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INFLUENCE OF WATER EXTRACTS FROM SELECTED WEEDS ON GERMINATION
AND GROWTH OF MAIZE SEEDLING

Summary

The aim of the presented research was to deterthm@nfluence of aqueous extracts from selectedremmweeds, such as
tansy (Tanacetum vulgare L.), goldenrod (Solidaggaurea L.) and soapweed (Saponaria officinali} @n the germina-
tion capacity and initial development of maize (Zeaize L.). The research was carried out using difiem short-term
germination test and early growth of Phytotoxkanik. The tests were carried out in three serigh@fe replications. The
series were made at two-week intervals. DuringdRperiment, the germination capacity of maize sgas determined
based on the amount of normally germinated caryppdter 5 days from the time of sowing, and after énd of the ex-
periment the length of roots and shoots was medsuiater extracts were made from dried individuaitp of weeds
(flowers, leaves and roots). Among the analyzedets, the strongest effect of maize roots growthipition was caused
by the extract made from soapweed leaves (80%]e wdaiter extracts from tansy leaves and goldeneadés limited root
development to 50%. However, the extracts fronfldveers of tansy and goldenrod leaves caused o0& Bihibition of
root growth. Maize shoots showed greater tolerafiacghe presence of analyzed water extracts. Tioagest inhibition of
shoots development did not exceed 25% and waswausier the presence of tansy root extract, as agethe water extracts
from leaves and root of soapweed and goldenrodeffoim conclusion, the obtained results indicatatthqueous extracts
of common weeds may negatively effects on the gation and seedlings growth of maize. The impapedds on the type
of plant from which the extract was made.
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WPLYW WODNYCH WYCI AGOW Z WYBRANYCH CHWASTOW NA KIELKOWANIE
| POCZATKOWY ROZWOJ SIEWEK KUKURYDZY

Streszczenie

Celem prezentowanych badhylo okr&lenie wplywu wodnych wygdw z wybranych pospolitych chwastéw, takich jak
wrotycz, nawté oraz mydlnica na zdolsé kietkowania i pocgtkowy rozwdj kukurydzy (Zea maize L.). Badania gnae
wadzono z wykorzystaniem zmodyfikowanego krétkitewego testu kietkowania oraz wczesnego wzrostinrBhyto-
toxkit. Badania przeprowadzono w trzech seriachrpp powtdrzenia. Serie wykonano w dwutygodniovaddepach cza-
sowych. Podczas realizacji flsiadczenia okréono zdolndé kietkowania ziarniakéw kukurydzy na podstawigalanor-
malnie kietkugcych ziarniakéw po uptywie 5 dni od momentu wysiaaipo zakaczeniu eksperymentu zmierzono diidgo
korzeni zarodkowych orazgdw. Wodne wyggi sporzzdzono z wysuszonych poszczegdinyefcicrmoslin (kwiatow, lisci
oraz korzeni). Sppdd analizowanych wyggdw najsilniejszy efekt zahamowania wzrostu korkekurydzy wywotywat
ekstrakt sporgzdzony z Kci mydinicy (80%), z kolei ekstrakty wodneseilivrotyczu i kwiatdw nawtoci ograniczaly rozwoj
korzeni w 50%. Natomiast ekstrakty z kwiatow wmiyeraz lici nawtoci powodowaly ponad 30% inhikiojzrostu ko-
rzeni. Rdy kukurydzy wykazywaly aksz; tolerancg na obecng¢ analizowanych wyggow. Najsilniejsze zahamowanie
rozwoju pdéw nie przekraczato 25% i byly obserwowane w obsirekstraktu z korzeni wrotyczu oraglii korzeni my-
dinicy, a take kwiatu nawtoci. Podsumowagj, otrzymane wyniki wskazilge wodne wyeigi z pospolitych chwastow mpg
negatywnie wpltywana kietkowanie i wzrost siewek kukurydzy. Oddwiahje to jest uzat@ione od rodzaju rdiny, z kté-
rej zostat sporzdzony wyeig.

Stowa kluczowefitotoksyczng¢, wycizgi wodne, kukurydza, chwasty, kietkowanie

1. Introduction affect on the plants development at every stagiewélop-
ment. The potency of xenobiotics depends on the g
Many factors have influence on seeds germinatiwth a concentration of pollutants and also the type ahpl The
plant development. These include, among othersiyihe  presence of other plants can also influence onateme-
of soil, the composition and availability of minkrsub-  velopment [5, 15, 16, 17].
stances, and the presence of xenobiotics, suctrgasio The presence of different and high amount of waads
substances (petroleum, complexing compounds), pdrarmagricultural fields influence on lower crop yieldsmong
ceutical compounds, as well as salinity and thegmee of others, this phenomenon is connected with alletopadf-
heavy metals [5, 15, 16, 17]. The presence of thregedi- fect that weeds can cause. Weeds influence croptigroy
ents may cause both, inhibition of seeds germinatiod causing phytotoxicity from fallen seeds, leaveswirs,
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roots, decomposition of plant residues, exudatesarmd (Saponaria officinalid..). The weeds parts (flower, leaves
water discharges, etc. Numerous research conduated and root) were collected from the fields locatedha re-
over the world proves that plants provide the eminent gion near arable fields. The plants materials wereand
with different kinds of allelophatic compounds, limting  dry. From the material prepared in this way 10 gdof
phenols, alcaloids, fatty acids, terpenoids, flanids [2, 6]. matter was used in experiments which was addedlid
They are able to influence other plants in a negatir a mL of distilled water and shaked after 24 hourgam
positive way [26, 31]. A number of allelophatic goounds temperature. Prepared extract was centrifugedatiéitl and
are provided by leaves, roots, pollen, flowers,dseand obtained solution were applied in the experiments.

fruit [27, 29]. This is a considerable importancenfi agri- The experiment was conducted in laboratory comatti
cultural point of view. Negative or positive effeaif water with the use of modified test of germination andlyea
extracts from weeds on seeds depend on a weedespecigrowth of seedlings — Phytotoxkit [18]. Investigati was

concentration of water extracts and acceptor seitgif10-
12]. Mostly plant residues release phytotoxic coumats
that show inhibitory effect on the growth of neanfignts.

These phytotoxic compounds mostly contained phesoli

that alter the soil structure and plant growth peses are
significantly lowered due to altered soil qualilly.addition
to the phenolic compounds, salt concentrations siseved
inhibitory effect on germination and seedling grovend
this impact of salinity is highly dependent on tygfegeno-
type [1, 14].

Tansy (anacetum vulgarel.), goldenrod $olidago
virgaurea L.) and soapweedS@ponaria officinalisL.) are

important and most widespread weed in areas whajerm

agricultural crops are grown in Europe and als®ahand
[24, 25, 28]. They belong to a group of weeds vethi-
denced allelopathic effects. The inhibitory effedtplant
extracts of various johnsongrass parts results ftepres-
ence of chlorogenic acid, p-coumaric acid, thujssnon-
ins, ethers oils [10, 22], phenols and tannins FBjenolic
acids cause destruction of mineral ions, depolaozaof

carried out in 3 independent experimental serieghiee
replications for each parts of weeds water extlagperi-
mental series took place in two-week intervals.

To the plates were applied 100 g of soil, and tivas
added the same quantity of the analyzed subst@acel).
As the control sample was soil with distilled watehyto-
toxkit plastic containers were placed in a darkgstant pa-

rameters such as temperature (25 + 1°C) and huymidit

(70%). On the prepared soil, was put 10 maize sdaudis
ing the experiment, germination capacity of maieeds
was determined based on the amount of normally igerm
nated seeds after 5 days. After the end of theranpat

count the number of germinated seeds and measuring

shoots and roots length. Based on the resultpdbmntage
inhibition of roots and shoots growth were caloedafol-
lowing formula:

Inhibition = (%) *100%

C

the plasmalemma, and increased membrane permyeabil‘Pr

violations in all of plant metabolism [13].

Giant goldenrodgolidago gigantedit.), is an invasive
species which prefers ruderal habitats, riversidests,
roadsides etc. Its number and aggressivenessessxeé on
abandoned agricultural areas where it eliminatdgyénous
plants, however it is rarely found on agricultufialds [20,
21]. Allelopathic potential of goldenrod extracts differ-

Inhibition = (@) *100%

C

where: L and L. are the length of root in the sample and

control; R and R are the height of shoot in the sample and

control respectively.

The soil used in experiment had the following edatal

ent seeds was reported by numerous researche@3J4, composition: 81 mg P/kg soil, 88 mg K/kg soil, 63 m
Dzikic et al.[7] states that emission of allelopaths to soil bypg/kg soil and pH of 5.92, C organic content of 1E®
S. giganteamay be a potential threat in case of reinstating10.1 g/kg soil). Typologically the field soil wax black
wasteland colonized by this species for agricultpraduc-  earth type, black earth subtype with cambic horizbne
tion. influence of pyridineamidoximes were investigatesing

Balicevic et al. [3] described impact of the extracts fromihe phytotoxicity test based on the 1SO-11269-220%
dry goldenrod biomass on crops and weeds. Thetsesukernational Standard [9].

showed that the extracts had certain allelopatf‘fEI:Eon Average values were calculated for each ana'ysed

all crops (carrot, barley, coriander) and some wead group. Average values were evaluated with theincstad
velvetleaf Abutilon theophrastMed.) and redroot pigweed deviations (SD). Results were plotted with Micrasekcel
(Amaranthus retroflexuk.). Further research, towards de- software. The date were compared by the Studertest

termination of different doses and application tiofegold-  and statistical significance was set as p < 0.05.
enrod extract, as well as finding tolerant cropd anscep-

tible weeds is in need to fully assess goldenréalcgdathic
potential.

The aim of the presented research was to detertinéne Germination is one of the most important plantvgio
influence of aqueous extracts from selected commogtages and severely affected by allelochemical cowipts
weeds, such as tansy, goldenrod and soapweed ayethe [19]. Water extracts from individual weeds show aied
mination capacity and initial development of ma{Z®a  effect on germination of maize seeds. This effscbath
maizeL.). dependent on the type of part of the weed from vtz
extract was made, but also on the type of weedsleTh
presents the results about the influence of aquertracts
on the germination capacity of maize seeds. Om#sis of

The most popular weeds are tan$ar{acetum vulgare  the results obtained, it can be concluded thagetdrmade
L.), goldenrod $olidago virgaureal.), and soapweed from soapweed flower limited the germination of meai

3. Results and discussion

2. Material and methods
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seeds the most from all analyzed water extractsinAiibi-
tion of seeds germination was also observed, bodethe
presence of extracts made of flowers, leaves aagveeed
root. The presence of soapweed flower extractsechtieat
only 60% of maize seeds germinated. Under the énfle
of extracts made of tansy leaves and goldenroceke@0%
of maize seeds germinated. A slight reduction inmiea-
tion capacity was also observed under the influeate
agueous extracts from soapweed root and goldetood f
ers.

Table 1. Effect of water extracts from selected dgeen
seed maizedea maizd..) germination capacity

inhibited 20% development of maize shoots. It stdu

emphasized that aqueous extracts made from thedead
roots of the goldenrod did not have a negative ohpa the

development of shoots. In the presence of thesaast

slight growth stimulation was observed (by 10% fe t
presence of root extracts from the goldenrod).

Water extracts from weeds also influence of thetso
maize development. A stronger effect of weeds etdran
the development of maize roots than on the devedoprof
shoots was observed (Fig. 2). Water extracts fiwgrtansy
flowers and leaves caused 30 to 50% inhibition rof t
maize roots growth. In turn, water extracts madenftansy
roots did not have a negative impact. In the cds&oeous

Tab. 1. Wplyw wyggéw wodnych z wybranych chwastéw naextracts made from soapweed, the strong inhibiioots

zdolndg¢ kietkowania nasion kukurydzy (Zea mdize

Germination capacity

Treatment [%] + Std. Dev.
Control 100+ 0
FT (flower of tansy) 98 +1.30
LT (leaves of tansy) 72 +3.03
RT (root of tansy) 100+ 0
FS (flower of soapweed) 60 + 2.77
LS (leaves of soapweed) 90 £ 2.04
RS (root of soapweed) 80 + 3.16
FG (flower of goldenrod) 80 +£2.99
LG (leaves of goldenrod) 70 £1.46
RG (root of goldenrod) 90 +1.87

Source: own work Zrodio: opracowanie wiasne

100

=

wth [%]

a0

inhikit on of shoot gre

FT LT RT Fs Ls RS FG 58]

aqueous extract from plant

Source: own work Zrédto: opracowanie wiasne

Fig. 1. Effect of water extracts from selected weeeuh
maize shootsZea maizd..) growth. (FT — flower of tansy;
LT — leaves of tansy; RT — root of tansy; FS — #ovof

growth was noted in the presence of extracts froaps
weed leaves and roots. It should be emphasizedathizr
extracts made from soapweed leaves, which inhiktited
growth of maize roots in 85%. On the other handewex-
tracts made from goldenrod flowers limited the depe
ment of maize roots at 50%, the less influence @zen
roots growth under water extract made from goldénro
leaves, whereas the presence of water extractsrfvota of
goldenrod stimulated the development of maize roots

(Fig. 2).

100

inhibition of root groth [%]
—

RT Fs L5 RS

aqueous extrect from plant

Source: own work Zrédto: opracowanie wiasne

Fig. 2. Effect of water extracts from selected veeath
maize roots £ea maizd..) growth. (FT — flower of tansy;
LT — leaves of tansy; RT — root of tansy; FS — #ovof
soapweed; LS — leaves of soapweed; RS — root gf-soa
weed; FG — flower of goldenrod; LG — leaves of goltbd;
RG - root of goldenrod)

Rys. 2. Wptyw wodnych wygbw z wybranych chwastow

soapweed; LS — leaves of soapweed; RS — root gi-soana wzrost korzeni kukurydzy (Zea maize L.). (Fiwiaty

weed; FG — flower of goldenrod; LG — leaves of goitbd;
RG - root of goldenrod)

worotyczu; LT — Kcie wrotyczu; RT — korzenie wrotyczu;
FS — kwiaty mydinicy; LS —stie mydInicy; RS — korzenie

Rys. 1. Wptyw wodnych wygdw z wybranych chwastow mydinicy; FG — kwiaty nawtoci; LG —skie nawtoci; RG —
na wzrost pdow kukurydzy (Zea maize L.). (FT — kwiatykorzenie nawtoci)

worotyczu; LT — Kcie wrotyczu; RT — korzenie wrotyczu;

FS — kwiaty mydlnicy; LS —stie mydlnicy; RS — korzenie
mydlnicy; FG — kwiaty nawloci; LG —stiie nawtoci; RG —
korzenie nawtoci)

Water extracts from weeds affect both the devekygm
of maize roots and shoots. Among the extracts nfiaae
tansy, the strongest effect on the development aizen
shoots was observed in the presence of water éxtan
tansy root (Fig. 1). They cause 25% inhibition odine
shoots growth. In turn, water extracts from soapeaves
and roots also limited the development of maizeothin
25%. However, only extracts made from goldenroavdélis
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The diverse influence of water extracts from weeds
germination and the initial development of maizeuits
from the presence of different chemical compourtus t
have been extracted with water from individual paof
plants. Tansy flowers are characterized by a hagitent of
thujone (etheric compound), which in the largesbants
occurs in flowers, followed in the leaves and stalkile it
does not occur in the tansy root. Tansy contemt @lganic
acids (caffeic acid, chlorogenic acid), phytosterdila-

vanoids, piperitone, sesquiterpene, kampholena@p®eed

contain triterpene saponins (mainly saporubrire)ogoxin,
saporubrine acid and glycosides in the rootstockisraots

,Journal of Research and Applications in Agricultural Engineering” 2018, Vol. 63(3)



of the soapweed, much smaller amounts are fourtién
leaves and no presence in flowers. The soapweddcoer
tains flavonoid glycoside - saponarin; it is hygusd to
saponarein, vitekain and glucose. In addition, ghesence

nation and initial development of maize. The watetracts
impact depends on the type and part (flowers, Eanmot)
of weed from which the extract was made. Maize &hoo
proved to be more tolerant to the exanimate wateaets

of pinite has been demonstrated in the soapweeld. hetthan maize roots. The inhibitory effect on maizedah

Goldenrod is in turn a valuable herb containindglawers
and stems tannins, organic acids, saponins andtedse
oils, flavonoids (rutin and quercetin), poli-pheinohcids
(caffeic acid and chlorogenic acid) [19, 30].

The above considerations confirm that the preserice
certain chemical compounds in individual partstaf plant
influence on the composition of the obtained aqseex+
tracts. Undoubtedly, the presence of organic asid$ as
caffeic acid, chlorogenic acid, essential oilsjianthujone
and saponins in the water extracts effects on thiearseed
germination and development, which has been destiit
the work. In literature, the authors focus on thhibitory
effect of weeds extracts, but does not take intmawt the
considerations regarding the chemical compositibrexe
tracts [2, 3, 6, 10, 11, 12, 26, 27, 29, 31]. Frareple,
Balicevi¢ et al. [3] described the results of the extradsnf
dry goldenrod biomass had certain allelopathic otffen
both carrots, barley, coriander and weeds (velaéténd

redroot pigweed). Both weed species germination anf]

growth were greatly suppressed with extract apfitioa
Reduction in emergence percent, shoot length aeshfr
weight of carrot were observed. Barley root lengtid
fresh weight were reduced with the highest extcacicen-
tration. No significant effect on seedling emergerand
growth of velvetleaf was recorded, while emergeofceed-
root pigweed was inhibited for 14.4%. Germinatiomd a
growth of test species decreased proportionateboasen-
tration of weed biomass in water extracts increabéfdier-
ences in sensitivity among species were recordit,red-

root pigweed being the most susceptible to extracts

Whereas, Jabeen et al. [10] described the alldiapat-
fects of three different weeds viz., Onion weAdghodelus
tenuifolius Cavasg pill-bearing spurge/Asthma planEy-
phorbia hirta Linr) and Fumitory Fumaria indica Haussk
H.N.) on the growth of maize. These studies shotied
effect on germination of maize seed, but impactistion
the development of shoots and roots were not ciemsis

Ouda et al. [14] was observed different dependexsce
presented in this work. Authors showed that theewak-
tracts from different plant parts did not influence maize
seeds germination, but the different concentratmmsd ef-
fect on the germination. The authors [14] deterahitie al-
lelopathic effect of rapeseeBrassica napus.) on germina-
tion and seedling growth of maize under differealinity
levels. Root and leaf extracts at 5% concentrgtimuuced
maximum root length, shoot length and plant drygheias
compared to other plant parts at other concentrgti®ur
research results showed that extracts obtained diiferent
part of plants could have significantly impact arrgination
and development of maize. The described observatiatif-
ferent authors, could be explained that the albtlop effect
of water extracts from different plants and diffégrgart of
plants are dependent on chemical compounds coraposit
and concentration, which are extracted.

4., Conclusion

The obtained results indicate that water extramts
common weeds may negatively effects on the seeaiger
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growth was observed by water extracts from tanswer
and leaves and also extracts from leaves and ofatsap-
weed, but did not exceed 25%. The water extraam fr
soapweed leaves strongly inhibited maize root dagrel
ment. The water extracts from goldenrod (flower and
leaves) and also tansy (flower and leaves) hadtivegef-
fect and limited maize root development.

The phenomenon of inhibiting the development of
plants under the influence of water extracts camded in
organic crops, but the described results unfortipandi-
cate phytotoxic effects on crops, which is an uafable
and undesirable phenomenon.
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