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1. Introduction

Plants are one of the oldest inhabitants of thagil Among 400 thou-
sands of plant species occurring in the world, 8d®% show a therapeutic
action. Only a small part from those is exactlyadibbed and investigated in
respect of their chemical composition. In a procelssynthesis these plants
produce organic compounds with a different compmsiand action.

In order to use their exceptional properties brivagstigations should
be carried out. It will indicate a proper prepavatand application and the fac-
tors influenced a therapeutic value of these plants

It has a special significance in view of an incezhseed of an envi-
ronment protection and the use of plant extractanméaking of advantage of
that what is created by nature. They could be asepreventive or therapeutic
means in protection of cultivated plants. But beftireir use in a practice, for
instance as alternative seed dressing, their tgxicirelation to the protected
plant should be examined.

The aim of presented experiments was the exammafian antibiotic
action of the plant extracts determined by seedlititand plant sprouts devel-
opment, as well as their impact on plant healtlines

Results of investigations carried out may be udefuselection of some
“producers” of chemical compounds which may firglapplication in decreas-
ing of harmfulness of some phytopathogens and ecegla some extent fungi-
cides used in plant protection.
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2. Material and methods

The material used in investigations was as follows:

» Water extracts (maceration, infusion) made fronfiedéint parts of 20 plant
species: 1.Sambucus nigra L. (flowers); 2. Betula verrucosa Ehrh.
(leaves); 3.Artemisia vulgaris L. (green parts); 4Allium sativum L.
(bulbs); 5. Aesculus hippocastanum L. (bark); 6. A. hippocastanum L.
(flowers); 7. Mentha piperita L. (leaves); 8.Saponaria officinalis L.
(roots); 9. Urtica dioica L. (leaves); 10.Equisetum arvense L. (green
parts); 11.Marrubium vulgare L. (green parts); 12Acorus calamus L.
(rhizomes); 13Crataegus oxyacantha L. (inflorescence); 14Frangula al-
nus Mill. (bark); 15. Zea mays L. (stigmas); 16 Melissa officinalis L.
(leaves); 17 Taraxacum officinale Web. (roots); 18Inula helenium L.
(roots); 19.Matricaria chamomilla L. (head); 20.Rosa canina L. (fruit).
The dried plant material was derived from Zakladl&iski ,Kawon-Hurt”.
Water extracts were prepared as follows:

o Maceration: to 5 g of plant dried material a 100afnéterile, cold water
was added and it was set aside for 24 hours imaeeature of XC
under cover;

0 Infusion: to 5 g of plant dried material a 250 nilbwiling water was
added and it was set aside for 30 min under cover.

The received after filtration extracts were usedatseed dressing of
grain plants.

» Non-disinfected seeds of three grain plaiisticum aestivum L. (cv. Al-
mary); Secale cereale L. (cv. Dankowskie Ziote) andrriticosecale Wittm.
(cv. Marko) were wet dressed by inundation in tRigaets and shaken out
for 10 min in a dressing device and then set &sid20 hours in an ambient
temperature. As a control the treated by distilledter seeds of the grain
plants were used.

The experiment was carried out as a filter papstrr aecording to re-
guirements of Polish Standard (PN-94R-6595) in ioraeletermine:
» agermination viability, carried out after 4 dags &ll seeds (I time);
» a germination capacity, carried out after 7 daysye and after 8 days for
wheat and triticale (Il time).

In the above mentioned periods the evaluationr@iteere: a number
of normally germinated seeds; not normally gerngdatot germinated and
natural infected seeds. In the presented work anlympact of the extracts on
a number of normally germinated and emerging sesdsell as their healthi-
ness was examined.
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The results obtained were statistically elaboratgith a method of
a single variance analysis (P=95%), separatelyefwh cultivated plant, an
evaluation criterion and a feature to be observdok response of the grain
plants on the extract tested were compared usimgnéithod of linear correla-
tion and of variability coefficients (V%)

3. Research results

The extracts made from individual plant specieas @repared according
to different procedures significantly differentidt@P=95%) a germination vi-
ability and capacity as well as seeds healthinésEribcum aestivum, Secale
cerealeandTriticosecale.

Regardless of a mode of an extract preparationgéhnenination viabil-
ity of grain plants was most strongly inhibited &y extract from a flower of
S.nigra(Fig. 1A). A percent of normally germinated seegpressed as a devia-
tion from a control amounted -35,4% fbraestivum-53,0% forS.cerealeand -
44 5% forTriticosecale Furthermore the germination viability was neggaliv
influenced by an extract from leaves Wfdioica (wheat -27,0, rye -21,8, triti-
cale -20,5%) and from roots Bfofficinalis (rye -54,5%; triticale53,3%).

A seed germination was however stimulated by etdrdmm flowers of
A.hippocastanunfwheat), from inflorescences &.oxycantha(rye) and from
leaves oM.officinalis (triticale).

Regardless of an extract source (plant), the getwin viability of
seeds ofT.aestivumand Triticosecalewas inhibited by maceration when an
infusion had a stimulating effect. A germination&terealeseeds was inhib-
ited by an infusion as well as by maceration.

Significant was also an interaction between sowrpeeparation mode
of the extracts, as well as conformity of respoofsiavestigated grain plants on
the extracts used (wheat x rye r= 0,613**; wheatiticale r = 0,557*; rye x
triticale r= 0,970**, r critical = 0,443). It indates that a interaction significance
resulted rather from an extent of reaction of ggants on used extracts than
from its direction.

So, the germination viability of.aestivumseeds was most strongly
inhibited by maceration from flowers d@.nigra (-73,9%), from leaves of
U.dioica (-32,5%) and from rhizomeA.calamus(-22,2%); ofS.cereale— by
maceration from flowers o08.nigra (-98,9%), roots ofS.officinalis (-70,9%),
leaves olU.dioica (-43,7%) and infusion from roots 8fofficinalis(-38,2%); of
Triticosecale— by maceration from flowers &.nigra(-92,4%), roots o8. offi-
cinalis (-51,7%), leaves ofU.dioica (-45,2%) and infusion from roots
S.officinalis(-54,8%; Fig. 2).
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Fig. 1. A mean influence of the extracts on a seeds #jtatid healthiness
(deviation from control in %)

Rys. 1.Przecttne oddziatywanie wyagdw nazywotnas¢ i zdrowotn@é nasion
(odchylenie od kontroli w %)
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Triticum aestivum ; LSD (NIR) = 8,34%
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Fig. 2. A seeds vitality depending on a source and a pagipa mode of the extracts
(I time; number of normally germinated seeds — alimn from control in %)

Rys. 2.Zywotnd¢ nasion w zatenosci od pochodzenia i sposobu przygotowania wy@iv
(I termin; liczba nasion normalnie kietlgaych — odchylenie od kontroli w %)
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The germination viability ofl.aestivumseeds was stimulated however
by infusions from flowers oA.hippocastanunf+10,6%), from roots o8. offi-
cinalis (+9,4%) and from leaves of.piperita (+9,1%); ofS.cereale- by infu-
sions from inflorescence &@.oxycanthg+8,7%) and from stigmas & mays
(+7,3%); of Triticosecale— by infusions from stigmas df.maysand from
leaves oM.officinalis (both +22,1%) and from bark &falnus(+19,3%).

The impact of used extracts on germination vigbiind capacity of
grain seeds was reciprocally positively correlatalues of correlation coeffi-
cients amounted 0,919** foF.aestivum,975** for S.cerealeand 0,902** for
Triticosecale Also a variability (V%) of grain plant reactiom ¢he investigated
extracts was slight and very similar (from 15,292 #)5%).

As regards the germination capacity of the seeusgative impact (re-
gardles of preparation mode) of extracts from flea@ S.nigraand from fruits
of R.caninawas revealed, which inhibited a germinationTohestivum(-28,5
and -21,0% respectivelgnd of extracts from flowers &.nigraand from roots
of S.officinalisinhibited a germination of.cereale(-51,4 and -47,8 respec-
tively) and ofTriticosecale(-40,2 and -51,1% respectively; Fig. 1B)

A stimulating effect on germination capacityTohestivunshowed how-
ever extracts from flowers @&.hippocastanunf+19,4%) and from leaves &.
verrucosa(+17,8%); ofS.cereale -extracts from inflorescence @. oxycantha
(+7,1%) and leaves ofl.officinalis (+6,0%); ofTriticosecale- extracts from bark
of F.alnus(+22,6%) and from inflorescence Gfoxycanthg+21,1%).

It was noticed that both kinds of water extracegérdles of a source)
has stimulated a germination and emergence of sdeglseat and triticaldout
on the other hand they inhibited this process éncidise of rye.

The analysis carried out revealed that besideprbaed interaction be-
tween a source of an extract x preparation modegraficantly consistent reac-
tion was observed only betwe&icerealeand Triticosecale(r=0,930**) and
T.aestivun(r=0,544*). The impact of extracts on germinati@apacity of wheat
and triticalewas different, both in respect of intensity and a dii@t of re-
sponse.

Negatively on germination capacity dfaestivuminfluenced mac-
erations from flowers ofS.nigra (-69,6%), maceration and infusion from
fruits of R.canina(-22,1; -20,1%); ofS.cereale- maceration from flowers of
S. nigra(-98,9; -26,5%), maceration and infusion from rootsS.officinalis
(-68,9; -26,5%), ofTriticosecale— maceration from flowers o8.nigra
(-91,6%) and from leaves df.dioica (-28,2%), maceration and infusion
from roots ofS.officinalis(-50,7; -51,5%; Fig. 3).
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Rys. 3.Zywotnas¢ nasion w zalenosci od pochodzenia i sposobu przygotowania sgdiv
(Il termin; liczba nasion normalnie kietkalych — odchylenie od kontroli w %)
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Most favourably influenced the germination capacitfy seeds of
T.aestivuminfusions from a flower and a bark @ hippocastanun{+21,0;
+19,4%), from bulbs ofA.sativum(+19,4%) and from leaves d¥l.piperita
(+19,4%), while in a case ofriticosecaleit was infusions from leaves of
M.officinalis (+26,1%) and from bark d¥.alnus(+25,3%). The germination of
seeds ofS. cerealewas stimulated by a maceration from rootsTasfficinale
(+8,1%), infusion from inflorescence @f.oxyacanta(+8,1%) and an infusion
from inflorescence o€.oxycanthg+8,1%) and a maceration from a barkrof
alnus(+7,0%) and an infusion from stigmasA&fnayq+7,0%).

The influence of infusions upon healthiness ofirgiseeds was more
differentiated than on germination viability angaaity. The variability coeffi-
cients (V%) amounted 65,7% (wheat); 91,1% (rye) 88@b% (triticale) Fur-
thermore their impact on a number of infected segdison germination viabil-
ity and capacity (number of normally germinatedds@evas negatively corre-
lated. The correlation coefficients amounted respely -0,720** and -0,907**
for T.aestivum;-0,774** and -0,771** forS.cerealeand -0,572** and -0,528**
for Triticosecale It means that, the more the investigated extraetkiced
a number of infected by microorganismes seeds aihgilants, the better was
their vitality and a number of normally germinategkds.

Regardless of a preparation mode an increasenofrder of infected
seeds ofT.aestivumwas caused by extracts from fruits Rfcanina(+81,0%)
and from flowers ofS. nigra(+35,0%). In a case d.cerealdat was extracts
from roots ofS.officinalis (+342,2%) and from fruits oR.canina(+127,3%)
and ofTriticosecale— from roots ofS.officinalis(+140,4%) and from leaves of
U.dioica(+49,0%; Fig. 1C).

The number of infected seedsTofestivunwas reduced however most
strongly by extracts from roots df.officinale (-90,1%) and ofS.officinalis
(-76,5%), from leaves d¥i.piperita (-69,0%); ofS.cereale- from bark ofF.
alnus(-55,6%), from roots of .officinale(-51,5%) and leaves dfl. officinalis
(-49,4%); and offriticosecale— from roots ofl.helenium(-68,9%), from inflo-
rescence o€.oxycanthd-54,3%) and from bark d¥.alnus(-52,5%).

In a case of wheat and triticale both a maceradioth an infusion (re-
gardless of a source) reduced a number of infesteds, while an infection of
seeds of rye was increased be maceration and retydafusions.

It was proved also a diverse influence of theastsr upon a healthiness
of seeds of grain plants depending on a sourcepemhration mode of the ex-
tracts. The significantly consistent response waserved only in a case of rye
and triticale (r = 0,818**>0,443).
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It was accompanied by that fact (Fig. 4) thatreceration from flow-
ers of S.nigra (+117,2%), maceration and infusion from fruits Rfcanina
(+85,1; +77,0%) influenced negatively on healthine$ seeds off .aestivum
while in a case of.cerealdt was macerations and infusions from rootsSof
officinalis (+501,2; +183,1%) and from fruits &.canina(+147,9; +106,6%)
and of Triticosecale— a maceration and infusion from roots Sf officinalis
(+143,1; +137,7%) and maceration from leaved glioica (+86,5%).

Similarly a number of infested seeds was redugeadflsions from roots
of S.officinalis(-83,9%) and from flowers @&.hippocastanunt71,3%), macera-
tions from leaves oM.piperita (-70,1%) andB.verrucosa(-66,7%), while in
a case 05. cerealat was a maceration from roots Diofficinale(-81,4%) and an
infusion from a bark of.alnus(-56,6%), and oT riticosecale- macerations from
roots of T.officinale (-82,6%) and from inflorescence @f.oxyacanta(-68,0%),
maceration and infusion from rootsldfelenium(-74,4; -63,4%).

4. Discussion

During last years a clear tendency for a discogeaind using of medi-
cines obtained from natural sources is observedr@vski, Jaroniewski 1987).
In many countries (Japan, USA) intensive phytockaimnd pharmacological
researches on herbs being earlier eliminated bthsyin substances are con-
ducted (Kunicka, Dziak 1987).

Similarly, in plant protection against pests tharemations on a possi-
bility of using of bioproducts in order to diminigin environmental pollution
with synthetic pesticides are undertaken. On tbssibility pointed out among
others Nawrot (1984), takota and others (1993).s€éheesearches concerned
both microbiological bioproducts (Misato, Yamaguct877, Piotrowski 1984,
Martyniuk 1988), and those of a vegetable origich{emowicz, Cig 1988,
Piotrowski and others 1995).

As a result of the in many scientific centers @atrout researches was
a registration of the safe for environment biopidufor instance Polagrocyna
(Agrobacterium radiobacter) Novodor or Bacillan Bacillus thuringiensis)
Amistar (synthetic analogues of azoxystrobin predubty forest fungi from
generaStrobilurusandOudemansiellg)Bancol (bensultap from a marine worm
Lumbrineris heteropoda Bioczos and AldarepA{lium sativum),smoke can-
dles Norniko (alkaloidNicotiana tabacum)

In the presented own paper an influence of actiNesteinces contained
in plant extracts on healthiness and vitality aked seeds were evaluated.
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It was stated, that similarly as in researchegivéroauthors (Boligtowa,
Zndj 2002) an activity of the extracts preparedrfrearious plant species in
relation to microorganisms was different. Someheit stimulated and the oth-
ers inhibited a growth and development of pathogehat can be considered as
a confirmation of previous researches (Piotrowskl athers 1995). In the pre-
sent paper the healthiness as well as vitalityeeids ofT. aestivumwere in-
creased by infusions from.hippocastanunand S.officinalis,maceration from
B.verrucosa, A.vulgari@nd A.hippocastanumof S.cereale— by maceration
from T.officinale maceratiorand infusion fromC.oxyacanthand F.alnus of
Triticosecale- by macerations from. officinale I.heleniumandC.oxyacantha
while the macerations frons.nigra and R.caninainfluenced negatively the
healthiness and vitality of the seeds.

The observed differences in effectiveness of thimets should be con-
nected with a content in the plants of specificssaibces and their different
solubility in water or in organic solvents used &xtraction. It was stated, that
the effectiveness of alcohol or acetone extracts wageneral higher than of
water extracts (Sas-Piotrowska, Piotrowski 1997d bhn Krupiaski, Sobic-
zewski 2001).

However taking into account possible costs, in ghesent work only
water extracts (macerations and infusions) werpareal. So, a factor differen-
tiating their effectiveness was a solubility ofieetsubstances in water. Among
those plant substances with favorable action ofttheass and vitality of the
seeds may be mentioned: tannins, anthocyaninsofgtecosides, organic ac-
ids saponins, gallic acid, bitter substances, quésand coumarins (Kohimun-
zer 1984, @arowski 1980). It should be emphasized that thetimesd sub-
stances play a significant role in arising of aistesice of the given plants
against specific active agents (Trzetki 1970; Whitehead, Bowers 1985).

5. Conclusions

1. A vitality and a healthiness of the seeds depermgd from a species of
a grain plant and from an extract source and itdenad preparation.

2. A vitality of seeds ofT.aestivumwas stimulated by infusions frod. hip-
pocastanum, S.officinalis, A.sativiandM.piperita, of S.cereale- by infu-
sions fromC.oxycanthaand Z.maysand macerations fror.officinaleand
F.alnusand ofTriticosecale— by infusions froniZ.mays, M.officinaliend
F.alnus.

3. A healthiness of seeds and emerging plants of wiliaatimproved in gen-
eral by the same extracts which influenced poditivan vitality of the
seeds. There were in a caseldestivumnfusions fromA. hippocastanum
and S.officinalis maceration fronB.verrucosa of S.cereale- maceration
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from T.officinale infusion fromC.oxyacantha and F.alnuand ofTritico-
secale- macerations frorii. officinale I.heleniumandC. oxyacantha.

4. Negatively on a vitality and healthiness of seddswestigated grain plants
influenced macerations froB.nigraandR canina.
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Plant extracts and their influence on some properties of seeds of cultivated ...

Wyciagi roslinne i ich oddziatywanie na niektore cechy
nasion ralin uprawnych — rosliny zbozowe

Streszczenie

W pracy analizowano wptyw wyggow wodnych spoeddzonych z 20 gatun-
koéw raslin: Sambucus nigrd..; Betula verrucosahrh.; Artemisia vulgarisL.; Allium
sativumL.; Aesculus hippocastanulm; A. hippocastanunh.; Mentha piperital..; Sa-
ponaria officinalisL.; Urtica dioica L.; Equisetum arvensk.; Marrubium vulgareL.;
Acorus calamus..; Crataegus oxyacanthi.; Frangula alnusMill.; Zea mayd..; Me-
lissa officinalisL.; Taraxacum officinaleNeb.; Inula heleniumL.; Matricaria chamo-
milla L.; Rosa caninal. na zdrowotné¢ i zywotnas¢ nasion:Triticum aestivumL;
Secale cerealg; TriticosecaleWittm.

Wykazano,ze wychgi sporadzone z poszczeg6lnych gatunkévilirg a take
przygotowane wg odmiennych procedur, istotnismigowaly energi i zdoIng¢ kietkowa-
nia oraz zdrowotnig nasionTriticum aestivumSecale cerealeTriticosecale

Energi kietkowania nasion T.aestivum stymulowaly najsilniej napary
z kwiatéw A.hippocastanun{+10,6%), korzenB.officinalis (+9,4%) i léci M.piperita
(+9,1%); S. cereale- napary z kwiatostanG.oxyacantha+8,7%) i znamiorZ.mays
(+7,3%); Triticosecale— napary ze znamiod.maysi lisci M.officinalis (po +22,1%)
oraz koryF.alnus(+19,3%).

Wplyw wyciagdw na energii zdoIng¢ kietkowania nasion zhidbyt ze soh
pozytywnie skorelowany. Waroi wspotczynnikow korelacji wynosity 0,919** dla
T.aestivum 0,975** — S.cerealei 0,902** — Triticosecale Rowniez zmiennd¢ (V%)
reakcji raglin zbozowych na testowane wygji byta niewielka i do siebie zlthna (od
15,2% do 22,5%).

Najkorzystniej na zdolrig kietkowania nasionT.aestivumdziataty napary
z kwiatu i kory A.hippocastanun{+21,0; +19,4%), cebul.sativum(+19,4%) i léci
M.piperita (+19,4%), podczas gdy w przypadHuiticosecalebyty to napary z fici
M.officinalis (+26,1%) i z koryF.alnus(+25,3%). Kietkowanie nasio8.cerealestymu-
lowaty natomiast macerat z korzenibofficinale (+8,1%), napar z kwiatostanu
C.oxyacanthd+8,1%) oraz macerat z koFy alnus(+7,0%) i napar ze znamidhmays
(+7,0%).

Oddzialywanie wyeigdw na zdrowotni nasion zbd bylo bardziej zrénicowane
anizeli na energi i zdolna¢ kietkowania. Wspétczynniki zmiensa (V%) wynosity 65,7%
(pszenica); 91,1%wyto) i 58,5% (pszetyto). Ich wplyw na liczb poraonych nasion oraz
na energj i zdolnai¢ kietkowania byt ujemnie skorelowany. Wspéitczyniki&irelacji wyno-
sity -0,720** i -0,907** dla T.aestivum-0,774** i -0,771** dla S.cerealeoraz -0,572**
i -0,528* dla Triticosecale Oznacza taze im silniej badane wyggi ograniczaly porzenie
nasion rélin zbazowych przez mikroorganizmy, tym glkisza byta ickeywotnac.

Liczbe chorych nasiof.aestivunograniczaty zatem napary z korzénofficinalis
(-83,9%) i kwiatu A.hippocastanum(-71,3%), macerat z $ti M. piperita (-70,1%)

i B.verrucosa(-66,7%), podczas gdy w przypadiai cerealebyt to macerat z korzenia
T.officinale (-81,4%) i napar kory-.alnus (-56,6%); aTriticosecale- maceraty z korzeni

T.officinale (-82,6%), kwiatostanlC. oxyacantha(-68,0%), macerat i napar z korzeni
I.helenium(-74,4; -63,4%).
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