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ABSIITACT
Att experintent ainred to examinc the eflect ofaqueous extlacts ot three wced specics on sovbean roor-rip-cell nritosis has been carried our at rhe_.Laboratorv oi Rruni ilG;"cy ; ;;;#;i;il, ;)il,,;;li:il 

" 
.

Agronomy and Soil science. University ofNew England. aurtruliu. aqu"n* extracts of fi.esh lvced matcrial(Auurttnthtts pttwcllii' Clpent:s rottrndtr..t iuul I'atpultrnt ,litutui,,,rl at the concentr.ation ol2jr% ($/v) \vcrcadded ro the germinarion mediunr of soyb^ean seeds cL,rri*. e^ir;"i""g, Na.rr"r", 
",,; 

v;ii;;,. i-n"'-*",,11.,,""was conducted at a growth cabinet with 25 "c and totar darkness. aii .*p"ri,n"ntut units were arranged in acompletely randorrized design with 5 replication. Radicles (roo,r) rror'it," g"nninating soybeans wcre 6arvcsledwhcn thL')' wcrc abotrl I l 5 cnr long. lhc s.r'bcan uuutipr *.;,",r.",i to obscrvc tlie n,itnri" in,r.',, ii,itu*i"gIt scries ol hldtolrsis ilnd slitirling proccs\ l(c\ull\ indi(lre l6irr ;r(lrruoas c\rrrcls ul lllc \\ccds 
'cduccJ 

ccjldivision ol the s.l bearr 
'cgariJless-oi'rhc 

crrllir a's. l r,lr .",,itrLr,,,.t'a'ti," u,,d"rrtunding ofrhc rnoclcs or rc(iorrofthe allelolrathic eflect oflh€ weeds. ,lntru unthusp,ru,oilii t'rnJ th" ,rusl inhibitory effect to rhe soybean cc,lldir ision.

Ke.ttrorc/. ul/alopothy, so:'ltt,an, tltitotic index, untcrrunthus, c.lyteru;;, ptt,sltulunt

INTRODI.JC'TION

Tlre plrenonrena ofallelopathy have been
of interest for over 2000 years. This occurrence
was firstly docurnented by Theophrasnrs (300 BC)
who observcd that chickpea (Cicer urictinun)
negatively aff'ected weeds surrounding it (Rice,
I 984). Even though rhe h istory ofallelopathy was
dated back for a long time, the term .allelopathy,

itsell'was not coined Lrntil 1937. ltwasintroduccd
by Professor llans Molisch of Vienna (Willis,
1996) to describe any direct or indirect (harmful
or beneficial) effect ofa plant, includ ing micmbes.
or another plants througlr rclease ofchenricals that
can escape iuto tlte environment (Rice, I9g4). In
its activity, allelopatlry involves a cornplex chain

o1'chcrnical conrmLrnicat jon betrvecn plant s;rccics
( lJarborne. l9ll7 ).

I Iundrcds ol'difl'cr.e nt conrpoLrnci rcIeased
fronr plants and rnicrobes are knowu to have
allelopathic efTects on the receiving species. In
fcccrrt vcilts. ntilt)y nc\\ collll)()Un(ls lltill havc
a llelopat lr ic prcrpertir,,s. klrown as a llcjochcrl icals-
have beerr idoltiticd and st died 1[irrhellig. I905.1
They have tlentonstratecl the abilify ro af,l.ect nrany
physioLrr.:icirl Pr.,rcesscs ilr lhc rcccir i,,g ;rlrrrtr.Lr.lr
as damagc to ccll ntcnrbrane inlegrity in sovbean
(Bazilarrrakenga er ut., 1995) 

-rnj 
nl"nrt.un"

pertUrbatiolts nray be a starting point lirr.thc
nruhiple actions ol'allelocltenricals (tiinhellig. I 995).
reduction irr gcrmination (War.tllc cl ul., l9()l:
Einhellig ald Souza. 1992; Sajjan cr u!.. t997).
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reduction in rcspiratiOn (Abrahiln ct u\..3{){)3a.-
2003b: Muscolo ct ot., 2001i peluelas c/ rrl..
1996). and enz-yme activity (Baziramakenga t / al,
1995; Devi and Prasad, 19961 Maffei ct ul.. t9()()..
Ng cr al, 2003 ).

Stld ies have demonstratcd tllal
A n nr r u n I h u s 1 

to l' e t I i i. ('.t 
1t e nt s ns t u n tl us anrl

Pu:ipultm dilotutra, inter.ttre with the gr()\\,lh ol'
different soybean cultivars.'l lrese rvectl spccics
had both conrpetitive and allclopathic cfl'ccts rrndcl.
it1 vitro andin livo cxpcrimental conditions
(Chaniago et a|.,2003a:2003b:20021 2001 ). 

'fhe
inhibition in soybean growrh as indicated try total
biomass decline nright be one of the cornplcr
physiological responses ol'soybean towards wecd
interf'erence.

'fhe r,vork reponcd here exantined thc
response ofsovbean growth to amaranlh. nrrtgrass
and paspalLrm as indicated by mitotic indcx
determination of the squashed root Iips of
germinating soybean. lt is anticipated that this
e.xperinrent rvould provide a better understanding
ot the allelopathic nreclranisms and a possible
nrode of action of three weeds on sovbean-

MAl'I.]I{IA I,S AND M I,]1'I IODS

Soybean cv. Banjalong, Melr.ose and
Valiant were usetl in this experitnent. Iiiliy g of
llesh rveed nlaterials. both aeriltland undcl.ground
parts at the ratio of l: I (w w-r), were cLrt into 3-
cm portions and soaked in 200 rnL ofdistilled ll.O
in a glass beaker for 24 hoLrrs al roorn tcrrrpenrtui.c.
'lo avoid the ellects oflight interf'ererrce that nrighr
breakdown the cornpounds, the glass was wrapped
rvith aluminiLrm foil. The extracts were then filtered
through chcesccloth bclbre l'urthcr f iltr.ation
thloLtgh No. I Whatlnann filter paper

Soybean seeds rvere s urf'ace-sterilised by
immersion in 70o% aqueous ethanol for I minute
and rvere thcn soaked in lolo (rv v',) ol'socliultr
hypochloride (NaOCl) solution lbr l5 nrinLlres. T he
seeds were then rinsed r.vith sterilized distilled
water 4 times.

Ten seeds of each soybean cultivar were
placed in a I0-cn1 diameter Petri dish on 2 discs
of No. I Whatnrann filter papers supplied with 10

mL of the amaranth, nutgrass or paspalum

o\tracts. I llc sitn'tc unrount ol dislillcd ulter.urrs
adtlctl to the tre:ttntcltl withoUl e)itracls (control
groLrp). 'l he trcatlncl.lts rvu.c rcplicatcd -i tintcs
and all Pctri dishc's rrcrc arrangctl in u conrplctclr
rirtrloruizutl rlesigrr {( lll)t. Iltc crPerirrrr.nt ,,r;r,
conductcd in a tltcrntostatical lr crrrrtr.ollcrl srotr llr
cabinet at 2-5 ''('antl in total clarkncss. I)lti ,rcrc
anAlrsctl usinll t\\o-\\il\ analVsis ol rarianccs
(ANOVAs).

l(adiclcs rvcre harvcsterl rvhcn thcr wcrc
abtrul I - 1.5 crrr long urrd rrere soakctl iri tt. l,n
colchicines fbr 4 hours. The radicles u,crc then
kept in 70% cthanol solution (fbr prcscrrttion
purposes) lrelirre hl,clrolisation rvith lN I.l( l lirr 5
nrinulcs at 60,'Cl. l'he raclicles rvere llren stairrcd
to conlrasl chrolnosonrc by soaking in Iulo orccin
1 I N I-lCl lirr l0 nrinLrtes al 60 ,'C.

'l hc rool tips rverc cul into 0.5_lnnl potlions
and onc piece ol'thc root tip was placcd on a slidc
glass. One drop of lolo orcein solLrtion las acklccl
to and the root tip was linell, squashctl w irh the
tip ol'a scalpel blade. 

.lhe 
suspension r.ras tlrcn

covered Jbr nricroscopic exantination antl the edgc
ol'the glass slide cover was sealed Lrsin!r a lrst-
drving nailgloss to prevent the cvaporati;n ol.thc
stain solulion. liach treatntc t hatl 3 replicatcs.

Iivelv glass slide uas corrsiclu.ccl as a
rePlicate ol' cach treatntellt conttrinatj0rrs. l.cn
I'ields of view rvere cxanrinccl undcr a liuht
rrricroscope lbr each glass slide rvith 4()iiX
magnilication. The nunrber o1, cells that were at
the mitolic stage, regardless ofwhich rnitotic phase,
were recorded. Th is was condLrctecl by counting
the nunber of cells showing their chronrosonesl-l'hc mitotic index was calcLrlatcci as pcrccnrage
of the rnitotic cells to the nunlber ol'total cells
Lrnder one flcltl.

Iiltst.r 1,1's AN D t)tscusstoN

The into.action efTect olsoybean cultivars
and rvced-species cxt[act on thc nritotic irrclex
values is prescnted in l.igure l.'lhc interaction
between soybean ctrltivar and weed-species
extracl had a marked effect on the ntitosis ol'
soybean root tips (P<0.001 ). Valiant showccl thc
lowest uritotic index (33,9% ofcontrol) un<Jcr.the

influence of Porve ll amarantlr extract and had the
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smallcst ntitotic index irt lesponsc 1r; nutgrass
cxlract altd distilled water. Horvgl,sl.. tlte extract
o1'paspalul'11 a1'l€cted this cultivar. lcss than
Mclrosc in telnts of its mitotic index. All sovbean
cultirars lested r(]spondcd lcgltivel) to ihe
c\tracts as intlicatcd by rcductions in nritotic index.

lrach so;bear crrltivar ltad a drl'lcrcnt
nrcan ol'm itotic indcr ( P<0.{)0 I ) ancl r he inclcx in
Mcllosc rvas highe r tlran tl)at ol'thc olltcr. cLrlt j-
r,ars. Ilorlevcr'. the prcsence ol eithcr-I)orvell
amaranth or DUtgrass extracts had sintilar eflects
on the ntitotic indcx in cultivars llan-jalong ancl
Mcl|ose. ln col'ttrast. thc cl'l'ccts ol paspalLrrn rc-
sLrltcd in ntarliccl difl'cr.errcc in rtritotic inclex antons
allcLrltivars ancl Melrose was affected rnost. lh!
data indicatc that cullivars and \\ccd cxll.acls in-
teract to sive diflercnt lcvcls ol r.cclLrcliorr in cell
divis ion in soybean cultivars.

When lcrcLrsing on the wccd species e1._

lect on celldivision o1'so],bcarl root tips. rcgard-
lcss ol'its cullivar.s, all rvccd spccies ntilrkcdly
tcJtrturl tlrc rrrit,rtie irrdcr (1,<0.001) ( I:rlrlc lt.
Powcll anraranth had a distinct ability 10 inhibil
the ntitosis ol'the soybean root {ips. Ihis rveed
spccics causecl llte -srcatcst reduction in ntitotic
inrlcr. in all cLr ltir,ar-s.'l'he lccltrctions l cr.e (rl. 6g.
antl 6(to/o o1'colttrol treatn)cnt in tlan-jalong,

3

Melrose, and Valiant, respectively.
The aqueous exlract ol weed species

resLrlted iI a decline in tlrc ntitosis ol soybealt lool
tips. In older of magnitLrde, Powcll antaranth.
paspalLrnr and nutgrass showcd potential as a

nritotic disrupter to soybean seedling growth.
Porvell anraranth had a distinct ability to inhibit
the nritosis ofthc sovbean root tips. Ilorvcver, the
rcsLrlt irr (he prcsenl cxperintent suggest that all
thlee rveecl species strrclicd r.esLrl(ecl in a dccline
in growth as a result ol'a level low mitotic index.

Most of the cells rver.e under nretaphase
stage when the chrontosontes arc lined at the
c<lLrator ola spindle. lornring a nctaphase platc.
Soybean loot tips in th is experinrent were soaked
in colch icine solLltion to prevent the alignnrent arrd
separation of the chr.ontosonres rvhich in turn
ploduccd so-callecl arrested lretaphase. l'he
inclttsiou of colch ic incs in tlris erperjnlenl $l\ l()
contrast lltc cltronlosonrcs ancl nradc them possible
to lrc corrrrtcd. Vaugharr and Vaughn (i9gg) also
reportcd tltat onion root cclls treatc(i rvith cafl'eine
ai'f'ected the conrpletion ot'cel I ci rv ision fbl lowr ng
nuclcar division. Calleinc is an alkaloici isolated
l.rcrn the liuit ol collcc.'l'his work has norv
sLrggcsted that allelochcnticals intcrtercd rvith cell
d ivision in soybeans.
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A ntardnth u.\ pot'cl I i i
Ct'pct'us t,ot tth(ltt.\

0.75
0,26

0.49
0.3 5

avcrage ol -l{) liclcls ot'

lrd\\ali ( hnniir{o. A. luji. l'. KristilnscD an<l lt. .tcssrrf : So\hcnl foil-til_ccll tnil(}ri\

Rrble L Mean valtres ol nlilotic indcx ol so\ bciut !.oot
lips in rcsponsr.t(t Jillcr.cnt s.,.,.1 rpccics
cxtt itcls

coNCt,(rstoN

Acltrcorrs crlracls ol l)o$cll alltar.arrth.
llutgrilss and paspalum reduced ntitotic index in
all sovbcan cultivars undcr lhc cxpcrintcnlal
colldilion\. l)owell anrarlrrlh causcd the nlosl
inhibitttrv eli'ects on ccll division anrl Mclrosc was
afl-ectcd most by paspalunr. 1-his rcsLrlt providcs
a bettcr undefstanding ol'the nrcchanisnrs ol.
allelochcnricals in thc target plants.
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