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INFLUENCE OF SEED TREATMENT ON ORGANIC AND CONVENTI ONAL
RED BEET SEEDS

Summary

Three methods of pre-sowing treatments — seed pyiminsing and rubbing were applied on organic awhventional red
beet seeds of Karmazyn variety from PlantiCo Zi€l@p. z 0.0. In most cases the improvement ofigation ability,
speed and uniformity were observed. Seed lots different reproduction systems showed differenttieas — rinsing was
most efficient method for organic seeds, for cotiral ones — priming of seeds. All used methogsadred organic seed
quality, but conventional seeds germination abiitd speed was decreased by rinsing. Examined agetre safe for the
environment and plants and are allowed to use olaggcal crop production.
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WPLYW USZLACHETNIANIA NA EKOLOGICZNE | KONWENCJONAL  NE NASIONA
BURAKA CWIKLOWEGO

Streszczenie

Trzy metody przedsiewnej poprawy jédicnasion — ocieranie, ptukanie i pobudzanigte zostalty do ekologicznych i kon-
wencjonalnych nasion burakavikiowego odmiany Karmazyn pochgdygch z PlantiCo Zielonki sp. z 0.0. Wekgzdgci
doswiadczé obserwowano zwkszenie zdolni, szybkeci i rownomierndgci kietkowania. Nasiona pochagze z rénych
systeméw reprodukcji odmiennie reagowaly na zahisgiachetniajce. W przypadku nasion ekologicznych najlepse-
todg byto ptukanie. Natomiast zdolfioi szybké¢ kietkowania nasion konwencjonalnych po ptukaniniejezata st. Uzy-
wane metody byly bezpieczne ffladowiska i r@lin i mogty by wykorzystane w rolnictwie ekologicznym.

Stowa kluczoweburak éwiklowy, nasiona, ocieranie, ptukanie, pobudzanasiona ekologiczne

1. Introduction » hydro-priming for 24 hours at 20°C in plastic boxes
filled with blotting paper of optimum water content
In organic farms sowing material of high purityghh  (according to PN-R-65950), and then air drying;
germination speed, spread and ability, free frotii@gens « rubbing of the pericarp with rubbing paper (graofati
enables proper course of field emergence. Youngple- K120).

velop quicker and are more competitive to weedsthgo Untreated organic and conventional seeds werealont
yield loss is minimized. Apart from agrotechnicaétihods  combination.

used on maternal plants, seed quality can be isecely Seeds were put into plastic boxes on blotting pape
some post-harvest methods of treatment [5]. (60% of water content ) in 3 replications and itesgtrinto

Washing and priming are methods consisting on wetter climate chambers in temperature 8 and 20°C. Eveny d
fect on true seed inside the pericarp and the @grialone  germinating seed were counted and removed fromshoxe
(biochemical and physical processes). Rubbing imea  Ability, speed and spread of germination were assbs(f-
chanical (physical) method removing part of theigg@p ter 7 and 10 days (in 20°C) and after 10 and 2G day
and it makes a water access to the seed easier. 8°C) from the sowing.

Organic farmers declare that a purchase of ceitidir- Speed and spread of germination were calculatied) us

ganic seed of chosen species and varieties shogond the formula (Pieper’s coefficient):
quality and for reasonable price is difficult fo0% of

them. Methods of pre-sowing seed treatment Whie_haasy Pieper's coef ficient = 2(d, xa,)
to conduct by farmer and allowed to use in orgamgduc- : ra,
tion should be a subject of research. Farmers ¢xqmeo-
plex advisory and simple, ready to follow instroc in  Where: _
seed quality improvement [8]. d, — day after sowing, o .
a, — number of seeds germinating on this day.
2. Material and methods For speed of germination the first day after sgwivas

_ established as a day ong)(dn case of spread of germina-
~ Two seed lots of red beet variety Karmazyn fromebre  tjon d, was the day, when the first germinating seeds were
ing company PlantiCo Zielonki Sp. z o.0.came from 0 npoticed (for a combination). Low values of Piepexffi-

ganic and conventional system of reproduction. S$¢bd-  cjent indicate high seed vigour which occurs int fasd
tanical multigerm fruits) were raw, untreated byraducer.  yniform germination.

Both seed lots were treated with the same methods: Analysis of variance was made with program
* rinsing in running water in temperature 20°C forSTATISTICA 10.0 and homogenous groups were divided
2 hours, and then air drying; using HSD Tukey test on relevance lewet 0.05.
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3. Results Mean time of germination was shortened by most of
methods of treatment, except rinsing in case ofveon
gonal seeds. Similar situation was observed dutting
germination in 8°C (fig. 3) and 20°C (fig. 4). Shaime
and low spread of germination of control organiedsein
8°C was caused by low germination ability (0,7%).

In 8°C primed conventional seeds showed the highe
level of germination ability (fig. 1). Even afte® Hays they
germinated in 50% (control seeds 10%). Germindgeol
in organic seeds was significantly lower than imwmn-
tional ones, but after 20 days of germination, dliféer-
ences were smaller. Organic seeds of red beet shawe
positive reaction to a method of rinsing, while gentional |

ones inversely. .
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Rys. 3. Szybké kietkowania [dni] w temperaturze 8°C
konwencjonalnych i ekologicznych nasion burakakio-
Fig. 1. Germination ability [%] in 8°C of convential and wego uszlachetnianychzdymi metodami
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Rys. 1. Zdoin@ kietkowania [%] w temperaturze 8°C =
konwencjonalnych i ekologicznych nasion bur@kakio-
wego uszlachetnianychzadymi metodami

In 20°C germination ability of all seed combinaso
was much higher than in 8°C (fig. 2) and variechfr65%
(untreated organic seeds after 7 days of germimatio
97,7% (primed conventional seeds after 10 dayseofng
nation). All methods improved germination ability or-
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ganic seeds — most effective were rinsing and ngdbin rinsing priming ruobing control  LSD | rinsing priming rubking control  LSD
conventional seeds priming was the most effectiet¢hiod 7 days 10 days

of germination ability improvement. Rinsing worsdribeir m conventional - morganic

germination ability level comparing to untreatednirol

Source: own work Zrodlo: opracowanie wlasne
seeds.

Fig. 4. Time of germination [germination speed ysjdn
20°C of conventional and organic red beet seedgapeé

1o using different methods

Rys. 4. Szybké kietkowania [dni] w temperaturze 20°C
konwencjonalnych i ekologicznych nasion burakakio-
wego uszlachetnianychadymi metodami
In 8°C after 10 days of germination spread of geam
tion of treated seeds was similar or worse compaienun-
20 treated control (fig. 5). After 20 days of germioatit was
414 3,98 visible that only rubbing improved spread of corti@mal

g seed germination. Organic seeds germination spvessd

rinsing priming rubbing control  LSD | rinsing priming rubbing control  LSD .

improved by all methods of treatment.

In 20°C all used methods improved spread of organi
seed germination after 7 days (fig. 6). After 10/daf
germination only rinsed seeds germinated with highe
spread. For conventional seeds the only improvensént
Fig. 2. Germination ability [%] in 20°C of convential and ~ spread of germination was noticed for rinsed artbed
organic red beet seeds prepared using differertiodet seeds, but after 10 days differences were insigmfi
Rys. 2. Zdoln& kielkowania [%] w temperaturze 20°C Summary effect of all used methods on conventional
konwencjonalnych i ekologicznych nasion burakakio-  and organic seeds are showed in table 1 (in 8°G)alrle 2
wego uszlachetnianychzadymi metodami (in 20°C).
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Fig. 5. Spread of germination [days] in 8°C of centional  Fig. 6. Spread of germination [days] in 20°C of cemonal and
and organic red beet seeds prepared using differetitods organic red beet seeds prepared using differertitadst

Rys. 5. Réwnomiergé kietkowania [dni] w temperaturze Rys. 6. Réwnomiersié kietkowania [dni] w temperaturze 20°C
8°C konwencjonalnych i ekologicznych nasion buraka  konwencjonalnych i ekologicznych nasion burakaikiowego
klowego uszlachetnianychzalymi metodami uszlachetnianych gaymi metodami

Table 1. Comparison of conventional and organic seaction (referring to the control combinatiomifferent methods

of pre-sowing treatment in 8°C

Tab. 1. Poréwnanie reakcji nasion konwencjonalnyelkologicznych (w poréwnaniu z konteplna stosowane metody
przedsiewnej poprawy jakoi w 8°C

Seeds conventional organic
Temperature 8°C
Time 10 days 20 days 10 days 20 days
8 [Rinsing - 0 + - - + - - + + +
% Priming + + - + + 0 + - - + + +
= | Rubbing + 0 0 + + + + - - + + +
e} e} e} e]
© (%] [%)] © (%] [%)] © [%)] [%)] © [%)] (%]

+ increase, - decrease, 0 no effect
Source: own work Zrodlo: opracowanie wlasne

Table 2. Comparison of conventional and organid seaction (referring to the control combinatiom)ifferent methods

of pre-sowing treatment in 20°C

Tab. 2. Porownanie reakcji nasion konwencjonalny@kologicznych (w poréwnaniu z kongplna stosowane metody
przedsiewnej poprawy jaka w 20°C

Seeds conventional [ organic

Temperature 20°C

Time 7 days 10 days 7 days 10 days

B [Rinsing : - ¥ 0 ¥ n T+

% [Priming + + - + - + + 0 + 0

= | Rubbing + + + 0 + 0 + + + + + 0

Germination 2 k5 § 2 k5 E 2 k5 E 2 2 §
3 2 a 3 2 a 3 2 a 3 2 a
© [%)] 2] © [%)] [%)] © [%)] (%)) © 2] 2]

+ increase, - decrease, 0 no effect
Source: own work Zrodio: opracowanie wiasne

4. Discussion Rubbing was another method improving quality of-con
ventional seeds. This method reduces the thickokslse

In optimum temperature germination ability of conve pericarp, removing inhibitors of germination angistals of
tional seeds was satisfactory (94%). The same See8fC  salts which inhibit water uptake by the seed. Adow to
(simulating field, spring conditions) germinated nmuch  Podlaski [9] this method additionally helps to remo
lover per cent — 10,3% after 10 days and 73,3% &fle pathogens from the pericarp surface and the oatgsrs.
days of incubation. In this temperature the moftatite  Also Domoradzki et al [2] confirm effectivenessrabbing
method of germination ability and speed improvemeas as a method improving beet seed quality, decreasing
priming (by 40% and 0,9 days respectively afteda@s of number of infections and making sowing easier.

germination). Priming is a frequently used methédeed Organic red beet seed germination ability in 207&s
improvement, especially for vegetables and ornaatentonly 82% (control combination after 10 days of
plants [1, 3, 4, 6, 7]. germination). All applied methods improved coursk o
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germination of organic seeds. The most effectivehou
appeared to be rinsing. According to DomoradzkaleR]
process of rinsing in combination with rubbing camove
85% of inhibitors and ions from beet pericarp. Nembf
microorganisms colonizing rubbed and rinsed seeds 2v
times lower comparing to control seeds. 3

After any used method of pre-sowing treatment oiga
seed showed much better parameters of germinati8hG
comparing to untreated organic seeds, availablethen
market. Seed treatment of organic sowing mateppkears
to be effective and worth of further elaboration.

(2]

(4]

5. Conclusions [5]
1. Raw organic red beet seeds showed much lower
germination ability than conventional ones.

2. Both seed bulks reacted to pre-sowing treattiéfatently.

3. All used methods improved germination abilityd aspeed [6]
for organic seeds. | was most noticeable in tenipera8°C,
simulating spring field conditions.

4. Rrinsing was the most effective method for oigjageds. 7]
5. Priming was the most effective method of coreesal
seeds quality improvement.

6. Conventional red beet seeds reacted negatieelthe

process of rinsing.

(8]

6. References

[1] Badek K., Van Duijn B., Grzesik M.: Effects of watsup-
plymethods and seedmoisture content on germinatibn

(9]

Aleksandra ORZESZKO-RYWKA, Matgorzata ROCHALSKA, Anna AMBROZIAK

54

China aster (Callistephus chinensis) and tomato (hw-
con esculentum Mill.) seeds. European Journal abAgmy,
2006, 24, 45-51.

Domoradzki M., Korpal W., Weiner W., Witek Z.: Bada
procesu tugowania szlifowanych nasion burékéktowego,
Inzynieria Rolnicza 2007, 5(93), 115-121.

Grzesik M., Janas R.: Wplyw hydrokondycjonowaniaaka
tywnos¢ metabolicza oraz wschody siewek marchwi. Jour-
nal of Research and Applications in Agricultural Eregring,
2011, Vol. 56 (3), 127-132.

Grzesik M., Janas R., Romanowska-Duda Z.: Stymulacja
wzrostu i proceséw metabolicznycllazowca pensylwa
skiego Sida hermaphrodita Problemy liynierii Rolniczej,
2011, 4, 81-87.

Grzesik M., Janas R., Gérnik K., Romanowska-Dud®if:
logiczne i fizyczne metody stosowane w produkdjisizla-
chetnianiu nasion. Journal of Research and Apptinatin
Agricultural Engineering, 2012. Vol. 57(3), 148-150
Grzesik M., Nowak J.: Effect of matriconditioningdh hy-
dropriming onHelichrysum bracteaturh. seeds germination,
seedling emergence and stress tolerance. SeedcS&cenl
Technology, 1998, 26, 363-376.

Janas R., Grzesik M.: Poprawa wacicsiewnej nasion kopru
wioskiego (Foeniculum vulgare Mill) metgdondycjonowa-
nia. Postpy Nauk Rolniczych, 2009, 239-246.
Orzeszko-Rywka A., KalwaZeberkiewicz A.: Charaktery-
styka i pochodzenie materialu siewnego w gospodarcst
ekologicznych wojewodztwa mazowieckiego. JournaRef
search and Applications in Agricultural Engineerir&09,
Vol. 54 (4), 36-40.

Podlaski S., Produkcja nasion buraka cukrowego sokigj
jakosci. Warsztaty nasienne, Krakéw, 2000.

,Journal of Research and Applications in Agricultural Engineering” 2015, Vol. 60(4)



