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ABSTRACT: Salinity is one of the most important factors limit economic exploitation of the land for
agricultural crops. Benefits of the seed preparation are included enhancing the plant resistance at salt
and drought areas, increasing the seed yield with low viability, breaking dormancy and also increasing
crop. Ascorbic acid is one of the most important herbal antioxidant which plays an important role in
processes such as cell growth and cell division, metabolism reactions at the time of germination; remove
cellular toxicity, cell protection of oxidative reactions and preventing cell death. The results showed that
the salt causes to reduce the growth of germination components. On the other hand the interaction
between ascorbic acid and salinity on seed germination, rootlet dry weight, shoot length, uniformity of
germination and germination rate is significant at the 1% level. But it was observed no significant effect
on shoot dry weight and rootlet length. The results of mean comparison at different levels of ascorbic
acid showed that the increasing of ascorbic acid increased the germination of soybean and improvement
of germination elements at salinity.
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INTRODUCTION

Salinity is one of the most important factors limit economic exploitation of the land for agricultural crops (Afzal
et al., 2005). Salinity can affect germination through osmotic pressure increase and reducing absorption and also
through toxic effects of ions such as sodium and chlorine (Abo-El-Kheir and Mekki, 2007; Arora et al., 2002). Some
researchers (Afzal et al., 2005) have attributed the effect of salinity on germination of crops to reduce the osmotic
potential and others it to the toxic effects of ions. Seed preparation is one of solutions to reduce the negative
effects of salinity (Asada, 1992) that is widely used for enhancing the yield with the steady rise and the percentage
of germination and on the other hand, reduce the seed susceptibility to external factors (Barrs, 1968). Ascorbic acid
is one of the most important herbal antioxidant which plays an important role in cell processes (Dumet and Benson,
2000). Seed soaking is widely used with ascorbic acid, so that it increases performance and resistance to different
external factors such as salinity (Aspinall and Paleg, 1981; Benson, 1990). Therefore, in the present study
considering the antioxidant role of ascorbic acid in plants, addition to the effects of salinity on seed it is also
discussed the protective role of ascorbic acid against salt stress.

MATERIALS AND METHODS

The factorial experiment in a randomized complete block design was studied in crop Physiology Laboratory,
Faculty of Agriculture, Islamic Azad University of Ardabil. For this purpose was used seeds cultivar of soybean Zan.
So that, the first 50 seeds per Petri dish was removed and disinfected. The seeds were placed for 24 hours at 20 °
C and at three concentrations zero, 500 and 1000 mM in ascorbic acid solution. After this period, the seeds were
washed thoroughly with distilled water and were transferred to a sterile Petri dish. Then 10 ml of water or a solution
of chloro sodium depending on treatment were added to the Petri dish with concentration of zero, 60 and 100 mM,
and all Petri dish were transferred in a germinator at temperature 25 + 0.5, 1500 lux of light intensity, 16 hours of
daylight and 8 hours of darkness. Counting of germinated seeds were taken daily at certain hours. During the
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germinated seeds counting it looks that the rootlet length be 2 mm or more. Counting continued until the number of
germinated seeds was not increased and the number of germinated seeds in each Petri dish remained constant for
three days. Based on the data obtained from these counts, germination rate, germination (the percentage of
germinated seeds of total seeds during the experiment) and uniformity of germination (time required to reach from
10 to 90% in terms of hour) were calculated. The germination rate as time to 50%, germination it means that (1/
(Dsp)) obtained and germination uniformity as time (per hour) were calculated from 10 to 90% of final germination
(ie, D1g and Dgg). Rootlet length and shoot and shoot and rootlet dry weight was calculated. Software SPSS and
Minitab was used for data statistical operations and the mean comparison of data was performed by Duncan's test.

RESULTS AND DISCUSSION

Analysis of variance (Table 1) showed that the different levels of ascorbic acid affected significantly on germination,
shoot length, rootlet dry weight, shoot dry weight, uniformity of germination, rootlet length and uniformity of
germination (P> 0.01) and salinity affected negatively on germination components (0.01>p).

Table 1. Analysis of variance for various levels of ascorbic acid on seed germination components and seedling growth of soybean under salt

stress

Germination uniformity of shoot dry rootlet dry rootlet shoot Germination

) - . DF CsS
rate germination weight weight length length percentage
0.051** 192.48** 145033** 0.181** 178.37** 0.149** 233.08** 2 ascorbic acid
0.134** 516.148** 250.33** 9.19** 4651.59** 16.53** 796.75** 2 Salinity
0.007* 11.759* 0.667ns 0.13% 13.870%  0.005**  48.167* 2;:72&3“: acid
0.024 24 44.66 0.044 192.66 0.018 26.34 18  Error

*And **, respectively, a significant effect at 1% and 5% level ns: no significant effect

Interaction of ascorbic acid and salinity on seed germination, shoot length, rootlet dry weight, shoot length,
uniformity of germination and germination rate was significant at 1% level. But rootlet length and shoot dry weight
did not showed significant effect. Mean comparison of different levels of ascorbic acid (Table 2) showed that
increasing the ascorbic acid cause to increase the soybean resistance and improvement of germination elements.
Whereas the results of mean comparison of different salinity levels (Table 3) showed that increasing the salinity
reduces yield of soybean germination components.

Table 2. Means comparison of ascorbic acid effects on seed germination components and seedling growth of soybean.

gfémmatlon Uniformity of Shoot dry Rootlet dry Rootlet Shootlength  Germination :;‘éorblc
(1/50 1) germination (time) weight (mg) weight (mg) length (mm) (mm) percentage

0/44c 29.77a 41c 46/4¢c 40.22 c 34c 82.22c 0

0/50b 25.77b 44.33b 47/9b 45.11b 36b 86.88b 500
0/59a 25.55¢c 49a 49/3a 49.11a 37a 92.38a 1000

Table 3. Means comparison of different levels effects of salinity on seed germination components and seedling growth of soybean.

Germination

rate uniformity of shoot dry rootlet dry rootlet length  shoot length  Germination Salinity
(1/50 1) germination (time) weight (mg) weight (mg) (mm) (mm) percentage (mM)
0.63a 18.11c 49.33a 57.5a 67.11a 50.2a 94.83a 0
0.52b 24.77b 46b 48.8b 45.66b 39.9b 90b 60
0.38c 33.22a 39c 37.3c 21.66¢ 23.2c 76 c 100

In each column, mean difference has at least a share letters based on Duncan's multiple range tests and is not
significant at 5% percent.
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