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ABSTRACT 

Due to the increased salinity in lands, the need to identify and use the initial growth 
properties and the ability of resistance to salinity is very important. Therefore, a test to 
evaluate the germination of 20 genotypes of sugar beet in the salinity conditions as 
factorial experiment in a randomized complete block design with three replications was 
conducted in the laboratory. 7 indicators of germination (Coefficient of velocity of 
germination, Germination index, Germination percentage, Mean germination time, velocity 
of germination and Mean daily germination) were assessed. The results showed that both 
normal and salinity genotypes had significant differences, as well as in terms interaction 
between genotype in conditions the most significant characteristics was studied. In 
conditions of salinity stress genotypes 5, 6, 7 and 8 had the highest percentage of 
germination. 
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INTRODUCTION 

 

Identify sources of resistance to drought stress is the main duty of a reformer. Resistance of sources expects 

that the special characteristics provide less damage to the plant to have less tension. Characteristics that are 

correlated with resistance to stress should be selected for further work (Fisher and Wood, 1979). A practical 

method by Oswid and Viscarli (1989) has been suggested that genotypes containing 5-4 of the most important 

stress resistance traits are being crossed. Then generation of two individual plants were harvested, the seeds of 

the third generation of growth and different choices for the characters to be done. Later four generations of 

family values by the regression of the third generation heritability obtained and finally yield on the fifth or sixth 

generation tested in different environments. In the case of drought tolerance in wheat genotypes native to the 

Middle East, especially in a large variety (Young et al., 1991) Sugar beet plant temperate regions is compatible 

with a wide range of climatic conditions and is resistant against environmental stress-resistant plants (Cook et 

al., 1993) Different crop plants have different reactions to the irrigation and may increase some of the salt ions 

and. Sugar beet also is not exceptions in this regard, for this reason, Sugar beet breeders looking indicators and 

features that can be selected and modified in drought and salt tolerant varieties (Baradaran Firoozabadi, 2002). 

 

MATERIALS AND METHODS 

 

In order to study effects of salinity stress on sugar beet seedlings, 20 genotypes (Table 1) were evaluated in 

vitro. factorial experiment in a completely randomized design with three replications was conducted on traits 

germination rate coefficient, germination rate, index amount of germinate, the average period of germination, 

final germination percentage and mean germination. A sample was held for 15 days, at a temperature of 20 to 23 

° C Germinator moisture of 70%. During the period of 15 days, 7 days, on the second, third, fourth, fifth, eighth, 

thirteenth and fifteenth germinated seeds were counted. From each plot number of 15 randomly selected 

seedlings was measured and evaluated traits. whereas at the end of last day, indices for germination and seedling 
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growth such as final germination percentage (FGP), coefficient of velocity of germination (CVG), germination 

index (GI), germination rate index (GRI), mean germination time (MGT), velocity of germination (Rs) and 

mean daily germination (MDG). The calculations were done using the following equations:  

Coefficient of velocity of germination (CVG):  

 

CVG = 100 × ∑Ni / ∑NiTi 

 

Where, Ni is the number of germinated seeds for each day, Ti is number of days as of the start of 

experiment, Germination index (GI):  

 

GI = (13 × N1) + (12 × N2) + …. + (1 × N13) 

 

where, N1 and N2 and … are the number of germinated seeds in first and second days, respectively, and so 

forth; numbers 10, 9 and … are weights applied on the number of germinated seeds at first and second days and 

so forth.  

Mean germination time (MGT): (Andalibi et al., 2005) 

 

MGT = ∑NiTi / ∑Ni = 100 / CVG 

 

Where, Ni is number of germinated seeds for each day, Ti is number of days as of the start of experiment, 

Final germination percentage (FGP): (Al-Mudaris, 1998; Gharineh et al., 2004) 

 

FGP = Ng / Nt × 100 

 

Where, Ng is total number of germinated seeds, Nt is total number of evaluated seeds, Germination speed 

(Rs): was estimated based on Magour method and by using the following equation, (Rajabi and Poustini, 2005) 

 

Rs = ∑Si / Di 

 

Where, Si is the number of germinated seeds in ith day, Di is day number to nth counting Mean daily 

germination (MDG), which is an index of daily germination and is calculated using the following equation:  

 

MDG = FGP/d 

 

Statistical analysis was run on data obtained from the study using SPSS-22 software. 

 

 
 
Table 1: Genotypes used in this study 

Number Germ type Name of genotype Number Germ type Name of genotype 

1 Poly Germ 30881-88 11 Poly Germ 31270 

2 Poly Germ 30883-88 12 Poly Germ 31267 

3 Mono Germ 30906 13 Mono Germ 31290 

4 Mono Germ 30908 14 Mono Germ 31291 

5 Mono Germ 30915-88 15 Mono Germ 31262 

6 Poly Germ 30919-88 16 Mono Germ 31266 

7 Poly Germ 30920-88 17 Poly Germ 30923-89 

8 Poly Germ 30922 18 Poly Germ Jolge 

9 Poly Germ 86213-89 19 Poly Germ MSC2*7233-P29 

10 Poly Germ 31269 20 Poly Germ 7233-P29 
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RESULTS AND DISCUSSION 
 
Analysis of variance results in the laboratory stress conditions after checking the normality of data 

distribution, analysis of variance data harvested from the study evaluating the characteristics in conditions of 
salinity stress in the laboratory as follows, table 2 shows that between genotypes for all characteristics evaluated 
were statistically significant difference. In terms of interaction between genotype of salinity stress, rate of 
germination coefficient and speed germination index and germination rates were not significantly different 
statistically significant difference significant at 1% of the other traits were significant at the 5% level (Table 2). 
The results of this research were compatible with the study of Ranji and Parvizi Almani (1996). Fotouhi et al 
(1998) also achieved such results.  

 
Comparisons Average: 
Coefficient of velocity of germination: 

Reviews mean comparison showed that genotypes 17, 15, 4, 8 and 19 were having highest value In terms of 
attribute rate of germination coefficient and were in a class and in front lowest Coefficient of velocity of 
germination genotype 1 accounts respectively (Table 3). In terms of mean comparison genotypes, 8, 14, 15, 17 
and 19 in the class g and genotype number 1 grouped in g class. 

 
Germination index: 

Mean comparison the interaction of salinity stress, in genotype showed (Figure 1) the highest value in the 
normal conditions of genotypes 17 and 19 in normal conditions the genotypes 14, 8, 7 and 19 and the lowest 
value belonging to genotype number 1. 

 
Germination percentage: 

Mean comparison salinity stress in the genotype, all genotypes except genotype 3 were in a class that 
highest value belongs to genotype number 19 and in conditions of salinity stress genotypes of 5, 6, 7 and 8 had 
the highest value. (Figure 2) 

 
Mean germination time: 

In terms of mean comparison salinity stress in the genotype under stress conditions genotype number 1 the 
highest value and the lowest Mean germination time number 19 genotype allocated (Table 3) 

 
Velocity of germination: 

Mean comparison showed that genotypes (Table 3) the highest rate of germination belong to number 19 
genotype and the lowest rate of germination was related to the genotype number 1. 

 
Mean daily germination: 

Mean comparison the effects of salinity stress in genotype (Figure 3) it was observed that in normal 
conditions the highest value belongs to genotype number 18 also in conditions of salinity stress, the highest 
value belongs to 7 and 15 genotypes respectively. The lowest average values of germination belong to genotype 
number 1, 10 and 11 respectively. 

 
Table 2: Analysis of variance for germination in studied genotypes of sugar beet in the conditions of salinity stress 

SOV df 

traits 

Coefficient of velocity of 
germination 

Germination 
index 

Germination percentage 

Replication 2 0.568 7.535 73.2 

Stress level 1 0.376 3.928 0.133 

Genotype 19 6.589** 125.37** 235.75** 

Stress level × Genotype 19 0.54 13.433** 97.26* 

Error 78 0.366 6.129 52.414 

Coefficient of Variation (%) 4.18 12.06 8 

* and ** Significantly at p < 0.05 and  < 0.01, respectively. 

 
Table 2: 

SOV df 

traits 

Mean germination time 
velocity of 
germination 

Mean daily germination 

Replication 2 0.156 0.0000007 0.553 

Stress level 1 0.017 0.0000005 4.044 

Genotype 19 2.307** 0.001** 6.518** 

Stress level × Genotype 19 0.235 0.000053 2.805* 

Error 78 0.122 0.0000038 1.621 

Coefficient of Variation (%) 5.01 4.2 32.86 

* and ** Significantly at p < 0.05 and  < 0.01, respectively. 
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Table 3: Mean comparison studied genotypes sugar beet germination indices in the conditions of salinity stress 

Genotype 

traits 

Coefficient of velocity of 
germination 

Mean germination time velocity of germination 

1 10.87 g 9.29 a 0.109 l 

2 14.31 def 6.99 bcd 0.143 h 

3 13.9 ef 7.26 b 0.139 jk 

4 14.92 bcd 6.72 cdef 0.149 de 

5 14.63 cde 6.84 bcde 0.146 g 

6 14.35 def 6.97 bcd 0.144 h 

7 14.87 bcd 6.73 cdef 0.149 def 

8 15.32 abc 6.54 def 0.153 c 

9 14.17 def 7.1 bc 0.142 hi 

10 13.78 f 7.26 b 0.138 k 

11 13.8 f 7.25 b 0.138 jk 

12 14.06 ef 7.12 bc 0.141 ij 

13 14.18 def 7.1 bc 0.142 hi 

14 15.42 abc 6.49 ef 0.154 bc 

15 15.56 ab 6.43 ef 0.156 b 

16 14.97 bcd 6.68 cdef 0.15 d 

17 15.42 abc 6.49 ef 0.154 bc 

18 14.62 cde 6.84 bcde 0.146 fg 

19 15.81 a 6.33 f 0.158 a 

20 14.7 cde 6.8 bcde 0.147 efg 

Mean    

Differences between averages of each column which have common characters are not significant at probability level of 5%. 

 

 
Fig. 1: Mean comparison the interaction of salinity stress × genotype for Germination index 

 

 

 
Fig. 2: Mean comparison the interaction of salinity stress × genotype for germination percentage 
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Fig. 3: Mean comparison the interaction of salinity stress × genotype for Mean daily germination 
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