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Abstract. The experiments were carried out to find out tHeatfof Australian tea treéViglaleuca alternifolia
Ch.) oil on the quality of organic carrddducus carota L.) ‘Perfekcja TOR’ seeds. The cultivar is latégh
yielding, good for storage and useful for procegsiits flesh is juicy and very tasty. The organéeds for
experiments were taken from a Polish seed comp@nysted S.A.”. The seeds were soaked for 15 miriotes
0,25 — 0,75% water and alcohol solutions of 2% Btdextract of the oil. In other treatment, onlycdlol in the
same concentrations and only chemical dressing oangp— Dithane 45 80 WP - were used. The checksseed
were untreated. It was found out that the Austnaiéa tree oil could be used to improve qualitpm@fanic carrot
seeds. When soaked in 0,75% alcohol solution ofoi%and then rinsed with water for 30 seconds, gbed
germination increased from 56% to 72%. Howevethatsame time, a big variability in the receivesutts was
found, so the results were only partly proved stigglly. The improvement of the germination camestty
from lowering the number of dead seeds in the sanmfthe tested oil did not affect the seed vigoure Tsed
chemical Dithane increased the number of contaméhand healthy ungerminated germs, at the sanmeg tim
however, decreased the number of dead seeds.

INTRODUCTION

Organic food has been in the interest of at le@%b 4f the society [AAmICKI, 2001].
They see it as a source of healthy and trendy Batthis reason, breeders, seed growers and
traders [HbruBowicz 1999, BRALEWSKI AND HotuBowicz 2004]. Garden carrot is in Poland
a leading vegetable crop in commercial productitamding for at least 20% of all grown
vegetables [BOLENSKI 2005]. In organic production, however, the protrctimits come
from lack of licensed growers, suitable cultivargl dimits in controlling diseases and pests
[BRALEWSKI AND HoruBowicz, 2004]. Especially difficult is to biologically dss seeds
[BRALEWSKI AND WILK 2004]. The Australian tea tre&@aleuca alternifolia Ch.) oil has
been successfully used to control vegetable arusltiseases [BRUVENI et al. 2006].

The main purpose of these experiments was to futdfahe oil extracted from the
Australian tea tree could be used to improve sedity of organic carrotaucus carota L.)
seeds.

MATERIALS AND METHODS
The organic seeds of the garden carrot ‘Perfek@& Twere received from a Polish

seed company “Torseed S.A.”. The cultivar has hessd in organic production because it is
late, high yielding, good for storage and usefuldmcessing. Its flash is juicy and very tasty.



The seeds were produced as organic seeds. Thecteafrail of the Australian tea tree
(Melaleuca alternifolia Ch.) was bought from a company “POLLENA” locatedWarsaw,
Poland.

The seeds were soaked for 15 minutes in 0.255%water and alcohol solutions of
2% and 5% oil extracts. Then the seeds were or marensed with water for 30 seconds. In
other treatment, the seeds were soaked only ialtodhol (the some concentrations), only in
water (the same concentrations) or treated witlthieenical dressing compound — Dithane 45
80 WP —in the dose of 3 g / kg of seeds. The ckeekls were untreated.

- C — Check,

- D — chemically dressed with Dithane 45 80 WP,

- W — destilled water, 0,25 W -0,25% water solutadrthe oil,

- 0,25 WR - 0,25% water solution of the oil, thersed with destilled water,

- 0,5 W - 0,5% water solution of the oil,

- 0,5 WR - 0,5% water solution of the oil, thersed with destilled water,

- 0,75 W - 0,75% water solution of the oill,

- 0,75 WR - 0,75% water solution of the oil, thersed with destilled water,

- A2 — 2% alcohol solution, A2R — 2% alcohol sabutj then rinsed with water,

- A5 — 5% alcohol solution,

- A5R — 5% alcohol solution, then rinsed with water

- 0,25 A2 - 0,25% alcohol solution of 2% oil extra

- 0,25 A2R - 0,25% alcohol solution of 2% oil extrahen rinsed with water,

- 0,5 A2 — 0,5% alcohol solution of 2% olil extract,

- 0,5A2R - 0,5% alcohol solution of 2% oil extratten rinsed with water,

- 0,75 A2 — 0,75% alcohol solution of 2% oil extrac

- 0,75 A2R - 0,75% alcohol solution of 2% oil extrahen rinsed with water,

- 0,25 A5 — 0,25% alcohol solution of 5% oil extrac

- 0,25 A5R - 0,25% solution of 5% oil extract, thrersed with water,

- 0,5 A5 — 0,5% alcohol solution of 5% oil extract,

- 0,5 A5R - 0,5% solution of 5% oil extract, thamsed with water,

- 0,75 A5 — 0,75% alcohol solution of 5% oil extrac

- 0,75 A5R — 0,75% solution of 5% oil extract, thrersed with water.

For all seeds their germination was evaluated basetthe routine ISTA rules. The 6
samples of 50 seeds each were placed on blottipgr pa the Petri dishes. Their energy and
capacity of germination were evaluated 7 and 14 ddter keeping them in the darkness at
20°C, respectively. The numbers of normal, abnormahtaminated with diseases, dead and
healthy ungerminated seeds were counted.

The vigour test was run on 300 seeds for eachntez#it They were germinated in the
darkness at 2C. Every day, for 2 weeks, the number of germimptiaeds was counted. For
germinated seeds were considered those, which geeresat least 1 mm long. Then, using
the programme SeedCalculator 2.1 theTps, T+s, U7s.25and mean germination times (MGT)
values were calculated; ¥ time needed for germinating 1% of all the se@&ds;- 25% of all
the seeds, 75 — 75% of all the seeds anddJs— time needed for germination from 25% to
75% of all the seeds.

The received data was analyzed stastically. Theawee was calculated and
significant differences were calculated based enhincan’s test at = 0.05.



RESULTS AND DISCUSSION

The carried out experiments proved that soakingrimgcarrot seeds in the solution of
the Australian tea tree oil only partly affecte@itbgermination. Out of the tested treatments,
soaking the seeds for 15 minutes in the 0,75% alceblution of 5% extract of the oil
increased their germination from 56% to 72% (Fiy. However, at the same time, the
received results varied much so the received @iffege was only partly proved statistically.
The received improvement of the germination did omtne from lowering the amount of
abnormal, contaminated germs or healthy ungerminagzds (data not shown), but came
from the lowering of dead seeds (Fig. 2). Seedbenbest treatment had only about 6 times
less dead seeds than the check seeds.

The used oil did not improve the seeds and seediiigpur measured by the speed of
germination. On the opposite, there was a delayemmination in some cases (Fig. 3). The
same was observed for the MGT, in some casesrehentent of the seeds with oil slowed
down their germination by increasing their MGT (F49.
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Explanations:

* means followed by the same letter are not sigaiftly different according to the Duncan’s test at
=0,05

** explanation — see the “Material and method”

Fig. 1 Effect of treating the organic carrot ‘Pé&di@a TOR’ seeds with oil from the Australian teagr
on their germination capacity (%)
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Explanations:

* means followed by the same letter are not sigaiftly different according to the Duncan’s test at
=0,05

** explanation — see the “Material and method”

Fig. 2. Effect of treating the organic carrot ‘Rdsdja TOR’ seeds with oil from the Australian tezet
on dead seeds
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Explanations:

* means followed by the same letter are not sigaiftly different according to the Duncan’s test at
= 0,05

** explanation — see the “Material and method”

Fig. 3. Effect of treating the organic carrot ‘Rdja TOR’ seeds with oil from the Australian teset
on their vigour measured by the speed of germinai@ressed by 4
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Explanations:

* means followed by the same letter are not sigaiftly different according to the Duncan’s test at
= 0,05

** explanation — see the “Material and method”

Fig. 4. Effect of treating the organic carrot ‘Rddja TOR’ seeds with oil from the Australian teset
- on their vigour expressed by the mean germindiioa

The carried out experiments partly proved thatAbstralian tea tree oil could be used
to improve germination of the organic carrot seddss result, although only partly proved
statistically, has a certain practical value. Npomts on this matter has been found in the
available literature.

The recorded improvement was a result of the nunobetead seeds in the tested
samples. This observation is in agreement of fipdihKLIMACH et al. (1996)andROUVENI
et al. (2006) who reported the ethereal oil to mdrdiseases in vegetable and herb crops.
Also KeDziA et al. (2004) reported that such dsi¢hophyton mentagrophytes, T. rubrum,
Microsporum cansis, M. gypsem as well asAspergillus niger andA. flavus). The method thus
has some future to be used to biologically condéborganic seeds.

The usefulness of the oil to improve seed vigouthaf sample was not proved. It
could come from specific response to a given cnopven cultivar. Further research in this
area is needed.

CONCLUSION

The Australian tea tree oil could be used to imprgermination of the organic carrot
seeds.
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