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Allelopathic Effects of Lzcdzuifiin dccrfn-ens and L. ndscc?zden.r 
subsp. dflusa on Germination, Seedling Grolvth 

and Yield of CorclJoz.z~s olitorioz~s L. 

AyoLola Moninuola SAKI'ERE, Matthew OZI P.C;BE, Icloniu Arinola I3II,FII:SANh4I 

This stutly cxarninctl the allclopathic cffcct of Lr~h~~igin  dcr.r!l.rri7s and I,. nd.ccrndet7.c cxudatcs on scr~ninnrinn, sccdling g-olvrh 
(hy~>ocotyl and radicle ~ lon~a t ion) ,  seedling mortality, vcgetarive Rroivth aricl repmdt~crivc yicld of Co7.c/~orrcs olitorios~s. Lrrdruigin 
rkrnrrrlrs, L. ndscedens cxudarcs and tap nratcr (control) mrrc applicd to sectls of Coirhort!.s olim7-inrrs ovcr a pcriod of 15 days and to 3 
wccks oltf sccdling for a pcriod of 4 weeks. L~~d~c~igid exrlddtc.~ I~ad no inhihitnry clfccr on the scrmination pcrcclitagc of C.. olitni.inrt.r, 
br~r r-hc cxrldarcs Lnm the two L~tArcligin spy. induced mortnlity r:ltc ofthc 15 day old sccdlinss (control: 5.00i?/0.1,. dccrlrre~zs: 1 7.5Or?:1. 1,. 
/rdcce~idcns: 26.88'5) anti a sigliihcant dccrcasc i ~ i  sccdling clollgation jhypoc0tyl and radicle length) of C. olitoi.inrr.s. For tlic vegctative 
gro\vtli cxpcrirncnt, restdts shoured that the stcln Icngth, stem 6-rcli vlcighr- and leaf arca of C nlitorinus \vcre sigriificnnrly inhihitcd 
during nrcrk 6 (P<0.05) by L. decrcrrens and I,. ndscendeizs csr~datcs. For rcprod~rctivc yield cxpcrirncnt, ntunbcr ofpods pcr plant a m  
significantly rcducctl on wcck 1 1 .  Thc histi pcrccnragc 111ortalir~ ratc ol,scrvctl in scctllings might be an irnpc,rrant Cictor in r c d t ~ c i ~ i ~  
secdling survival of Corcborrrs olitoriorts in habitats wlicre tllc ruro Lrcdraigin .cpp are dominant. 

Introduction 

Allclopathy rcfcrs t o  the production and  exudation of  
compounds, including secondary ~iretabolites, l lar~nful to  
othcr spccics o r  thcir functions and  influencing tlic grolvth 
atid dcvcloprncnt o f  Agricultural a n d  Biological systcms 
(Rice, 1984; E l ~ n o r c  illlc1 A b c ~ ~ d r o t l l ,  2007). Tlicsc allclo- 
patllic cffccts arc clue to  inl~ibitor-y s~~bs tanccs  (allclocllcm- 
ic;ils)  hat PI-e rclcascd directly f ~ o ~ i l  living plants into the 
cnvironmcnt through root esr~dation, Icaching, volatiliza- 
tion, and passivcly liberatcd through thc dccomposition of 
plant I-esiducs (Rice, 1984). h?any o f  thc allelochcn~icals 
arc watet- solublc substances which arc affcctcd by scvcral 
envirotirnc~~tal factors (Rcigosa ct A/., 1999). Plants can in- 
flucnce each other by allclopatliy which is usually harmfrrl 
(Roonitcc xnci Ritdhit, 1984) while somerinics rllc eflect 
is bcncficinl (Newman and Andrcws. 1973). There is m11c1i 
evidence that allelochctnicals libcratcd from certair~ wceds 
into thc soil reduce crop growth (Rice, 1979; Putnarn and 
Tang, 1986). Stinson et nd. (2006) reported that allclopa- 
thy has bcen dclnonstratcd t o  play a crucial role in ht.c.r-s 
influencing the con~posi t ion of  the vegetation gro~vch, 
mhilc also providilig explanation for the patterns o f  forcst 
rcgcncration. Allclopathy is rathcr wcll documentcc! for a 
vnricty of tcrrcstrial plants, but  the inrorrnaciorl on hu\v 
widcsprcad this phenomenon is nmo11g aqr~atic plant i.s 
scanty (Gopal and Goel, 1993). 

12z~cltu{ein ram 1iave Occn classified among thc 1-00 most 
aggressive world plant invadcrs (Cronk vnd Fullcr, 1995). 
Tie getills L,:,lld~jl(/igia is a men1 her o f  tlic farnil y 07znqwzcetre 
which arc flowering plants belonging t o  thc Order Myr- 
tales, comprising 21 gcnera conccntratcd in thc tempcr- 
ate rcgion of thc Nclv \Vorld. 1 1 c  family (Onacc~iceae) is 
cltamctcrized 1,). flomcrs with parts mostly on the plan of 
four (fnrrr sepals, four pctals, four or  eight starncns) and 
tlic ovnry is inferior (Clhen e/ nl., 1972). Yic fa~nily in- 
cl~ldcs a h n r ~ t  640-650 snccics o f  hcrhs, shrubs, and trees in 
20-Z4 ~ ~ n c i - a .  TIC fariiily ic n~idcspread o n  every continent 
frnrn horcal to  tropical region5 (Fort1 and Gottlicb, 2007). 
7 h c  gcnuc Lrrrlrotgzn (prinicrose-willow) contains 8 2  spe- 
cics (Zardilii atnl, 1971) and can bc found in wet placcs, 
cspcciglly in marrner parks o f  the Eastcrn and tlic l ~ e s t c r n  
Iicrnisplicrc. Most 1,rrdraigin sl>ecics occur in wet placcs 
~vlrilc a few arc prcdorninantly aquatic, ranging from an- 
1111nl Iicrbs to  large shrubs (\Vogu and Ugborogho, 2000). 
'TJic 1al.e~ tolcrancc and adantation o f  tliesc tasa to  the 

u 

variations o f  hydrological and climatic conditions, as well 
ac thcir strong ability to  colonize rnake t h a n  rcrnarkable 
coniprticors. 'r l~cir proliferatiorl induces a silting up of 
aqii;~tic ecosyqtems and slowing clown of  watcr circulation 
(Iltrtartre, 1988). 

A,fcml)ct-c o f  tlic scction Ol~gospr?mrrm (L~~Azc~ i~~ inpep-  
loidrc (Kunth)) liavcn and L. x/anrIi/7nm (Michaux) Grcu- 
tcr and Rurdct) to  ~ v h i c h  L. ndcccrzdrns belong have bcen 
rcportcd to  cxhibit allelopathy (Dandelot el dl., 2008). I,. 
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rr~lsceird~irs (Li~ in)  is a perennial hcrb, crecpirlg ovcr nlud 
r o o r i ~ g  at the nodes, or Aoaci~ig ;unci rilaccirig, colnmon 
acloss clle region from Scncgal t o  Southern Nigeria, slid 
gc~lcrally widespread over che rest of  the T~-opical Africa, 
and iutu the Near E;tsc. It is rcportcd to be a 'ivccd of  rice 
p~c1~1y i l l  I h c  (;,t~i~L)ia (Ur~rkill, 1997) ancl also kr~o\vn for 
ics a~l~ibiictcrial activity (liiroj ct al., 2005). 111 aquacic Iiab- 
itats (FaJ.ima) Ilc-Ife a11d its surruuncii~igs where vegeta- 
bles are growli, L. ~lccrrrrei~j which is all erect annual herb - 
have been observed to for111 monotypic stands serving as 
threats to  c~~lcivated plants in aquatic Ilabicat. 

l l c  ge~ius C ~ i ~ h o 7 . u ~  is a ~ i i c ~ n b c r  of  tllc falllily Tili- 
~l i r , z t . ,  native to tropical 2nd s~~bt ropica l  regio~ls tllrough- 
out the \Vorld (Nach, 1976). C'urchoi.~ls olitoriorrs L., com- 
~llonly called jute, arc tall plants, usually annual herbs. l h c  
leaves arc alcenace, simple, lanceolace, with finely scrrated 
or  lobed margin. I h e  Rowers are hcr~uaphrodicc, and are 
pilllinatsd by inscccs. The fruit is a multi-srcdcd capsule 
(Norman, 1972). T l e  plant prcfcrs light ( S a ~ i d ~ ) ,  niediunz 
(loamy), 2nd heavy (clay) soils (Epe~~huijsen,  1974). It can- 
not tolcmte sIlady c~lv i ro~in le~l t s  and requires moist soil. 
Seeds of  C. ulituriorls ('Ibssa jute) are small in size, grayish 
in colour and weight about 1 gram per 1000 seeds. Fresh 
leaves of  Cu?.choi-us olitariorls arc a rich source of  vita~iiin 
A 2nd C. The leaves are used ill thc crcarnient of  chronic 
cybtiris, and for toothache (Hillocks, 1998). A - 
cold insusion is L I S C ~  ;is a tonic to r is tu~-e clle appccice and 
scrcngtli ( S h a r d  and Ncgm, 2005). l h e  sccds arc used for 
fcvcl; as a p~~rga t i vc  2nd possess broad ancibacccrial proper- 
ties (Pall e ta l . ,  2006). Jute lcavcs arc cc)~lsu~ned in various 
parts uf [he world. It is a popular vcgecnLlc in West Africa. 
C o r ~ l ~ u r ~ r s  uali~util~s is an ilnporta~ic po t  I l c ~ b  ill Nigeria. Its 
cultivation spalis both tile rainy and tllc dry scaholls in Ni- 
geria. In che dry  season, irrigation facility is paramount for 
successful cultivation. Howcvel; beca~isc o f  the peculiar- 
icy of  an~lual  facla~na (wetland) cultivacio~l the flora o f t he  
cdtivaccd land tends to become predicable and poorly di- 
vcrsificd with time. Very fe\v weed spccics prrdominate in 
such cropping syste~ils (Oguycnii et  cd., 2005). -Illis scudy 
i~ivescigated the allclopathic cffccts of  LudzuigLz denrwens 
and L. rzrlscttrderzs exudates o n  the germination, nlortality, 
seedling growth (radicle and hypocotyl elongation), vcg- 
etative and reproductive yield o f  Co~-~boi-zrs uliturious. 

hlatcrials and mctlrotls 

In h , I~rsh  2009, r n a t ~ ~ r c d  flowcri~lg plarlts of  Lurlwiyia 
ar!jre)r~l<l.ns and L. rlecr~?-i.e)rs wcrc ra~lclo~nly collecced from 
the wild populat io~i  along Ede road in Ile Ife and Ilesa. 
Each species o f L z ~ r I ~ u i ~ i i r l  collcctcd W;IS ri~lscd in clean wa- 
t e ~  to rclllo'iJe debris attacl1~cI to the roots. 1 L 1 i  P1a~~cs both 
of  Lurhuigia spp. were placcJ illto two 10 litres plascic 
buckccs iillcd wich tap watcr and wcrc placed in the open 
air for sevell days before [he plant exudaces were used. Tap 
\vater was added constantly to ~llaintain a constant volume. 
Curchur~rs ulitorious scecis wcre purchasccl from Grow well 

Agro services scores, Ile-Ifc. ?'wcricy scc.ds of  (l: ulitoi.idus 
wcre sox'irli ill pctriclishcs o f  8 cm in d i a~~ l r cc r  lincd with 
Wllat~narl Filccr 1,itpcr I L ~ .  1. pllicrc \vcrc four rcplicaces fur 
each of the t i -C~LIIICI~LS co I)e tested ( io~l t ro l  (cap water), 
Lu~IwigLz  r ~ ~ l s ~ e i ~ ~ l c t r s  e x ~ d a t e s  'ivacc~., L. declr)wizs exudates 
watcr). 2 mls o f  tap watcr, 2 111ls of  L ~ ~ r l w i ~ i ~ r  nrl~-~,cirrlr;l~ 
ex~~da t e s  water and 2 ~ n l s  of  L. rlec.u,.re~rs exudates wrrc 
added daily to each Pctridishcs o f  the treatments. For each 
of the  trcntlilents number ofgermillatcd seeds and seedling 
nlortality race 'ivcre recorded daily for a pcriod of  15 days. 
Scccls wcre considcrcd to have gcr~ninaccd at  t l ~ c  cliicr- 
gc~lcc of clic radicle. 011 the 15 111 day five seedlings pcr 
treatment wcre mnciomly sclecccel C,o~ll each I 'c~~i~lishcs 
and the radicle and llypocutyl l e ~ i ~ t h  were mcns~~recl. 

Sccds of  (I'ot.iiio~.r~s olitarious were sow11 into a Iiurs- 
cry of  plastic bowls with the dia~nctcr  of 23 cln und 12 
c111 in  depth wllich were I>ci-foratccl at the base co allow 
good tlrainagc allel filled with cup soil and watered regu- 
larly with tap watcr. Akcr 2 weeks, grrnii~~atc.cI plants 'itrere 
transplallccd i~ico 12 plastic bowls filled with top soil, at 
[he rate of  10 t)la~lts per bowl. l h e r c  wcre foul- replicates 
for cacli o f the  t~ - ca t~nc~ i t s  to  be tested with tap water (con- 
trol), Lz.rrlruiyi~la a~fslsc.en~I~,lens cxuclatcs water :uld L .  rlelrcrrr- 
1.1/1s cx~idatcs water. 1)l:tnts wcrc allo'ivcd to stabilize for 
one week. 250 1111s o f  tap water, 250 1111s each ofLurl~uiyi,r 
rz~lx~~'iz~leir.'llj 2nd L. d c ~ , u ) . ~ , ~ n j  c x ~ ~ d a t e s  water were added ev- 
ery t'ivo days to each plastic bucket o f  thc t re;~t~i ic~l ts  for 
a perioci of: four weeks. O n  a weekly bu is  begi~ining at 
[he end of  the Fourth wreck afcei- gernlirlation, destructive 
analyses wcre carried OLIC on  cach creatrnenc by randomly 
I ~ a r v r s t i n ~  fivc pl;lncs per crcaclricnr. 1)l;ulcs wcre properly 
labeled and talic~i to  tlir laboratory for data col l--  ' ~Lt lon .  
rrlic morphological characccrs sc~jrcd include the follow- 
ing: Plant Stem Length, I ' l a ~ ~ t  Koot Icngth, Number of  
leaves per Leaf Length ancl breadth, Leaf Area. The 
Frcsll wcigllcs (F. \V.) and Dry  Weighcs (D. \V.) ofStems, 
Koot and Leaves of  five plancs from each crcacrnenc were 
obtaincd by weiglling cach plant o n  Mettlers Toledo (PB 
153) C I C C C I - O I I ~ C  l ) ; l lCi~~ie i ~ i i ~ l i ~ d i ; i ~ ~ I ~  after Jlarvcsc. Each of 
the was pasltage in separate envelopes and dried ac 
80'C in a Gallcrika~lip i  nod el 114-150) i~lcubacor for two 
clays and weigh to obtain Dry  Weights (D. W.). At the end 
of  the 11"' week five plants \yere selected from each treat- 
IIICIIC and rhe 11~11nbcr of  pods per p la~l t  was recorded. The 
frcsli and dry weights o f  pods per p l a ~ ~ t  were also tleter- 
mi~letl. Data obtairleci from germination cxpcri~nclit, dc- 
stritctivc analysis ant1 yielcl experiment during the coursr 
of this experiment wcrc subjected co one way analysis of 
variance and lllealis were separated with D u ~ ~ c a n ' s  mul- 
tiple range test (DhI'rII), using system analysis sotiware 
(SAS) vcrsion 9.2. 

Results 

I-4ypocotyl length of  Curchorus olitarious control was 
significantly longer than that o f  the t\vo tre;1tLl1ents (L. ~ l c -  



'l:?h. 1.  hlcan hypocotyl and raclicle length, pcrccntagc 
gcrniination and mortality of (;bl.chol-rts n/itnrior~s sccdr in  
the trcatmcntr 

Hypocotyl Radiclc Pcrccntagc 
Pel-ccnrage 

Trcat-nienrs Length Lcngth Mortality 
(At day 15) (At day 15) 

Gcrrnination 
(At day 15) 

Cout~.ol 2.976" 1.82 50.00' 5.001' 

I!. 
2.01h 1.2Gh 59.34' 17.50' 

A ~ C I I T ) T ~ S  

CNIYEIZS and L. ndscenrlens cxudatcs). Radicle length of  C 
0/ito?~10~.~ control wa5 rignificantly longer than tllat of  the 
two trcatrncnts, but  with L. dc~zri-rens having Inore effect 
than L. ndscerlrns. Perccntagc gcrrnination of  C. oliiol-iorrs 
control way no t  significantly differcnt from the two trcat- 
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~.ril.ccxudatcs ( 7 i I ~ .  ir ant1 5). 71ic Root Icngtli of Col-o'iol-~ts 
n/itcl.imrrs control ant1 thc tlvo rrcatnicnts alcrc not  signifi- 
cantly tiiffcrcnt nt lvcck 4, 5 a r ~ d  7 (Tab. 2, 3 and 5). At 
~veck 6, tlic root Icngtli was significnntly I-educed by tlic 
treatments (Tab. 4). Numbers o f  lcaves o f  C o/itoriorls 
from wcck 4 to  n.cck 7 for all trcatmcnts wcrc no t  signifi- 
cantly d i f f c r c ~ ~ t  (Tab. 2, 3, 4 xrld 5). 

Stcm F. \V. o f  (1: nlitoriotts control and the tmo trcat- 
rncnts \ver~e not  significnntly difTcrcnt at \vcck 4 nrlcl wcek 
5 (Tab. 2 and 3).  At wcck 6 and wcck 7 stem frcsll w i g h t  
of C. olitol.ioris plants treated with I,rtn'n~igin cxudxtcs ri7cre 
significantly lower than t l ~ e  control pla~lts but  ~vitli  more 
cff cct at week 7 i r i  I,. drcrcl-r.cns ('Iab. 4 arid 5). Stem D. 
\V. in thc control arid the tlvo trcntrncnts mcrc no t  signifi- 
carltly diffcrcnt from wcck 4 t o  7 (Tab. 2,3,4 and 5 ) .  

Root I< \V. of  C n/itn?*iort.s control and the two trcat- 
mc~l t s  nrerc 11ot significantly different at week 4 artd 7 
('rah. 2 and 5). Iioot I:. \V. of(:. olitol-ious control was sig- 
nificantly higlicr than tliat of t l ic  two tr-eatnicnts at wcek 5 

Tab. 2. ElFcct o f ludwig in  decf4rren.c and L. ndscendenc cxr~datcc on vcgctativc paramctcry of Cnr-c/?nl.rts o/itol-iorts ar wcck 4 
- 

S ten1 Root No.of Stc~n Stern Root Root Leaf Leaf 
Trc;~trncnt 1.eaf Arca 

Lcngtli 1,cngth 1,cavcs . J .  . V. F. \YJ. U. V .  F. V D. \V. 
Courr.iil 6.6 1 ' .4.6@ 5.70' il.12' 0.@ 0 0  j 0.0 1.' 0.6.1.' 0.05" 13.55" 

L. dcczi 7-luns 8.2.3" 4,i4' 5.60" 0.19- 0.02" 0.09' 0.02' 0.34" 0.07' 14.5Ph 

L. ,z~/~~cc.ndens 7.55" 450" 6.00" 0.1 SA 0.02" 0.10' 0.02' 0.38' 0.06' 17.21" 
-- - ~ - ~ ~ - ~  - -~ ~- - - - .. - . ~ ~ 

'V~IIICS i l l  c:i<.l~ ~ o l ~ ~ n i n  Gi l ln~cd  hY i l l ~  tnmc lcrrcr arc nor  rianilicancly dirrcrcnr ar 1'<fl.05 

rnents. I'crccntage rilortality C. ol i tor io~~s in the control arltl 6 ,  h r ~ t  lvitli niorc cffect at ivcck 6 in L. decrcl-l.ens (7 ih .  
experiment was significantly lower than that of  thc twc) 3 and 4). Root D. \XI. o f  C. olitorio~rs control and the two 
trcatlnentc (Tab. 1). treatment5 wcrc no t  5ignificantly differcnt at wcek 4,5 and 

Tab. 3. Effect ofLrldzuigin decrdvrrus and L. nd.sce)zdens cxr~datcs on vcgctativc pnrarnctcrs of Corc~!~ot-r~s olitorior~s at weck 5 

Stem Root No. of Stcni Ronc Lcnf 
Trcatrncnr StcmT_).\YJ. RootF.\Y~. L.caf El'. Lcnf Arca 

Length Length Lcaves F.\Yf. D.W. D.\V. 
COIICL-II~ 12..47 5.10.' 7.90' 0.38 0.0 i' 0.2X" 0.04' 0.51' 1 14.14" 

Id. ~ C C I I ) . ~ C I Z S  9.4il" 4.6F" 6.90' 0.33" 0.03' O.ljh 0.04" 0.hY 0.1 1 Y 4 . R 4 h  

L. f id .~CcJ?rk l~ .<  12.42" 4.45' 7.60' 0.41 ' U . 0 9  0. 14h 0.0& 0.7.i' 0.13' 1Y.8X3 - - . . - . - - - - - - - - -. - - - - -- - - - - 

.\:1111i\ 111 cat 11 io1111nn fid10v:c~l 11). rlic ralnc Icerrr nrc !lor s ~ y ~ ~ i f i c a r i r l y  diflcrr~lr n r  ll.-ll 05 

T i e  stem length of  Co7zhorus o/itol.iozr.c control and tllc 7 (Tab. 2, 3 and 5 ) .  Root D. \V. o f  C. olito~ioris control 
two treatnlcnts wcre n o t  significantly Jiffer-ent at mcck was significnntly liiglicr than tliat of t l ic  two trcatnlcnts at 
4 and 5 (Tab. 2 and  3). A t  nrcclc 6 and 7, thc treatmrnts week 6 (Tab. 4) .  
signil;cnntly rcduced the stcni Icngtli, mor-c evident wit11 I,caF \V. and D. \V. o f  C. o/itorior~s and control and 
L. ndscendens cxudatcs, having more cffcct than L. decrri.- rhc two rrcatnlcntswcrc no t  significnntly difl-efcrcrit atlveck 

7'ah. 4. IIflccc of1,rtdrc~igi~ dectil.l-ens and L. ntiscendcns c~r~dntcc on v(gcmti\,c parnnictcrg of Co?s/inl-rts o/itn)-inns at wcck 6 

No. of Srcrn Stcrn Ronr Root I.caF L.cnf , r .  

Contr 
I,. dec10 



Ruoc Nu. of Srcm Scc~n llour I<uor Leaf LcaE 
l i c a c ~ n c ~ ~ t  Srcrr~ Lc1l~t11 Lcaf Arcx 

1T.W 1l.W. I I '  E\V. D.\V. _ - . .-.L"%!!l_-.- L c a v z - -  _. - .: -- -_ .- . - - 

4, 5 ancl7 (Tab. 2, 3 ancl 5). At wcck 6, Lcafl:. \Y/. and D. 
W of C: olituriurrs co~icrol wcrc significa~lcly highrr than 
thac o f  thc two trcacmclirs (Th. 4). Leaf Arca of  C. olitari- 
o~rs treaccd with L. adjicii'lti~s exudates was s ig~i ih ianc l~  
higher d ia r~  tllac of  C ofitoi.ioils control and C. a f i lu~ ious  
crc.lccd wit11 L. n~l~lsc-ei~'rlci~s at  wcek 4 (Tab. 2). Lcaf Arca 
of C olilai.iurrs co~icrol and the two treatments were not  
significantly diffcrcrlc at wcck 5 x l d  7 ('Ltb. 3 and 5) .  

Tab. 6. Eficcc of L~rdzuisin rlecrirreirs and L. ~ d ~ . c t n d e n s  
exud.~tcs on rcproJuccivc yiclcl of Corc-hoi.rrs ufiturious 

Fresh and dry wcigl~c of' pods from the control plants 
and chr two crraclnents wrrr  n o t  ~i~riificancly different. 
However, ~iunlbcr  o f  pods per plant ill tlic co~ltrol  was 
significantly higher chan cllac of  clir cufo crcarmrncs with 
L. arlscc.jrrle)~s treatment having the 1owcst I I L I I ~ ~ C L .  of  
(Fl:~l~. 6). 

Discussion 

Allclopachic effccc o f  o11c plunc on anochcr plant could 
br tllrough the iriliibitio~l o f  sccd grrnliniltion, for exam- 
ple, aqueous extract of  rooc o f J f c l i i z i ~ t / J ~ ~  niliilij that delay 
and inllibics the gcr~l l inat io~i  and seccilirlg growth o f  lin- 
seed (Li i~ui jr  ~rsit~rtissiuiir I*.) and ~nustarci (81.assicajrr)zretz 
L.) ( N ~ r w a l  t tu l . ,  2002). 'file two L ~ ~ ~ l z u i g i ~ z  spp. exhibitsd 
siniilar cfl2ccs on  the scrds of C. ufirurions. Lzrdwiyia de- 
c~ii>i' i l~ a ~ l d  L. nclic-t;.r~leicils exuc1ati.s 11:ivc had no inllibitory 
effect or1 the pcrccr~cagr gcrn i i~ ia~ion  ofserds of  Co)d~urbrs 
olitu,.iorrj. ?his ~nighc be due co thc fact chat seeds 1)rorcct- 
cd by thrir tcgumc~its, seen1 lcss scnsi~ive to  allrlochemicals 
than seedlings (Elakovich, 1997; Q ~ u i i y  ~ L I I ~  et 'zl., 1999). 
A si~ililrir result \vas obcaincci by UI uilier rt'rl. (2003) who 
tound rl~ac allclochc~riicals frul~r t11c i~if lurc~~sccucc extract 
of 111t~6imin a r ~ e ~ t ~ i ~ & f i ~ z  did no t  significantly rcducc thc 
ger111i11ation o f  sccds of  A l i t ~ ' ~ f i ~ ) ~ ~ / ~ ~ ~ i  ~ y ~ ~ u ~ / ~ u / r ~ f i ~ i ~ r ~ ~ i r s .  
Da~iclcloc c.t nl. (2008) rcporrcd a 5ignif;i;i~ic rcductio~l in 
pcrccllcagc ger~ii i~lat ion ofwaccrcr~ss and no rcduccio~l in 

Ic tc~~cc  gel-niiliatiun W ~ I C I I  trc.l~cJ wich I,. pcp~iurlr~ ~ I I L ~  L. 
gi>ti~ildl~ii~ C X U L I A L ~ S .  

T i e  I-lypocucyl iuict I-adiclc Icrlgt-11 of C. ofitoriolrs was 
i~ lh iL i~cd  Ly L. dcilll.i.rizs a~lcl L. rr~i!jceirrlms exudatcs. 
l l l c  LI\>U I I - C ~ L . I I I C L I L S  i~lc~.cascd L I ~ C  ~ n o r t a l i ~ y  of C. olitui.i- 
urls scccllings :it day 15. 'Illis is si111il.lr t o  rlic tincli~igs of 
Darldclot e t  rzl .  (2008) in whicll Lucl1oigi;r pzpLuirlrs and 
L, yla~r~l~f lu , ;r  recti~cc tlle sccclling clongacior~ and c~uscs  
an incrcasc in nlorralicy o f  water. I c t t ~ ~ c c  during all season. 
Allclopacliic rtFcct could bc co~lccntracion dependent as 
rcporccd by I<ayodc and Aycrii (2009) wller~ thcy exam- 
i~iccl the allclopa~liic rtliccs ofaqurous cxr-raccs Iioln Sor- 
ghum scmm ancl ricc huslcs on  thc gcrminatiun :~nd  
of maize. 7 n ~ r  cxcracts brought abouc considcrablc inliibi- 
tions in the gemmiriation o f  maize seed and in the growth 
of  radicle and plunlule. In both extracts, the dcgrcc of  
illhibition i~lcr~:isccI wit11 tllc increase of  chc conccntra- 
t iol~s o f t h r  cxLracts ~11~1s s~iggcst i~tg C I I ~ C  the cfFiccs of [he 
CX~I .LLSLS WCLC C O I I C C I I L I ~ ~ ~ ~ O I I  L ~ C ~ ~ C I I ~ C I I C .  ?IIC etICct could 
also dcpc1lclo11 clls ;~ge  of plant. ( O t ~ ~ s a n ~ a  e~iz f . ,  2007) cx- 
arllincd the susceptibility o f ~ f ~ i ~ n r i l r i ~ l i u s  c.rrrentrrs Lirln. to 
t > l ~ y t o t ~ x i ~  rfl>ccs of  Tit/~uizia diuers~/ulia (Hernd) A. ILe- 
sults showed chat tlic gcrminacion, parameters and 
[I-csl-I anci d ry  macccr l > r o d t ~ ~ ~ i o ~ ~  o f  ~l~t~i l i ir i~th~tj  ~ . l l e i ~ t l l s  
were I - C C ~ L - I I C ~  by all f0~1r d i t f c ~ c ~ ~ c  ~ O U ~ O L I S  CXCMCCS applied 

arid the rcc;~l-clatiorl tvas more y r o l l ~ ~ ~ ~ i ~ d  011 the oldcr 
plants o f - , l n ~ > ; z / ~ l / J ~ t i  L I .LL~~ .LLILJ .  .Illis c x ~ ~ l ~ i ~ ~ s  t l ~ c  ~ i i i l c l  cf- 
fects by Luri~uigi'z exudaccs 011 ~ ~ ~ o s t  growcli paranlcrcrs of 
C ulitu).iutrs :it later stage of developmcnr. Thr exudacrs of 
L. r l ~ ~ ~ ~ ~ i - ~ c i r ~ a ~ ~ r i  L. ilrljctt~rlri~s wrcr observc~I to  retard the 
srcln Icngch o f  C. olitui.ious by the end of  week 5 till the 
end of chc cxpcr i~~rcr~ t  wit11 I I I O ~ C  i ~ l h i b i c o r ~  cffecc being 
produced by 1,. adscr~~~lclel~s exudatrs. Allclochcn~icals from 
I E ~ l c l i ~ z  t ~ - i i o h t n  L. was also found t o  reduce the plnilt 
height o f  rice (Chengrongetnl., 2005). TIC rooc Icngch of  
C. olito~iorls was inhibited by L. rlrcrrneizs exudates aud L. 
rzdscei~~ln~s cxutlates at  week 6 witli L. izrlscer2cfcirj cxudatrs 
produci~ig more iril~ibitory cfFccc I)y wcck 7 root I c ~ l ~ c h s  
werc similar co thac OF the control cxpcri~nent. I h i s  may 
be due to  the fLc chat the inllibitiori of thc stem length 
at wcck 6 destabilized the root length, but by week 7, the 
i~iliibicory ctfc.cts ofcllc exudaccs on  the rooc Icngtl~ were 
 outgrow^^. 

The cwo C I - C ; ~ L I I ~ C I I ~ S  W C I C  firs[ O ~ S ~ I - V C ~  to havr a srirrlu- 
latory effect 011  ~ l ~ e  1c;tf area at tllc L c g i ~ i ~ i i n ~ o f  rl1i5 exprri- 
Incnt (wcck 4) till the end of  chr wcck 5,  ;IS tllc Icafa~-ca 
could be seen to be low in the control cxperiment and in 
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I 6 olito~.iorts trcated \vith 1,. decrwrens. n u t  week 6 ,  tlic 
! lcaf area nrcr-e rcdrrccd in the two trcatnicnts and hecn~nc 

similar to the control by thc end o f  the scedling grovitl~ 
cxpcrirncnt. T i c  ir~cor~sistcnc growth in the Icaf arca niny 
affecc thc propcr gr-o\irth of plant since rcduccd leaf arca 
could rcsult in lowcr pliotosyntl~ctic c2pacity for a plnnt 
and ultimately limit growth (Sin Clair, 1990; Fedcrics and 
Combcrato, 1995). 'The pod frcsli n.ciglit and pod dry 
weight were similar t o  that ofcontrol  in yield cxpcrirncnt, 
but the nurnbcr o f p o d  per plant werc reduced in C olito- 
rioris trcatcd with L. Aecril-?-ens and  I,. ndscerEr7zs exudates. 
This mny result in a decrease in seed, and production of 
C. olitol-iorrs spp. can be lirnitcd duc to  lack o f  sceds (Atl- 
ebooye eta/., 2005). 

YIC mild inhibitory cffect o f  Lr*dzudgin cxudatcs o n  
three weeks seedling for the pcriod o f  study might be as 
rcsult of  C. olitoriotts trying t o  withstand thc conccntra- 
tion of  the available allocllemicals. According t o  Gross 
(2003) allocl~c~nicals rclcased by dorior oragqnism into 
thc wntcr nccd to  be suff icic~i t l~ hydrophilic and reach 
thcir targct organisms in cffcctivc concentration despite 
considerable clilution. 7 h c  effcct oflridzuigin exudates will 
be fclt more o n  plants during the dry season when water 
lcvel is low and rnany o f  tliern flourish in thcir habitats. 
l i e  study of allclocliernicals in I,rldtuigin will be corn- 
plex because LrrAruigin spp. syntlicsixe tannins, trierpincs, 
flavoniods,polypl~cnols, alkaloids, linolcic acids, saporiiris, 
ctc (Gliani, 1998) that can in synergy exert either phyto- 
tosic or  nllc1op;rtI~ic effkcts (Singhvi and Sharn~a ,  1984). 
Allclopathic interactions can play a kcy rolc sincc r l~ey may 
alter physiological processes arid thns influence tlie strrlc- 
t r~rc ofcon1nirrnitics (Rice, 1992; Bais etnl., 2003; Inderjit 
and Dukc, 2003). 

In conclusion, cxudatcs o f  both L~tdrui,~in dewwens 
and L. ntlscendens inhibited early scedling growth of  COY- 
chot-ris olitorior(s, leading to  high mortality o f  the young 
sccdlirlgs. But seedlings that werc alrcady cstablished were 
not affecrcd. Higher co~lcentrations ofI,r~dluigia exudates 
are likely t o  increase mortality rate of  15  day old secdling. 
Farmers are advised to  cultivate tlie young seedlings of  C. 
olitoriorns in control riurscries for thc first two wceks of  
gcrrnination bcforc transplanting thcni t o  the ficld, bc- 
cause plants will be strong cnough to  oucgrow tlie effect of 
Lrtn'ro{rrtr exudates a[ this age. Tlicl-e is thc need for furthcr 
srr~dics to bc carricd ou t  o n  idcntifying the inhibiting al- 
Icloclieniicals in the t\vo Lr4A~c~iiein spp. investigatcd. 
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