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EFFECT OF BACILLUS LICHENIFORMIS ON SEED GERMINATION OF DIFFERENT WEED SPECIES
A MATKOVIC™, M. SARIC-KRSMANOVIC', D.20ZIC!, M. SAULIC, & VRENICANIN

‘Unisversity of Belgragde, Facuity of Agriculture, Selgrade, Serbia
“instizure of Medicinal Piant Reszerch “Dr Josif Ponéic, Beigroae, Serbic
'institure of Pesticides and Environments! Protection, SBanctsha 316, Belgrade, Serbia
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ABSTRACT

The effects of Bociius iicheniformis on teea germination and teedlings grevan of several weea speues
(Abutniion thecphrosti Mz2dik., Ambrosia orizmisifolio L, Cescuts compestris Yunck, [Dartura
stremonrium L and Onopordon acenthium L), have been tested. Seeds of each tpscies were germinzted
in water solutions containing 8. licheniformis, in Fetri dishes, while seedings growth tested aftar
transfer of ceeds germinated in water immeciztely after radicle emergance. Contrel (se2d
germination/se2dlings growth in water) wes 2150 Incluced for 2ach wvieed scecies. Germination tests
wera conducted in an incubator set 1o 25°C, in the cark. Seeds were consicered to be germirated vith
the emergance of the radice Garminzted se2ds ware counted angd percentage of germmaticn was
calcuated afier 7 cays. Also, seeclings lengths were measured 7 days aler s¢eding transfar 1o tacterial
solution. Th= odtzined resuits snown thzt 5. lieneniformis irhibited A theophrosti, A ariemisiifota, C.
compestris end D. stromon:um seed germination, whi'e effect on O. acanrhium was opposite. Contrary
to effect on gemunaticn, S2cena! selution hzd promotional effect on seedings grevth.

Kevwords Baciius Hicheniformis, ceed germinziion, seedling growtn; wead species.
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INTRODUCTION

Bacilius licheniformis is @ Gram-positive bacterium vaidely distributed In the eanvironment,
vehich can be isolated from soils and plant mazerial it belonges to the subtilis group of genus Socvius
and recent taxcnomic stucies indicatz that this cacterium is closely related to B. subrhs and 8
amyioliguefociens (Xu end CO1&, 2003). 8. lichen!farmis and its products ¢an be used in mzny commercial
and agricultural purposes. The spacies has been useo for decaces in the manufacture of indusirial
enzymes, like proteases used in the detergent incustry as well 5 for dehairing and bating of lezther
(Evelelgh, 1581; Erickson, 1376). Also, it has exhidited potential as agent for plant diseaes biological
control (Kim 21 @/, 2007; Gomaa, 2012). Many studies were shown that 8. icheniformis, had @ strong
ErowIn-promoting actiaty (ProbDanza er ¢f., L99¢; CGutidrrez-Malero er ar, 1001). Therefcre, this
bactenzl species belonges 1o the group of PGPR {plant growth-prometing rhizodacteria), which have
apiliry to promote growth of plants (Karlidags et 2/, 2007) or fzcilitate rooting (Mayak et o/, 1538)
Studies on PGPR have mainly focused on seea germnation and se2dling growth ¢f creps with the 2im 1o
improve producuon in agriculture or horiculture (Bhat and Alagawad|, 1938, Carrilo-Casianega ef o,
2002; Egambeciyeva, 2007 Howsaver, studies of PGPR effects on weed seed germinaticn ang its young
seediings groveth have besn scarce (Ryu et i, 2003, Vrbnicanin et af, 2008; Sari¢ and Beli¢, 2009, Bolic
etal 2014)

Weed control in macern agnculiure is oriented on using many non-chemical zlternative tcols
due to ‘requent cevelopmant of herbicice resistast populations, 25 well as. increase environmental
concerns and pressure 1o reduce pesticide use. Some of that altzmative tcols mean to use
al'elcchemicals (eg. essential oils), biccontrol agert live mites, insects or parasitic plants, vagetation
management, flaming etc In that context, sead gemination inhitition or stimulation c2n be good choice
for effectve reduction of weed communitiés in the agricultural fields. Stimulatre2 or inhibitory affect of
PGPR on seed germinztion or plant growth can be a component of weed contrel programs. Namely,
tharks to its suimulatve effect seeding of weed spacies emearge faster and more uni‘orm 2nd can be
killad m the rext step of weed contrel. As result of t1iat, seedbank in the o1l will be reduced and level of
widaness will be decrezse. Due 10 that reasons, the aim of this study was to cetermine effects of 5
iichenformis on saed germiration and seedling gronth cf several weed species [Abuthlion theophrasti
Medik, Ambrosqa ariemisafolio L, Cuscuta compesiris Yunck., Daturg stromanium L and Onoporden
gegnthium L) present in S2rbian agricuitural ang ruceral areas.

MATERIAL AND METHODS

Seed material and bacienal straing

Seeds of five waed spacies (A thecphrosn, A artemisifolia, C. cempestns, D. strememum, O.
geanthium) were collected during late summer and autumn 2014 naar Belgrade [Serbiz) in the
agricultural and ruderal arezs. Colacrad seecs stored at the room temperature {22-25°C) until use.
Immeciatelly before satup sxperiments, seeds ware steniized with sodium hypochlerite solution (1%,
viv) for 10 min and rinsed wath destilled water.

The bacienum useéd throughcut the present study was Sacilius Seneniformis, which isolated
from manure. [dentification were done using API 30CH (Biomerieux, France) and API WES (Biomerieux,
France) Concentration of bacterial solution was 10" cells ml .
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Seed g2rmination assay

In the first part of expenment, seeds of calected species were germinaied in Petri dishes
contzining 5 ml of water selution of 5. fichenfformis. Distilled water was used &5 control - Petri dshes
Incubated en 25°C in tha dark during one week and number of germinated seecs were c2iculzted. S
Petri dishes par each species veere included and experimant repeated twice.

Seedling growth assay

In the sacond part of experiment, effect of 8. lichen{formis cn s2edling growth were studiad for
Bl wead spacies induded mito investigation. Seeds of each species placed in Petri dishes (30 seeds x 30
Petri dishes) with 5 ml of de<tilled water and incubated on 25°C uniil radicle emergence. High number cf
seeds used In order to provide enough germinated seeds due to pure germinztion of some species
Germinated s2eds transferred to new Petri dishes comazining Smi of 5. lcheniformis solution gt the
moment of radicle emergence and Iincubatad cn 25°C In the dark. Aftar 7 days, length of seed'ings were
measured and % ¢f reduction were calculated.

Statistics

Differences betveeen spacies were determined using t-test In statistical software STATISTICA 5.0.

RESULTS AND DISCUSSION

Seed garmination assay
The germination rasults obtzined with seeds of A theophrast, A crizmisiifolia, C. campzszris,
D. stramonium, O. aconthum incubated with B. ficheniformis solution di¥fered between species [Tabls
1). Bacerial solution reduced germination of aimost all species (A theophrost- 44.13%, A
arremisifolic- 11.03%, C. campestris- 100%, D. stromanium- 50.00). Namely, fer that species parcentzgs
of germination was highar in control than in bacterial solution, but that efect was statiRkically very
significant (P<0.01) only for A. theophrasti, C. campestris and D. stramonium. Athough A ortemisiifolio
germination was better in control, that driference was not significnt (P>0.03). Ottzined results contrary
to reports of many researchers (Ryu er af, 2003 ; Ahmad er ai.,, 2006; Vrbnicanin er gl 2008) showing
stmulative effects of aciius on seed germination and plant grevath, Explanation for Bacilius stimulative
effects is production of plant grovith—promoting substances like gibberelins, indoleacetic acid, ammcria,
hydrogen cyanide et (Ryu er i, 2003, Ahmad ef o!, 2006). On the other hand, our findings ar2
consistent vath those reported by Sanc 2nd Bofic (2002), who found Ezciflus species 10 have inhibitery
«flects on the germmation of C campz2stris. In their study, two Baclius species |8 ficheniformis and 8.
pumilus) completely inhibited C. compestris germination like in our Investigation. Also, wo (8.
amyioliguefaciens and 8. megatnerium) other species had Innibrory efect, but that etfect was fittle less
Contrary 10 above presanted results, garmination of 0. ocanthium was stimulatad by bactarial
sclution and percentage of germinzted seeds was aimost double in comparison with control. These
results are in accordznce with results of many sudies vhich confirmed stimulative effacz of PGPR on
s22d germinanon. Namely, Casszn et of [2009) showeed that strains of Arospirillum brasiznse A239 and
Bradyrhizobium joponicum E109 promote seed garmination of corn and soybean. Similar,
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Tazie 1 Effect of 8 fichengformis on germination of A theophrosti, A artemisifolia,  campestrs, D
stramonium and O ocanthium

Species Treatmant P
Control Bactenal solution
A theophras 216723 12 2333300 0003023
A artemsisfolio S62-0 61 3 000 20 0.833578™
C campestris 9282061 0.00=0 00 0.000003
D stramonium 10.0021 67 50022 34 00.007408"
0 econthium 65672100 13332223 0046322

“*)P<0C1, ") P<Q.05, NS )P0 05
Seeding growtn assay

Efects of PEPR on plants (mainly crops) were studied more intensnve than effscts on seed
germination. Many of that studies confirmed positive stact of PGPR on plant growth by producticn of
piant hormones. Namely, 3 positive atact of Indolezcetic acd [lAA) procuaing by Saciflus subrilis on
£hoot and reot growth of Dicscorea rotuncora L were repored (Swain et al, 2007), while 1AA-mediated
ethyiene production oy FGPR incculated tomato plants inCreased root biomass, root hair number and
rost surface area (Rinaudo er ol 2005 ). Simiarly, shoot growahs in maize ang rice wars promoted by
giboerelinslice substances excreted by Arospinium spp. (Boiero ef a! 2007)

Contrary to results o5t2ined for seeq §SMMINATICN in our research, 5 scnenformis had positive
effect on seedling growh of all studied weed spacias (Table 2). Seecling growtn ciffer betwesen sudied
SDeCIEs and [U's promotien by 5 icheniformis was very significant (P<0.01) for all speciss, excep: C
campestrs. The most positive effec were cetermined for D, stromonium, followed by A criemisifola,
then A theophrosti and O seanthium, whils seechings of C compesiris were slightly longer (about 4%)
in bacterial reatment than in conTol Tharks to 8. licheniformis seedling lenght of D. stramenium was
maore then 603 longer in comparisen with control, whie bacterizl solution increase A cremusifoa
seedungs length about 26% Similzr afac were obmamed for 4 thecparasti and O Granthium, which
seeding were aimost 20% longer n bacterml solution then in control Fromotioral eMect of &
lichenformis on wead seecings growth is ProZably rasuit of activity of phytohormonas produced by this
bacenz Gutémer-Mzhero ef ol (1398) have been shown 8 fichenformis produce suxin-lixa
compounds, while Gutigrrez-Mafhero 1 al (2001) confirmed £resence of gicoereins in its cultures Also,
Garcia et ol (2004) found that 8 dchendformis incrazsad the heignt of plants and tha lea’ area in tamato
and papper.

Tadie 2 Effectof B fichengormis on seedling growth of A meophrosn, A artemisiford, C campestrs, D
stramonium ang O acantniem

Species Treatment P
Control Bactenal solution
A heophro 9235037 1108103 0.000082™
A aremusiolio 3252007 1112012 0.000008"
C campestrs 8872053 9022075 0363148 ™
D. stramonium 763705+ 12322005 0 000018™
0 oconthium 5227043 6147003 0000317

ST)P<0.01, %) F<0 05, NS ) P>0 05, seed Ing lergnt meacured in cm

R

Scanned with CamScanner



In condusion, cbiained results show that 8 fchenformis can had both promoting and inhibiting
effect on seed germination, while effect on seediing growth vas wimulative Therefore, this PGPR
bactenum have a great potantial as inhbtor or promoter of germinzuion of weed speqes and as
promoter of seedlings growth. But, adcitional studies in the field 15 necessary, in order 10 esumate
pracuiczl aophcation of this tool for wead control in the future waed management systems
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