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Abstract. Size classification of selected vegetalled lotgbeetroot, onion, cabbage, carrot,
parsley, tomato, radish) was performeih a vibrating screen sifter constructed in theversity of
Technology and Agriculture in Bydgoszcz, Polandc@ar hole sieves series of diameter from 0.8 mm
to 4.0 mm for every 0.2 mm or from 2.0 mm do 6.0 dfunevery 0.5 mm were used. Seed size
distribution within a lot was characterized acoogdio the Rosin-Rammler-Sperling-Bennet theory.
Germination capacity of resulting fractions was soeed showing dependence on the seed size. Except
for cabbage and tomato, germination capacity wasdo increase with the seed size.
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INTRODUCTION

After being harvested, vegetable seeds undergo cleaningihg.sfibrating
sieves with airflow are most often used to remove seealsare too light or
empty [3].Classification of seeds with respect to their size (diarhés perfor-
med usually in various sieve separators.

Both laboratory and field tests of size-fractionated skests shown that the
seed germination and the seed vigor are often dependent orehd gie seeds
[5,7,8,9]. Larger and heavier seeds yield most often larger Eamell as better
and more even crop establishment and increased further productivity [4].

Generally, extremely large seeds are full of cracks and contauibatfungi
and other pathogens while the smallest seeds are most oftenunm@naaid
germinate poorly.

“The paper was presented and published in the fodimetivity of the Centre of Excellence
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The aim of this study was to perform a vegetable seed atasisin with
a vibrating screen sifter constructed in the Umiierof Technology and Agriculture
in Bydgoszcz, Poland [2], describe the size distidim in terms of the Rosin-
Rammler-Sperling-Bennet function, and investigate dependence of germination
capacity of seeds of selected varieties of vegesdain their size.

MATERIALS AND METHODS

In this investigation a continuous vibrating sifter constructatiénJniversity
of Technology and Agriculture in Bydgoszcz, Poland [2] was applied.

This separator was equipped with stackable shett sieves with circular holes
of diameter series: from 0.8 mm to 3.6 mm for e\®8/mm and also from 2 mm do
6 mm for every 0.5 mm. The sifter was fed from edfr yielding 5-10 kgh
The classification results were tentatively plotted terms of Rosin-Rammler-
Sperling-Bennet [1] theory using:

gl

b
R=exp d, =3 & ¢ =exp—(ﬁ]

WhereZ2 R is calculated ag R = (100 —Q) — i.e. cumulated leftover on a given sieve
expressed as weight fractiati,— average diameter— uniformity coefficient [1].

The overall and fraction specific germination capacity (S@)ewmeasured
according to ref. 6.

The following varieties were used in the present study: bee@petwona
Kula, onion Wolska, cabbage Kamienna Glowa, carrot Kometa Fllepars
Berlinska, tomato Anulka, radish Mila.

RESULTS

The results of the size classification of the seeds studied amigifable 1.
Legend.d; — average sieve size according to Rosin-Rammlerlifg-Bennet
theory,Share — relative size of a given fraction by weigft— cumulative amount
of seeds that was stopped on sie®s;- seed germination according to ref. [6].
For classification of the beetroot and tomato seeds, sieves differing byr0.5 m
were applied, as a proper size sieve series differing by 0.2 mm was ieblava
Fractions of extremely high diameter are relatively Isinaa seed lot and
their germination was either very good (beetroot, onion, radishatber poor
(cabbage, tomato, parsley). Fraction specific seed germinat@niglependent
on the overall seed quality.
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Table 1.Seed classification

Fracion  size (mm) D'a”;iezﬁ:n?)f seed ghare (% weight) Q (% weight)  SG (%)
1 2 3 4 5 6
Beetroot Czerwona Kula  SG 94%
1 55 - 0.0 0.0 -
2 5.0 5.24 2.8 2.8 100%
3 4.5 4.74 19.5 22.3 99%
4 4.0 4.24 19.5 41.8 98%
5 35 3.74 27.4 69.2 93%
6 3.0 3.24 195 88.7 82%
7 25 2.74 9.4 98.1 52%
8 2.0 2.24 1.9 100.0 53%
Onion Wolska overall SG 87%
1 2.8 - 0.00 0.0 -
2 2.6 2.70 0.17 0.2 -
3 2.4 2.50 11.40 11.6 94%
4 2.2 2.30 75.67 87.2 88%
5 2.0 2.10 8.98 96.2 86%
6 1.8 1.90 3.11 99.3 83%
7 1.6 1.70 0.66 100.0 82%
Cabbage Kamienna Gtowa overall SG 89%
1 2.6 - 0.00 0.00 -
2 2.4 2.50 0.89 0.89 58%
3 2.2 2.30 39.78 40.67 78%
4 2.0 2.10 48.82 89.49 89%
5 1.8 1.90 5.35 94.84 92%
6 1.6 1.70 476 99.60 89%
7 1.4 1.50 0.40 100.00 89%
Carrot Kometa F1 overall SG 78%
1 2.4 - 0.00 0.0 -
2 2.2 2.30 0.36 0.4 73%
3 2.0 2.10 6.43 6.8 71%
4 1.8 1.90 21.20 28.0 85%
5 1.6 1.70 35.61 63.6 76%
6 1.4 1.50 27.67 91.3 75%
7 1.2 1.30 7.90 99.2 76%
8 1.0 1.10 0.83 100.0 74%
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Table 1. Cont.
1 2 3 4 5 6
Parsley Berliska overall SG 63%

1 2.0 - 0.00 0.00 -

2 1.8 1.90 0.98 0.98 62%
3 1.6 1.70 5.88 6.86 40%
4 1.4 1.50 27.33 34.19 71%
5 1.2 1.30 17.04 51.23 66%
6 1.0 1.10 47.60 98.83 59%
7 0.8 0.89 1.17 100.00 4%

Tomato Anulka F1  overall SG 74%

1 35 - 0.00 0.00 -

2 3.0 3.24 27.44 27.44 69%
3 2.5 2.74 55.96 83.40 81%
4 2.2 2.35 12.98 96.38 78%
5 2.0 2.10 1.63 98.01 60%
6 1.8 1.90 1.47 99.48 70%
7 1.6 1.70 0.52 100.00 74%

Radish Mila  overall SG 91%

1 35 - 0.00 0.00 -

2 3.0 3.24 23.09 23.09 95%
3 2.8 2.90 31.87 54.96 93%
4 2.6 2.70 22.18 77.14 94%
5 2.4 2.50 15.56 92.70 93%
6 2.2 2.30 5.35 98.05 97%
7 2.0 2.10 1.39 99.44 68%
8 1.8 1.90 0.56 100.00 48%

The results are presented in Figure 1 as Rosin-RammlelifgpBennet [1]
plots characteristic for seed lots under investigation wthike corresponding
parameters are given in Table 2

Generally, the germination capacity increases with seeauetém with the
exception of cabbage where it decreases after showingeaplfdr most of the
fractions, and tomato, where the minimum for middle fractions i®robd,
Figure 2.
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Table 2. Rosin-Rammler-Sperling-Bennet parameters forlvestigated seed lots

No. Sort Variety n d*  Coefficient of determinati®i
1 beetroot Czerwona Kula 7.0 3.90 99.26
2 onion Wolska 183 2.26 98.95
3 cabbage Kamienna Glowa 158 211 99.04
4 carrot Kometa 9.9 169 98.62
5 parsley Bertiska 86 1.33 92.38
6 tomato Anulka 115 255 99.51
7 radish Mila 133 280 99.22
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Fig 1. Rosin-Rammler-Sperling-Bennet plots of sieve nas@for the investigated vegetable seeds
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Fig. 2. Dependence of germination capacity on seed diamete



61z M. DOMORADZKI, W. KORPAL

CONCLUSUIONS

Classification of various vegetable seed lots padormed resulting in diver-
sified fraction specific SG (seed germination).lSaclassification facilitates:
1. Separation of well germinating from poorly germinating seeds
2. Extraction, from the well germinating fractions, those of erély high
SG (quality extra fraction)
3. Rejection of poorly performing seeds and thus achievement of higher S
for the remaining seeds.
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WPLYW WIELKOSCI WYBRANYCH NASION WARZYW
NA ICH KIELKOWANIE
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Streszczenie. Klasyfikacja parti nasion wybranyezyw (burak, cebula, kapusta, marchew, pie-
truszka, pomidor, rzodkiewka) wedlug wielkb nasion zostata wykonana przy pomocy wibracyjnego
przesiewacza sitowego skonstruowanego w ATR w Bsmigy .Uyto wielkadsci sit o otworach olagtych od
0,8 mm do 4 mm z odgtem, co 0,2 mm lub od 2 mm do 6 mm z gmsin, co 0,5 mm. Rozkiad wielia
nasion w partiach zostat opisany wedtug teorii iReStammlera-Sperlinga-Benneta. Pomiary zdoino
kietkowania poszczegolnych frakcji sitowych wykgzahlernas¢ zdolndci kietkowania odirednicy nasion.

Z wyjatkiem kapusty i pomidora zdol§iokietkowania rénie ze wzrosterrednicy nasion.
Stowa kluczowe: kalibracja nasion, kietkowanie pasi



