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Abstract. This work reports the influence of the 
hygroscopic characteristics of a coat composed of various 
ingredients, its relative mass in proportion to the seed and 

the base moisture on the germination ability of the Jawa 

carrot coated seeds. It is shown that all the paramctcrs 

strongly affect the quality of the coated seeds and that 

proper coating can significantly improve their germination 

capability. 
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INTRODUCTION 

The quality of coated seeds of industrial 

plants, vegetables and flowers significantly de- 

pends on the composition of particular ingre- 

dients ofthe coat, their characteristics and mass. 

The coat consists mainly of a substance further 

called the basic mass which is basically used to 

increase the seed volume. Other components 

such as fungicides, insecticides and nutritive 

ingredients are also important and their amount 

and distances from the surface of the coated 

seeds may be crucial. However, because the 

purpose of this work was to describe the influ- 

ence of component characteristics of the coat 

basic mass on the germination ability of the 

coated seeds, this problem was practically ne- 

glected. The basic mass should be relatively 

cheap, easily available, air- permeable, sorptive 

(to diminish damaging effect of the high salt 

concentrations) and have the capability of water 

absorption adequate for every kind of seed. For 

production of the basic mass the following 

products were most often used [5,7,8]: 

— peat, compost, mixture of turf with distri- 

buted manure, mixture of peat and manure; 

— clay, spar, kaolin, silt, volcanic ash, carbon 

black, bentonit etc.; 

— wooden dust, cellolignine, etc. 

In several cases an improper coat com- 

position diminishes the sowing quality of the 

seeds while a correct composition can signifi- 

cantly improve it. Studies by the present author 

show, that one of the fundamental charac- 

teristics of the basic mass components is their 

moisture absorptivity [7]. It usually affects 

germination ability of the seeds very strongly. 

The coat components should be selected by 

taking into account also unfavourable moistu- 

rising conditions of soil during germination. In 

this work the influence of the agents mentioned 

above and the ratio of the coat mass to the seed 

mass on the sowing quality of the coated seeds 

(mostly various kinds of vegetables) was inve- 

stigated. 

MATERIALS 

The seeds of the Jawa carrot with compara- 

tively low germination ability (60%) were used 

in order to show the influence of individual pa- 

rameters on the quality of the coated seeds. The 

basic mass of the coats consisted of a mixture of
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kaolin-spar in the weight ratio of 1:2 and peat. 

By changing the proportion of the kaolin-spar 

and peat mixture, of kaolin-spar the different 

water absorptivity of the coat was obtained. 

Individual components were used in the dust 

form with the known seed distribution, mea- 

sured with the laser equipment ”Analysette 22” 

produced by Fritsch. The 10% water solution of 

the yellow dextrin was used as a granular liquid. 

In all the samples the fungicides were added to 

the seeds in the same weight ratio (Funaben T, 

Apron SD, Ronilan), whereas during the coa- 

ting process the insecticide (Marschal 25 ST) 

was added to the coat. Adding and coating took 

place in the installation shown in Fig. 1. 

    

After coating, the seeds were dried in the 

temperature not higher than 40°C and calibrated 

in the screen through the sieve system with sieve 

mesh diameters of 2.0, 2.5, 3.0, 4.0 and 5.0 mm. 

Germination ability of the seeds was tested 

according to Belotti [3], Domaradzki [4], Polish 

Standard [6] with accordion pleated oil absor- 

bent paper saturated with water by 50, 60, 70, 
80, 90, and 100%. 

Water absorptivity of the coated seeds was 

tested applying two methods: static and dyna- 

mic [1,2,7]. The scheme of the apparatus for 

testing water absorptivity is shown in Fig. 2. 

Additionally, for every sample of the coated 

seeds the ratio of the coat mass to the seed mass 

was measured. 

13 

5 

  

Fig. 1. Configuration of installation for adding and coating sceds: 1 - granular plate, 2 - plate base, 3 - granulator drive, 4 - 
screw elevator, 5 - pneumatic atomizer, 6 - stecring cubicle, 7 - rate generator, 8 - handwhcel of rotating frequency change of 
plate, 9 - protractor, 10 - compressor, 11 - reducter, 12 - container of granular liquid, 13 - regulating valve of granular liquid. 
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Fig. 2. Scheme of apparatus for testing water absorptivity: 1 - tested sample, 2 - vessel with porous bottom, 3 - small funncl, 

4 - connecting pipes, 5 - funnel, 6 - vessel with water, 7 - scale, 8 - computer.
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RESULTS 

The results obtained are shown in Table 1. 

Every sample contained a different composition 

of the basic mass in which the ratio of spar to 

kaolin remained constant and only peat pro- 

portion was changed. 

The water absorptivity of the coats shown 

in Table 1 depended directly on the composition 

of the coat basic mass. Here, the parameter k 

describes the ratio of the coat mass to the raw 

seed mass. Investigation of the germination 

capability of the individual samples of the coa- 

ted seeds was carried out for the moisture of the 

base (the oil absorbent paper) 50-100%. 

DISCUSSION 

The influence of the germination ability of 

the investigated coated seeds on the base mot- 

sture with various compositions of the basic 

mass in the coat and the constant ratio of the 

coat mass to the seed mass is shown in Fig. 3. 

For the individual types of coat characterised 

by a certain water absorptivity, germination 

capability of the seeds depended significantly 

Table 1. Results of investigations of Jawa carrot coated seeds 

  

  

  

Number Germination ability of seeds ZK, with base moisture X Water k 
of sced (%) absorptivity 

of coat 
sample 50 60 70 80 90 100 b (%) 

l 2 3 4 5 6 7 8 9 

1 77 69 67 80 76 71 50.75 6.07 

2 71 69 66 72 71 70 67.51 5.79 

3 74 78 72 71 82 83 78.15 6.64 

4 62 67 65 55 59 64 86.03 6.05 

5 51 65 59 55 56 61 100.09 6.44 

6 58 69 55 60 62 52 101.09 6.53 

7 49 55 66 52 49 55 114.36 6.12 

8 51 59 55 59 52 52 130.07 6.38 

9 59 64 64 59 62 52 48.45 10.71 

10 55 63 63 62 56 45 70.13 10.33 

11 61 56 54 50 46 55 78.90 11.45 

12 52 52 51 42 4] 48 89.15 11.51 

13 53 46 53 48 45 40 96.64 10.70 

14 45 40 40 39 46 35 101.94 10.93 

15 55 46 39 40 42 34 107.13 11.65 

16 52 47 43 44 42 37 134.37 11.50 

17 45 51 39 36 27 35 157.13 11.90 

18 55 54 55 40 52 48 47.80 17.16 

19 46 41 45 43 39 35 69.44 16.28 

20 30 45 38 37 39 29 74.69 19.11 

21 35 33 37 26 31 37 89.11 16.51 

22 42 31 35 36 38 27 97.60 14.58 

23 40 33 22 34 31 29 106.11 14.95 

24 35 22 22 16 22 23 108.76 17.15 

25 34 28 29 21 15 24 124.76 19.85 

26 35 4] 28 30 15 17 168.23 21.65 

27 54 56 46 47 43 46 44.50 22.92 

28 44 29 34 32 30 35 67.21 21.23 

29 17 15 23 18 16 20 75.64 29.17 

30 27 18 27 18 18 22 87.15 22.68 

31 31 20 25 28 18 30 96.18 21.92 

32 29 17 9 22 15 14 106.25 18.90 

33 25 15 12 14 16 15 138.70 25.11 

34 18 9 13 7 2 11 129.12 40.04 

35 4 5 4 3 l 1 133.42 75.78 
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Fig. 3. Influence of germination ability of seeds on the base moisture for various compositions of coat basic mass and k 

which is equal to: a) 6.25, b) 11.2, c) 16.8, and d) 23.0.
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on the base moisture. The values of the base 

moisture for which the seeds achieve the 

highest germination capabilities are unstable 

and depend on the water absorptivity of the 

coats and the ratio k. Analysis of the curves in 

Fig. 3 indicates that high values of the coat wa- 

ter absorptivity as well as an increase of the coat 

mass in comparison to the seed mass affect 

germination capability of the coated seeds 

unfavourably. 

Figure 4 shows an example of the influence 

of germination capability of the investigated 
seeds on the coat water absorptivity for various k 

values (the ratio of the coat mass to the seed mass) 

and the base moisture 60%. Here, an increase of 

the coat water absorptivity, and therefore an 

80 

increase of the fraction of more hygroscopic 

substance in the coat base mass is followed by 

very strong decrease of the germination capabi- 

lity in the Jawa carrot coated seeds. 

Similar dependence can be observed for 

different investigated moisture levels of germi- 

nating bases. The quality of the Jawa carrot 

coated seeds is also affected by the ratio of the 

coat mass to the seed mass (Fig. 5). Growth of 

the coat mass in proportion to the seed mass 

significantly reduces germination capability. 

This relation is observed for all the hygroscopic 

conditions of the germinating base. 

Decrease of the germination ability as a 

result of growing coat hygroscopicity is also 

observed, as has been mentioned earlier. 
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Fig. 4. Influence of germination ability of coated seeds on the coat water absorptivity for base moisture X = 60% and various 
values of k. 
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Fig. 5. Influence of the ratio of coat mass to seed mass on germination ability (X = 50%).
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CONCLUSIONS 

This work reports the influence of the base 

mass composition in the coats, their hygro- 

scopic characteristics described by the moisture 

absorptivity, the ratio of the coat mass to the 

seed mass and the moisture of the germinating 

base on the quality of the Jawa carrot coated 

seeds. The obtained results lead to the following 

conclusions: 

1. The coated seed quality characterised by 

the germination capability value depends on the 

hygroscopic characteristics of components in 

the coat. For the coat components like clay, silt, 

peat etc., changing composition towards com- 

ponents with higher hygroscopicity causes de- 

crease of the seed germination capability. 

2. An increase in the coat size (described in 

this work as the ratio of the coat mass to the seed 

mass) unfavourably affects the germination ca- 

pability. 

3. The coat composition and its mass 

strongly affect the seed germination ability in 

various moisture condition of the base during 

germination. In the investigated range of the base 

moisture 50-100% the differences in the seed 

germination were significant (even up to 10%). 

4. The quality of the Jawa carrot seeds can be 

improved by their coating with the proper base mass 

and by proper moisture conditions during ger- 

mination. In this work the germination ability of the 

coated seeds was up to 83%, whereas for the 

non-coated seeds it was only 60%. 
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