.003 97.9 83.2
B. Seed lots
New lot 93.4 93.6 25.4 25.6 0.027 0.029 2376 2399
Old lot 84.3 85.4 22.8 22.7 0.0216 0.024 1917 1938
F. test * 3k * % % % * 3k * 3k * % * % * %
LSD ¢.05 2.3 2.02 0.41 0.68 0.0011 0.002 79.9 67.9
AxB NS NS * ** * * NS **

Table (1) exhibits the impact of different varieties and seed lots on standard germination, seedling length,
seedling dry weight, and seedling vigour index 1. Highly significant differences among wheat varieties were
observed except for standard germination. Sakha 94 recorded the highest seedling length and Misr 3 recorded
the highest value of the seedling dry weight and seedling vigour index 1 comparing other varieties. On the
other hand, the variation between the two lots was highly significant. Fresh seeds gave the highest standard
germination percentage and seedling parameters while old seeds gave the lowest one. Like this, a new lot's
seedling vigour was also noticeably higher (2376 and 2399, whereas the least was recorded in an old lot (1917
and 1938) in both seasons respectively. This study came as a direct response to improving the quality of the
wheat crop and improving germination levels, especially considering the climate change crisis, which has
become a major threat to the Egyptian agricultural production process. Also, this study focused on measuring
and estimating a set of tests, physiological parameters and measurements of growth strength, quality degree
besides, seed vitality for three selected varieties of wheat crop using both old and fresh lots.

Table 2. Seedling vigour index 2, germination after accelerated aging, electrical conductivity test, and field
emergence as affected by wheat varieties and seed lots during 2019/2020 and 2020/2021

AVarieties Seedling vigour index 2 Germination after AA Electrical Conductivity Field emergence
2019/2020 | 2020/2021 | 2019/2020 | 2020/2021 | 2019/2020 | 2020/2021 | 2019/2020 | 2020/2021

Sakha 95 2.257 2.36 78.8 79.2 9.2 8.01 72.5 71.6
Sakha 94 1.9 2.19 79.3 80.0 8.4 9.61 69.6 71.8
Misr 3 2.36 2.49 78.3 79.5 10.5 9.9 69.2 70.5
F. test *x * NS NS ** *x *x NS
LSD ¢.05 0.099 0.205 - - 0.644 0.441 2.21 -
B.Seed lots

New lot 2.53 2.66 83.1 83.5 6.68 7.03 73.8 75.3
Old lot 1.816 2.03 74.5 75.5 12.04 11.4 67.0 67.3
F. test * %k %%k * %k k¥ k¥ * % %% *
LSD o.05 0.0815 1.68 2.48 1.67 0.525 0.359 1.81 2.3
A X B * % * * * k% * % * % NS

Highly positive significance on the studied traits i.e.; seedling vigour index 2, germination after accelerated test,
and electrical conductivity except for field emergence in the second season (Table 2). Sakha 95 recorded the
highest seedling vigour index 2 (2.257 and 2.36), and lowest electrical conductivity (9.2 and 8.01) in both
seasons respectively. Also, Sakha 95 recorded the highest field emergence in the first season (72.5) and no
significance in the second season. In the present experiment, two seed lots are checked for seedling vigour
index 2, germination after accelerated test, electrical conductivity, and field emergence. Fresh lots recorded
positive significance for all parameters followed by old lots. In both seasons respectively.
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Table 3: Interaction between wheat varieties and seed lots on seedling length, seedling dry weight, seedling

vigour index 2 as well as electrical conductivity during 2019/2020 and 2020/2021

. Seed Seedling length (cm) Seedling dry weight Seedling vigor index 2 Electrical conductivity
Varieties lots (gm) (EC)
2019/2020 | 2020/2021 | 2019/2020 | 2020/2021 | 2019/2020 | 2020/2021 | 2019/2020 | 2020/2021

Sakha New 24.16 24.4 0.028 0.026 2.64 2.55 6.5 6.5

95 Old 21.43 22.5 0.022 0.025 1.86 2.16 10.2 9.4

Sakha New 24.96 24.93 0.023 0.028 2.13 2.67 6.1 6.9

94 Old 21.66 22.66 0.019 0.019 1.66 1.71 12.2 12.4

Misr 3 New 27.16 27.56 0.030 0.029 2.815 2.77 7.3 7.6
Old 25.2 23 0.023 0.026 1.916 2.22 13.7 12.4

LSD ¢.05 1.28 2.06 2.353 6.754 0.24 0.504 1.6 0.5

Table (3) presents the interaction impact of wheat varieties and seed lots on the following parameters i.e.
seedling lengths, seedling dry weights, seedlings vigour index 2, and electrical conductivity. Misr 3 recorded the
highest seedling length, and seedling dry weight, SVI 2 with fresh lots on the other hand Sakha 95 recorded the
lowest electrical conductivity. Fresh lots recorded the highest values in seedling parameters comparing old lots.

Table 4: Interaction between wheat varieties and seed lots on field emergence

Varieties

Seed lots

Field emergence %

2019/2020
New lot 75
kh

Sakha 95 old lot 69
New lot 77

kha 94
Sakha 9 old lot 67
B New lot 75
Misr 3 old lot 66
F. test **
LSD 0.05 54

Table (4) presents the interaction impact of wheat varieties and seed lots on the field emergence. Sakha 94
recorded the highest field emergence with fresh lots on the other hand Misr 3 recorded the lowest values with
old lots. Fresh lots recorded the highest values in field emergence comparing old lots.

Table 5. A correlation coefficient of different measures of three wheat varieties and two lots

Standard G Seedling L 1SDwW SVI1 Svi2 G AA FE EC
Standard G 1
Seedling L 0.614271 1
1Sbw 0.585713 0.777153 1
SvVi1 0.847905 0.938971 0.777459 1
Svi2 0.746982 0.796163 0.976076 0.860367 1
G AA 0.861822 0.813898 0.665963 0.921497 0.771069 1
FE 0.874382 0.711813 0.538552 0.857208 0.669615 0.823278 1
EC -0.88877 -0.61333 -0.61697 -0.79871 -0.73694 -0.84569 -0.87063 1

Standard germination, seedling length, seedling dry weight, seedling vigour index 1, seedling vigour index 2,
electrical conductivity, and field emergence were highly significant positively correlated with the studied
parameters, according to Table (5), which showed the correlation coefficient of the various measures of the
three wheat varieties and two lots. Along the same lines, seedling vigours 1, 2, and other traits showed
significant and highly significant positive correlations with standards of germination, seedling lengths, seedling
dry weights, electrical conductivity, and field emergence. Significant and highly significant negative correlations
were found with EC and studied traits, respectively. Regarding standard germination, seedling length, seedling
dry weight, seedling vigour index 1, seedling vigour index 2, electrical conductivity, and field emergence, fresh
lots of wheat varieties have made progress in genetic improvement.
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DISCUSSION

Fresh and old seed lots can occasionally have similar germination potential, but eventually they differ in their
levels of vigour in the lab and during field emergence, for which the germination test is unable to distinguish
them. (Adebisi et al., 2003; Ghaderi-far, 2011; Jeong et al., 2014; Patil et al., 2019; Biradarpatil et al., 2021)
showed that there are close relationships between seed testing results and emergence in the field under ideal
environmental conditions. The necessary vigor tests are required to reveal this relatively small variation in the
seed vigor level of seed lots to understand this hidden yield-influencing quality of wheat seeds (Baalbaki et al.,
2009). Because of age-induced deterioration of the seed, which results in a decline in vigour followed by
viability, there is a difference in the pattern of variation in the germination test and vigours. The components of
the seedling vigour test, which includes the contribution of germination values with seedling length measured
at final count, are responsible for a similar trend of response with respect to seedling vigour as that of
germination potential of the tested seed lots. The study's findings are consistent with those of (Patil et al.,
2019; Kumari et al., 2021) who noted that high-vigor seeds had a higher vigour index and a higher standard
germination rate. Also, there has been a significant increase in the quality attributes, which has the greatest
impact on creating useful and constructive proteins in (DNA), and this is due to a significant role in bringing the
development and modification of the genetic reaction associated with enhancing previously studied
parameters accordance to (Khan et al., 2010; El-Abady et al., 2014; Baldini et al., 2017; Hassan and Hassan
2018; Patil et al, 2019). Also, results showed the extent to which new seeds are superior to their old
counterparts in terms of growth rate, germination, and degree of vitality, which may be due to the large and
unusual activity of a series of physiological and biochemical reactions that stimulate growth and activity
enzymes to give the highest indicator of seedling strength in new seeds, while these are less. The ability and
efficiency in the old seeds, and this is the most prominent result of this study and represents an important
reflection in this regard. Moreover, fresh seeds of the three wheat varieties, especially Sakha 95 were superior
to the old seed in the germination in conjunction with the aging test of 85%. This fact confirms beyond any
doubt that the rate of physiological and biochemical changes in the new lot was much higher than in the old
lot. Besides, this led to giving a distinctive of field emergence rate in the first lot type. Along the same, there
was an inverse relationship between the percentage of germination and electrical conductivity in fresh and old
lots. These results were consistent with the results obtained by Also, these results showed the extent to which
modern seeds are superior to their old counterparts in terms of growth rate, germination, and the degree of
vitality, which may be due to the large and unusual activity of a series of physiological and biochemical
reactions that stimulate growth and activity enzymes to give the highest indicator of seedling strength in new
seeds, while these are less. The ability and efficiency in the old seeds, and this is the most prominent result of
this study and represents an important reflection in this regard. Moreover, results in table (2) show that the
fresh seeds of the three wheat varieties, especially Sakha 95 were superior to the old seeds in the rate of
germination rate in conjunction with the aging rate of 85%. This fact confirms beyond any doubt that the rate
of physiological and biochemical changes in the new lot was much higher than the old lot. Besides, this led to
giving a distinctive of field emergence rate in the first lot type. In the same context, there was an inverse
relationship between the percentage of germination and the rate of electrical conductivity in fresh and old
wheat lots. These results are consistent with the results obtained by (Kishk et al., 2017).

The interaction between wheat varieties like fresh and old lots had the greatest impact in giving
significant and fruitful results in this regard as a standard indicator for all the traits studied in table (3).
However, on the contrary, the ancient wheat cultivars outperformed the new seeds in the percentage of
germination. This came as a direct reflection of the efficiency of the storage process, which locked and
prevented the migration of foodstuffs from the inside to the outside. This is considered an important measure
and a scientific leap in this investigation, which will be used to know cases of commercial fraud and prevent
confusion between old and fresh lots (Kishk et al., 2017; Patil et al., 2019). The interaction between wheat
varieties like fresh and old lots had the greatest impact in giving significant and fruitful results in this regard as
a standard indicator for all the traits studied. However, on the contrary, the old lot outperformed the new lot in
the percentage of germination. This came as a direct reflection of the efficiency of the storage process, which
locked and prevented the migration of foodstuffs from the inside to the outside. This is considered an
important measure and a scientific leap in this investigation. The fresh seeds likely prevent the transmission of
food ingredients from the inside to the outer shell of the grain and reduce the migration of proteins,
carbohydrates, and transition to the outside of cover as well as preventing decomposition and maintaining
freshness. The values of the EC were low in fresh lots to all varieties, and this was clearly visible in fresh lots
more clearly than in old lots, indicating a high storage efficiency in fresh lots. Fresh lots of wheat varieties that
have made notable strides in genetic improvement in relation to traits like standard germination, seedling
length, seedling dry weight, seedling vigour indexes 1 and 2, electrical conductivity, and field emergence. Due
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to a significant role in bringing the development and modification of the genetic reaction linked with enhancing
the prior traits, the process also extinguishes a noticeable increase in the quality attributes, which has the
greatest impact on producing useful and constructive proteins in (DNA). Further, the process of genetic
improvement in quality traits was very clear in the new wheat lots of the three wheat varieties under study.
Building protein chains that are useful in the processes of building and growing nutrients for new seeds
compared to old seeds, and in crystallizing the process of understanding plant physiology and its effective role
in improving the quality, vitality, and viability of modern varieties not only of wheat but of quite a few field
crops. These outcomes complemented those gained by (Tekrony, 2003; Khan et al., 2010; El-Abady et al., 2014;
Baldini et al., 2017; Hassan & Hassan 2018;Patil et al., 2019; Correia et al., 2020) pointed to examining the
utility of tests for predicting the physiological quality of wheat grains. The process of genetic improvement in
quality traits was evident in the modern wheat lots of the three varieties studied. These improvements involve
building protein chains that contribute to the growth and development of nutrients in modern seeds.
Additionally, understanding plant physiology plays a crucial role in enhancing the quality, vitality, and viability
of not only wheat but also other field crops.

CONCLUSION

The germination percentage test proved to be a dependable method for predicting the emergence of various
wheat seed lots when sown in ideal conditions. This study revealed that seed viability significantly influenced
seed performance, both in the laboratory and in the field. High viability seeds and seedlings exhibited superior
vigour traits compared to other viability categories. Furthermore, their standard germination and field
emergence surpassed the acceptance level set by wheat seed certification, unlike medium and low viability
levels. In conclusion, the germination test is a reliable indicator of potential seed performance. However, it is
important to consider the seed's vigour when assessing its field performance. Additional remarks can be made
regarding testing in different laboratories, field conditions, and locations. Tests such as electrical conductivity,
accelerated aging, and radicle emergence can yield valuable insights into the relationship between these
factors and field performance. However, further research is needed to validate these findings by conducting
experiments with various seed lots and sowing conditions.
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