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Abstract

The inhibitory potentials of extracts from five of the major troublesome weeds in arable
crop production in the humid ropics were invesiigated.
Extracts from fresh shoots of wild poinsettia (Eup horbia rwrerophylla L.)siam weed(clvonolaena odorate 

-(L) 
R.M. King and Robi*sor:i ana richgrass ihrouboeilia

cocltinchinensis (Lour) Clayton) generally produced greerer inhibltory effects on t5e
early seed genninarion of tornaro (Ltcopersir.e* escuri,u*rq Mill), pepper (capsicum
frutescensL.), and cowpea (vigna ungricutata rL.)wrrp) than o"iiLoi"*u""ts. Root
extracts of nutselge(Syperustrbero.rrrs Rottb.) And speargras s(ImperetacyMrica(L;
Beauv)produced greater inhibitory efl'ectson the d,:velopmentof the tcstcrops than their
shoot extracts. Both tlte root and shoot extracts froer the various weed species prodqced
no inhibitory effects on the gennirration of maiee seeds. Siarn w"ed ,uri wild poineettia
shoot extracts delayed seed germinatiou in miUet (Pennisetum aaiwa Stapf| aad rice
(oryza sativaL. var. ITA 22) and inhitrited ttreir seedling developments.
The effecs of extracts from the different weed specieJon the iest crops in qder of

potercy were siam weed > wild poirxettia > nutsedgg > itchgrass > speargrass.
Although the early germinationitages of all the tesr crops except rnaize, were generally

delayed by the weed extracts. their final germination was not silnificanrly affected. The
inlibitory effect$ tended to be more on the germination of smallir seeds (tomaro, pepper,
millet-and rice) than on bigger seeds (maize and oowpea) and the developm"nt oi young
seodling rcd xras mae inhibitcrt oran that ot young seeling droot

Introouction

Weeds interfere with crop growth and developrnent prirnarily rhrough competitive
anilor allelopathic activities. While there is substantial inlormarinn on the competitive
properties of tropical weeds, little is known about their allelt4xirhic potentials as information
on lhe effects of plant residues on crops comes mairiy lrorn teniperate countrie s (Mohamed-
Saleem and Fawusi, 1983). Competition is r physicit proccss whii:h involv.r ,t. J.pi"ri*
of one or more limiting resources such as light, nutri,:irr an<i *,lr*i ruilulerJ by otheipla*ts
in the same comrnunity. Allelopathy. (-111 the othf!" lr:rrrri, i.. : I'r,-,,t,"r.,.rlrl interilctian ztmong
plants (Putnam, 1984). It occurs \\,hrn r:1,-{niic:ii r-rrir.:i:rrtr.i i;i ..jii,- l;l:.:iit" or its li*erfall
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adversely arfects growth and development of another plant species in the same habirat.

Evidence for allelopathy has been accumukting over rnany yean (Rice, 1974;

BhowmikandDoll,lg83).Theharmfuleffectsofweedresiduesinsoilonthegrowthofotrcr
plants have been reported(Bhovmik and Dolt, 1983; Achhirddy and Singh. 1984). Awnless
bromegrass (Bromus inermis LeyssO releases tffnic materials from its roots (Benedicl
1941)andaccordingtoGrummer(1!b1)andWellhr&{1lb3},Englishcotchgra-ss{Agrapyron
repens (L.) Beauv) inhibits the growth of cultivated plarts.

Extractsfrom differentpartsof somewefspecieshavebeenimplicatedinallelrythic
activities. [,eaf leachatesof AcanthospermumhkpidwrDCreduces fhe percentgermination
in french beans and okra (I-eela" 1985).

Although dryresidues from sometropical weeds havebeen implicated in alklopthic
activities (Mohamed-Saleem and Faryusi, 1983; Tijani-Eniola and Fawusi, 1989), thele is
need toexamine the allelopathic potentialof fresh samplesof weeds thatcommonlyinterfere
with crop development as their observed interfererce might result from the influence of
extemal factors . Microbes in the rhizosphere codd indue the production of toxic compotrds
by enzymatic degradation of conjugates m polymers in the plant tissm (Abdul-Sfahab ard
Rice, 1967; Akobundu, 1987). Tte objective of &is srudy *m to inrastigate ttre allelopathic
potentials of fresh samples of some wee species which are among the maju troublesryne
weeds ln arable crop production in the humid ropics.

Materials and Methods

whole plants of wild poinseria {Euphorbia heteropttyila L.}, ryear$acs {tmperara
c:tlindritai,,lhuv),nutsedge(CyperwtuberosruRofib.),sielr,€ed tChratwlaeruodorua
(L.) R.M. King and Robinson) and irchgrass (itorboeilia cw&ne hinensk gour.) {Clayrur}
were harvested, at their pre-flowering stages, and washed to Iemove fueign maedab
associated with them. The weeds were separatd into *reir root ard shoot pmts. Tk different
plant parts were chopped into length of about 2.00cm segnrenrs to frcilitate asy milting. Two
hundred and fifty grammes of roots or shoo8 were d&d toore lire of disilled water, tlren
ground and homogenized in a blender for akxrt ten minutes. The mixtures rvere allowd {o
stand for about 24 hours at room tsmperaire befse filtration.

Theexperimentallayortwasarandornizetlcocrptetekkdesignwithfotrrcplications
repeated in time to provide eight replications. Res{ts of Sre Frsr set of repticatkxs
demonstrated that with the conmls, tomato rctrhd fl)% and final germination kvels at 48
and l32hoursaftercutturation (HAC); pepperar 168and216FIAC;maizear4gand l72HAC
and cowpea at24 and'60 HAC respectively. Data on seed germination for each crq ryecies
werc thereforetaken at the various times fortlrcdifferentcropryecies CIreaeh y!% ardfin4l
germination levels as indicated above. Root and stroot lengths w€re masured for corpea,
maizg, tomato and pepper at 7, 10, 14 and 21 days after culturation (BAC) reryectively.
Analysis of variance was carried out using percent ganninated s€eds and dle roo{ ard shoot
lengths (cm). The means were comparcd using the I-e* Signilicant Differerpe at &e 5%
Ievel.
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The earlier expenment was concerrtrated prirnanly on the etrects of the weed species

or licoryledonous plants; thE weed exEacts dd not sinificantly inmbit tlre germbadon o.f

mEize, the only monocot5'ledonous crop arnong the test species. Futher stuiJy was therelore
conducted to inve*tigate the effeets of the azueous extracts of wild poinsettiaand siam weed
(the two weed species tha$ Froduced the gxgalest inhibitory effects in the earlier experiment)
on the germinarion and early seedling development of African millet (Penrisecum Maiwa
Stapfl and rice ({?ryea saiiva Lvw.1TA,222}.

The weecl exua*ls werc prepared as in lhe eariierexperiment anti ihe prepared extracts
were bioassayed againsl millet and rice in petndish culturcs. Ten seed each of nriilet and rice
wereculturedperpefi-dish and theexperimental layoutwasa cornpietely randomized design
with four replicati,ons. The experiment was repeated in time providing eighl replications.
Data on millet seed germination werc recorded up io ,16 HAC when there was a total
germination of all the seeds: while those on the g*rmination or rice were recorded at 24-hour
irtervals up to 132 HAC rvhen there was no furher seed germination. Datii on root and sh*at
lengths were also recorded at 7 DAC for millet and 10 DAC for nce. The coliected data were
subjeeted t* analysis of variance and the rilcans were separated wirh LSD at the 570 level.

Rrsulis

gffech of root ane! slroot extracts on t{-tmato

Table I stxiws the e[fects of root and sho*t exuacts of ;r"re dilferent weed $pe{ies on
th* seed g*rminati$n rnd sqedling develerprrent o[ tr:mato. Rs:t and shocr extracLq *f wild
poinsc*ia significantty inhibitsd tlle ecly germination of tr:rnaro seed wtrile $te flnat sgtd
germination was nct signilicrntiy affected by the e.xlrae ts. Shoot exuac{ was more intribitory
than the root. Both the rrxrt and siroot rxtracts show*d similal inhibitory effects on tomato
root development.

Rootand shootexrficl, of speargrass alsosigniiicantly delay::dearly s*ed germination

stage of tomato. Rocll extract was rnore lniribit*ry ihai-i the shqiet, ilalh ths root and shoot

developmentsof tomato were signifiia:itly reduced by fier*ot exuilcl wiiiie trhe shootextract
showed no inhibitory elfeers.

Both the root and shoot ex*-acts of nutsedge significaatty inhibite.d the early seed

germination and also ihe see<iting tleveicprnent of tornato. The root was generally more

inhibitory than the shoot. SiLrn weed shoci extract protlucerl significart inhibitory effect on

the seed germination r:f t*rnaro while tire r*ot er.traci rletayect the early stage of seed

germination. Both the rrm{ and shcc"it *xirae ls s}rowed si:':;iiar inhit'ilory efl"ects ttn the shoot

development of tomato seedling.
The root and shoot extracts of itchgrass significantly inhibited the early but not final

seed germination of tomato as compared to the control. The seedliug development was also
significantly atTected with the shoot extract having greater effects than the root.

Ef!'eci ci" r,;sll **d sh$spi e, ira{ttl r:.1 iiiir}ire?'

f a-*ie I -rl,;:;'.:; iit* ,:;:t:,,:=..i ii a:i,: 'ir+l a-;1, ! Si]c;i ir.. t. i:, ::r i.ia i;-:C ".,:li:.,'ij; lrili:..j r.,r;-:!i.l1ii

(:lll;!gscfc;--':,i'':'i:'...'..: '::.,', ," 'j:i,f'r:r(:-'' ..;',..1:... .'..-i,rr , ...ii.i

.-:jili3cl,q trgijijiij'i:',1;i:1::.'i 1;,i-;1i.;i,1,9r: i::i'i.-rrl:.:r::ii il,.'r';':-:;i:;':.. :::r':,fiil:lr::i:i , .,:, L-,'
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TABLEI: EFFECTS OF ROOT AND SHOOT EXTRACTS FROM VARIOUS
'--,.WEEDSPECIESoNTOMAToSEEDGERMINATI0NANDEARLy

' SEEDLING DEVELOPMENT 14 DAYS AT"TER CULTURATION.

Weed extract Seed germination Seedling length

4E HAC 132 HAC Root Shoot

70 germinated
seeds

Wild poinsettia
Root
Shoot
Control

40.0
2.5

60.0

6.8
7.2
6.0

3.8
2.8
6.3

8s.0
80.0
95.0

0.70.515.8 NSLSD

Speargrass
Root
Shoot
Control

15.0

22.5

65.2

72.5
80.0
87.5

a1
6.5
5.6

1.3

6.0
6.8

LSD 25.2 0.90.6NS

Nutsbdge
Root
shoot
Control

2.9
6.3
6.1

3.3

3.8
6.2

0.0
5.0

60.0

82.5
80.0
85.0

0.50.722.0 NSLSD

Siam weed
Root
Shoot
Control

4.4
4.1
6.2

2.t
1.2

6.2

67.5
10.0

80.0

0.0
0.0

57.5

0.60.515.817.5LSD

Itchgrass
Root
Shoot

Control

5A
3.5
6.6

't7.5

72.5
90.0

30.0
0.0

52.5

6.5
4.3

6.0

LSD (0.05) 24.5 0;r0.8NS

HAC = Hours after culturation
NS = No signilicnnl difference'
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TABLE2.! ESTBCT OT ROOT AI{I} SHOOT EXTR.ACTS FROM YARIOUS
WExr} $PECIES CI}T PEPFtrR SEEB GERMINATION AND EARLY
Sffi*fi,tr*$ SgYffi,SPhfA}XT EX B$.YS AFTEH CUt?URATION.

$*edling l**gth

&tr*t tihoot

mdprftrfir
Bib,fu
{:M

% gcminateti
*als

5S.0 5?.5
rs,s 45-0
{?.5 A?.5

E.3-c?a€E*"---FG"

2,* 2,9
2,4 2.7
5.? 3&

L$S 21"S ?0.3 s.5 0.5

Sg*rrgrm
R*et
Stw*{
C.o*rrd

45.S
50.0
52J

\r4,J L,L

8G.5 3.9
$?J 5.7

3.5
3.5
3-7

f qI\
h-,.S NS L r{:I gJ$.4

ru88.e€
Rod
Shoot
Cotu

3?.5

5?J
62J

*"*
nEI,tlJ

-&5*
:

I.sD r 3": 0.3 0.4rs.3

Siln rGGd
Rmt
Sh@t
Codol

535
10.s
(?q

t;5"$

35.{}

n5.0

')c
?.4
5.6

3.1
2.4
3.7

I.sD l8.l za: 0.9

Ir$rs
Root
Shmt

.

45.0 75.0
50.0 725

3.t
29
5.4

3.5
2.8
3.6

rsD to.6) r9.9 NS 0.8 0.3

HAC = I{CIrsafurcuttivitation
NS = Nosignifuntdiffererrce
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Itoot and shoot extracts of speargrass showed no significant inhibitory effects on the
seedling germination of pepper. Both the root and shoot exfacts significantly reiarded root
development in pepper. The rodt extract produced greater inhibitory effect than the shoot.
The shoot and root extracts of nutsedge were inhibitory to germination and seedling
development of pepper although root extract was more inhibitory to both seed germination
and seeilling development as compared to the conEol.

Shoot exhact of siam weed was significantly inhibitory to both the early and final
germination of pepper seeds" Both the root and shoot developments of pepper seedling were
also significantly retardgd. The shoot had greater irrhibitory effect than the root.

Itchgrassrootand shootextracts significantly inhibitedtheearly seed germination and
development of pepper seedling. Shoot extract in general showed greater inhibitory effects
than the root extract.

.9

Effects of root and shoot extracts on maize

The effects of fresh root and shoot extracts of the various weed species on maize seed
germination and eady seedling development are shown in Table 3. Root and shoot extracts
of wild poinsettia showed no significant inhibitory effects on both the seed germination and
seedling development of maize. Root and shoot extracts of speargrass also showed no
significant inhibitory effects on the germination of mize. However, the root extract was
inhibitory to the development of maize root as compare.d to the control.

Nutsedge extracts showed no significant inhibit*ry effccts o{r th* geffnin$lion of
maize. Root and shoot lengths of maize seedling were signitieantly i*hii:ited by b*th the rt:tx
and shoot exEacts. The root showed higher inhibitory effbcts ihan the shoe't.

Although the germination of maize was not offected by $iam weed extracts, seedli*g
development was significantly affected. The shoot extrffit imd greai";r effects than the roct
extract. Itchgrass root and shoot extmcts ger:erally show*.d n* inhibit*ry effects *$ the
germination and seedling development of maize.

Effects of root and shoot extraq,ts on cos?€a

Table 4 shows the effects of fresh root and sho*t f;xiracts *f t}.te s*ad$'Lrs w*ecl sp*cie.s
on the seed germination and early seedling developrxent Ef cowp**. E"CIot,Lftd *lxls$ exrr**rs
of yildpoinsettiashowedno significantinhibitoryeffectson the seed gerrxinati***feowpea.
Cowpea seedling development w4s however, significantly inhibited.

Root and shoot extracts of spemgrass showed no significant inhitritory etle*ts ixl the
seed germination of cowpea; cowpea seedling development was, he'+*ver sigrrifiex*tly
inhibitedbyspeargrassrootextract. Both therootandshootextracts of nutsedge sigrtifieantly
reduced the early germination and seedling root and shoot development of cowpea. The root
tended to be more inhibitory than the shoot.

The early seed germination, seedling shoot and root of cowpea r+ere significanrly
reducedby theextracts from siam weed. Theeffectsoftherootandshootextiefts gave similar
inhibition on seedling development.

The root and shoot extracts of itchgrass significantly reduced the eariy seed germi-
nation and seedling shoot length of cowpea. The shoot extract tended to be more inhibitory
than the root extract as compared to the control.
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TA1BLE 3: EFFECT OF ROOT AND SHOOT EXTRACTS FROM VARIOUS WEED
SPECIE$ ON MAIZESEED GERMINATION AND EARLY SEEDLING
DEVEI,OPMENT 10 DAYS AFTER CULTURATION.

TYeed extract Seed germination

4t HAC 132 HAC

Seedling length

Root Shoot

Wild poinsettia
Root
Shoot
Control

% germinated
seeds

80.0 100.0

70.0 100.0
80.0 100.0

22.3

19.0

22.t

17.3

t6.2
r6.5

NSNSNSNSLSD

Speargrass
Root
Shoot
Control

9.s
23.0
22.0

80.0
80.0
80.0

100.0
97.5

r00.0

15.5

16.8

16.8

NSt.6NSNSLSD

Nutsedge
Root
Shoot
Control

80.0
65.0
80.0

100.0

100.0
100.0

10.6
13.9
16.5

12.4

18.7

21.8

1.33.1NSNSLSD

Siam weed
Root
Shoot
Control

57.5
67.5

87-5

100.0

100.0

100.0

15.6
12.3

16.5

10.7

l1.3
21.9

1.82.5NSNSLSD

Itchgrass
Root
Shoot
Control

7',7.5

55.0
90.0

100.0

97.5
100.0

21.0
22.3
2t.6

17.2
t6.2
t6.l

LSD (0.0s) NS NSNS NS

HAC =
NS=

Hours after culturation
No significant dif. ference
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TABLE4: EFFECT oF Roor AND sHooT EXTRACTS FROM vARIous
WEED SPECIES ON COWPEA SEED GERMINATION AND EARLY
SEEDLING DEVELOPMENT 7 DAYS AF"TER CULTURATION.

Weed extract Seed germination

48 HAC 132 HAC Root

Seedling length

Shoot

7o germinated
seeds

Wild poinsettia
Root
Shoot
Control

40.0
27.5
55.0

100.0

100.0

r00.0

13.2

10.7

12.3

16.0
12.4

18.1

1.41.2NSNSLSD

Speargrass
Root
Shoot
Control

57.5

55.0
6s.0

7.0
16.8

*.a

8.7
17.8

t7.5

100.0
100.0
10"0.0

?o2.4NSNSLSD

Nutsedge
Root
Shoot
Control

25.0
20.0

62.5

r00.CI

100.G

ls0.{.}

itp
:4.0
rs.1

6.7
l.:l"1

LSD 18.2 n.9It
L.LN$

Siam ryeed
Root
Shoot
Control

30:0
6s.0
75,0

100.0
100.0
100.0

/-1

/.e
13.4

r*,4
: r.i)
7= a
Lt,l

LSD (0.0s) 16.9 ).11.5NS

Itchgrass
Root
Shoct
Contrci

25.0
25.0
6s.0

100.0
100.0
100.0

t4.l
I, A

l8.l
13.4

t7.4

LSD i6.0 1.7NSi\)

HAC = Hours after culturation
NS = No significant difference.
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TABLB 5: EFFETT Or AQUEOUS SHOOT EXTRACT OFWILD POINSETTIA

ANN SMM WEED ON THE SEED GERMINATION' ROOT AND

SH0tlf LENGTH OF I\/IILLET'

Shoci extrtet Seed germination Seedling length

48 HAC 132 HAC Rcot Shoot

7o germinated ""'-""-'cm'
seeds

Wild poinsettia
Root
Siam weed

Control

47.5 100.0 2.9 2.6

55.0 100.0 r.7 0.6

87.5 100.0 26.4 9.2

HAC = Hours after culturation

NS = No significant diffefence.

Table 6: Effects of aqueous shoot.extracts of 1rild poinsettia and siam weed on the

LSD (0.0s) 13.6 NS 2.8 0.6

Seed germination Seedling length

Shoot extract 60 84 108 l3?(I{ACi R<xx Sl:ool

Eigerillirlated $eeds cm-----'-'"

Wild poinsettia 45.0 625 ?0'0 ?5'5 2'2 3'5

Siam weed 17.5 55'0 ?5'0 80'0 3'0 3'7

Control 62.5 80'0 80'0 80'0 ll'2 8'3

LSD (0.0s) 28.5 19.8 NS NS 2.0 r.7

HAC = Hours after cuituration

NS = No significant difference.
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Effectsof AqueousshootExtractsofWildpoinsettiaand Siam Weedon Milletand Rice.

Table 5 shows thal gxtracts from the shoots of wild poinsettia and siam weeo
signiticantly reduced the numberof germinated sbeds in millet only within 24 HAC; both the
root atrd shoot lengths of millet were signiticantly reduced by the extracts from the two weed
species as compared to the control.

Table 6 shows that the inhibitory effects of thetwo weed species on the germination
of rice seeds were limited to within 84 HAC atler which normal germination, comparable to
the control, was obtained. Shoot extracts tiom the two weed species exhibited significant
inhibitory effects on the root and shoot development of rice seedlings.

Discussion

Resultofthis study suggest thatresidues ofthedifferentweedspecieshaveallelopathic
potentials. The early germination stage of virtually all the test crops wils more advirsely
affected than the final germination stage. This observation may result from two possibll
reasons either the secondary plant metabolites from the various weeds are with low stability
and theretbre become easily degradedinto non-phytotoxic chemicals orthepersistence of tnl
secondary plant metabolites is low. The results of the study indicate that young seedling roots
arc nrore sensitive to allelochemicals than young shoots. This might be as a result of direct
contactof the tenderr@ts with the allelochemicats in the growing medium. This observation
is in agreement with thefindings of Luu etal (1982) who found thitthe growth of ftesoilroots
was reduced more by allelopathic substances than either germination or hypocotyl growth.
Stachon and Zimdahl (1980) also found the ethanolic extracts of Canada ttrisUi (Cirsium
an)ense L.) More inhibitory to cucumber (Cucumis sariyns L.) Radicles than to hypocotyls.
Allelochemicals,like some pesticides, may need to be translocated to the shoot ueiore tirey
could effect their inhibitory activities on it.

The use of extrac8 removed the competitive aspect of weed interference, thus the
delay in seed germination and the retrrdation in seedling development resulting from the
application of the exEacts from the dift'erent weed species are posiulated to be the resultant
effects of allelopattric activities of the differer[ weed species on the test crops. Delayed
germination, growth inhibition and root tissue damage are some of the characteristic
symptoms of allelopathic activities (patrick, l97l).

Extracts from fresh shoots of wiki poinsettia. siam weed and itchgrass produced
greaterdetrimental effects on the seed germination andearly seedling devetopment Lf tne test
crops than their fresh root extracts, indicating the likely prcsence of either the same
phytotoxic secondary plant metabolites at higher concentration or the presence of different
but more potent allelochemicals in .he shoot than in the roots of the different weed species.
The more inhibitory activities of the root extracts from nutsedge and speargrass might also
result from the sarne rcasons. The underground and above ground portionJof many weeds
are known to affect crop growth differently. While leafy sp tnge (Eiphorbia estda L. ) roors
were found to be inhibitony to tomato (Lycopersicon esctilentunt Mill.) Development than
stems (Stenhagen and Zimdahl, 1979), the shoot of wild poinsettia (Euphot.bia hettraphl,lla
L.) Was found to t e more inhibitory to the seed gennination and seedling develop*rent of
Tomato (Tijani-Eniota and Fawusi 1989).

The otrserveci inhihitory elllcts tif the extracts of wild roi,rset.til rrliiJ:r$lr rr,ir.:ij :h,*-icis
on the devclopmeni *lric*;iiltj miiiei (monoco{1.'leilor}Lrur $i.irr;l:r i ii,;',i;:r,:,,.- il;ril,.:.ii: r};r.i? ii_:r_

illielOciler*ira.l*crxiliil*d jlt thr r',,*etl si-a:cies a;t i+itil 1;:.1,fi!,; .:;:{,i-iiij:ir {rr ;iri:\:ii:.r:,..:,; iir

lX7



weed extracts also produced inhibitory etl'ects on the development of tomato, pepper and
cowpea which are'.dicotyledonous plants.
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