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To demonstrate that an alternative pretreatment for Beta vulgaris 
seeds like soaking could be as effective as the use of running 
water for hours, to leach the inhibitory substances present on the 
surface of the seeds.

OBJECTIVE



• Beta vulgaris is a widely cultivated species around the world due to 
its importance as an agricultural and forage crop for animal feed. 

INTRODUCTION

• ISTA Rules indicates
     Substrates: TP; BP; S 
     Temperatures: 20<=>30°C; 15<=>25°C; and 20°C.



• Table 5A describes prewash 
(multigerm: 2 h; genetic 
monogerm: 4 h) and dry at max. 
25 °C, as a recommendation for 
breaking dormancy. 

INTRODUCTION

• This procedure is carried out in 
running water.



INTRODUCTION

1 sample prewashed
(1440-2880L running water)  

= 

Daily water consumed family 4 people



INTRODUCTION

1000 sample prewashed/year
(1.440.000-2.880.000L)  

= 

Olympic pool
(2.500.000 L)  



• -4 seed lots of Beta vulgaris, 
    -Mono and multigerm species. 
    -400 seeds per test.
    -PSD 46

MATERIAL AND METHODS

• First count/Final count: 
    4-14 days.
    Seedling Group A-2-1-1-1  

 
• In order to avoid any risk of 

contamination, a fungicide 
treatment was applied before 
the sowing.



• Test conditions: PP, BP; 20°C
MATERIAL AND METHODS



Table 1. Germination testing methods for Beta vulgaris 

Test 
Number

Breaking dormancy pretreatment

1 Prewash (multigerm: 2 h; genetic monogerm: 4 h). Dry at max. 25°C. As it is 
currently described on point 5.6.3.3 and Table 5 A of the ISTA Rules.

2 Presoak the seeds in water for two hours, using 250ml of water per 100 
seeds. Then clean in running water and the surface blotted dry. Temperature 
of soaking and washing water should be at 20-25°C. 

3 Sow directly with no pretreatment (only using fungicide).



Figure 1. Percentage of normal seedlings for all the samples and all the methods, per laboratory.

Statistical analysis of the results



Figure 2. Percentage of normal seedlings per laboratory, per lot.  

Statistical analysis of the results



Figure 3. Percentage of normal seedlings for all the laboratories and all the methods, per Lot.

Statistical analysis of the results



Figure 4.  Effect of the testing method on germination (percentage of normal seedlings results).

Statistical analysis of the results



Figure 5. Percentage of normal seedlings depending on the seed testing method, per lot.

Statistical analysis of the results



Table 2. Tests of fixed effects for “lot”, “method” and “lot*method”.

Statistical analysis of the results

Source of variation
Sum of 
Squares Mean Square

Num 
DF Den DF

F 
value Pr(>F)

Method 38.31 7.66 5 25 1.00 0.436434

Lot 64.69 21.56 3 15 2.82 0.074399

Method x Lot
80.92 5.39 15 75 0.71 0.770675



Table 3. Repeatability dispersion factor of the methods tested for breaking dormancy of B. vulgaris

Statistical analysis of the results



Table 4. Reproducibility dispersion factor of the methods tested for breaking dormancy of B. vulgaris

Statistical analysis of the results

Method �̅�𝑝…
Excluded

samples %
𝑓𝑓𝑅𝑅 𝑓𝑓𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀

No Pretreatment BP 20 91 20.8 1.40 1.62
No Pretreatment PP 20 89 29.2 2.32 1.64
Presoak BP 20 93 12.5 1.77 1.60
Presoak PP 20 93 8.3 2.20 1.61
Prewash BP 20 93 20.8 2.26 1.61
Prewash PP 20 92 8.3 2.16 1.61



• It was observed that regardless of the 
seed lot, with Presoak was possible to 
obtain higher germination results and 
practically the same as those obtained 
with Prewash. 

Conclusions

• Both methods are also slightly superior in 
terms of the percentage of normal 
seedlings in comparison with the results 
obtained when no method was used to 
eliminate the inhibitors present on the 
surface of the seeds.



Conclusions

• Although not all temperatures and 
substrates were included in this study, 
they did not reveal any interactions with 
Presoak. For this reason, pre-soaking 
method could be extrapolated with the 
rest of the test conditions prescribed for 
this species.



• The use of this pretreatment is as effective as prewashing to leach the inhibitory 
substances present on the surface of the seeds and has the advantage of 
improving the efficiency in the use of water resources, by avoiding the waste of 
hours of running water.

Conclusions

Method proposed:

Presoak the seeds in water for two hours, using 
250ml of water per 100 seeds. Then clean in running 
water and the surface blotted dry. Temperature of 
soaking and washing water should be at 20-25°C.
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Thanks for your attention 
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