
TEKA. COMMISSION OF MOTORIZATION AND ENERGETICS IN AGRICULTURE – 2013, Vol. 13, No. 2, 87–90

The effectiveness of paprika seeds germination 
in relation to the physical properties

Paweł Sobczak1, Janusz Zarajczyk2, Józef Kowalczuk2, Kazimierz Zawiślak1,
Marian Panasiewicz1, Jacek Mazur1, Agnieszka Starek1

1Department of Food Engineering and Machinery, University of Life Sciences in Lublin, Poland, 
Doświadczalna 44, 20-280 Lublin, telefon: 48 81 461 00 61, e-mail: pawel.sobczak@up.lublin.pl
2Department of Horticulture Machinery and Tools, University of Life Sciences in Lublin, Poland

Received April 10.2013; accepted June 18.2013

Summary. The paper presents an assessment of the strength 
of paprika seeds germination, depending on their size. Three 
fractions of paprika seeds were assessed, i.e. seeds of the size 
range from 1 to 2 mm, next the range of 2 to 3.15 mm, and the 
fraction in the range above 3.15 mm. A control sample in the 
study were not calibrated paprika seeds. The germination strength 
was determined according to the PN-69/R65950 norm using 
paper as a substrate. 50 seeds from each fraction were used for 
the research. The strength of germination was determined in three 
replications. Paprika seeds germination depends on their size. 
Seeds in the range greater than 3.15 mm had the highest strength 
of germination of 80% after 14 days from sowing.
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INTRODUCTION

For a long time the industry connected with seed pro-
cessing, where seeds are used in herbalism, horticulture and 
market gardening, has been facing the problems related to 

regards economic entities involved in export activities of 
these products. Each producer aims at achieving the highest 
quality of seeds on offer. A measurable indicator of quality 
of seeds on offer is their high strength of germination. Ger-

a seed, the result of which is the activation of a germ which 
consequently leads to the growth of a seedling. Cardinal 
thermal points are determined for the germination of a seed,
i.e. the minimal, maximal and optimal temperature for the 
process, whereas the optimal temperature does not guarantee 
the highest germination capability. The value of cardinal 
points depends on the species of seeds and is connected 
with their origin [5, 9].

The germination strength of particular seeds depends 
on the thickness and hardness of the husk, as well as the 
presence of physiologically active substances on the husk, 

called growth regulators, which delay or halt the germination 
process. One of the methods for stimulating the seeds for 

coat in order to weaken it [2].
Some of the seeds may have different types of fungi on 

their surface, e.g. Alternaria dauci and A. radicina, which
-

cess which reduces the quantity of fungi on the surface of 
seeds is their treatment in different kinds of solutions [3].

In the food processing industry the process of separation 
is conducted for a wide range of materials, which include: 
cereal seeds, seeds of other plants, and fragmented herbs. 
The necessity to purify and separate tens of millions of 
tons of seeds representing four basic cereals and a various
range of food materials clearly manifests the depth of this 
problem. The process of separation often involves several 

later on, in different processes of technological processing 
[13, 14]. Taking into consideration the fact that separation 
processes involve seeds of, at least, a few hundred plant 
species (i.e. seeds of basic species and weeds), it is easy to 

Hence, a special care should be taken while selecting the 
machinery which executes the separation processes, and 
selecting optimal parameters for these processes which are 

aerodynamic properties, the shape of material or its surface 
structure in order to separate the required material [12, 15].

The most common method of separation in agriculture 
and the food industry is sieving. It is characteristic of high 

applied material. On the basis of distribution curves of the 

separate the material according to a particular property, as 
well as make an assessment of the loss volume in relation 
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to the separated impurities. Such research was carried out 
on seeds of selected carrot varieties [1] and other grain ma-
terials [4, 6, 7, 8]. The assessment of the purity of seeds 
was conducted with the use of complex separation, that is 
pneumatic-sieve separation. While applying only a sieve,

-
ed that the use of a sieve of a bigger diameter of apertures 
results in an increase of material purity with a simultaneous
increase of material loss. For the research seeds the best 
results were achieved while purifying the material in an 
aspiration canal, in which the velocity of the air stream was 

-1, and then sifting it through a sieve with oblong 
1.6 mm wide apertures [10]. 

THE AIM AND SCOPE OF THE RESEARCH

The aim of the paper was to identify the effect of selected 
physical properties of paprika seeds on their germination 
strength. Assessed were three fractions of paprika seeds, i.e.: 
seeds within the size range from 1 mm to 2 mm, next the 
size range from 2 to 3.15 mm and fractions from the range 
above 3.15 mm. The control group in the research were 
not calibrated paprika seeds. For each assessed fraction of 
seeds their hardness was determined with the use of a texture
analyser. The research was conducted in 30 replications. 

RESEARCH METODOLOGY

The germination strength was determined according to 
the PN-69/R65950 norm using paper as a substrate. 50 seeds 
from each fraction were used for the research. The strength 
of germination was determined in three replications. The 
separation of paprika seeds was carried out with the use of 
a vibrating sieve separator AS 200 (Fig. 1), using sieves with 
oblong apertures with the following sizes: 0, 1, 2, 3, 15 mm. 

Fig. 1. Vibrating laboratory sifter AS 200

RESULTS

Table 1 presents the research results of the germination 
strength of particular paprika seeds fractions. 

The strength of germination of particular seeds fractions

Fraction
Germination strength [%]

After 6 days After 14 days

Above 3.15 mm 52 80

2-3.15 mm 32 56

1-2 mm 20 47

Seeds before calibration 32 59

While analysing individual research results of the germi-
nation strength it can be stated that an essential part is played 
by the size of seeds. With the increase of seed sizes, the 
germination strength also increases. Small seeds germinate 
much later and the number of seedlings is smaller compared 
to the seeds from the biggest fraction. Among seeds which 
did not undergo the process of calibration there is a vast
discrepancy in the number of seedlings.

The paprika seeds provided by the producer are of var-
ious sizes. The size distribution of the analysed seeds is 
presented in Figure 2.

Fig. 2. The size distribution of paprika seeds

The biggest quantity (almost 90%) of paprika seeds 
belongs to the fraction from the range 2-3.15 mm. In the 
analysed material there is 7.7% of seeds from the fraction 
above 3.15 mm, while there is 2.7% of seeds from the small-
est fraction. The remaining mass of the sample which is on 
the bottom of the separator are impurities.

Fig. 3. The hardness of paprika seeds after separating into fractions
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The analysis of the variance of paprika seeds hard-

Source 
of diver-

sity 

Degrees 
of free-

dom

Sums of 
squares

Average 
squares 

The value 
of a testing 
function F

FD p

Fraction 
size 

2 175762.1 87881.05
31.4177 3.11 p<D

Error 85 237760.5 2797.182

The hardest paprika seeds are in the range between 
1 and 2.5 mm. Their hardness amounted to 300 N, with 
a relatively high discrepancy (standard deviation 59). The 

fundamental differences in the hardness of paprika seeds 
from the range between 2.5-3.15 mm and seeds bigger than 
3.15 mm. The hardness of seeds with the size above 3.15 
mm was over 190 N.

CONCLUSIONS

On the basis of the conducted research the following 
conclusions were formulated:
1. The germination strength of paprika seeds depends on 

their size. The biggest seeds (above 3.15 mm) had the 
highest germination strength of 80% after 14 days fol-
lowing sowing.

2. Among seeds which did not undergo calibration there 
is a vast discrepancy of the germination strength value 
in the conducted research, which is caused by different 
sizes of seeds in the samples.

3. Approx 90% of paprika seeds are characteristic of size 

4. The hardness of paprika seeds depends on their size. 
Smaller seeds are characteristic of higher hardness.
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