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AI}STRA.CT

The present investigation 1{as caried out to study the effe.t of
Euphorhia prostrdla elhanol extract on seed germination snd growth
chalacters ofsome crops as well as ihe isolation and identification of
the chemical constituents of E. ptustrata by usi g CC/MS. Seed
germinatiorl cf letluce wasthe most sensitive lo A p,"cr trata cthanal
extract with I50 and Ir0 0.16 and 2.76 pprn, respectively. Whiie radish
\vas the most lolcrant rviih I50 and io^ 6--17 and 135 ppnr. respectively.
E. prosttatd had no signiflcant elfect on the rete ofSerminaiion ofall
the tesied crops at 0.4 and 2 ppm. Nevertheless, at higher
concentralion (4 ppm) it showed significnnl efGct on seed gemlirsLiul
mte of csrrot. tolnato, \,hlral, Iettuce al1d onion. Root growh was
Illuch rnore affected by thc treatment rvith E I,.rr!r?ta than shoot
g.o$,lh of all lhe heated crops. I-efilce was thc mosl sensitive clop to
treatment wilh E. proslrala ethanol extract tor shoot and root length
(156 ] l5 and 0.79 for shoot and roct length, respeclively.

The crude elhanol exlract of E. prostt ata yielded seven bands on
TLC ptate having the fbllowing & values: 0.0, 0-09 0.15, 0.19
0.52, 0.55 0.69. 0.71- 0.84,0.67- 0.93 and 0.94 - 0.97. Band No. IV
with Rrvalue 0.55-0-69 conpletely ;nhibitcd Iettuce seed germinatior.
GCMS aoalysis of the band No. IV oa,- proltrala. which showed
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ailelopathic etfecl- resulted in 22 constiiuents. Monoaerpene beta-
rerpineol \1asthe dominant compound amountitlg to 47.56%, lbllowed
by n-valeramide; N.N{irnetll}i-.1-benzlor-"-butylamine: caNone
and2,3,5-t imethr-lhexane amountinglo I 1.i9. 8.20- 6.39 and 6.07%,

respecrively. the total area ofthe eiglt monoterpene comp.runds- lha1

$,ere detecled in this band uas 62-41%-

Eey worn\: elhanal extract, chenical con\lit1le ts, geltllil1ation,
gra\rth.

l.INTRODUCTION

Ailelopathy, the direct or indircct cffectofoneplanl on other
plants through rhe production ofchemical compounds that escape i to
en\,ironmenl. occurs widely ;n naa ral plani com$unities aod

posnrlated to be one rnechanism by \&hich crops in{ertere with \\,eed

growth. The mosi obvious and prcbably the most significant
coosequence of allelopathy G the conlrol and modification of
populalion dcnsiiies explaini,rg vegetation patterns ir plant
communities. Allelopathic chernicals releascd to thc envirorrnent
through decompositior,, leaching by lvaler extraclioD or exudation
fron livirg plaots and thei. residues inhibit or stimulate tbe

gcrminalion, growth and biomass production ofboth crops and weed

spscics. Alielopalhy is infered lo b. of Sreater impottanoe \\'hen

vegetarior residues are left on fie soil surface as compaled with
axnual incorpcration ofresidue inio dre soil (Rice, 1984)-

Certain weeC species produce chefiricals. which increase their
compctitive ability. Weeds do flot only compete with clop plants for
i\ater', light and space causing crop losses, bui also may l'onn

allelopathic chemicals ihat inhibit the g.o*1h of compcdng plants.

Alleiopethic compounds occur in crop and wccd plants in such ways
ihat protect the prcducirg plant against their effect. U'eed contol
measures should take allelopathy iitlo considemtion because such

compounds may rcmain in the soil for sonrctime.
'l'he mode ol action ofallelo,Jhcmi.als can broadly be divided

irto indirect and d;recl action. Indirect action may include eifects
through aiteration ofsoilpropetty. Orlthe oiher hand,lhe direct modc

olactjon, \rhich inchides effecb olallelochemicals on larious aspects
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of planr g.o*rh and metabolism (Wint€r 1961). previous work
sltowed tl6r manv weed specjes. P.,nicum repel.ts L.- Dewnstach;a
bibinnaia L. Stapf. a Eupllotbilt prxtrata Ai1. produced allelopalhic
effect \ahich inhibited the competing crcp or weed pianls (Zakielal,
r994)-

The objective of 1be present ln,ork lvas to investigatc tle eilect
ot E. prosFa& cahanol extract on the gemlination and grc.yvth ofnine
crops. In addition, ideniificaaiorl of the chemical components ofthe
more actire fraction by using GC,\4S was carried out.

2. r\,[4TERI4,LS AND ME THODS

2.1- Plant used
Eaphorbia ptustiata Ait. (Fanrily Etuphorbiaccne) weed plani

was obtained f.on tlte Faculty ofAgriculiure s farm; Cairo University,
Giz4 to study its biological effect on gcnninatioll and growih
characler olnine crops (Tablel ).

2.2. Preparation ofCrudE Extract
Whole plant oIr-. pr"rr,"ala uas r.ashed rvith distilled waier and

dried under room ten'lpeiature. When dried. 50 g ol the dried plant
material rlere bomogenized by abou1200 ml of95% ethyi alcohol for
l5 nrin. n sing U lt.a t horax 25 homogen izel, and then titc supematant
iiquid was decanted through anhydrous sodium suifare. Tlris stcp was
repeated 3 dmes and ali the supernalant liquids wclc collected and
then evapo.ated 1o dNness. 'lhe crude extract r\as kcpt in the
rekigcr.r,or rill r, si z.sa)cd

I able En Scientific {nd nr!nirs ol'fh(' iesr€d
Utrslish na$rc Frmilr
!qllseli Brasrila alerucea wr capjtnld
TumiD

Daucus cdtotd vl sdlira

Lt c00 e r! i co il es c ul e ktu tll L.
Rrdish 4!tls!t!! t4i:!!.L C.u.iieiae

Ttui.u,, a.siit, ,t 1..
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2.3. Biological actilitv ofthe Cmde Extract
Coi'enieot stock conceniralions of the crude cxtract ir ethanol

u,ere prepared. Ten seeds of each tested species \l'ere placed on

Whatlnan No.1 frlter paper in a 9.0 cm diamercr glass Petri dish'

DilTerent crude e)rlract concentrations namely 0.4' 2' 4, 20 alld 40 ppm

of the crude e)dmct \\'ere added to each Petri dish- After ethanol

evaporalion under rcom conditions 5-0 ml distilted water Nere added

|o each Petii dish. In the control check only distitlcd water was added'

Fivc .eplicales werc made for each ireahnent. Seeds were incubated at

the optimum iemperatute ofeach tested species. Scad germinalion \!as

recorded as thc emerged radical tas 2 rnm beyond the sced coat and

the gsf ination percenlage was calculaled fhe rcol and shool

elongation war measured at the end of ihe incubation period ro

evaluat€ thc effect oI treatnenis on growah (Theresa and lloro\\itz
1970). Ge.minalion rale (mean days lc genninal;on) rYas eslimatcd to

account for any delay in gernination of the lreated see.is as described

bv Watkins and Contlilfb (198-:).

)ld,r\ !r:r riniho.; torrtir(r ol xtrmin,td st(,r'r

lteand,]s to g.rBn18iotr (M.D.G] =
Tot3l nuhbsr otgciminitcd reds

2-4. kolation and idertilicalion of6, prorrard componenl!
'ILC rvas used 1 r lractionation of thc illdividual co,ltponents

constiluting the A PrT.errdld crude €xtraci Class plales (20 X l0 c r.)
were coaied -,rith silica gel (CF 254), 0 75-rnD1. thicknesses. and ieft

ior dryness at room telrlperalLrre. Elhan4l extract $'as applied as a

bantJ. acd developcd in solvcrtl rystein consisting of (chloroform

ethanol-accdc acid 92:4:4 vr'v/\,) and delected by natural colour or by

exposiig to l-iv laflp at 25.1 nm. The respectiv€ baods were scparatell'

scraDed fronl plates and eluted $'ith acetonc- The eluate of each band

was evaporated and subjecled 1(r biological studies. Accordirg to this

p.occdure the crude exlrac! of r- P,?s#dld was tiactionated to seven

bands. Only ore batd No. IV +ihich had RlvaLue 0.-r5 - 0-69 and Save

l1l0% inhibition in leiluc€ seed gemrlnation was selecLod and

sub'ected to analysis by CC / MS to identify its constitlrctlls.

2.5. GCMS anEl)sis
The GC./N{S q,sterr cotlsisted ofa l-{P 6890 CC./HP 5973 mess-
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seleclive delecto. (tVSD) He$,jen pack.r.d. iip-Carbowax column (80m lensth X t).30im rhickness). tnjector remp. was 271) "C. Oven
rcmpel?lure \ras prog.arnrned iiom 40 to 240,,C at a rale cf 4 .C,/ 

min.
',,rth..an i.litiai hclC r;mc ca 8 orin" detecicr lem. Was i0C .C. l,{SD
LonJition was as tbtlo_\a{ (api;ldr-\ d,r"cr ;rrerra.. r",,,p"rar,rrc,2_:iI - ronsourcei(mp. i(0"('. ior,rzarion rokatse,Ue\.ma,,r.rnpc ll_
100 mu: elecnon muil ip,ier \ ultagc 2100 \

3. R{SULTS AND DISCUSSION

3.1. Seed G€rmination
The effect ol E. ptxlrotd ethanoi extl'lct at dilGrefll

c-oncentrations oD sced genninarion ofrest"a crops is 
"t 

orvn ;n iaatl(2). The resulrs;ndicared rhe lollowin!l
1- The inhibitory ealect of -g. p,?slrat.7 on seed germination ofthc njoe

tested crcps is in direct correlation wili €onoenlmrion used.2- E. prostrcta 
-at the highesr used rate (40 ppm) caused 0.0%€err.fdrjor oI dll tnc re\{Ld crop{ cxceot in ra;Lh, $hich ,hu\rcl

- 1"0 Uerminarior,. Al.o i p,n.,rrara.:rrract ar :0 plm shu\cJ nu
seed germinarion lor tonrato and len$ce, while s*j i"-r;nut;"" .iother lested crops rangcd bclwcen 2 kr 35%.

J- Jlre nine tesled Lrop. co,rtd gcrcrali\ be. di-r"nieJ acco.dins ro
medran germinarro jnlribiti.)n tCl lrr ,",". r"rf,.",rg a"...;,J;rp
order ar reeard;,rg rhe elect ot F L,ra.,rat.: etnanol e,.irlrr on s*d
3er,n'ndtton: tciruc( {Cl. 0.lo). ranot l{,t,00.2c,. lo,Iutu(Cl.o
l.lll_,"ik.l ./ur.o0.41r.on,on 

(ut 00.6r,. cdbh€e,Ljt 0.88r;
.wnearlL,r,t../).tumrp rCL r.lj,an,l,"didr \ul o6r ,.{-\c\el1trelrss. thc Iollusrngrenrark.,!ould bL,rdt.d:

_ extract wilh Cljo ard OIro 0.j6 and 2.76 ppm. icspecri"ely-
b- Rdd\h \.as rhe lno"t_ruJeranl crJp ro l.e.trnent sii. 1 p)6s1161u(lharol c ra(r qi,h Ct.orflJ Lt.o 6.j i d tj5 pprn.

respectivcly_
s-Tirc slope values oI onion and wheat rvere l.2l etld j.15.

re.fecr,\e,) lollo$ed b\ caror ( .05,. ic,ru.c r u{) U,hilefi;
:Jf:l lll: :-p. or ,umiD. rochcr. 

'onra,,,. r.diih and JdbLlaBc r,"d
lhc ,o\rest )lonc \ eluc\ 0 ob. 0.oh. 0.90. q6 dn(l 0.oJ. re(p(eri;c,\.
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3.2, G€rmiDatio& Rate
1he results presented in Table (3) indicatetle fojlc.*ing:

1- lihanol exracl ofE p ostata had \o significant eflbct on the rate
of germination of all rhe lesled crops at 0.4 and 2 pprn_
Nevertheless- E. prosltara athi9her concenl-ratioa (4 ppm) showed
significant effect cn seed germination rato ofcanol, tomato, r,r1tear.

lelluce and onion and delayed germinarion 2.6,2.3.2.S,2.3 and
2 9 days. respectively contpared with cont.ol.

2- E. prostrctE at a higher concentmtion had no effeot on germjnation
rat(} ofthe other tested crops (cabbage, turnip, rccket alld radish).

Table (2): Effect of g. prs,rdla etlanol-extracrs on seed gernioation

G.rmn',rion (% orconrrot)

clsii rros?r,/, er.rr.l (De0)

0..1 4 t0 .10

1.1 2l i0 li li 0 9.1
j,l ll a) r.ll 29.34

!a!-alJ!.!q!!!L_ 1A l 0.25 '1.21 l.0i
,1ii j.J il il u.,12 I) 96'lonn (1. etculentuki) ti lar 0i: 6.87
9: 13 Li :.i 6.i, ll-i.0

.1i ,ltl n i.2u i: ii,r :.li
l2 ts ,t 0 t6 2.16

t: l i 2l

t-5 n t% 2t4

'Iabl. (J): tilk.l ala. irr,rrrr.rr.aci o iir. errr.iriation rate 1sod.

( !n..nirrti.r n1l: r, , dr'.!r,i ei trri {orml
0_{
J.)- .i.i1

.t3 i.l :1. i
6!

&!&4ira,ra) l6 1t) tl l5
'lonato (L escaleatun) .r] 5.6 iE,

1.9 2.9
.1 r

.16 .1.t -rl
l5 l.(l
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J.3. Shoot and root leEgth

rol,o,,i'rX: "t'1" given ir Tabls ({ and i} generarr) indicnrcrhc

1- ool go*th was much more affeckd by the tr_eatnlent with,
, _ 

O,'::, 
1::r.hyo,t " 

*cr tseatrneor rlan shoor go*,h. 
...... ..,,,, -.

._ , re nltc iested planb can be arranged in a dlcending oracr r, rrhregard ,J the reducing e ffectot E nn* 
T, :r::, c.",,,1: l;;""',i,";'.ilfll"ffifiTi ?1,,::;,
li-'-.til ".'ill (r'o 2.04). rorlei {r,..:rsr. "i.",i,....;:], r.rmrp I r,u 1.0.1). cabbage 0.,,.1.01) a0d radi.h 0., ;j; 

-",
' l{,i"":, fl:,"'1,"'P".'. 'i'o 

o zn' 
"u.orr."''r.'".,.",,;.,,r,"

.- ,".;il;..;i;'i ";l ',;:;i,., 
gil * ,":Ll; ,;'jli.:l" ' "'r- I hc 

.,ollowinp 
remark. could be srated: a- f"*."".*ll r" ,ro,,\enrtrve crop to rhe mdlrrrelt wilh t ,fosr,.ala L.lhanol e\tract for

;"i"":-'jo,:":l lengh tl.r and loo - r.rs ano z.+q ppn ror,r,""]
_. - 1" -.,, t,t,,,, ,,,rroor renglh. respec,i\el.v). b- radish uas rhernosa toterarr io ihe ireatm(nt * ith ,F
r". u o: 

*un 
r o, ir' i,-:il;'l";;;::f;fff,:)X?:l ;:1,:lil:

+ I hc \lopc 
.value Jbr shoor leng,h uJ.rrrclet \|a5 1.0: Io,lu$ed b\

th.e:t 41.76). rLmip rt67r. Ie ce rr.57r. *;", , r.roi 
""uLI,.I I :Ji. radi\h r l. t2r. carot i | .2,rr and romaro 

. 
1r,.";l:,::lelcl,h the srope !alues ranecd fro,. ; 3 1o ; 6;

-- lhere results agrEe nitl those ot^
r 1 

qeO ) u ho indica.ec r'h;' r,riii,)")1,.^ *o b.r A l:aada u r rr a,
t),zudot, dat 

^ton 
, L;. s",i;;,il.#;.'"tu 

snons,\ 
'|,,rcreres uirh

,ras yer) jnhihi orv . '; ;;fi;:;;;T# ..J": ffil,:#;fi:,a.tt tyto . | \ as atso found tbdr alJefopu,r,., ;, _ i_p.n]rlor-r.i,*,or rhc rnrerJ-erence bJ E. prc,trata agains, n.:r;;;-r;ri',.:,tutelLcugr sat&a rnd Gos4.piun hirsurint
.. lUatlr ano l-awu.i rlcggl lennrrcJ. tat Dctr_oleu,n spirir,oreth]lether aIJ eihll rcerare tia..tiurr. or a..orc aF,j basic ?eihanoriccxiracG o1 the u".;ui pu,1, oi rir, *""d Iwro pornsenr/ tEuphot bia /ereroohv/rnehrcnola.,u 

aJardta) and

,on dro seeir e.*i*i,,,, ",i'.*j j;;i'".1J'f ,[T."Jl T?",i:cttEdct. (,. odoratu \\.ds eencralt, more iihiorro \ $ar | . hcrcrcrhytt,t-rDe eut\ I acetare fr crions or bcrh re.uling in dte no,, a.r.ii"nr.i.
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effects (2.5-5 or jj.li-lil5 seqls gemrinated aftet 336 h., root

lexgth lyas reCu.ed fiom,i-7 - 5.9? te 0-i5 - 0-49 or 2.34 - 3.60 ce: and

shoot length from 6.t0 - 6-5? ro 0.6i - 0.95 or 2.70-6l3cmby
incubation in 0.lrng'ml ofthe respectire €xtra€ts. Also Madhu €l 64,

(1995) studied the etrect ot Erogrostis- Parlhefiiuot, Acanthospentum.

LuDhorbia artd l jperTrs e\Earls al i ard lop'o ofl 'unflowcr. rnai/e.

sojbeans. french be-ns ard cotrcn in lahoralor! nial\. Panhcn;um aad

Ciperar extrac6 had the gre3iest inlibito+' effect oD germinaiion, rcot

alrd shoot elongation, aod vigour inde\ sith ttte l0o% concentaiion

beirg irost iohibitory.
Zaki et al., (1994) stndied tie alleloPathic effec[s of the errracls

of rhizomes or roots and foliage of I weed sP€cies (Pa ctm repens

L., Defiostachia bipinnata L. Stapf. aad Euphorbta proshd.e Ait\.
They showed that delinit€ inhibitory eftects on seed germination. root

and shoot lengths, liesh and dry lveights of 7 flower Plant species

(yiota tricotat L.. Tdgetes erectaL, Petmia tryb dq hori. y . Ande\
Mathiola itLdnaL..Cosmas bipinnat s Cav. Ann, Celosia olgenteaL,.

and Dimorphotheca Lrut'lltiiaca Dc-). Thcy showed that rhizome

exBacts wele more inhibilory than lbliage extmct and the ltot water

ertracts being most effectil€ than other exlracts.

3.4. Biotogicat Effect of Different Bands
Thin layer chromatography of t prast.tki ethatli\\ cxliact

revealed the presence ofseven bards having the folloYving Rrvalues:

0.0, 0.09 0.15, 0.1S -0.52,0.55 - 0.69, 0.71 - 0.84, 0.87 0.9i and

0.94 - 0.97- The seven bands were ch€cked biologically and ihose

proved to be aclive w€rc subiected ro GC,/MS analysis fable (6)

shows the Rr ralues of E, p,"o.rl/rla ethafol ctude extract baDds and

their effeot on ietuce seed gennination. Band IV, whicli had &value
0.55 - 0.69, was highly supprcssive agairlst lettuce se€d gemination
(0.0% germination) followed by band V. which gave :19%

germination, while bands No. vl, vII and lll gave 56,64 and 67%

gemination. The other two bands No. I and II appeared to have Do

cfllcl.

3.5, Phylmh€rnital [ffect ofBtod No. IY
The band whieh had complcie effeci on seed genninaiion and &

value 0.55 4.69 (band No. IV) fion1 the ethanol e\tnct of E prosttata

I
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nrostata \\as anallzed br_ CC,'N{S. T\"'e ry l$o compounds were

ia"n,il"a i" this bard bviheir scan aiier compari g *ith library dala

of the instrument. Data in Table (7) show that bela+erpineol (11) was

the donr;rant compound amounting to 4'7 56y" lillowed by n

valeramide (i), N, N-dimethy!4-benzloxybutylamine (3)' caI"r'one

r i l, -a.z- i.s trrmethl lhe\an< l2r arnounlrng ro I l'lc- 8'20' o lrl drrJ

o 0..., ,.*p.",,r.\. Th. ,e.ulls al'u shos dat eighi oflhe 'lelcLled

".r.r.*ai ,* monolcmens: dl-limonene {j) alpha-pirlene 
'6)'

oeuranedioic aciJ. dimelhl ener (q'. crmphorr lu) bcLd-tcrpineol f l ll'
inuio.l , ,zr. .r^on" r I i t anrl ne+ | propionate I -r)' fhc loLrlareaol

the previousiy mentioncd monotei?en compounds reprcsen162 43% ol

all the .omponenls ofthis bat1d.

Tabl€ (6): r:ifec! ofdiflerext c!mpon. ts isolated fri,m E ri\!t'tt1-
I c\lrxd on secd qerminntior' ol lertute (9i' olc4l

I 0.0 l0!.0

rl {109 0 li 940

ill 0.19 - 0.52 61 \)

iV 0 i5 - 0.69 |0
0.71- 0.84 -19.11

vl 0.E7 u lrj 560

v1t c.94 0-97 641)

I ur-rirerrrore- I r'alc.irrl]idc iii :ln'l pl.l-'iutlic x'id, l l thlLrbis

(lllPAl (13) $ere also ,lereelcd rd idErll;iieti as rcrroca'bo$lic

ar:id. tile hctcro;;"cii; :orlpouniis .ietcct':'1 ir: brrnd N; lV arer il l-

inrid;-zolu-l-erharr.rl- aiphe rllctiill 11r ird ihdolilrc (8) \mong the

lar!!, acids. *hieh hare hien delect'd in b'rnd \o l\'\"a\L) i:
..-rurlecadjcroic acid- mell!'-l .srEr (l6l qiso !riir(j c.mpoun'ls hrie

been .l€tc,led in ban<t No i\:. arc l-l.i-lriinelh) ihexan' {.1) l\'\
Ji,',rr ,r ' ,,,io\.bLtr,r.','< ,:'. \rl,\' ill ,\l :.c 't' ''\' '
',.r1,' 'i ^'l\lol- ''n ' llt ' 4'- 'itt dr ' : ( : '

n-n1".1 ..,1 ,r'<d P(trtr k' \ l 'l' '' t i: "
i" '*,,'.'... .-',i-",,1 r'. '1 L-r';J 'r;' 'R 'J' " 

t' i n'erl "
rliethll esrer (lt,n). I -1- l:.:'.8.11 l:l il lt.r\lrl-rxr!rodct3n'ii btnzcrrc

(: r I ind l,{;"9.1 l.l5-peni3,r\abl!}clo I i 5 I I i hijneicos'. (21 r' I 7 tq-

triene-ll-d 1:i ).
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TPble : Cor\drucdti ot rbe i L. band ro. ry (& yalrc 0.58 -

1.76 c<ll, No
r28 16 c,H_"

t96 20't t6 c iu,,No
-1 I I llniduole- ! +lheol- alpha-mcrhyl 1.:l 26 08

LJ2 36. rl
1:E I -1-1 :16. t 3

I :ll ceH ,NOl
E .1.56 C!HqN
9 leiraieli,!! trrii.,lin.drrl cstir I6l
it) i. ," ,- i2.1:
1l 5r. r4

I Lll I .14 5,1.r4
i:l l5 26 150,0 C.H,O

taa) 0 8!) 210.l6
4-Methyl-l-(2,meLnllbut-i,ei-2-l,I)-r I,

r 3.lll I30 lil tl
9,1:<ldadecidienoic {.id. Dcthvl.sler (r.18
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l-4.7.1 0. I 3. l6-tlex&x&rcloocr.dec,ne lri.58 l:ll c,.lt"!o,
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hoc;cosa-l {211. 17.19-1rl.nE-:2-d
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Uiier rr ,1/. ( 1999) ca,rllnnca ttrat th. h!o i-art! .cids (t[. -11)
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alpha ergostaE-3-one: cycloan-5+ne-l-bera; 25-diol and 4 alpha-

methylergost-j-ene-l-bet3-ol) and with the exception of scme

phenolic acids. Alic,lia et al.- (1996) isolated allelochemicais (5-
ineihoxl,sporaleD; 8 rnethoxysporalen and quercetin) iiom irrd
Erc/eole s. These compounds delaycd ihe onset aud decreased

germination, and also damaged tlre radicals ofpurslane seedlings.

Friebe el ar, (1995) repo od that rhe alleloPath;c constitueDts of
ethyl acetate exh'act from shool anC root exudales of l0_day old
Agroptro repens seedlirgs rvere icientified by GCA{S and the

retention rime alld mass spectra comparEd ',!rh the data oblained frcm
rEforence compounds. ln shoot exlmc1s thc cyclic hydroxamic acids;

2,4-dihydro)iy-7 methoxy-2H-1,4-benzoxazin-l-one (DIMBOA) and

2,4{ih)droxy-2H- 1 ,4 benz.xazin-3 one (DIBOA). as well as the

co espond;ng iactam derj\al;vc, 2-hldroxy-1.4-benzorazin-l-onc
(HBOA), we.c identified. ln rool extracl the cychc hydroxamic acids
were identitred DIMBOA. DIBOA and additionally 2,+dihydrory 7.

8 dimethoxy-:H 1,4-benzoxazir-,1-one (DiM2BOA) was dctected-

The phytotoxim, vanillic, Grutic and beta hydroxyburyrio acid were

Abdalla (1997) d€monslrated IlHi the crode exract ol-,,
p"ar trara y iclded six fraclions having Rr values as l0ll0\1.s: 0.0, 0. 1 8,

0.42.0.64,0.82 ard 1.0. The t\'0 iractions with Rrvalues 0.64 anC

0.82 were the lnost inhibito.t, exhibilirg 26.7 aod 3.0% seed

gennination. t ptol;tata ethanol extract ma]- cootair lhc follo'ring
function grouts as rccorded by IR spectrum: Ph.OH, C=O,ll-C:O,
Ctlr or ClIr and OH f-ree.
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