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The effectiveness of paprika seeds germination
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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
seeds purification, separation and processing. It especially
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-
mination is defined as a complex of processes occurring in
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
germination is their scarification, that is abrasion of the seed
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
negatively influence the germination process [11]. The pro-
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
stages, e.g. cereal seeds are firstly separated in a harvester,
secondly in machinery for purification, and part of seeds,
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
understand the difficulties which accompany the process.
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
adjusted to specific materials. That is why, the processes
of separation and purification are often based on the use of
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
efficiency, accuracy of purification and a wide range of the
applied material. On the basis of distribution curves of the
purified material it can be concluded that it is possible to
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,
the effect of purification was low. Generally, it may be stat-
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
2.0 ms™!, 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.

Table 1. 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.
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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.
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Fig. 3. The hardness of paprika seeds after separating into fractions
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Table 2. The analysis of the variance of paprika seeds hard-
ness in relations to the size at the level of significance a=0.05

Source | Degrees Sums of | Average The value

of diver- | of free- squares | s uargs ofatesting| F | p
sity dom q q function F

Fraction

. 2 175762.1 | 87881.05

size 757 7 314177 |3.11 |p<a

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
statistical analysis at the level of significance 0.05 proved
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
within the range 2 — 3.15 mm.

4. The hardness of paprika seeds depends on their size.
Smaller seeds are characteristic of higher hardness.
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EFEKTYWNOSC KIELKOWANIA NASION
PAPRYKI W ZALEZNOSCI OD ICH WEASCIWOSCI
FIZYCZNYCH

Streszczenie. W pracy przedstawiono oceng sity kietkowania
nasion papryki w zaleznosci od ich wielkosci. Ocenie poddano
trzy frakcje nasion papryki, tj.: nasiona o wielkosci z przedziatu
od 1 do 2mm, nastepnie z przedziatu od 2 do 3,15 mm oraz frak-
cje z przedziatu powyzej 3,15mm. Proba kontrolna w badaniach
byty nasiona papryki nie kalibrowane. Sil¢ kietkowania nasion
wyznaczono wg normy PN-69/R65950 stosujac jako podtoze
bibul¢. Do badan przeznaczono 50 nasion z kazdej frakcji. Sitg
kietkowania oznaczono w 3 powtorzeniach. Sita kietkowania
nasion papryki zalezy od ich wielkos$ci. Nasiona najwigksze po-
wyzej 3,15 mm posiadaty najwyzsza sit¢ kietkowania wynoszaca
80% po 14 dniach od wysiewu.

Stowa kluczowe: sita kietkowania, nasiona papryki, separacja.
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