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THE EFFECT OF TREATING THE SEEDS OF Brassica oleraced. WITH AQUEOUS
EXTRACTS ON THE GERMINATION CAPACITY AND SEED HEALT HINESS

Summary

In the experimental trial the influence of the apu extracts on the germination capacity and swfe@ntamination of the
seeds of Brassica oleracea L. white cabbage, ‘Siead variety was assessed. The extracts in tha fifrmacerate, infu-
sion and decoction were prepared with the use férdint morphological parts of 40 plants specidse Tesults obtained
allowed to indicate the plants the extracts of whimth stimulated the germination of the seeds lamited their surface
contamination with microorganisms. Additionallyetmformation which manner of obtaining the extsastimulated the
viability and health of analyzed seeds most effelstiwas received. Among applied extracts the geatioin capacity of
cabbage seeds was stimulated the most effectiyefyrdparations of Juniperus communis fruit (+20,§7%erbascum
thapsiforme flowers (+20,48%), and green parts géfisia absinthium (+19,61%). In turn, the heattbés of the cabbage
seeds provided the greatest degree by treatmerfivrais of extracts (macerate, infusion, decoctiohCarum carvi fruit
(-78,14%), roots of Archangelica officinalis (-78%) and Salix alba and S. purpurea bark (-69,03%).

The germination of seeds was stimulated by thaetstin the form of infusions, whereas the micraoigms colonization
was limited by macerates.

Key words seeds, cabbage, plant extracts, germination capasurface contamination, seeds healthiness

WPLYW ZAPRAWIANIA WYCI AGAM[ RO SLINNYMI NA ZDOLNO SC KIELKOWANIA
| ZDROWOTNO SC NASION Brassica oleraced..

Streszczenie

W ddwiadczeniu oceniano wptyw dziatania wygdw wodnych na zdolsé kietkowania oraz kontaminacpowierzchnio-
wq nasion kapusty bialej Brassica oleracea L. odmidggmienna glowa’. Wyeigi w postaci maceratow, naparow i wy-
waréw wykonano z efiych czsci morfologicznych 40 gatunkéwstm. Uzyskane wyniki badaprzyczynity si do wskaza-
nia roslin, z ktérych wyeigi dziataty zaréwno stymuliggo na kietkowanie nasion jak i ich zdrowathoDodatkowo uzy-
skano informagj, ktéry ze sposob6w pozyskiwania wgéw najsilniej stymulowat zdolsié kietkowania i zdrowotni@ ba-
danych nasion. Sgmd zastosowanych wygjéw zdolnéé kietkowania nasion kapusty najkorzystniej stymalgvprepa-
raty z owocow Juniperus communis (+20,67%), z ldwa¥erbascum thapsiforme (+20,48%), oraz gcizzielonych Ar-
temisia absinthium (+19,61%). Z kolei zdrowaifimasion kapusty w najekiszym stopniu zapewniato zaprawianie nasion
kazdgq z wykorzystanycform wyciggow (macerat, napar, wywar) z owocéw Carum car¥8(14%), korzeni Archangelica
officinalis (-72,48%) oraz kory Salix alba i S. purea (-69,03%). Kietkowanie nasion stymulowaty iwgicw formie na-
parow, natomiast zasiedlenie drobnoustrojami ogcaaly maceraty.

Stowa kluczowe nasiona, kapusta, wygji roslinne, zdolngé kietkowania, kontaminacja powierzchniowa, zdrovwestn

nasion

1. Introduction

The customers’ interest in healthy food causesased
demand for raw material coming from ecological feagn
Such raw material must have a certificate, whightha
same time, is the confirmation that the plant proom
preparations included in the list of the Institafé’lant Pro-
tection (www.ior.poznan.pl) were applied. In th@legical
agriculture it is also admitted to apply the prepians of
natural origin, provided so as to stimulate thewgto of
crop and limit its colonization by pathogens. Tippr@pri-
ately selected plant extracts eliminate only agagsh
without destroying the useful organisms, whereas,iti-
stance, the preparations for seeds treatment ndued-
vantageously their germination capacity and thesligping
plants have longer root system, are more greenhand
bigger mass [16].

The analysis of the plant extracts documentechatiie
bacterial and antifungal effects, however, there arfew
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complexin vitro studies of the effects inflicted by the prod-
ucts of plant's metabolism on agrophags. This tesul
probably from the difficulties found in the nornmdd
methods of their sensibility assessment [11, 13165

The impact of the preparations of plant origintbe en-
vironment is also of significance. The chemical poomds
in their powdery form increase the area of theiread to
the areas adjacent to the crop fields and thuséntie ad-
versely the biodiversity. In case of the preparatiof plant
origin they are subject to biodegradation quickeant the
synthetic compounds [12].

The main purpose of the conducted research wes-to
fine the influence of the aqueous extracts frondiff@rent
plant species on the germination capacity of clawliér
seeds which had been treated therewith. The sahect
plant species was dictated by previous studiesdeaton-
strated that the analyzed plant extracts stimulatsel
healthiness and germination capacity of oily, cewraad
legume plants. The measurable effect of the papses, w
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however, indicating of the plants which, apart fréwnge
fungistatic potential stimulated the germinationcabbage
seeds. The applying the extracts from these plantbe
ecological farming and in the integrated farmingyrba an
alternative for chemical measures of plant protector
may be the measure supporting the protection oftpla
grown conventionally.

2. Material and research methods

The research material included not-treated sedds
white cabbageBrassica oleracea L:Stonehead’ variety,

coming from Zaktad Hodowlano-Nasienny (Farming and

Seed Plant) in Gebiewo.

The plants from which the extracts in the fornmaicerate,
infusions and decoction were prepared were listeBable 1.
The dried plant material came from the ‘Herbapilies

Plant extracts in the form of macerate, infusiod de-
coction were prepared following the below presemtedh-
odology. Macerate - 5 g of dried plant were pouwnéth
100 ml of cold water and left for 24 h in temperatwf
20°C, and afterwards were filtered; infusion - Bfgplant
were weighed and poured with 250 ml of boiling wasted
left under cover for 30 minutes, when cold filter&@kcoc-
tion - 8,75 g of each dried plant was weighted padred
with one liter of distilled water. The suspensioaswthor-
oughly stirred and left for 24 hours and then kbifer 15
minutes. Boiled decoctions were sieved on the sigite

ment criterion referred to the number of seedsmgaating
normally, germinating abnormally; healthy not gemating
and dead seeds (colonized by bacteria and funigd.study
was performed in 3 replicates for each type ofamty of
each herb and a control sample. For every repet#io-
counted for 100 seeds of cabbage.

The obtained results were calculated as a pemerdh
the control, which was white cabbage seeds treait
sterile water.

o The formula used to calculate the% of seed conaptare
the control:

X % = (100x a/k) — 100
where: X% - deviation from the control combinatian,-
average number of seeds in the test sample, k ragee
number of seeds in the control sample. In the chger-
mination capacity, the values with the (+) marki¢ate the
increase in germination relative to the control. aMdas in
the case of the healthiness of the seeds the vataesed
with the sign (-) have proven to reduce the contatimn of
the seed by the microorganisms in relation to tirerol.

The obtained results were statistically developgdhe
analysis of variance (ANOVA) with single classifiican (P
= 95%)), for plant species, the manner of extraeparation
and assessment criterion (two-factor analysis ofanae).
The least significant difference (Fisher test — MR was
also determined. The results calculated into patsce re-
lation to the control object which were the caolifier

gauze lining into glass containers and analysed nwheseeds treated with sterile water were presentéthbles 2

cooled [23].

The plant extract obtained after the filtrationreveised
for wet treatment of the seeds. The seeds wereeahiakhe
laboratory shaker of 358 A type for 10 minutes. Bkeds
in the extracts for treating were left for 20 hourshe tem-
perature of 23C, covered with aluminum foil [16].

The trial was carried out with the use of tissupgraest
(ISTA 2007 - International Seed Testing Association
Chapter 7) determining: germination capacity. Theeas-

and 3. To compare the results obtained for the agdb
seeds and the assessment criteria (between geionirat
pacity and seeds healthiness) the correlation rgfior o =
0,05 and for = 0,01) and variable V% were used. The sig-
nificance of the correlation ratio at P=95% was kedr
with the sign “*” and at P = 99% by a double sign
“*xx7 Statistical analysis was carried out with thuese of the
following software ANW (Analysis of Experience Vari
ance) and ANK (Analysis of Experience Correlation).

Tab. 1. Plants and organs from which aqueous dgtreere prepared

Tab. 1. Réliny, z ktérych zostaly przygotowane vaggi
1. Acorus calamus. (rhizome); 21. Lavandula verd. (flowers)
2. Aesculus hippocastanulm (bark) 22. Levisticum officinalk. (roots)
3. Aesculus hippocastanuniflowers) 23. Linum usitatissimum. (seeds)
4. Allium sativuni_.(bulb) 24. Marrubium vulgaré.. (herb)
5. Archangelica officinali$loffm. (roots) 25. Matricaria chamomilld.. (inflorescence)
6. Arctium lappd.. ( roots) 26. Melissa officinalid..(leaves)
7. Artemisia absinthiurh. (herb) 27. Mentha piperitd_. (leaves)
8. Artemisia vulgarid.. (herb) 28. Origanum majorand. (herb)
9. Betula verrucos&hrh. (leaves;) 29. Pinus sylvestrik. (young sprouts)
10. Calendula officinalig.. (flowers) 30. Quercus robuk. (bark)
11. Camelina sinensis (leaves) 31. Ribes nigrunh.. (leaves)
12. Carum carvL. (fruit) 32. Rosa canind.(fruit)
13. Coriandrum sativurh. (fruit) 33. Salix albaandS. purpured..(bark)
14. Crataegus oxyacantha (flowers) 34. Sambucus nigra. (flowers)
15. Equisetum arvenge (herb) 35. Saponaria officinalig. (roots)
16. Frangula alnudill. (bark) 36. Satureja hortensis. (herb)
17. Hyssopus officinalis. (herb) 37. Taraxacum officinal@/eb. (roots)
18. Inula heleniunh.. (roots) 38. Urtica dioicaL. (leaves)
19. Juglans regid. (leaves) 39. Verbascum thapsifornhe (flowers)
20. Juniperus communis (fruit) 40. Zea mayk. (stigmas)
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Source: own work Zrdlo: opracowanie wiasne
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Tab. 2. Germination capacity of white cabbage séddsiation from control, %) depending on plant@ps from which

extracts were prepared and method of their preiparat

Tab. 2. Zdolné kietkowania nasion kapusty biatej (odchylenie odbli kontrolnej, %) w zalmasci od gatunku réliny, z
ktorej wycigi byty zrobione oraz od sposobu ich przygotowania

3. Results and discussion

The analysis of variance indicated that both geatibn
capacity and seeds healthiness change dependirtheon
origin of the extract (plant species used to prephe ex-
tract) as well as the manner of its preparing. Triterac-
tions of £'degree also proved to be significant.

Treatment of white cabbage seeds with the extreststed
in average increase in the germination capacityhy%.
The extracts prepared from different plant spesteswed
different influence on the germination capacitye$pec-
tively the manner of their preparing.

Species of the plant from which the extracts weepared Form of plant_extracts Medium
macerate decoction brew
Acorus calamus 5,57 -2,09 -2,31 0,39
Aesculus hippocastanum -14,29 -13,59 -12,54 -13,47
Aesculus hippocastanum 3,82 2,79 -8,91 -0,77
Allium sativum -0,35 -3,83 -9,90 -4,69
Archangelica officinalis 3,48 9,41 20,13 11,01
Arctium lappa 1,04 -1,74 4,95 1,42
Artemisia absinthium 34,84 23,34 0,66 19,61
Artemisia vulgaris 1,04 -2,79 -15,18 -5,64
Betula verrucosa -1,04 -20,56 -43,89 -21,83
Calendula officinalis -3,83 -2,79 2,31 -1,44
Camelina sinensis -5,57 -6,27 -9,24 -7,03
Carum carvi -21,95 20,91 20,13 6,36
Coriandrum sativum 3,83 3,83 -7,26 0,13
Crataegus oxyacantha 7,66 2,44 -1,65 2,82
Equisetum arvense 4,18 0,35 -30,69 -8,72
Frangula alnus 0,00 1,74 -12,21 -3,49
Hyssopus officinalis 12,89 21,25 7,92 14,02
Inula helenium 20,91 10,45 -16,50 4,95
Juglans regia 1,04 4,18 -4,62 0,20
Juniperus communis 28,92 20,21 12,87 20,67
Lavandula vera -7,66 -6,97 -13,20 -9,28
Levisticum officinale -3,48 8,36 4,62 3,17
Linum usitatissimum 5,23 3,83 -15,84 -2,26
Marrubium vulgare -20,56 5,23 -11,22 -8,85
Matricaria chamomilla 17,77 26,83 -18,15 8,82
Melissa officinalis 20,91 25,44 -1,65 14,90
Mentha piperita -6,27 0,00 -16,17 -7,48
Origanum majorana 1,74 5,92 21,78 9,81
Pinus sylvestris -16,38 0,00 -7,26 -7,88
Quercus robur -0,35 1,74 -3,30 -0,64
Ribes nigrum 13,94 5,57 25,08 14,86
Rosa canina -2,79 16,72 -7,92 2,00
Salix albai S. purpurea -7,66 -1,39 20,13 3,69
Sambucus nigra 2,44 -12,19 -15,84 -8,53
Saponaria officinalis 5,23 2,44 -12,21 -1,51
Satureja hortensis -8,71 5,92 4,29 0,50
Taraxacum officinale 28,57 21,60 -6,93 14,41
Urtica dioica -6,62 1,04 -7,59 -4,39
Verbascum thapsiforme 21,95 23,00 16,50 20,48
Zea mays 5,92 2,79 -9,90 -0,40
Medium 3,14 5,08 -4,02 1,40
NIRform of plant extract 1153 NIF Elant species 5164 | NIRnteraction= 9177

Source: own work Zrodlo: opracowanie wlasne

noted for following extracts: frorduniperus communiguit
(average germination capacity of 20,52%9m Verbascum
thapsiformeflowers (20,42%)nd from green parts @r-

temisia absinthiun§19,28%). However, some extracts used

in the trial inhibited the seeds germination whempared
to control. The germination capacity was limited 4%;5%
of extracts (range from -0,56% to -22,24%). Theramtt
from Betula verrucosaleaves (-22,24%), fronAesculus
hippocastanunbark (-13,45%), fromLavandula verglow-

ers (-9,35%) limited the germination capacity thesin In
spite of differences in the strength of extractfuencing
the germination capacity ranking thereof, theiriwaigt

Germination capacity was stimulated by the extracttaken into account was in fact compliant (r > lingtr).

from 52,5% of plants (range from +0,12 to +20,52%)e
most advantageous influence on germination capacity
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Also, the manner of extracts preparing, irrespecthe
remaining assessed factors (tab. 2) differentitttedseeds
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germination capacity. Infusion (+5,08%) and mageratsignificant increase in the germination capacithgw com-
(+3,14%) influenced it the most stimulating, where¢he pared to absolute control combination), and in 4ts%rop.

decoction limited it by -4,02%.

In spite of different activity of aqueous extradtsvas Comparing the reaction of cabbage seeds to thacst
found out that their influence on the germinati@pacity used for the treating thereof it was found out tiwet ger-
of treated seeds of white cabbage was in fact damipl mination capacity was favourably influenced, tonsaBer
The value of correlation ration amounted to r =38*7 or bigger degree, by all forms of extracts (maegratfu-

It was also ascertained that irrespective of tkigaet sion, decoction) prepared froduniperus communifruit
origin the reaction of tested cabbage seeds dedempien (average: macerate +28,92%, infusion +20,21%, di&coc

the manner of their preparing.

+12,81%). Similar influence was observed in caseof

Analysing the reaction of cabbage seeds to theamu tracts fromVerbascum thapsiformowers (average: mac-
extracts (tab.2), depending on their origin and mearof erate +21,95%, infusion +23,00%, decoction +16,5a%¢)
their preparing (1 degree interaction) it was ascertained thafrom green parts ofArtemisia absinthium (macerate
among 120 tested combinations, in 55% of cases thas a +34,84%, infusion +23,34%, decoction +0,66%).

Tab. 3. The number of contaminated seeds of wihibdage (deviation from control, %) depending omippecies from
which extracts were prepared and method of theipgration

Tab. 3. Liczba zagmnych nasion biatej kapusty (odchylenie od prolkitkolnej, %) w zalénasci od rodzaju réliny, z
ktorej wycigi zostaty sporgdzone oraz od sposobu ich przygotowania

Species of the plant from which the extracts weepared Form of plant extracts Medium
macerate decoction brew

Acorus calamus -44,93 -14,49 94,59 11,72
Aesculus hippocastanum -43,48 5,80 37,84 0,05
Aesculus hippocastanum -47,83 -33,33 37,84 -14,44
Allium sativum -28,98 10,14 2,70 -5,38
Archangelica officinalis -79,71 -78,26 -59,46 -72,48
Arctium lappa -60,87 -30,43 13,51 -25,93
Artemisia absinthium -86,96 -84,06 -5,40 -58,81
Artemisia vulgaris -28,98 -15,94 21,62 -7,77
Betula verrucosa -37,68 -10,14 110,80 20,99
Calendula officinalis -57,97 -28,99 0,00 -28,99
Camelina sinensis -66,67 -26,09 0,00 -30,92
Carum carvi -88,41 -81,16 -64,86 -78,14
Coriandrum sativum -76,81 -53,62 8,11 -40,77
Crataegus oxyacantha -42,03 -21,74 45,95 -5,94
Equisetum arvense -43,48 -24,64 10,81 -19,10
Frangula alnus -2,90 -8,70 45,95 11,45
Hyssopus officinalis -86,98 -84,06 -16,22 -62,42
Inula helenium -75,36 -59,42 -16,22 -50,33
Juglans regia -72,46 -68,12 54,05 -28,84
Juniperus communis -79,71 -78,26 -24,32 -60,76
Lavandula vera -68,12 -73,91 72,97 -23,02
Levisticum officinale -69,56 -57,97 10,81 -38,91
Linum usitatissimum -53,62 -44,93 191,90 31,12
Marrubium vulgare -1,45 -15,94 43,24 8,62
Matricaria chamomilla -78,26 -71,01 35,14 -38,04
Melissa officinalis -69,56 -75,36 32,43 -37,50
Mentha piperita -36,23 -43,48 40,54 -13,06
Origanum majorana -72,46 -75,36 -51,35 -66,39
Pinus sylvestris -81,16 -57,97 43,24 -31,96
Quercus robur -52,17 -57,97 72,97 -12,39
Ribes nigrum -81,16 -65,22 -56,76 -67,71
Rosa canina 0,00 -34,78 48,65 4,62
Salix albai S. purpurea -72,46 -72,46 -62,16 -69,03
Sambucus nigra -43,48 -18,84 0,00 -20,77
Saponaria officinalis -47,83 -20,29 64,86 -1,09
Satureja hortensis -81,16 -76,81 -13,51 -57,16
Taraxacum officinale -76,81 -53,62 54,05 -25,46
Urtica dioica -46,38 4,35 40,54 -0,50
Verbascum thapsiforme -81,16 -66,67 -24,32 -57,38
Zea mays -33,33 -10,14 48,65 1,73
Medium -57,46 -44,35 22,23 -26,53
NlRform of plant extract™ 4146 NlRJIant specie§ 16149 | NIRﬂteraction= 28156
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The seeds germination capacity was influenced most It was ascertained that 76% from among 120 of ana-

favourably by the extracts prepared from 72,5%nalgsed
plants (range +0,35% to +26,83%), and in particuiu-
sions prepared from capitulum dfatricaria chamomilla
(average germination capacity +26,83%), frbhalissa of-

from green partsf Artemisia absinthiunfaverage germina-

tion capacity +23,34%)Macerate prepared from 60% of (+110,80%), and extracts from roots Atorus calamus

plants (range +1,04% to +34,84%) stimulated thengsa-
tion capacity. The best when they were prepareud fyjoeen
parts of Artemisia absinthiun{+34,84%), fruits ofJunipe-
rus communig+28,92%) and roots afaraxacum officinale
(+28,57%). But, the infusion made of 32,5% of asaty
plant species (range +0,66% to +25,08%) influereféet-
tively the germination capacity. The most effectpreved
to be the infusions dRibes nigrunieaveg+25,08%), green
parts of Origanum Majorana(+21,78%) and the roots of
Archangelica officinalisfruit of Carum carviand bark of
Salix albaandS. purpureagermination capacity +20,13%
in relation to control).

The reaction changeability (V%) expressed by #re g
mination capacity amounted to 9,73%.

Treatment of white cabbage seeds with the plainaets
caused the number of germinating seeds colonizeitrp-
organisms drop by average of -26,53% in relaticzotdrol.

lyzed combinations significantly limited the numbef
colonized seeds when compared to absolute cordrobc
nation and 24% caused its increase.

Colonization of the cabbage seeds increased maftly
ficinalis leaves (average germination capacity +25,44%er treating by the extracts d&finum usitatissimunseeds

(+191,90%), extracts fromBetula verrucosa leaves
(+94,59%).

Analysis of germination capacity variation of theeds
treated with the extracts made of different plasmtsl the

number of seeds with the symptoms of microorganisms

colonization proved that the stronger the extraicisted
the microorganisms contamination of the seeds #tteb
was their germination. This is confirmed by cortiela ra-
tio (contamination x capacity), which amountedQ@G8**.

Many species of plants and different parts thewmef
applied in folk medicine, herbal treatment and dsroetic
industry but only within last few years they stdrt® be
recognized as a potential source of antimicrobiadsich
could be used in the plant protection [1-7].

The products of plant metabolism are created &
transformation processes of shikimic, mevalonic arado-
nic acids. The synthesis of created compounddliseimced
by: stage of growth and development of the plaehetic

The number of seeds colonized by microorganismnesonditions and conditions of the environment. T bne

was limited by 90% of extracts (fron8,43% t0—-80,59%),
and in particular by extracts made of the fruitsGafrum

carvi (-80,59%), roots of Archangelica officinalis
(-74,83%), and green parts oflyssopus officinalis
(-70,85%).

Treatment of the seeds with the extracts from a6
of herbs caused the increase of the number of seigithe
symptoms of being colonized by microorganisms (frem
1,71% to + 5,14%). And the increase was the biggbsn
the extracts were made Bfangula alnusbark (+5,14%),

include light availability — the intensity of UV dation,
temperature, and also the availability of nourishimand
mineral products. Also the time of the year, dag ather
external factors determine the concentration of dheve
mentioned substances. Preparation in the form oéaus
extracts is the most common and the simplest metheid
ing use of beneficial effects of herbs. The faatetermin-
ing their activity is the temperature of extractiprocess.
Depending on the temperature transferring from ctwn-
pounds biologically active to extracts is diffeiateéd as

Marrubium vulgareg(+2,33%).

Amongst the analysed aqueous extracts, the nuofber

cal structure [14].
The tests using the aqueous extracts to treat szegs

the seeds showing the symptoms of contaminatiom witWere conducted in the largest scope by Sas-Piokaasd

bacteria and fungi was limited both by macerateeiage
drop by -57,46% in relation to control), and thé&usgion (-
44,35%). Only in case of decoction the increaseamfi-
tamination was observed (+22,23%).

others. In these analysis the significant variatibthe in-
fluence of extracts made of different plants anfifedént
manner of their preparation onto the germinatiopacéty
and the contamination of the seeds by microorgaisas

The reaction changeability (V%) determined by thedscertained. At the same time, the significancentefrac-

number of seeds at which the colonization by migyan-
isms was ascertained amounted to 23,58%.

tion depending on the extract origin (herb), manofethe
preparation thereof, as well as interaction betwtwse

Treatment of the cabbage seeds with infusions roade factors was ascertained [16-22]. Also, previousyag of

92,5% of plants caused the drop of their contar@nain
the range from -8,70% to -84,06%. The biggest réoic
was observed after treating the cabbage seedgheitimfu-
sions made of green parts d@frtemisia absinthium(-
84,06%) andHyssopus officinalig-84,06%), as well as
fruit of Carum carvi(-81,16%).

the authors of this paper conducted on, among sittibe
seeds of oil crops, root crops and bean family icowefd
that both seeds viability (energy and germinatiapacity)
and the contamination with microorganisms change
pending on the origin of the aqueous extract (gedf
herb) and the manner of its preparation (macenafigsion,

Macerate made of 97,5% of plants influenced the dedecoction). It was also ascertained that the acgieatracts

crease of number of colonized seeds (range froAb% to

limited the number of seeds colonized by bactenfangi

— 88,41%). The biggest reduction was ascertainednwh (0 different degree, in particular the manner ofrant

macerate fronCarum carvifruit (-88,41%), green parts of
Artemisia absinthiun-86,96%) andHyssopus officinalig-
86,96%) were used.

The healthiness of cabbage seeds was stimulatex$uit
of the application of all forms of extracts (mat¢eranfusion,
decoction) made of fruit o€arum carvi,bark of Salix alba
andS. purpureaas well as roots drchangelica officinalis.
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preparation differentiated the seeds colonizatinrcase of
the assessment of health and viability of the seadstheir
treatment by aqueous extracts it was ascertainai ftbr
instance in case of beet, infusions were the na&iurable
[5].

Obtained results of own research and those otpted
authors indicate that the use of herbs of largeerdnof
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secondary metabolism products which are succegsfaid
by herbal treatment may become an alternativetfermical
preparations of plant protection. The results ofmoxe-
search and those obtained by Sas-Piotrowska
Piotrowski [22], and also earlier results of Czdisiia and
others [5] confirm biological activity of plant eatts.
However, it is dependent upon several factorsnibst im-
portant of which is the content of defined chemicain-
pounds and their diffusion ability. It was obsenrwedliffer-
ent influence of macerate, infusion and decoctioaden
from the same plant species. This probably redutts
possible losses caused by solvent evaporation gltinieir
preparation and different solvability of active qomunds
contained in plants [22].

Analyzing the results of own research and compgarin
them with the results obtained by other authomsust be
underlined that, in spite of large differencesha influence
of aqueous extract on seeds germination it wasrobde
that the stronger the applied extracts influeneecitntami-
nation of seeds the better was their germinatidmusT pre-
paring the extracts from these plants and appliiegn to
treat the seeds of crop may become the method diqgpo
the protection of plants against agrophags. Theensaor,
these are very common plants in our environmentdifid
ferent parts thereof assist the treatment in mangitions.

4, Conclusions

artdl

[4] Czerwiiska E., Szparaga A.: The vitality and healthingss o
oil seeds treated by plant extracts, Acta Sciemtiar
PolonorumTechnica Agraria, 2015, 14(1-2), 47-60.
Czerwiaska E., Szparaga A., Deszcz E.: Estimation of effec
of dressing in plant extracts on germination cayaxf beet-
roots seeds, Zeszyty Naukowe Uniwersytetu Przyczegjo
we Wroctawiu seria Rolnictwo, 2015, CXII (611), ©-2
Czerwirska E., Szparaga A., Deszcz E.: Estimation of effec
of dressing in plant extracts on germination cayaaf yel-
low lupine and field pea seed, Zeszyty Naukowe lémniw
sytetu Przyrodniczego we Wroctawiu, seria Rolnict2015,
CXIll (612), 7-19.

Czerwiaska E.: Antibacterial and antifungal propertiessef

lected gree plants and its pieces, Acta Scientid?olonorum

Technica Agraria, 2015, 14(1-2), 13-22.

Czerwiaska E., Szparaga A.: Antibacterial and antifungal a

tivity of plant extracts, Rocznik Ochrortaodowiska, 2015,

17,209-229.

[9] https:/iwww.ior.poznan.pl/19,wykaz-sor-w-rolnictwie
ekologicznym.html?tresc=42.

[10] International Rules for Seed Testing (ISTA):eblzynarodo-

we Przepisy Oceny Nasion. Polska Wersja Wydania7 200

Problemy Ekologii; 2007, R. 12, 3, 139,141.

Mahesh B., Satish S.: Antimicrobial activity of sefimportant

medicinal plant against plant and human pathod&asld Jour-

nal of AgriculturalSciences, 2008, 4 (S), 839-843.

[12] Matyjaszczyk E., Sobczak Krodki ochrony rélin zawiera-
jace substancje aktywne pochodzenia naturalnego. Bhégo
Towarzystwo Naukowe, 2011, 307-310.

[13] Nurzynska-Wierdak R.: Lemon balm (Melissa officinalis L.)
— chemical compositiona and biological activity. nates

(6]

(7]

(8]

(11]

1. Germination Capacity of Cabbage seeds and the numbe Universitatis Mariae Curie-Sklodowska Lublin — Paln

of sick seeds change depending upon the extragtnori
(species of the plant the extract was prepared)feord the
manner of its preparation.

2. Germination capacity was stimulated by extractsnfro
52,5% of plants. Infusions influenced the germimatca-
pacity the most favourably. Amongst the plant spethe
ones made from fruit ofuniperus communié+20,67%),
from flowers of Verbascum thapsiformé+20,48%) and
from green parts ofArtemisia absinthium(+19,61%)
proved to be the best.

3. The number of sick seeds was limited by 90% of ex
tracts, and in particular by extracts made of fafiCarum
carvi (-78,14%), roots of Archangelica officinalis (-
72,48%) and bark fronBalix alba and S. purpure&
69,03%).
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