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ABSTRACT 
 
 Six size grades of pelleted sugar beet seed were compared in Laboratories of Ferdowsi University of 
Mashhad for seed germination and seedling growth. In this research, monogerm seeds of 5 cultivars of sugar 
beet were selected and were classified visually in 3 classes; namely: Large, Medium and Small. Number of 
germinated seeds was counted daily for 14 days and at the end of counting, final germination percent, mean 
germination time and normal seedling percent were determined. The experiment was carried out based on 
completely randomized design with 4 replications in Petri dishes equipped wet filter paper. The results indicated 
that there is a significant difference between the germination percent in different classes of seeds, and extra 
usage of covering material for sugar beet seed pelleting decreases viability and germination uniformity of seeds. 
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INTRODUCTION 
 
 The plants flower profusely with indeterminate growth habit, and continue to flower and set flower as long 
as climatic conditions are favorable. This result in seeds of different sizes even in the same variety as they are 
composed of seed mixtures extracted from early, middle or late pollinating flowers with wide range of variation 
in beet seed size (Doney, 1979). Variation in seed size is associated with geographical effects on genetic factors, 
irregular flowering, number of seeds per pod, and number of pods per plant (Miller et al., 2002). The seeds of 
sugar beet cultivars differ in several respects including size, color and shape.  
 Seed mass has a strong influence on seedling establishment, with heavier seeds often exhibiting more rapid 
emergence, larger initial seedling size, and/or a higher capacity for survival of environmental hazards (Farmer, 
1997). Studies of several woody species indicate that heavier seeds may improve emergence through deep litter 
layers and increase seedling size and survival under low light, thereby favouring stablishment in bad condition 
(Paz and Martı´nez-Ramos, 2003). Conversely, smaller seed of some species form seedlings of lesser size but an 
initially higher relative growth rate, perhaps adaptive for establishment in more open, disturbed microsites with 
abundant growth resources (Paz and Martı´nez-Ramos, 2003).  
 Natural sugar beet seed is multigerm. Each seed may have up to five or six true seed germs in a seed ball or 
cluster. With multigerm seed, size of the seed ball is related to the number of germs in the cluster. With 
monogerm seed, where each seed is a true single germ, Savitsky (1954) has found that seed size is directly 
related to size of germ. Doztator and Helmerick (1964) got good responses to selection for seed size in 
monogerm varieties. Savitsky (1950) found positive correlation between seed quality factors in monogerm 
varieties. Weight of seed, germination and seed yield were positively correlated with root yield and with each 
other, results of this nature could not be achieved with multigerm strains, as large seed-ball size is more related 
to number of germs than to size of germ, the results suggests an effect of quality of seed on the subsequent crop. 
The experiment described here was designed to test if yield is affected by seed size. 
 The aim of the study was to investigate the germination of seeds with different sizes from five sugar beet 
cultivars. 
  
Material and methods 
 
 Pelleted seeds of five varieties of sugar beet plants selected and one-hundred seed weight were determined 
(Table 1). Seeds of each cultivar visually classified to large, medium and small. Seed in each class weighted 
again (Table 2). 
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Table 1: One-hundred seed weight in 4 genotypes of sugar beet. 

Genotypes One-hundred seed weight 
Afshari 0.991 
Rasool 1.245 
Doroti 0.968 

FD0005 1.168 
Shirin 1.023 

 
Table 2: One-hundred seed weight graded as large, medium and small. 

One-hundred seed weight Seed size Genotypes 
1.431Large Afshari 
1.245Medium 
1.068Small 
1.178Large Rasool 
0.946Medium 
0.821Small 
1.140Large Doroti 
0.978Medium 
0.765Small 
1.396Large FD0005 
1.145Medium 
0.981Small 
1.205Large Shirin 
0.946Medium 
0.773Small 

 

 Seeds in laboratory conditions were placed in petri soaked with distilled water on filter paper. 15 seeds were 
placed in each petri, and then the petri dishes were placed in the trays that covered with wet filter paper. Trays 
were covered with plastic to maintain humidity inside the tray. 
 The experimental design was completely randomized in four replications. All petri were monitored daily for 
14 days and the date of germination recorded for each seed. The MGT were calculated as follow: 

N

xf
MGT

).(
  

 Where f is date for seed germination, x is number of germinated seeds day and 
N is total number of germinated seeds. 
 The number of normal seedlings was also determined. Normal seedling is a seedling which has the 
following sections:  
 The root system is relatively developed, 2- the shoot, 3-Cotyledons, 4- the terminal bud, and 5) coleoptile 

(in cereals). 
 MSTAT-C statistical program was used for statistical analysis. Mean data were compared with Duncan's 

test at 1% level. 
 
Results and discussion 
 
 Results of final germination percentage, normal seedling percentage and Mean Germination Time (MGT) 
of different sugar beet genotypes are presented in Table 3. 
 
 Table 3:  The results of the final germination percentage, percentage of normal seedling, mean germination time for seeds of five 

genotypes of sugar beet. 
MGT (day) Normal seedling (%) Germination (%) Seed size Genotypes 

6.7 712 Large Afshari 
7 2027 Medium 

9.2 1213 Small 
12 02Large Rasool 

11.1 515Medium 
9.6 2337Small 
6.4 4555Large Doroti 
5.7 3338Medium 
6.8 2328Small 
8.2 38Large FD0005 
8.2 1320Medium 
7.3 1327Small 
4.8 6870Large Shirin 
4.4 3838Medium 
4.4  1822Small 
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Final Germination Percentage: 
 
 Analysis of variance revealed that final germination percentage was affected by seed size. Different 
genotypes showed different responses to responses of final germination percentage to seed size (Fig. 1). 
Investigation showed that the seed embryo and other components of the seed are healthy. Disorder in the 
germination of these seeds was attributed to unsuitable coverage of the seeds. Since then, 
shell of seeds was separated from the embryo and the seeds were germinated again and observed that the seeds 
germinated well. Therefore, sufficient studies to determine the exact amount of material used for making pellets 
of sugar beet seeds are essential. Taleghani et al., (2002) in their experiments using different amounts of 
materials for making coated sugar beet seeds observed that by decreasing pelleted materials compared with seed 
weight In addition to increasing the percentage of germination uniformity of seed germination increases. They 
concluded that equal weight of pelleting material to seed weight can be considered suitable. 
 

 
 
Fig. 1: Germination percentage at different size of sugar beet genotypes. a, b, c, d and e are for Shirin, Rasool, 

FD0005, Afshari and Doroti, respectively. 
 
Normal Seedling Percentage: 
 
 In two varieties out five studied variety the greatest percentage of normal seedling was observed in big 
seed, whereas in three other variety that is not true (Fig. 2). The number of normal seedlings in the field has an 
important role in final plant density. Seeds may be germinated well in the field but the number of normal 
seedlings was low. This can lead to poor plant emergence. Because abnormal seedlings are not exit from the 
soil. Thus between two factors: the percentage of germination and normal seedlings important factor is the 
percentage of normal seedlings, which this factor is also affected seed quality. 
 

 
 
Fig. 2:  Percentage of normal seedlings at different size of sugar beet genotypes. a, b, c, d and e are for Shirin, 

Rasool, FD0005, Afshari and Doroti, respectively. 
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Mean Germination Time: 
 
 Mean Germination Time (MGT) of different sugar beet varieties are presented in Table 5. Decreasing in 
MGT shows that the seeds have germinated faster and uniformity of seed germination will be higher. In this 
experiment, Rassol and Shirin, which has good coverage the MGT was lower and had more uniformity in 
germination of the seeds. But in Afshari, FD0005 and Drvty because of poor seed setting, the average 
germination time was high and the seeds to germination more non-uniform. In this experiment, the lowest 
germination was observed in greater seeds (Fig. 3). Uniformity in seed germination leads to better field 
coverage in the short time and this will lead to good final yield. 
 

 
Fig. 3:  Mean Germination Time for the highest and the lowest genotypes. a and b are Shirin and Doroti, 

respectively. 
 
Conclusion: 
 
 In this experiment the effect of seed size on germination percentage and mean germination time were 
evident. Thus it seems selection of solution for uniformity in seed germination and conducting similar 
experiments under field conditions is essential. The results showed that over using materials for making coated 
sugar beet seeds prevents from sugar beet germination. Therefore, sufficient studies to determine the exact 
amount of material used for making pellets of sugar beet seeds are necessary. 
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