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ALLELOPATHIC SUPPRESSION OF ETHYLACETATE SOLUBLE FRACTIONS OF
NUTGRASS (Cyperus rotundus L.) EXTRACTS ON THE GERMINATION OF
Mimoza pudica AND Hyptis capitata
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ABSTRAK

Percobaan mengenn pengaruh ‘ethylacetae soluble fraction’ ekswrak icki rerbadap perkecambahan
pulma Mimess puedecs dan Bypels capitain jelab dilaksanakan i Laboratorium Hmu Golme, Fakultas
Pertanian Universitas Andalas Padang dari bulan Okiober sampai Descmber (995, Dua seri percoboan,
masing-masingnya dalam Hapcangan Acak Lengkap, difakukon terhadap spesics gulma yang berbeda.
Perlakuan adafiah konsentrasi ‘cthylaccioie soluble fraction’ vaine 0; S0 WY, 1500; dan 20000 ppm dan
spflgp perlakuan diwlang sehanvak 3 kali. Lima puluh biji gelma dispsun di dalam peiri dish yang dinlas
dengan kerlas sanng dan dibosahi dengen larson sesoni perlakvan. Peiri dish diletukkan di dalam ger
minator datar selama 3 minggu, Hasil percobaan membuktikon bahwa perlakoan yang diberikan memi
liki potensi dalam menckan perkecambalbinng gulmas vang disg. Secas omum techiing balwa pesnghacan

konsentrasi perlakean didkwti ofel pesekanan pertumbeban peubabh vang dismati

Perlakuoan hapya

memberikan pengarub ayata rerbadap persentase perkecambaban M pradica

INTRODUCTION

Allelopathy i= g biochemmical inberactions among
all plants direct or indirect (including fungi and
Bacteria), both stenolatory snd nhibitory influen-
ce {Rice, 1984) that 15 coused by chemical sub-
sunccs which are plant metabolites or ther pro-
dacrs present in the micre cnvironment, such as
thizosphere (Puinam and Tang, 1986}, Allelopa-
thy could be invelved m bclogical control of
weeds, specially o oan integeated pest manage-
menl which in tern would minimize agrcuineal
dependence on the syntethic herhicides. This po.
tential is important in attaining suseainable agri
ctiftvral program (Potnam dan Duke §974).

Mutgriss (Cyperns rofandus L) s one of the
inesl iroublesome weeds in agricultural proctices.
[is presence cavses the reduction of yield of food
crops specialty in the mopienl region. This re-
disstion s mainly due m sepative effects of the
phanohic substances it prodeced. These phenojic
stibstances enhances the nutgrass ability o come-
pete Tor other plants (Fricdman and Horowiis
1971), Mewssoer ef all (1982) reponied thar 1he
growth of some species such as barley, sorghuwin,
cucumber and lomlo wis impaired when grown
in the soil previously heavily nfested with 1ed
nutgrass. This allelopathic effects of the nulgrass
significantly inhihited the growth of the tested
specics.

Repons indicated that nulgrass produces phenolic
groups of allelochemicals such as sahoviic aed,
precoamenic &cid, vanillic acid, plivdeoybenam
acid, syoingre acid, protocathecuic acid, caffeic
acid and eagrenol (Jongord e @l 197103 which

*i Fakulias Perankan Universitas Andalas, Padang

fiave the shility (o suppross the growth of some
crops {Messner of gl 19582

Homai-awd Ueki (1980 exmacied A fractions of
methanol extracts of wsurprass, They found that
F.l fessential oil) and F.5 (precipitates in metha-
nol extracts] infibived the germination ol lemuce
(Laciuee fonve L, oy, New York), shine clover
(Trifoliams repens LY and large crobgrazs (Dige-
tarin adscendens Hene ), These fractions alao
gave an cffcct of aumgloxicity,

As dasa about the effect of the allelopathy” of nut-
grass o other weeds iz 2000 limited, i€ is importan?
o carry oul research o answer the problem. In
this expeniment, cthylaceiaic soluble  fractions
(F.53) wus subject o stedy. The cxperiment was
carrivd oub ol the Weed Science Lab. of Fac, of
Agriculivre Andalas University Padong (rom
October to December [99E, The objective of the
experiment was o fied the concentration of ech-
vlocotale seluble fractions of nuiprass extracis
thist his the most inhibitory zetivities towards the
germination of Mimoia pudica and Hyptis cam-
ot

MATERIALS AND METHODS

The experiments were carried oul of the Weed
science Lab., Fao of Arcculiure, Andalas Uni-
versily Padang during the period of October to
Decemnber 1998, Two series of experiment. eoch
arranged in o Completely Bandomized Design,
Bad 3 trepiments asd 3 replications, The treal-
ments were different concenmration of ethylace-
Inte sofoble froctions, ie. 00 500; TGO, D500 and
W) ppm towards the germination of Mimoss
pucics and Hypiis capitang i each experment,
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Exirsctions and Fractionations of nuigrass whers
were conducted following the procedure of Ko
i s Uik ¢ F99,

Fifty seeds of M. pudicn and H, copialn were
olaced in pewri dish on lhe No. 1 Wharmznn filier
paper thot was wetted by extriacl sorlutions ae-
eording to treatments, Peiri dishes wart plaved in
a germumatae Tor three weeks. Gerrination days
wers jeeorded ay the davs needed by the seeds 1o
germinate and has radicle = 5 . At the end of
three wecks time, the number of germinning
seeds, coleoptile Jenght and radicle lenght were
recorded. Duta were subjecied to Analysis ol
variance (ANOVAL at 95% level of confidence.

When significant differences were detected, fur
theer analysis of multiple comparisans was con-
ducted according 10 Tukey's w Procedure.

RESULTS AND DISCUSSION

In general, observatinns on differem viriahles
indseated tha there was no significant difference
af reatment effects on the germination of M. pi-
Aica and B, capitata. The only significant effect
wiss poted on the percentage of germinating seeds
uf M. pudica, Thata are presented in ihe followang
fuhle.

Table 1. Fffects of ethylacetate soluhle fractions of nulgrass extracls on the germination of Minos -
dica and Hypeis capitara, 3 weeks afler germinived

— ———

lreatments Crerminaling Cifeoprile T radicle Icnﬁﬂu
ppmt diy [empils o) i % of permination
= frnafarmation
i pudiza )
{l LAl 37T 450 adil 21450h
SO0 (.33 430 500 15.67 15500
100 307 L7 513 26T 1542 b
15000 a6 4537 463 2.0 Za 06 ahb
EEE 533 4.10 3.67 B 16354
Hypues vapitain =
0 ERIH 243 0,60 2,00
ALy 2.00 1.113 a0 iad
LR 531 (.30 .47 [La?
[ A0 3.0 1B a7 267
205K 3,33 2.2l (a0 333

8alies within & column with diflerent sceipts ars sgnificanily

Fur bath weed species, ethylaceiate soluble frac-
hioms of putgrass exiracls caused similar effects.
As can be seen from the table that the oeatiments
reduced the days needed for germination of the
weeds compare 1o the one without extmcls. An
snteresting trends could be noted for hoth weed
species where dita of germinating days, coleop-
tle lenpih and radicle length [ucisate among
different conecentrations of resiments. Mimosa
podica, Tor instance, TEOHD ppm aof weatmenl e
sulted an shortest days reeded for germinaticn
whereas 1300 ppm coused the lopgest even
ihough so significant difference observed, Dif-
ferent tends ooeurred on Bhvpeis copitars where
the concentration of 300 ppm sesulied in the
shortest davs needed Tor germination whereas <
ppm cansed the Jongest. In Lhis case, cthylacetie
soluble fractions of oilprass exircts plaved o
rele ag growth stimulatos that promoles germina-
LEur-

Coleoptile length and radicle fength of both spe-

eres showed imieresting trends,  For M. prdice. [
ppm of treatments showel the longest coleoptile

different lrom one anotber according (o Tukey's

whereas the longest radicle caused by the Irea-
ment of 300 ppm. H. capitafio kas the shonest
coleoptile for the  treatments of 1000 ppm
whereis the shoresl tadicle caused by the sreat:
ment of 500 ppm. Howewver, reatments did ne
cause significant difference for these ahserya-
Tidalis.

The nnly significant cifect of reatmenl wis on
the percentage of germination of M. pedica. In-
creasing comcentration of ethylacetste soluble
fractions Tollowsd by decresse of peieeilage i
serminaton.  The lighest concentration (200
ppm) cused least pereentage which is sgnifi-
cantly different to the concentration of O ppm

Phenclic oroups of allelochemmicils such ek sall-
eylic acid, p-coumaric avid, vanillic acd, p-hy
droavhenzoie acid. syringic acid, profocathecii:
acal, caffers aeid dan eugenol have been extracl
ed from mulgass and sl that weas previossty
infested by nurgrnss (Jungard e ol 4971} He-
ports midicale thal these componds resitled
inhibitory effects at high copeniradion
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CAmsmerster and Hollumer 1980 o Bleissner ef
af. 1982, meanwhile au low concenlration hese
compoeunds might stimuolate the growth of =hoots
and rents {Horowitz, LI Anciher repor stides
that ferulic zcid and p-coumaris aced exraced
from wheat (Fritcm sativrm L) muleh siguifis
cantly reduced the germimation and the grosah of
radicle of Raphamis sariva (Lodhi et af . 1987,

Pridham (1965) reported that phenobe come
pounds not only acl s meteral imhiobator B also
s stimolatoe,  SEnme of the compounds, even,
aetively involved in the process of respiraton and
photosynthesis. In peneral, sllelochemicals could
be stimulator or inhibitor {Whittaker and Feerey,
19717 and the toxicily deperds spon the coneen-
trutien of the compoonds {Freefond, 19911 the
nature of the compownds and e period of timez
when the compounds cxist in the cnvironmeni
iHate and Cheuor, 1987

COMNCLUSION

The conclugion cowld be drawn from the expen-
ment is that ethylaceraie sofuble fractions of nus-
grass gxtracts has potential for dhe suppressiom ol
the perrmination. of Mimere pedicn and  Hypris
capiiri, In addition, ingreazmg conceniration ol
ke freatments cansed decrepsing % of germina
tiom ol M. prdicn
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