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ABSTRACT 

I nvestigation fo r possible chemi cal interactions among aome of 

the cOl!lI!lon g r ass species that. g r ow i n and a r ound Addis Ababa wae undertakJ:ln. 
_--;-, <l~'. 

The ~p(lcies used ''''ere the gr ll.S~~ l\nd"l'o.Pog~~ abysainicuB~ R . Sr. ex F"eeen, 
. :1' '". ...r'o'; . 

Hyparrheni,.a a r rhenobesii (Hoehat . ex . Sto~d . ) St.apf, Penniaetum glabr um 
~P" 

S teud ., Snowdenia polyS"tachya (Fresen) Pilger , Eleuf!i~ jaege r ! Pilger , 
,~l,. l, -~~ 

E:ragr ostis tenuifolia (A . Ri cn) St8ud . aritl i ')a
L

'1egutne , Mad i cago polymo r pha L. 

The effects of the extracte of the se ven species on the Beed 

ge r minati on and plumule and radicle g r owth of the same se van species sho...ed 

that !.. abyssinicull and ~. polystachye we r e the most inhibitor y followed by 

H. arrhenobasis and~. jasged in thet order . Extracts from E. tonuifolia , 

II . polymo r pha and ~. glabr Ull'l showed less inhibitory effects than t he above 

species . 

Seed ge rmination inhibition_ effe:ct ~as' gr eates t on ~. polystachya 
1 _~ 

on E . jaege ri anp;!!:.f:1a'hhenobaais was the least . and P-. glabr~o-tnat -_ ....... ,,' , 
-, '11,\" 

A.uto-i nhibition was found to be as hig~ ,_;~B allo- i nhibition . ExtrnctB 

frOID all the species e xcept !.. l"Jenui f olio.. showed auto-inhi bitor y effects on 

germinati on and plumule growth and/o r radi cle growth . 

Di fferent axpe riments were carried out to detect the way of re lease 
• 

of the inhibitory chemi cal(s) in ! . abyss inicua . The results obtained from 

these expe rime nts indicate that ~ .. abysslnicus i nhibits other spec i es who n 

decomposi tion of i ts dead r emains takas place and that the live plant doos 

not re lease any aIle lopathi c el'b stance into t he soil oodium . 
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1. I TRODUCTI ON 

E thiop i a i s an agri cultura l and pasto r al count r y . '!he pr e se r vation 

of the g r ass consti tuents i n a vi go r ous state of pr oduc tivity i s of 

f un damental impor tance f o r countries like Ethi op i a whi ch r e ly on their 

natur al vege t a tion to pr ovide ye a r long sustenance f o r livestock whethe r in 

the fo r m o f 8 r azi ng or ha rve sted a nd store d hay or si lage • 

l).;e to its r ugged t opogra'Ohy , mos t of Ethi op1a is th rea tene d by 

hazards of e r os i on . Grasse s a r e lenown t o be good soil builde r s an d effec tive 

soil stabi lize r s . I n both agri cultur al and psstor a l areas o ve r utlliz9.-

tion and abU80 have resulte d in the 108s o f vast quantities o f top soil 

by the ac tion o f wind snd water . It i s known that a perenniAl grllss cove r 

pr ovi des tho bea t oo a na of checking surface soil loss a.nd re building; 

deple te d soil. 

From t he ecologiC'l l point of vi ew , g r asslands develop as a di rect 

expression o f Clil!lRte or other envi r omental conditi ons whon these 

conditions a r e un f avo r able to the gr ow t h of t rees . A seconda ry or de rived 

g r a s s land may also de ve lop as a r (:jsu lt of bio tic influences ( McIlor y ; 1962) . 

.. Gr 1lss1ands often cont.d n 11 number of communit i es SOM of whi ch may 

• 
have r esulted from (:jdaphi c veri qtions o r f r om di fference s in ASpec t , 

while o t he rs may rep resen t v'1ri ous stages i n t he s uccession 98 6 result 

of b i oti c inflwnces ( RQttr o.y, 1962 ) . 

The r ate of succession and tho actual spec i es of plant f ound depend 

natur ally upon a l a r ge numbe r of facto r s one be ing allelopa t hy . 

Simple obeervations on g r llss communiti es g r owing i n the University 

C lmpus Rnd i n and a r ound Ad dis J\babJl show tha t 50100 of the commones t 
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species , e . g . And r opogon abyss i nicus R. Sr e x Frese n , l-J'ypar rhenis 

Brrhenobasis (Hochat . ex S teud) Stapf andSnowde nia polystschya (Fre sen) 

Pil ,ro r a r e found in patches of' IlIOre or l e s s pu r e s tands . The prCe ence of 

these species in mo r e o r l efls pure stands I:Isy not be only due to competitive 

and e daphic fa cto r s but may also be due to chemiCi'll inte ractions among t he 

membe r s of the communiti es . 

These candi tions l ea d to t he suspicion that A. abyssinicus and t hose 

grasse s that be have like i t may e xude ce rtain chemi cal Bubs tances that 

stunt o r r e duce the g rowth of ce rtain plants o r pr event thei r e stablishme nt . 

Unr avelling such phenomena would leAd to be tter unde r standing of plant 

communities and indire c tly to conserva tion of vegeta tion and soil. 
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2 . LI'"":RA 7URE REVIS""' 

2 . 1. Alle!opathy 

rhe question of the exist~nce of substance s , sec r e ted by plsnts, 

that inhibited the growth of othe r plants Was fi r st r aioo d -; oy re 

Candolla . Pe belio ved that such substance s exist snd that they are 

impo r tant facto Ts in pl ant e cology . His t heo r ies we r e bAsed larpely 

on fie ld obse rvations (OJ Candolla cited in Bonne r, 1950 ) . t..folisch 

was t he fi rst to use the term allelopsthy to refe r to biochemi cal 

. ", , i nte rac ti. ons between all types of plants includinf, mic ro-or gAnisms • 

His discuss ion indicn.ted that he meant the te rm to co ve r both 

de tr 1tre ntal and berefi cial recipr ocal biochemi ca l in te r actions 

f 
(Molisch cite d in Rice , 1974) . 

I Sevo r al inv63ti gators hltv", usu d t.he te rm allelopethy to r efe r 

t o the dele te r ious e ffect that one hi gher plant has on ano t he r 

through the production of chemicals t hat escape into the envirornent . 

Accordingl y Bo r ne r (1900) has c l as s ified the infltence of plants 

on one another in t o fou r c'ltegorie s , the a ction of mic r o- o r ga niBms 

upon mi c r o-o r gsnisms by antibiotics (antibiosis) , the action of 

h i grn r plants upon mi cro-organisms by phytoncide s , the action of 

micro- or ganisms upon higher plants by marnsmine s , and t he action of 

highe r plants upon hi gher plants by aIle lopathica (aIls lopa thy) • 

But Ri ce (1974) re fe rring to !'olisch fe "' ls that t he te r m 

sllelopathy should include any dire ct or indirect har mful effect 

by one plant (including mi cro- organisms) on another through the 

pr oducti on of chemi cal compounds that escape into the e nvi r oment . 

A ve r y i mpo r lant point conco r ninr nll~ l opathy 13 that its 

-
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effect depends on 8. chemical compound '!.dded to the envi r oment . Jt 

i s thus sepaT'lted frot:! compe titi on whic h involves the r omovo.l o r 

r educt. i on fl- om tho enviroment of some facto r which i s requi r e d by 

!.IOIOO ot ho r plnn t snnr i ng tho. h9..b l tat . F:lc t or s th'lt mny be re duced 

i nclude wl'\to r, mine r als , food and li gh t . To !lvoid complicl)tions , the 

to r I!] i nte r fa Tonce i s used to refe r to tht./ ove r o.ll i n f lwnce of one 

plant cn ano t he r . I nto r fc r once would thus encompass both a llo l opa t hy 

and competition (Ri co 1979) . 

2 . 2 . t lle lop!lthy in Highe r Plants 

Allelo pnthy , t he inhi bi tion of gr owth o f one photo by chemicals 

r e l eased from !lno tra r , occur s widely in plant cotmlunities 'lnd tII'lY 

r egulate t he dens ity nnd distribution of spocies (Putman !l..nd D.lko , 

1974) . l-~any plan t f(UDilies hR..ve a IOOmba r that i s known or SU8po cte~ 

to p r odUce elle lopath l c subs tnnco ( ~Iood , 19CO) . 

AllelopA t hic e ffocts h fl ve been r epo r ted fo r agri c ulturAl and wild 

spec i es of most va riEl d gr ol'ith fo r ms and ki nds o f communi t i o s frOll: 

r a infor Els t t r ee s to dose r t shrubs (vlhittl'l.ker and Feeny , 1971) . 

~'any plants have been shown to p r oduce substAnces i nh i bi to r y to 

seed go r minati on nnd growth of othe r plants and these substances have 

been found i n Illl plant p ll r ts ( Gar b , 1961) . They a rc found in stetlS , 

le'was , r oots , flowe r s , f ruit s and seeds . I.£aves saem to be the 

I:lost con s is ten t sour ces o f i nh i bitor s , and most investi ga t or s have 

tested them Rt least i n combi nllti on with some othe r pa r ts . Roots 

have gene r ally been found t o c9nto i n fewe r and gene r a lly l ess potent 

o r flt leAst smalle r nmounts of i nh i bitor s thAn le a ves , bu t this i s 

soreti ll"l9s r eve r se d (Ri co , 1974) , 
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SubstAnceepotentta lly invo lve d i n ellelopl\thy 'l TO r a !eoaed i n 

f ou r di f fe r ent ways : 1. by r ain wa sh or by c ondensation duri n r: nista 

cnusi ng dr i ps !'rom le "r 8ur f!1OO 'lnd g!.'lnda , 2 . by e xc retion or 

e xud<i t ion f rom r oots , . by voh tili z'l ti on fr om le nvos 'lnd 4 . by 

cec B.Y of a bove yr ound or below gr ound pl<!.nt pa r t.n , o r bo t h (l'ukay . 

1969 j '.1hitt'l lo:: r nnd Fevny , 197 1) , 

!1. 11e lopa t hy occ uri ng wi de l y ! ma y conse que ntly be o f wi despr s 'l d 

ai gnif'i cnnce in p l a.n t communit i es . I n plnn t succe ss i on a dominant 

s pe ci e s may , by a llolopqth i c s uppr e s s i on , s pr eR d i. ts i nv'lsion o f n 

p r oceodi ng cot!llt!uni t y !,lnd deln y i ts r e p l llC800 nt by o t he r spec i es . I n 

both succes sio nal nn d c lim9. x cClGl!Iuni t i es str ongly domi n 'l te d by 1] 

s i ng le spe cio s , chomicA 1 e f fe cts o f th l\ t spe cies on t he 5011 may 

limi t the numbe r o f otro r s pe c i es ablo t o oc c ur with it (ll'h i ttnka r 

an d re e ny , 1971 ) . 

/lu t o- t o xici ty o r se lf inhi biti on has ooe n r o por ted fo r 'I. nunba r 

o f suc cessiona l npec i e s ( l~ c"laugh to n , 1968; Ri ce, 107"-1) and 'lgr i cu lt-

u r a l p lan t s (Bor ne r, 19(0 ), f o r E ucn ly pt us ( Fl o re ncEl nndCroc klH , 1962) 

a n d fo r one c lima x r a in fo re s t tr~ e ('fle b cite d i n Whi ttnke r nnd 

Fee ny , 1971 ) . Se l f t o xic i ty i s nn e voluti onq r y pa r a dox. Ono 

suppo se S t h3 t 80100 se Ie ct i va 'l dv antage f r om pr oduc ti on of t o xi c 

compound s ou t we i ghs t he di sod vnnte g:e o f self-inh i bition (Wh i ttake r 

an d !"eony 1971) . 

The known ~gent s of a llelopn t hy be long t o a fe w I:l'l j or trr oups 

o f compounds amon F: the seconda r y p l ant substance s , includi n( phe nolic 

ac i ds , f lavono i ds a nd ot he r o ro~ati c compounds and o r gn ni c c yani de s . 

I n gene r a l alleloPFl t hi c compounds ( a nd o t he r se condn r y subs"t nnce s ) 

occur i n pla n t s i n ways t hat pr otect t he plan t a rq i n Rt t he i r ofCec t a . 
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Many of the se compouncls occur "8 glycosi des . Othe r secondllTY 

subs t ances occur A8 polyt:la r s (t'lnnins , lignins, resi na 'lnel rubbors) 

o r as c ry strl ls (cnlc i tn:l oxolata T'l.phioE":ls ) (Whit'aker and Feeny . lQ71) . 

J.lnny of' the aubstnnces :'i r e deposited outsido livin~ cella i n the 

don.d hel'!.rt wood , i n dond co lIs or spaces between cells , in ducts or in 

glnndular hni r s found on the surf'lces of many plnn t a . Some BubstAnces 

Ilr e Nnally discharged fr om the livinp; plnnt by lertching f r om tho leqf 

sur face , exudAtion !'rom the r oots or volatilization . Tho secondn. r y 

substnnoos a r e thus trs'\tcd lika toxi c wllstes to bo inlJc tivnted in , 

or exc reted frolll , the phmt or both ( \1hittllkr.lr Rnd Feeny , 1971) . 

Allelopn t hy I n Gr Asses 

AlleloplI. thy undoutIJdly ox i sts I}S Ii function i n the grasollind 

ecosystem 'lnd may well have cAused ml\ny rosults repor ted in li te r 'lture 

as being due to comoetition (Risser, 1969) . A number of s t ud i es hevo 

de",lt with gr osslnnd species And have supplied suff'ici ent evidence that 

the producti on of inhibitory subs l<tnces i s quite wi desp r e<ld . There 

i s /lIso strong evidence that toose i nh i bitor y subst'tnCOB play R. 

pe r t in vQgetatiomtl pfl.ttorn , spec i es di versity a nd succession in 

g r assland ecosystems . 

2.,.1. Patte r ning and spades diversity due to I} U elopnthic effects of' g r asses 

I n his re visw , Ri ce (1979) has intensively discussed that many 

grasses pr oduce allslopnthic substances that hfl.ve patte r ning effects 

on the ve getation . I mpe r ata cylindri ca ( L. ) Beauv . i s a pe renniAl 

gr ass which is a pe r nicious weo d i n many pR.r ts of the world . It w.qs 

f'ound thot willer extr nc ts of the lef\ves contqined scolopin , scopolotin, 

chlor ogenic Ac i d ond i sochloroe;onic '1cid , all of wh ich Rr e known 

p lytotoxins . 
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Viscanthus flo r idulu8 (lAbUI) "/A Tb . , "" domiOAnt gr"8~ in tho 

mountains of ~lwnn , shows f\ unique pnt Tn of herb exclusion from 

its stands . I t "" <1; 8 found thl\t lenf le/lchntos resu lting from Br tlficinl 

r a i n o r folillT crowns of ~i BCJlnthus signi ficRntly inhibited se oc1 

germi nation end r ad i cle growth of lett·uce . Se ven phytotoxins, 

.11 poonolic Cl.c i ds , were isolllwd lind identifiod from leAf 

e xtrnc t s . I t was conc luded , therofor e , th"t allolopn. thy i s import ... nt 

in the exclusi on of he rbe f r om Itiocflnthus stande . (Chou nnd Chung , 

cited in Rico , 1979 ) . 

A survey of 12 species of Bubt.r opic'll g r nsses by Chou u.nd Young 

for the pr osence of phytotoxins showod that 'lquoous extnets of the 

lenvOB of Bnch of tho apccio B inhi bited seed germiMti on and r ndicle 

gr owth o f lettuce . Acrocer<!.8 m~c rum Shpf. , Ch l oris gaylln9. Kunth ., 

Digi tArill decumbens ste nt nnd Pllnicum maxi mum J<!.cq . .... e re the most 

inhibitor y flnd Cortade ri f\ aellon.no (Schult . ) lsoo rs and r. r aben . 

extr Act was t he lenst . Six phenolic nci ds were idcnti fied in 0 thor 

extracts or the 12 species , nnd they we r e di rrerentifllly distributed 

in the grrtsses . (Chou <lnd Young cited i n Ri ce 1979) . 

Ne·NlD.an and Rovira (1975 ) selected e i ght species frOD a pe r manent 

neut r al Briti13h grassland which f!:OV8 no p'l r ticulAr indicntion fr om 

fie ld ob se r vations thllt they \"ere im olved i n '111elop!'Ith ic inter-

actions . Four we r e g r asses - Anthoxanthum odorntutl L. , Cynosur us 

criq ..... t.llR L. , Holcus l Anatu8 L. , and Lolium perenm L. nnd fou r 

weed for bs , f<ypochooris r ndic<!.ta L., Pl<!.ntngo lanceoillts L., 'Rumex 

s cetosll L. , nnd Trifolium repensL. l.e'lchates of donor pots of each 

species were tested against each of the e i gh t species in r ece iver 

pots . FOUr of tro spec i es , L. porenno , H. r ll.d i cl'!ta , P . lancfJol/lt'l 
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a nd ! . repens w& r 6 i nh i bi tod mo r e by pot lcnchntea of t.heir own 

opecie s thon lOB.ch'ltes of othe r species . All the other spocics , 

e xce pt ~. nce tosa showe d tho opooa i te r e ~pon80 . R. RCO tosa showe d 

Iln i nte r ll)3 dio. to r e soonse to i ts own leAch') to . Subse Que nt. fie lei 

oboo r va t ions ind i cAted t.hnt tho most auto- i nh i bi ted spec i es ~Ie re 

nor mally found 8S i aol~ted i ndiv i du'lls , or AS n few indivi~uql8 in 'I 

gr oup , not. ae pure stJl nd . 'I'ne th r ee apecios whi ch we r e nllo-

i nhibite d lir o all capablo o f domina ting R pe r maoont gr 'lsslo nd. Tho 

Ilu t ho r s conc lude d thn t the e fre c t a of au t o- i nhibitory e xud'l te s l:I'!y 

t ur n ou t t o be q lrey pr ocess in contr olling spuc i es dive r sity i n 

gr nssl!md . 

Bokh'l ri (1978) i nvosti g9ted tho allelopnthl c effects of four 

kinds of sho r t gr qss pr airie lit tar and th r oo kinds of ext r ')cto f r om 

living phnts of Bouto l oun gr '\c i l1s ( H. B. K. ) La~ nnd \ e r opyr on s~i thii 

Rydb . on t he seed p,ermi n'1tion of ~. gr acilis , ~. srnithii snd Buchloo 

dacty l oi cles ( Nutr . ) E nglem . The extr 'lc t s we r o m'lde Cram th r ee 

di stinct ohenologi c"ll st'\gcs of ~rowth . The extr'lcts m'1do at the 

ea rlie r phenolop:i cal sb~s ere found to bo more i nhi bitor y th"n 

those Cl'lde 'i t the 'ld v '1nced stRge . Both!!.. gncilis flnd ~. smi thi l 

e xhi bi ted Ilutotoxici t y nnd Bokhflri r epo r ted thnt botl- Appell r to 

pr ow be t te r i n n l!li xtu r o wi th other spec i es . 

Some t i lOO8 poo r correh t ion between b i oassay results /lnd field 

di str i buti on or succession ha ve been found . S to""e ( 1979) 

i nvesti gJ\ted the i nflwnco of the seve n Illost nbundqnt species i n an 

llli o i s o l d fiold upon eRch othe r . the tests we r e done in fou r 

que. litnti vely d i ff~rent bio"lssays and the results of these biofl essys 

wo r o comp<t r ed with the sp"tia1 distribution of species in the field . 

· 
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1'ho seven most Abundllnt species we r e the gT'J.sS6a Agropy r on repone 

(L. ) BeJluv . , Br olDus l re r mis !..eyss .) t'ticty1ia glO!'Ol3l"ltt9L . , Fostuca 

elAter L. J Phwum pr fttense L. , PO'!. comp resss L. J and the lcgt:r'lO 

00Ton1 lIs ~ L. , Thou~h t he soo cie 8 hnd shown I} 1101009 th i n 8 ff'ec ts 

tow a r ds anch othe r, atntietical tes ts comqpri ng the re r mintltion 

and gr owth o f plants with indi cos of f\ s soc i qtion in the fi e ld We Te 

no t ai gnif'i c<l.nt . I t was t hen conclude d that bi of18Bay resu lts may not 

T",p r s ss nt t he oc tunl chomi cl)l i nte r 'lc tions 1n the field . 

2 . ) . 2 . Ralos o f Al lelopAthy i n Old- field Succes sion 

The r ole o f inhibitor s in old-field succession has been fRirly 

Wa ll studied . In some Il TIHIB succession doos no t Occur '18 TRo i dly 88 

mi gh t be expoc te d a nd this i s evidence thlt t some speci es o f tho O'lriy 

stage s persi st by e xcluding I nte r spCcies o r by ll/li nt"l1n1ng-

unfnyou r nblo cond i tions fo r species belonging t o hte r sucC6ssion<tl 

st"lges (Ri sse r, 1969 ) . 

Booth hilS de~cri bed old field euccession in O:Intr lll OklAhoma 

and South E tlst K~ns''tI1') s pr occe di ng th r ourh f ou r i'ltnge s I 

1. weed stngtl - Instin~ 2-~ yO'l r a including 

'. Hel b .nthus annuus , Erigeron ca.nAdensi s, Digit"rin srlOguin'llis 

Bnd Cr oton glandulosis ; 

2. The annual g r ASS at'lge h.ating: fo r 9- n yC'l r s dOMimd.ocl by 

. ri stida o lign.n thl'l j 

) . The perenni nl bunch gr 'lss s tl\ ge hati ng 'In undete rmi re d le ngth of 

tima dc)[!linllt6d by ,\ndr opop:on scopn r ius j 

4. The climAX pr'lirie domin'lted by A. scopar i us , A. ?O r Adi 'lnd 

Pnnicum vi r gntum (Boo t h cited i n Ri sse r , 1969) . 
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Experime nt ... l evidonces gothored by different workers suglJ6sts 

thl)t the rApi d disuppenr'lnce of the pioneer weed atqge in infe rtile 

revegebting: old fields in oontrnl QklnhOlllo is due to tho Allelopnthic 

i nte r '\c tion of too pionoe r wee ds . I .' othe r wor cls they e lirninl'lt..e 

theroee!vesth r ough the pr oduction of toxins . -lri st idn oli,P'llnth'l , the 

oomi n'lnt of the second stqge , is gene rflily not inhibited by the 

S"Imc toxi ns nnd is "b ie to g r ow in s t ill infertile soil s th"lt would 

not support spec i es th"t invo,do in the lnter st'l.ges of succession . 

'I'he refore ,~. oligrtnths inv 'loo e tho pionee r cOMmunity snc! atnTts tho 

~econd of the ser",l successions (Rice , 1974) . 

Rice (1964) founel thqt co r tain soocies of too f ir s t 'lnd oocond 

st'lgea pr oduce phenolic comDounds thqt inhibit nit r ogen fixing 

bacter i a , nitri f yi ng bncteria nnd nodulation of legumes . ConsoqU9ntly . 

t he soils thAt nro very l ow in nitr opon at tho time of ab'lnclonmont 

r em<lin low in nitrogen for n pr olonged perioe . Therefore , thosa 

plants thnt h<lvC hi gher nitrogen requi r ements a r e not ob le to compete 

in the i nfertilo soils with the low-nit r ogen r equi r ing ondy inv'l~ e rs . 

This results in the slowi n/! of succession dur ing t he i ntermedir\to 

stages . Eventually , conditions imp r ove for blar invade r s , ~nd , once 

they fi r e able to i nvfl~e , ..!.. olig:lOtha is not able to compete with 

the !!lore robust Bubclirno.x and clio'lx spec i es and is thus eliminflt.ed 

(Ri ce , 1974) . 

2.,.,. I nh i biti on of Nitrifi cat i on in Climax Gr asslands 

"-any wo r ke r s have r epor ted thqt in gr assland 8011s the level of 

amn::oni UtD nit r ogen i s S6v~ ral t i mes ( raRter than the lovel of nitrq,to 

nitr ogen . The gr8s8e~ Dnd ott~ r plants i n such comounities flbso r b 

tho ammoniUIQ nitro~ln 9.8 roadily as the nitrate nitropen ( Ri ce , 1974) . 

, 
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yo ~~, ~n revi e .... ing ID!lny ,H'ricl}n Rr eA.S Ilnd ve~htion types 

r epo r ted t.hat i rrespective of the 0/ TIlt.io of tho Boil, its p!{ 

and mo i sture regirr:e , vb r y little , i f' 'lny , niltr.d.e nitro,lren 1s 

found i n the soil whilo the dominnnt ve~tptive covo r is :'\ eros!! 

( Nye ci tod i n Ri co I 1974) . 

Nume r ous i nv6sti g'1to r s h'lWl ropor ted th~t nit r if'icrttion under 

se ve r n l s pec i os o f g r OtlSElS in Af ri cn i s i nh i b i ted by phy t otoxi ns 

pr od uce d by t he gr nsl 1) 8 . Boughey r epo r ted thllt two spec i es of !-IYP"rr-

hen i q gr llssos abun(1(mt i n tho Rhodesian h i gh- velrl BA.Vnn'l , aoc rete 1\ 

toxi n th<l.t 3uppres"es tho gr owth of nitri fy i ng bA.cte ri fl (Boughey cited 

i n Ri ce , 1974) . Root ext r acts frol!l seve r n! climflx species f r om the 

Rhodes i Rn h i gh- veld we TS found to be mor e inhi bitor y to nitri f'ic ... tion 

than se r al species inve s tig'lted (Hun r o cited in Ri ce , 197i1) 

In a ser i os of expe rillXlnts using n\.lClrous gr o. ss species inport'lnt 

1n old- f i eld Buccession '\nd n climnx ecosystem , Ri ce and P'lncholy 

(1972 , 197~ An d 197i1) found th,t inhibition of nitrifi cqti on 

i nc r el1sa s with the p r ogr oss of succession towq, r ds the climl'lX 'lnd i s 

pnrti cu l n. r1 y str ong in cli mq x ecosystems . They found thll t tho nmount 

of Rmmoni um ni t r oren W'lS lOH6:Jt in the f ir st succasaionrll stf\ge , 

inte r med i l'l.te i n the second succession'll stl'lg6 and highest in the clim'lx 

s t 'lge . The opoosi te wns found for the 'l[!Jount of nitrnte i n tho 

r espective stngos . 

The ammoni~ i on be i ng positi vely chAr~d i s adsor bed by the 

negf\ tively ch ... r ge colloi dRI mi celles "nd i s t hus hq r dly le 'l ched by 

pd r c ol o.ting W'lw J'. On tho othe r hand the neg'ltively chnrgad nit r 'lte 

ions Br o rep.;l lled by the colloi d'll mi celles i n the soi l a.nd t hus 'lT8 

eAsil y Ie <l.che d • .It wou l d Ilp06f1 r from these f'lcts thqt inhi biti on 
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: .... ~ , of nitr ifi ca t ion would help to conserve nitrop;en (Rice 19711) . 

I t nise appetlTS likely th"lt t M gre"l~H inhibition of nitri ficll-

, ; . ~ . i on in the l a.te r s t l\ges of old- fie 1d Buccess ion (lids i n the buil d up 

i , of Elvll ilnb ltt nitrogen in the fo r m of ammon i um ni trogen , which 

fi nAlly e nables tho h i ghe r nitr og:e n-r~ quiring c lim<'\x species to 

inv '\de (Rice , 1979 ) ~ 

• I 
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P IRnt pllrta ( s hoo t s 'lnd r oots ) we re f1'l th ~ red f r om the field in June 

1981 fo r seven of the most cornl"on species th'1.t g r ow in '\nc! tl.raund \ddis 

AbAba . The ir seedo ws r e co llected pA rtl y in June 'lnel p'utly in September 

1981. 

The spe cies used i n t he expe riment were And r opogon o.byssinicus R. Elr ex 

Frese n , Hyp nrrhe ni 'l a rrhe nobas i s ( Hochst . e x Steue! . ) Stapf , Penni se t um 

gl<!.bTUI!I. S t.eud ., S'nowdenio po l yst<\chYIl (Frese n) Pil ger , E leusine j'lege ri 

Pilger , Er qgr ostie tenuifo lin ( A. Rich ) S teud . lind ~'ed l c'lgo polymor ph!! L. 

Somo cOIll!llon gr 1sse e, 09 . g . Cynodon d'\c t ylon ( L. ) Pe r s ~ !lnd Spo r obolus 

"friC"lnus (Poir) Robyns 'lnd Tour ny, we r e not i ncluded becl'luse of' diff i culties 

in see d ge r mi nl'\ tion . Ge r min"l. U o n pr oblem wi th soeds of 1ft , polymor ph., Wf\S 

OVt;jTCOweC by Bcari.fying the seeds w1th B'!nd . 
J I " 

The exp~riment s c'l r ried out C'ln be divided into two c'1.tagories : 

1. gxtnct tre'ltment experiment - This expe riment tested tho e ffects of 

extr "lcts from e "l,ch of tho seven spec i es on the g:e r miMtion, plumule 

g r owth 'lnd r 9.dic1e growth of '311 the seven soecies . 

2 . E xperioonts wi th A. tlbyssinicus - In thi s , diffe r e nt cxperioants we r e 

cqr r iod out to detect w9ys by wh i ch l . nbyssinicue inflwnces othe r 

pl9.nts . 

,.1. E xt r 'lc t TreAt-mon t Expe riment. 

The collected plant p" r ts were dried qt room tempe r ature 'lnd then 

. , 

gr ound . Tho p.; r ound m'ltarhl was !!Ioake d in distille d wate r f or 48 h r at 

o 
2 to , C. 1"1. r 'ltio of 10 gn.1D of d r ied pqlnt m'ltert'll to 100 reI of 

distilled wl;\ter WIlS used . lfter sO"lking the solution was f'1lte r od 

through '~th". tm'\n No . 1 filter p"per And the filtr'lta Wf'S kept 
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r e i'ri ee r ated until use . 

Twenty £'i ve Eeeds o f each test species except for! . tenuifolis , 

f o r which 100 see ds we r e used , we r e sp read in petri di ahes contain-

ing fil te r pa pe r . The filter paper was moi stened wi t h 5 wI of an 

extrac t o r distUle d wate r in t he case of the contr ol. Each tre atlMnt 

wa s r ep licated twi ce and the S!llOO was done for t he control. At t he end of 

a 10 day pe riod the freqU3ncy of ge r mination .,so dote r mi ned and the 

plumule and radicle le ng ths of t he ge r mi nated see ds \"I6 re mB asur e d and 

reco r ded . I n ca ses where t he ge r mination fre quency Was mor e t han 10 , 

me an p lumule and ra dicle le ng t hs were measur e d f or t he longe s t n only. 

If t he ge r mina ti on fre quency wa s ten or lsas , t he mea n p l um ule and 

~ r ad i c le l e ngths we r e t aloa n from a ll of the ge r minated see ds . 

I 

. . ' 

\ 'I' "\- ~ ,',.; 
" 

.;. ... 

~ . 2 . E xpe riments with ! . abyssinicus 

Di ff'e r e nt e xpe ri me nta we r E! desi gned t.o detect ways by whi ch 

A. abyssinicus may r e le ase coomical substances i nto the s urrounding . 

~ . 2 . l . Shoo t and Root E xtr act Trs atIOOnt s 

Shoots and roots of ! . abysai nicus ws re obtained from plants t.hat 

;. ,. ~ 
had been g r own in , I pots in the g reen house f or si x months . The shoots 

and r oots we r e drie d at r oom temperature . They we r e the n g r ound 

sepa ra te ly and 10 gm of e ach shoot an d r oo t powde r we re sosload in 

o 
100 ml of di sti lled wa te r e s ch fo r 48 hour s at 2 t o ~ C. "E x tra c t s 

we re t hen made by f iltration and used to treat ooeds of thr ee test 

s pe cies in petri dishe s conta i ning filter pape r . The te at species 

used we r e !.. abyssini cus it se lf , ~. po l ystachya and E. .. g labr um . 

These speci es were the oms most i nhi bited by e xtract from A. abyssinicus 

in t he fir9t e xpe ritrent . 
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lfter 10 dqys , the numbe r of soeds which ge rmiMted WIl8 counted 

'l nd plumule nnel r ad i c l e lengths ItlO'lBured . 

~ . 2 . 2 . Le n f U3achn ta E xpe rimont 

The poss i bility thrlt T Ain CJl.n leAch phytotoxina from livo int,ct 

shoo t s W9S tested i n t hh e xpe rimen t . Fourty ~. 'lbYBsinicu8 planta 

g r own in the gr ee n houso fo r f ou r months We T e sp raye d wi th Il N.oo mi s t 

o f disti lled wate r . The .<;Imount o f W<'lte r ueed f o r spr Aying '''<\8 two 

li te r s . The So;llOO wate r W<lS spr sye d ;IJ times L e . 10 ti mes in tho 

mo r ning , .lO times Ilt mi d- clny a nd 10 t i me s in t he e vening . Tho amount 

of wate r Or lel;t chllte collected flt the e nd W<l,S about 800 ml. Tho 

leach'lte W<lS then fil te r e d '\nd tosted i n pe t ri dishes cont'linine: 

filte r papers fo r its e ffec ts on t he ge r miMti on Bnd p lurnulo and 

TA.diclo e longa t i on of the test sp6c i os . 

) . 2 . 3 . Gr owth Pe r f or manco o f Ths t Spec i os Gr o wn with ~ .. Ilby8sinicus 

Fi ve see dlings o f A. abyssini cus we re planted with five soedlings 

of e ach tes t species i n pots cont'linl rg4 kgs of qun r tz snnd which h"d 

pr e vious ly bee n thor oughly wnshed with t .. p w<'l te r . For contr ol tho test 

plan t s We r e gr own in the absehce of .'L ebyssini cus . The pots we ro of 

19 cm dep t h , 19 crn top n.nd 4 . 5 CI!l bottom di .qmete r. 0\ 11 the po t s 

we r e pr ovi de d with dr nini ng holes a t t he bottom. . Flo t h con trol 

<tnd test pots we r e r ep lictlted three timo s nn d ell we r e r andomi zed . 

E ~ch pot r e CEo iva d I).n initiA 1 wat.e r ing o f 100 m1 of h'llf 

s tmngth Hoaghnds nut rient soluti on but this W<iS incr c,..sed .qs tha 

plRnts g r e w lar ge r fin",l1y rea ch i ng 150 ml per dllY . 'ltle phnts wa r e 

g r own fo r 40 days f r om Jl1 nunr y 23, t o 1!!J.r ch 4, 1982 , nfto r which 
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he i gh t roessu TelOOnte we re tl1~n a nd t he plan ts h'.lTVe eteo . Dr y weights 

~le re obta i ned ",fter oven dr ying nt (o°e fo r five days . 

} . 2 . 4 . Livi ng Root I..e <tchote Expe riment 

Five seedlingD o f t he three t€l at. Boocies were g r own eepe. r llte ly 

in pots containing qU'l r tz 8<md . lBachllte fr om pots hav in ll .1. abyssinlcus 

plnnts wes appliod to theoo . The~. abyss inicus plan t s were gr own 

in pots each with a hole drilled i n the bottom t o whi ch n glass 

tube wns f i xed t o dr s in lssch<l.te t o a beake r pbced unde r ne'lth . 'I'h& 

Mnd i n the pot ho ld qbout 900 ml o f ·water snd I) fu r the r ,:>O-1!OO ml 

W<tS ad de d wh i ch r un thr ough t he holo At the bottom into the be"ko r . 

The l each"ltes collected f r om t he 9 po ts we re poolen 'lna equ'l lly 

app lied to tho po t s contn.ining tes t s peci es. Pots used 'lS controls 

we re supplied wi t h nutrien t s o l ution only . Cont r ols nnt! t r elltmants 

',Ie r e r u plico.ted th ree times . The po ts wero r andomize d within blocks • 

'ltle plants we r e g rown f o r 40 d~ys f r om Janu,\ r y 23 t o )J" r ch 4 , 

1982 , nnd finR.lly ho i ght measureme nts we re tn kan after which th~ 

phnte ~Ie ro clipood t o be oven dried "n d we i ghed . 

This e xpe r iomt and tho gr owth pe r fo r mAnce o xpe riment we r e cllrried 

ou t in the gm.en house with Mtur n l da y- li ght lengt.h ·1Od ove r 9ge 

o 
tomper~ture r ~nging fr om 28 to ~ C, The nutr i e nt soluti on used in 

expe ri me nts WflS Hongle.nd ' s nutr i en t solution No . I '3.S described in 

He witt (1966) . 

3 . 2 . 5 . Experiment s \'lith !))compos ing 1 . Ilbyssini cus Phmt ]ltlte r inl 

Ono possible means by which one plA.nt could influence the gr owt h 

of Anothe r i s by decOI!lpositi on of i ts deAd r emains . Therefor e , i n or~'-) r 
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to fin d out the effe ct o f ~. nbyss lnt cus residues on the teat species 

a ir dried p l ant pl'!. r ts ware cr uahed end incorpor'lted into the Bo11 . 

IB te r mi Mtion of !. abyssinicuG dr y weight. por kilo~<)rn of Boil 

WIlS done >18 f ollows . I\n a rea of one mete r by 000 r.!Ett.e r W!'I S r andol!lly 

chosen f r om '1 plAce who r e ,\ . ebyssinicus plants we re gr ow i ng . The 

fl r oa \Ias pr otected until tho ..:!.:. ab yss ini cus plnn ts wore fully g r clm . 

,ill t ho <i. . f\ byss i n i cua plants we re then up r ooted , dr i ed !ln~ woi.vhed . 

The we i ght wns found to be 680 gr ~ms . 

2 
Usi ng the a ccepted fi gu re of 224 kg/m ( 2 ,000 , 000 Ib/.qc re ) 1\8 

t he \~e i ght of soil to t he dep th o f plowing, (Rico 1972) thi s 

'lnounted t.o } O}5 gm o f ~. '1byssini cus dr y phnt. rnqUJ riA l pe r kilo-

g ram of soil . Pots we r e filled wi th , kg of soil into which dried 

phnt mnte ri n l o f _ ' nbyss ini cus WI}S incor por f1.ted flt the calculqted 

r a 'W of ; . 0 ~5 gm/kg of soil . 

For ench of the se ven tos t species 4 pots wo r e q,ssigmd out of 

which two cont'l inod soi Is wi t h tho !_ a.byss i n i cua . etr B:w .i ncor porated , 

and the othe r two conta i ned only soi l. The pot.s "lore allowed to ot'lY 

f o r 15 d"ys in t he green houoo f or the decomposi tion of the 

~. o.byssinicus to s tar t . I n the , IOOsnwhile , wate r was being adeled n t 

intervals of ~ days . Seed s o f test p lants we r s the n sown in slight 

e xcess . I n aome cases see dlings we re tnnsp h nted . Seecl ling s o f test 

plan t s gr own in too pots containing soil free h om ~. abyss i nicus 

stro;.\1/ " .. e r e used as contr o l. The po tn were r andomized within blocks . 

After 10 days the seedlings we r e t h i nned t o five per pot IUld we r e 

Allowed to g r ow fo r CiJ dRYS f r om IB cembs r 22 , 1981 to P'e bruary 20 , 1082 . 
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They we r e gr own i n the g reen house with conai ti ona aimil ~ r to those 

of the pr eced i ng exper i ments . FiM lly height me n euTemonts we re tAkan 

Afte r wh i ch the plnnts ;"'ere c lipped to be oven dr i ed 'Ul d we i ghed . 

} .• , . Stflt istical Trel'\tlOOnt of tRta. 

1. The chi-squn r e u;st w~a uood t o detect s i gnific'lnt dlffa r ences in 

germi n!! ti on f r equency betwee n controls Jl.nd trentments . 

2 . The lenet signific'l.nt diff'ellence ( L.S . D. ) ( Snodec or nnd CochrF!,n 

1968) Was used fo r testing s i gnific '1 nt differencos in plUlllule 'Ind 

r ad i cle elonga tions . A pooled vRrinnce WAS cl"culf1wd for e ... ch of 

the wst spacies . This a llowed e. IOAs t s i gnificant dlffo T(tncE) to 

be cnlculnted . llny menn which devi Jlted from t he control by an 

nmount gr oS\te r th"l.n the L.S . D. wna tJl.imn to be si ,e:ni f icnntly di ffbr-

ont from the contr o l . 

) . The !Ttl! test WI\S used to tes t t he signi fi cance of d 1r~ r~ neeEl for 

heigh t and dr y we i gh t IDansur emonts f r om t he exper i oon t s wi th 

it . f.lb ys s i nicus . 
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4 . IE SULTS 

lj . l . Exlr 'lc t Tre 'ltmant E xper i ment 

Extrrtcts f r om "1.11 t he spec i es used in the expe rilOOn t were BRCh 

found to inhi bit seed ge r mi nntion , plumule gr owth and/o r r nclicle 

gr owth of the test speci es . 

4 . 1.1. The effect of E xt r 'lcte On Seed Gerrninrttion of Tes t Specie s 

( Tab le I ) 

\ . ~bysBinicua was inh i biteo by oxt racts of H. qrrhonobAsie nnd 

itself at 0 . 5'4 le vel of ai gni Cicflnco . 

H. Rr rhenob"lsis W')S inh i b i iod by the 6x trl)ct of S . polystl\chY<:1 

"t 5~ level of signi f i cance . 

P . glllhr Ul!l Wr\S inh i b i lcd by the extr Acta of ! . abyaolnicua , 

!i.. o r rhenobftsi s , ~. polystllchyo , E . j ~ege ri and itself nt 

O . ~ level of signi f i cfl.nce . 

S . po l ystl'lchYIl WRS inhibiteo by '111 extr'lcta including th.,t of 

its own at O .~ level of s i gnificance . 

& . jnego ri WIlS not inhibited by Any of the extr Rc ts . 

E . tenuifoliol was s i gnificant l y inhibited by 6xtr 'lc t s of 

~. abyssinicus and ~. polystnchye ~t l~ and O . ~ le vels of 

s i gnificance respective l y but Wr.ts stitlulrtted by o xtr qcts 

of H. fl rrhenobas i s and II . polymo r pha c. t ~ level of 

s i gnificance • 

M. polymoroha ',o/af> i nhib i tad by extr 'lcta o f ~. '\byssinicus , 

5 I ' chya • J'~e""'ri and itself at 0,,,, level of _ o poys .. 1l ' ''!..o ~ 

signi ficence . 
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TA BLE 1: GQrmi~atlon fr e que ncy and perce ntage o f c ontr o l o f s e ven speci2 s tre a ted with ext r ac t s 

fro~ the same se ven species . Key f o r species CA } = ~. abyssinicllS , ( H) = ~. arrhenobasis , 

( P ) = P. g labrurn , (5) = S. po lystachya,(Er ) "" E . tenulfolia , ( EI) c~. 1aegeri , 

(t.!) :: ~ .. polymo rpha 

-.~-~ 

Seeds Germinated 

-
Na . a f Treatments using extr act f r om 

Tes t s pecies seeds c ontrol A H P 
~. used 

Na Na % a f Na % af Na % a f 
1 2 1 2 c ontro l 1 2 c ontr ol 1 2 control --- .-

A .. abyssi r":.~c~ 25 12 15 7 6 46.4 · · · • 3 25 . 0° 00 19 17 128 . 6 

]i. arrhenq'p.~ 25 :18 :19 17 18 94 . 6 18 16 91 . 9 22 21 116 . 2 

!> glab~ 25 18 18 5 6 30 . 6 · " .. • • 22 . 2° 00 10 10 55 . 6··· 

s . polystachl'!!, 25 20 23 3 2 11 . 6 ·· · 9 7 37 . 2°(1 · 6 7 32 . 6·· · 

E • .1eege.r~ 25 11 10 7 7 66.7 " 12 1 23 . 8 7 6 61. 9 

E. ~~.f..0..i11. 100 9 11 5 2 35 .. 0 · .. 18 15 165.0" 6 8 70 . 0 

M. Eo l l.moJ:,.;?ha 25 23 20 13 11 55 . 8 · · · 20 19 90 . 7 1 6 19 8 1.4 
. --- -

.. significantly diffe r ent fro m c ontro l (P =O . OS) us i ng 
( p",O .Ol ) I' 

Chisqua r e tes t 
"' " " " " " " 

(PeO . OOS) " 0'0 " " " " " " 

, 

-

~-

1 
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TABLE 1 : (Con t ' d) 

- - 0- - .. -
Seeds germina t ed 

Treatme nts using extracts from 

Test species 
S E1 Er M 

No " of No " o f No " of 
No " of 

1 2 control 1 2 contr ol 1 2 cont ro l 1 2 contro l 
--

A_ abyssi.~.! 10 12 78. 6 12 1 3 89 . 3 17 15 114 . 0 16 15 110 .7 -
!:'.. ~.'}9.b.~s_i.£ 12 13 67 . 6 · 17 15 86 . 5 18 17 9 4 . 6 18 18 97 . 3 

.t. glabru_rI). 7 5 33 . 3··· 9 7 44 . 4 · · · 15 16 86. 1 15 17 88. 9 

s . pol ys~~col:'~ 4 3 16 . 3··· 10 11 48.8··· 14 15 67 . 4000 10 14 55 . S·· · 

~. j aegeF.i 6 7 61.9 9 11 95 . 2 10 9 90 . 5 9 11 9 5 . 2 

i E. tenuifo lia 2 3 25 .. 0 ··· 10 11 105 . 0 10 12 110 16 20 180 · _ _ o~_ 

.!:!. EolxmorDha 3 3 1 3.9 ·· • 13 14 62.S··· 13 15 65 . 1 000 1 2 12 55 . S·· · 

~ r:- significantly differ ent from contr ol (P=0 . 05) 
(P=O . Ol) 
( ~ .O .005) 

using Chisquare t es t 
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(P ) ( S ) 

. 0 --- - - --

.. 

.. 

.. 

( EI ) ( M ) 

.. 

.. .. 

, , • " .< . . , , • (I t. III • , , • " .< • 
.. tract ion 

Gtrmlnollon of tach of UWfI ' l pt cltt Irta l.d wl'" utroctl of I,. tam ... "'" ,"ti .. i. Ihown 010 
p.runtoql 9tm1 inotlon of 'I'd in dtltilltd 'II011tt. KIf to .peei" 1M to lft, 01 III 'Ibl. I, 

801"11'101 redcninqlM dothd lin. rlPf ... nt .iQtIiflcolI' r"h1b1llo" It(O .O, ) 
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The Effect of Ext r ac ts on Plunule Gr owth of' Tes t Species 

(T'\blo 2 and 2. 1) 

.1. f\byssinicus wa s inhib i tod by El xtr ll:c t s of 8 . polystachy~ 

Rnd i t oo I f n t 1" leva 1 o f s i gnlfic'lnce . 

H. 'l rrhenob"'sia w",-s i nh i biwd by ox t r Acts of ~. polyst'lchyo 

nnd itself s t let level of oi gnific!lnco and WIlS 

significantly stirruhted by the extr Ac t s of P . g l'lbrum 

and ~. polyr.tor pha n t ~ a nd 1% lovalo of siy.nifi conco 

r a spe c t i va ly . 

P. ghbr um Was inhib i te d by extr 'l.cts of ! . abyssini cus , 

H. urrhenobesis , S . polyst'lchya and itoolf At 1% le ve l 

o f signific'lnce . 

s . polystl1chYIl WIiS inhib i ted by e xtr 'l. c ts of .l. qbyssini cus 

a nd itself 'l. t 1% le va l o f s i gnificnnco lind by ex tr ,c t of 

!:. glob r um ot 5% leve 1 o f signi f i cnnce . 

E . jaege ri was no t inhibite d by any o f the e xtn c t s . 

E . tonuifo lia W'l.S inhibi ted by ~. abyssi ni cus and ~ • 

polystachya a t % and 1% leve Is o f signifi cAnce r e s pec tive ly . 

l..f. polymo r phA \-ItIS inhibited by ~. a bys sinicu s , ~. j'l.sge ri 

and i t oo If at % levs 1 of s i gn i ficllnoo and by e xtr 'lc t s of 

s . polystochy 'l o t 1% level of si gnifi cance • 
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TABLE 2 : Menn pl umule l e ngth s f o r each r eplicate in mm + s tandar d error (L+i E) of each of - -
seven speci es t r eated with extr ac t s from the same seve n specie~ . (n) ~ No . of 

seedlings measu r ed . For abb r e va tion. r e f e r t o tabl e 1. 

Tr eatment using extracts from 
Test species -

1 Control A H 
2 1 2 1 2 

~. abyssinicus L+SE 39 . 9+7 .. 2 42.C.:!:.8 . 1 27 . 3+5. 3 25 . 0+4. 9 37 . 0.:!:.6 . 1 42 . 0.!.5 . 4 -
n 10 10 7 6 4 3 

E. a r rhcmobasis L+SE 30 . 4+4. 3 32 .. 0+3. 8 31.9+4 . 1 30 . 4+4. 4 20 . 8.!.3. 9 20 . 4!.2. 8 -
n 10 10 10 10 10 10 

!:. gl abrum L+SE 20 . 7,;:,3. 3 22 . °1:.2• 9 11 . 2+1. 8 11 . 5.!..2 . 1 19 . 6.:!:.2 . 7 1 7. 9.:!:.2 . 4 
n 10 10 5 6 4 4 -

~. polystachyu L+SE 26 . 5+4 . 1 27 .1+3. 5 23 .. °1.3• 2 24 . 0.:.4 . 3 25 . 31:.3• 1 27. 0.!.3. 9 -
n 10 10 3 2 9 7 

~. j aegeri L+SE 19 . 1+2 . 7 20 . 4.!..1 . 6 18 . 6.1:.2 • 0 19 . 2.:!::1 . 8 20 . 5.:!:.3 . 6 20 . 1.:!:.3. 2 

n 10 10 7 7 10 10 

E. t enuifo:i. i a L+SE 14 .6+1 . 7 1 5 .. 0+2. 0 11 . 4.!..1. 5 12 . 6.!..1 . 2 1 4. 7!.2.1 15. 2.t.2" 1 - -
n 10 10 5 2 10 10 

!:!. pol ymorpha L+SE 31 .. 3+3. 1 33 . 1+4 . 2 28 . 7=.3.7 28 . 8.:!:.3 . 8 33 . 0!.2 .. 9 34 . 1.:.3. 2 -
n 10 10 10 10 10 10 

-~ ." "- , . "-- -

, 
,- , 

. ...:. ! -I 

~-
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Table 2 : (cont ' d) 

Test s peci es 

!:.. abxssinicus 

!.. arrhcnobas~ 

E.. glabru"m 

~c Eo l :r:stac h,la 

.!i.. jaegc;1. 

!.. t e nuifo lia 

!:! ... polymorph~ 

-

-\ .. , 
i 
I 

v: 

I t_---

Treatments us i ng e xtract s from 

p 

1 2 1 

L+SE 41 .9+6. 3 38. 6+5 .. 7 11.4:t4• 1 

n 10 10 10 

L+SE 33 . 1!.4 .. 1 35 . 9,t,4 .. 5 18 . 4,t,3 . 1 

n 10 10 10 

L+SE 18 . 4.:t.3 • 1 18 . 8=.3. 3 11 . 5!.2. 5 

n 10 10 7 

L+SE 24 . 9!.2 . 8 24 .. 3.:t.3• 2 23 .1!.2. 9 

n 6 8 4 

L+SE 19 . 6.:t.2 . 1 20 . 6.!.1 .. 8 19.6.:t.3 • 3 

n 7 6 6 

L+SE 13 .. 2.t.1 . 8 13.6!,2. 5 8 . 0.!1 . 1 

n 6 8 2 

L+5E 32 .. 3!,4 . 4 29 . 7!.3. 7 18 . 2.:t.2 • 9 

n 10 10 3 

. 

• 

\ •. , . .. 

•• \ 
I 

-" --.~. 
! , 

\ 
." . ., . . 

I _ .. _ .. ...-"..-- -
,-_ .. 

. _. ___ -_. -"r 
, , .. 
\ 
1 

.. --~ --

.. -
• 

B 

2 

12 .. 3!.3. 9 

10 

17 .. 3!.2 . 9 

10 

11 . 5!.2. 1. 

5 

24 . 7.1:.2 • 7 

3 

20 . 1=.2 . 9 

7 

5. 0.:t.1o 5 

3 

15 . 9!.3. 4 

3 

• 

, 

\ . \ 
~ . I 

,. . , • --'---

...... --
,~ -'-' . .-

• 

E1 
1 

39 . 7!.7 .. 2 

10 

31. 2!.3.7 

10 

21. 6!.3. 4 

9 

26 . 3.:.3. 3 

10 

20 . 9.t.2• 9 

9 

14 . 1.:t.1 • 9 

10 

29 .1.:..4.2 

~O 

.- -

• \ 

.. -_ .---'" 

• 

2' 

33. 8!.6 . 8 

10 

31. 9.1:.4• 0 

10 

20 . 6+6 . 0 

7 

26 . O.!.3. 8 

10 

20 . 4.:t,3. 4 

10 

15 . ° .1:.2• 3 

10 

~8 .. 6.:t.3 . 7 

10 

, 

• 

\ 

. 

.-

\ 
I 

. - ' J 

i 
.._1 

~ ---- -~ ~. 

~-
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T;:!.b l e 2 : (cent ' d) 

, 

Test speci es 

~. ab;tss inicus 

H. arr hcnobas i s 

!:. ql abrum 

~. ,Eo l;t s t ac h:£a 

E.. j aeg ari 

E. tenuif o l i a 

He ,eo l :£moreha 

L 

-r-

• 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

• 
.L 

Treat ment s using extr act s from 

Er M 
1 2 1 1 

39 . 8+6 .. i 37 . 1.!.7. 2 40 . 3.=,7 . 4 39 . 2!.' . 0 

10 10 10 10 

31 . 2.t4• 5 33 . 1.:t.4 . 6 40 . 8:t5 • 1 40. 71.3• 8 

10 10 10 10 

2o .. 9.:t.2• 3 21 . 8.:t.3. 1 20 . 51.2 • 1 21 . 3!-3. 2 

10 10 10 10 

25 . 8=.3. 5 26 . 3!-4 . 0 26 . 5.:t.2 .. 7 25 0. 8!..3. 3 

10 10 10 10 I! 
2o . 1.:t.1 • 6 20 . 1..:.3 • 0 20 . 7.!.1 . 7 20 . 5!-2 . 3 

ro 9 9 10 

14 . 9.:t.2 • 1 1 4 . 6.!,2 .0 5 16 . 5..:.3. 1 16. 1!-2. 8 

10 10 10 10 

2 ~ .. '.:t.3 . 2 29 . 1.:t.3 . 5 29 . 1.:t.4 . 3 28 . 3!-3. 5 

10 10 10 10 

, 
\ 

'\ ,-. 
I 

o 

I , . 
\ , 

• 

---_._, 
~ ~-- _ .. 

" 

~-
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TABLE 2 . 1 . Mean pl umul e l engths i n rom ( f rom the re pl ica tes in t able 2) . 

Abbr eva t ions th e same as in t a bl e 1 . 

"ea.b. pJ.nmu~:e 1. e n gth i n mm . 

Tes t species 
Con t r ol I - Tr(la t ments us-in g e xtr'i.i:: te f rom 

A H P S 

~ . ab:l6si nicu6 40. 45 26 . 15 " . 39. 50 40. 25 11 . 85 " .. 
!!. a rrhe no basi e 31. 2• 31. 15 20 . 60 " , 34. 50 17. 85" 
~ . gla br um 21. 35 11 . 35 " 18. 75" 18 . 60 " 11'. 5 ' " .. 
~. EOI J: s t ach ;:t:a 26. 80 23 . 50 ' • 26. 15 24 . 60' .. 23 . 50' .. 

--!. jaegeri 19 . 75 18 . 90 ,20.}0 19 . 9' 19 . 85 . 
E. t enuifolia 14 . 80 12 . o· 14. 95 ,13. 40 6 . 50" 
M. Eol.rmorEha 32 . 2~ 28 . 75 " ,.33. 55 30 . 95 17 . 05" 

.. singni fi c antly diffe r ent f r om the con t rol a t 5% l eve l 
1% "" " " 

c 

'" .-
-: ! 

" 

Ii 
'j 

" " 

, , 

i' 
f 
! 

-,. ------- ; 

" " 

.. ; 

_C _ _ " ....JL ____ .L...... ....,...--=., 
, i 

~-

" 

,. 

• • 

, 
" 

-"--.---

El 

35 . 85 
31 . 55 
2 1 . 1 0 

26 . 15 

20. 15 

14. 55 
,28 . 85" 

L. S . 0 , ,. 
P(0. 05 ) P( O • • , ) 

Er M 

38. 45 41. 1' 5. 44 8. 62 
32 . 15 40. 75" 2. 44 3 . 53 
21. 35 20 . 90 1. 53 2 . 23 
26 . 05 ' 26. 15 1. 71 2 .... 49 
20. 40 20. 6c, 1 . 07 1 . 57 
14. 75 16. 30 1 . 99 2. 90 
29 . 40 28 . 70' 2 . 67 3. 88 

" 

:/ ,,' 
, ,. 
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- 29 -

The Effec t of ex t r ac t a 
on r adicle gr owth of te s t speci e s 

(Tab la. ~ nnd ~ . I) 

A. a bys s i ni cus WAS inhi bi ted by e xtr acts o f !!.. '1 rr he nob!lsis , 

~. glab r um , S', polyst3chya. , nnd itso lf Il t 1% l o vo l of 

signifi ca.nce • 

H. nrrhenohas i s was Inhl blte dby e xtrac t s of ~ . po l yeta chye 

and itself at 1% leve l o f oi gni fi cnocs a nd Wss sig nifi cnntl y 

Etimula ted (p"'O . Ol) by t he e xt r 'lc ts o f P. gloh r 1.ID an!' 

!i. polymorph'l . 

P . g l a br tlr.1 ~Ias inhi bi ted by 6 xtr '1c ts of'! . Bb yssini cus , 

H. nrrhenoba aL , ~. po lys t nchy a. , ~. jaoge ri And i too I f <It 

1,;( le ve l of 81 g~i('i can ce nnd was s i gnl f i cq, n tl y s ti l')u hted 

(?=o .05) by the e xtr Ac t of !::. po l ytlor ph'l . 

So' po lystochya was inhi bi ted by t he e xt r a ct of BOlch te s t 

s pe cies nt 1% le va l of s i gni f i can ce . 

E ; j 'lagtl r i wa s i nhi bi ted by o xtrgc t s of~. o.bys s i n i cus , 

~. glab r U!!! , S . po lys t n.chya !Ind itself a t 1'; le ve 1 of 

si gni ficnnce . 

E . tenuifo li a "" 8 S i nh i bi te d by oxtr a cts of ~. 'lbyssi nicus 

/lnd ~. polystnchYIl I\t 5% and l~ lo vo ls of s i gnifi cunco 

r o specti vely. 

~f . po l ymor pha Wfi S inhi bi ted by e x t r .qcts of S. polystochya , 

i tenui fo lia /lnd itsel f !I t 1~ lovel o f E . j aege r , ~. 

s ign! ficunce . 
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TABLE 3: r-:ean r ad i c l e l eng ths f o r each r eplicate in rnm + standar d e rro r (L+SE) o f each of 

seven spe cie s trea t ed wi t h ext r ac t s o f the same seve n speci es . (n) D No . of 

s eedlings mea sured . For abbre vi ations r efer t o tabl e 1 . 

. Tes t species 

~. ab;tssi.nicus 

~. a r r henobos i s 

t. g l abrum 

~. ,eo l ;tstach.J:a 

.§.... j acqcri 

f. t e nuifo l .ia 

!:!.. po l ymorpha 

'" 

, 

. ·1 , 

L.SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

, 

~ ,: , , 

Cont r o l 

38 . 9.t5 .. 3 

10 

23 . 2+3 .. 4 

10 

13.1+2. 2 

10 

25 . 0+3. 5 

10 

24 .. 6+4 . 1 

10 

8 .. 4+1 .7 

9 

31. 1+6. 7 

" , . . " 

. 

-
10 

.. 

" 

, 

o 
'" 

26 .1+4 . 3 

10 

23 . 5+3. 2 

10 

14 . 2 + 3 . ~ 

10 

24 .. 7+4 . 1 

10 

23 . 3+3.1 

10 

9 . 1+1. 5 

10 

30 . 0+5. 1 

10 

-'-

-== 
~-

Treatments using extracts f r om 

1 

1 

13 . 3.:t.4 . 5 

7 

22 . 6+3. 2 

10 

10 . 4=.1 . 1 

5 

10 . 5+2 .. 3 

3 

18 . 7=.2 .. 3 

7 

6 . 4+0 . 9 

5 

21 . 7+4 . 2 

-, 

.,: 

c 

10 

.,~.J 

-, 

A 

2 

12.7.t3• 3 

6 

22 . 1.!.2 . 8 

10 

10 . 6.!.1. /], 

6 

11.6.=.1 . 8 

2 

20 . 3.,!.2 . 0 

7 

7. 0=.1 . 3 

2 

20 0 3.:!:..4 .. 4 

I 10 

,-

..... ; 
,. 

~. 

H 
1 2 

16 . 5.:!:.2 . 7 1S . 0!.3. t 

4 3 

10 . 4.t.2• 1 11. 8=.2 . 4 

10 10 

10. 3=.2. 0 10 . 0,:!:.1. 9 

4 4 

18 . 0.=.3.1 18 . 2.:t.2 . 1 

9 7 

22 . 4.=.3. 1 24. 5.!.2 . 9 

10 10 

11 . 7.:!:..1 . 6 10 .. 1+2 . 0 

10 10 

31 .. 6.:.4 . 8 32 . 0!.4 . 3 

10 10 
-

" 

~ 
I - . , 

~ . 
~ . .. .. 

" 
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'!'ablc 3 : (cont ' d ) 

Tes t species 

~. a b :t:ssini cus 

H.. a rrhenobas i s 

!.. g l a brurn 

! . Eo l;ts tach,lQ 

E· l a egerl-, 

! !:. t e nuifC?.lli 

.!. Eol~or.Eha 

--

1-, ~ . , .. 
i 

\~, 
\ ' 

I .:... 

" . \ .. ' 

t_~ __ ·_ , 
" 

L +SE 

n 

L+SE 

n 

L+SE 

n 

L +SE 

n 

L +SE 

n 

L+SE 

n 

L+SE 

n 

Trea tme nt s using e xtr acts fro m 

p 

1 2 1 

34 . 2 +5 . 8 35 .. 3.! .'1 . 9 12 . 7~3 . 7 

10 10 10 

37 . 1.:t.3 • 1 38 . 2.:t.3. 5 1 2 . 5.:t.2 . 5 

10 10 10 

11 . 6.:t.2 . 1 11 . 3..!.1 . 8 10 . 6.±.3 j O 

10 10 7 

19 . 0.=.2 . 7 lB . l .:!:.3 . 1 20 . 4,!.2 . 0 

6 8 4 

19 . 3.:t.2 • O 19 . 7,!.2 . 3 19 . 4.:!:.1 . 9 

7 6 6 

9 .. 5.:..1. 8 8 . ;3.:t.1• 2 3 . 4.:!:.O. 7 

6 8 2 

24. 6.:!:.3 .. 7 23 .C!.,3 . 3 8 . 6 +1 . 9 

10 10 3 

• 

•• -. -. :+ , " 
; . 

; ' . . , 

> 
.. .. _.-- j " '-'.'-~'- , .. ... -.-

r -- - -->--_ .... 
. --- .. -- .-

T...! 

-- - ' 

5 El 
2 1 ! 

1 2 . 2=.2 . 9 2 G. 2.:t.3 • 5 25 . 4.:..3 . 3 

10 10 10 

12 . 7.!:.2 . 0 24. 5.'!:.3 . 3 23 . 3.:t.2 • 9 

10 10 10 

10.9 + 2 . 7 11 . O.!:.l . 4 11 . 3.t.1 • 9 

5 9 7 

20 . 8.:t.2 .. 1 1 3 . 3.!:.1 . 1 1 5 . 4.t.1 • 8 

3 10 10 

20 .. 1 +2 . 3 19 . 5;t3 . 1 19 . 1.:t.2 .. 8 

7 9 10 

4 .1.:!:.O. 9 8 . 7::.1 . 8 9 . 3.!.2 . 1 

3 10 10 

10 . 6!.2 . 1 23 . 2.:!:} . 4 19 .. 6,:t2 . 3 

3 10 10 

-

... - -

I .' ; 

'. 
+1" .. I.' ..... .. 

i 

.. 
-L H 

--.•. - i ' . ' -'~-.. , i 
f.~~,.;", ---l 

--- .-----. ..•. _----_ ...... . 

~ 

,. 

/1 
I 
I 
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Tabl e 3 : (co nt 'd) 

r 
T 

A 

H 

p 

s 

E 

E 

r-j 

~st spe c i e s 

· ab i:ssinicus 

• ar rhenobas i s 

, Qlabrurn 

,E:0l:z::stach:ta 

jaegeri 

tenuifolia 

Eo l:z::mor!2ha 

I 

\ 
' I 

.­,--. , 

\ 
. I ' .;; ' \ · ~ - + ' 

\ c· 

,", - - 1 

i ---..!. , 
! , 

.' 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+S E 

n 

L+SE 

n 

L+S E 

n 

L+5E 

n 

--- ~ 

':'II' - >iLl 

Treatments using extracts from 

1 

28. 1.!.4 . 3 

10 

22 . 6=.1 . 9 

10 

1 3 . 7.!,3 . 1 

10 

20 . 9,;!:,2 .7 

10 

23 . 1.:.3. 8 

10 

9 . 0.t.1 • 5 

10 

22 .. 0=.1\ . 1 

10 

, 

Er 

1 
I 

~ ~ wI 

M 
2 1 

27 .. 2.::.3. 9 28 . 1.:.2 . 8 

10 10 

22 . 0.!,2 . 2 31.1.!.3. 4 

10 10 

12 . S.!,2_ 4 15.5,!,,3 . 3 

10 10 

21 . 5.!.2 . 3 18 . 7.!.2 . 6 

10 10 

23. 3.t.3 • 2 23 .. 1!.3. 5 

9 9 

9 . 4.::.1 . 8 11 .. 1!:.2 . 0 

10 10 

19 .. 9.!..3 .. 8 17 .. 1.:!:.2 . 9 

10 , 10 
i 

- -

II 

-fo~- .. , 
... -.!.- ---7" 

. ... - . .l.. . 
',' -t-' 

" 
-_. __ ._ - _ ...... • -_ .. 

! 

26 . 4!.3 . 1 

10 

31 . 5.t.2 • 8 

10 

1 4 . 6=.2 . 6 

10 

20 . 1!.2 . 1 

10 

2 3. 3=.3. 3 

10 

1 1 . 8.:t.2 • 3 

10 

1 6 . 51.2.. 4 

10 

.-

-

• 

• 

·.L 

... -~..::.... 
- - -,---- ... 

~ -

~ 

• 

I , 
! i 

' . -

.' 
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TABLE 3 . 1. Mean radicle leng tts in mm ( fro m the r eplicates in table 3) . 

Abbrevlat~ons the same as i n table 1 . 

Me an r adicle leng t h in mm 

-
Test species c ontro l , treatments using e xtracts from 

A H P S E1 Er M . 
~. abyssinicus 27 .. 50 13 . 0·· 1 5 . 75 · · 34 . 75·· 12 . 45 " 25 . 80 27 . 95 27 . 25 

H. arrh e no basis 23. 35 22 . 35 11.10 · • 37 . 65 ·· 12 .. 60 ·· 23 . 9 0 22 . 30 31 . 30 "· . . 

E.. g l a br\Jm 13 .. 65 1 0 . 50 · · 1 0 . 15·· 11 . 4 5·· 10 . 75 ·· 11. 15·· 13.10 1 5 . 05 · 

.2.. po,lystachya 24. 8 5 1 1 . 05·· 1 8 . 10 ·· t 8 . 5S ·· 20 . 60·· 1 4 .35 21 . 20 '"'' 19 . 40·· 

~. Jaegeri 23. 9 5 19 . 50·· 23 . 45 19 e 50 · .0 19 . 75 · • 19 .30 " 23 . 20 23. 45 

'§.. t e nuifo lia o ~ . 75 6 .. 70 · 10 . 90 · S . 90 3 . 75 · · 9 . 0 9 . 20 11 . 45 · 

, !!. pol yw?rpha 30. 55 21 .. 0 ·· 31 . 8 24 .. 20 · · . 9 . 60 · • 2 1 . 40 ·· 20 . 95 00 1 6 . 80·· 

- -
• signif~cantly d iffe r en t f r om the c o ntro l at 5% 

1% 
l e v e l 

•• " " " " " " " 

--------

• 

. . 
.-

I 
" <> ., l' 

--[\ . -. ' ~-.•. "- .---
--. 
4',,,,,, _ 

------

---' 

~ 

~-

L.S.D. 

P(0 . 05) P(O . Ol) 

2 . 27 3 . 31 

1. 35 5.72 

1. 09 1 . 60 

1 . 71 2 . 49 

2 . 00 2 .91 

1 .. 67 2 .. 43 

2 . 92 4 . 25 

"'- .. ,. , 

... -----

_,. -:c." ~-.. - . 

I 
~ 
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\ \ .\ 
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, 

'J 

" , 

--.... 

• 

, 
e 
• • 
• - . -.- 0 

0 
0 

• 
~ 
• 

• 
" 0 
0 • 

\ 

( A ) 
( H ) .. 

•• •• 

• 0 
" ( 1 (.11 

( P) .. ( S) .. 

" " ,. • 
• • 

• 0 , • • I • 0 A " , • II I. • 

(EI) " (E r) ( M) 

" • 

• 
IS • 
,. • 

• • I 

• • , I " I. • A"r,II ( •• ..." , • ( I t . II 

Specit, used for eatroctton. 

RCHlteat tHot" of 11K" of '"'It . pedM tr._ wHlI .. troc. of tM .... '1'IIIf\ .,.eI •• . 
a •• "' ,.o~ .,to tM .. ,,_ U ... ,., ... t ,.,.UIU ......... ,." '10. 0 8) 

..". tilt ... • .. I .... . I 
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4, 2. 

. }5 -

E xpe rime nts with A. abysst nieu! 

4 . 2 . 1. E erects of A. nhyssini cus Shoot and Root E xtr Act 8 

Both shoot and r oot extrActs of A. nbysslnlcus 

s i gni ficrtntly inhibi ted (P( O. OO5) the ge r min1.tion o f the throe 

to s t spec i os used i n the 6xper i lOOnt , ( Table 4) , 

Plumu le growth of each toat erocios Wn a s i gnifi c/\ntly 

i nhibito <! by tho shoot extrAc t but wos not 'lff'octod by r oot 

tlxtr 'lct (-hblo 4. 1. ) . 

Bo th shoo t "I.nd r oo t ex trac ts havo signific!llltly inhl bitod 

tho r ad icle g r owth of each of tho toet spocias (Tablo 4. 2 . ) . 

R'id i c le longths of ~. nbys sinicus an d ~. glab ruo. 1n tho 

t r entmen t s we re aigni fic ll.ntly di f fe rent from thona 1n the contr ol 

Ilt l~ love 1 of significll.nco . The r "d i cl" length of 

S . po lys t ocllYA in the treo.tman ta \las signif'i c rm t ly ~ lfro ront 

from thAt in the contro l a t 5% lovel of significnnce . 

4 . 2 . 2 . Le af i..B ochllte Experime nt 

'Il'.e liva leaf lenchate of A. abyssini cus WAS founr t o 

ha.ve no signifi cant i nh i b i ting or a ticulating effe c t on Any 

of tho go r minoti on , plumule g r owth or r adicle gr owth of tho 

tes t arec ies ( Tab le 5 to 5 . 2 . ) 

-~---.~ 
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TABLE 4 : Ge r mination f r eque nc y a nd per ce ntage of control of three t est 

speci es t reated with ~. abys s inicus shoot a nd r oot extr ac ts . 

Test spec i es Contro l Shoot extract treatment Root extrac t t r eatment 

1 2 1 2 'l of contro l 1 2 " of control 

£;.- !lp.Yssinicus i' i ' 7 6 34 . 2 • 10 50 . 0 

2... .eo l~stach :c:a 18 17 2 3 14 . 3 7 • 45 .7 

f.. g,labrum 15 17 6 4 31 . 3 6 7 40 . 6 

- ---

All tre atment were found t o be s i gnificantly diffe r e nt f r om t he control 

(P<O. OOS) using Chi- squar e test~ 

~ 

c ~ 

.0 

,~,: 
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TJ. BLE: ·~ . 1 _ !ie:an p l umule l eng t hs (mm) of three test spec i es t r eated with ~. tl~yssinicus 

shoot a nd root e xtracts . ( n ) _ No . o f seedling s mea sured . 

treatment 

Test species 
Contro l Shoot ext r act Root e xtr act 

1 2 1 2 

A. ab ;:tssinicus L+SE 38 . 2~6 . S 40 . 2.!..8 . 3 2.S. 8.:t.S• 3 
+ 29 . 1- 6 . 3 

n 10 10 7 6 
s . eo l:ist.:~.ch ::Lil. L+SE 28 . 7~3 . 6 28 . 0=.3. 1 26 . 9.:t.2 • 8 25 . 7=.1 . 8 

n 10 10 2 3 

!:.. ~lBbrum L+SE 22 . 2.!,.2 . 3 20 . 2=.2 . 3 16 . 3.:t.3 • 8 1 5 . 1 .:t.1. . 9 

n 10 10 6 4 

- - ---

Mean p l umu l e l e n g th ( mm ) o f r ep l i cates 

Test s peci es 
contro l 

treatme nts 

Shoot e xtract Root e xtract -
A. abys :=:,i n icus 39 . 20 27. 95 · · 

S . ~~stachya 28 . 35 26 . 2S · 

P. g..1 n.b~r:. 21. 20 15 .70 · 

--
· Sig nif 1cantly '&l~f ~ rcnt f r cm c nntro l a t S~ l~v~l 

•• " 

i . , 

i 
r 

" 

+ .-

__ -1-

" " " ' 1 '" " , .' 

c 

" 

35 . 85 

27.80 

21.65 

"" 

! 
I 

! '. 

.. =::---

1 2 

34 . 1.:t.S• 1 37 . 6.:t.7 • 4 

9 10 

27 . 5.!..4 . 1 28. 1..:t,3. 4 

7 9 

2 3. O.!..2 . B 20 . !5~2 . 4 

6 7 

L. S.D. 

P ( 0 . 05' 

6 . 0 

1.88 

4 .36 
-

P ( O. Ol) 

11 . 02 

3 . 4 7 

7. 99 

I 
----! 

= - , ..... .-

~-

I 
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T~ble 4 . 2 . r~~n radicle lengths (mm) of three test species treated with 

~. abyss i n i cus shoot ~n~ r oot extr~cts . (n ) _ No of seedling~ 

measur ed 

treatment 
Test species contr o l Shoot extr~ct Root extract 

1 2 1 2 1 2 

A. abysslnicus l+SE 2 7 . 9 .:t,4 .1 26 . S:.:t,3 . e 14 . 7.:t,3 . 2 15 . 0.!.3. 5 21.0.:t,4 . 2 20 . 2!.2 . 9 

n 10 10 7 6 9 10 

S. ,E!:ol;rstacha L+SE 2S . 0.:t,3 . 7 23 . 1=.2 . 8 29 . 0 +1 . 4 19 . 0=..3. 5 20 . 5!.3 .. 3 21. 4+4. 2 

n 10 10 2 3 7 9 

!:. g l abru-E! L+SE 14. o.!,2.. 4 15. 2.!,2 . 9 8 . 7.:t.1 • 6 

I 
9 . 5=.1. 4 14 . 6!.2.1 15 .. 4.:.3 . 2 

n 10 10 6 4 6 7 

Mean r adicle l e ng t h (mm) of r eplicates 

Te st speci e s trea t me nt, L .. S . D. c ontro l 

Shoot extrac t Root e xtract P ( O. OS) P(O . 01) -_.-
~. abyssini.cu s 27 . 20 14. 85 " ; 20 D 60 · · 

I s. poly.st~c.hy'a 24 . 05 19 . 0 · 20 8 78 . 

P. g l abrum 14 . 60 9 ... 1 ·· I 15 . 0 ·· 
~-

~ Significantly d iffer~~t from control a t 5~ 

1~ 

l evel 
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1. 77 3 . 24 

2 . 86 5 . 25 

2.14 3 . 93 
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Table 5 - Ge rm i n a t i o n f r e qu e nc y o f t est spe c i e s t r eated wi th 

~. abyss i nicu . l e af l eachat e 

No . of No . o f s eeds ger mina t e d 
l'es t spe c i e s see ds 

Co ntro l Tre atme nt 
use d 1 2 1 2 

A. ab~ss inicus 25 13 " 1 5 ,. 
H. a r r henobas i s 2 5 20 20 20 20 

E.. Q.l a brum 25 1 5 16 17 16 

~. ,e0 l ::lstach ::t:::a 25 19 20 20 20 

E.,. jaege ri 25 11 10 1 0 1 0 

~ . t e nuifo lia - 100 11 1 0 10 12 

M. E:0 l :z:mo rEh a 25 23 24 23 24 

c~ 
, 

No s i gnific a n t d i ffe r e n c e was f o u nd using Chi- squa r e t est • 
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G~rrnina tion % 

o f c o ntro l 

1.0 7 . 4 

1.00 . 0 

1.06 . 5 

1.0 2 .. 6 

9 5 .. 2 

1.04 . 8 

100 . 0 
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TA BLE 5 . 1 . Plumule lengths (mm) of test specie£ treated with 

A. abyssinicus , l eaf l eachate 

Te 

A. 

H. 

P . 

!'.. 

.". . 
E. 

H .. 

st speci es c o ntro l treat ment 

1 2 Mean + SE 1 2 Bean + SE 

~b'ysslnlcu5 38. 6 37 .. 3 37.95=.0 . 92 38. 3 38. 2 38. 25=.0 . 07 

arr henobas l s 31.2 30 . 0 30 . 6.!..o~'85 31 . 2 30 . '1 30 . 6 5.::.0 .78 

9..1 abrum 20.7 20 . 1 20 . 4!.1. 42 20 . 5 20. 8 20 . 6 5=.0 . 21. 

pol .z;:stachya 28.7 28 . 1 28 . 4=.0 .42 29 . 4 28 . 0 28.70.=.0 . 98 

jaeger! 17 .. 9 16.9 17.4+0.71 16.3 1 8 . 8 1.7. 55=.1 .77 

t .enu i f o lla 14 .. 5 13.5 14 . 0.=,0 .. 71 13. 6 1 3 . 9 13.75.::.0.21 
, 

I P.ol~morEha I 33.1 34.4 I 33 .. 75!.O. 92 34.2 
34. ~L~~25!.O . 07 , 

I 
, 
I -

Each fi gu r e in the r epl i cates r epresent a mean from 10 seedlings . 

No signlficantdlffer ence wa s f o um using " t il t e st comparisons of means 

,. , 
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i, '. ~ 
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TABLE 5 . 2. R~dicle l e ng th s ( mm ) of test speci es treated with 

A. a byss inicus , l~nf l eachate. 

contro l treat ment 
Tes t species 

1 2 

A. abyssini cus 26 . 5 26.0 

!:!.. a rrhe nobasis 23 . 0 24 . 0 

~. 9.,.labrum 14 . 5 13.2 

s . polystachy a 23 .9 24.1 

E ... jaege r! 23 . 2 23.5 

f.. "~enuifolia 5 . 0 7 . 0 

Mean + SE 

26 .. 25+0 . 35 

23. 50!..0 . 71 

13.85.:t.0 . 92 

24 . O.!,O .. 1 4 

23.35!.0 . 21 

6 . 0:t0 • 14 

1 

26 . 3 

25. 2 

1 5 . 0 

24 . 6 

23 . 3 

7.6 

N. p.o lymorpha 39 . 2 40 . 4 39 .8.!.O. 85 39 . 6 

~--" ---

2 

28. 3 

23. 2 

1 4 . 4 

23. 5 

28 . 5 

4 . 7 

41.9 

Mean + SE 

27 . 30!,1. 4 1 

24 . 20!.1. 41 

1 ( . 70±.J . 42 

24. 0 5!,0 .78 

25 . 50=..3 .67 

6 . 15!.2 . 05 

40 .75::..1.63 

E~ch figur e in the replicates r e pr esents a mean f r om 10 seedlings . 

No s ignificant d ifference was f ound using ~ t " t e st compari sons of means. 
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4 . 2 . ~ . Gr owth PerfoTlllrmce of Tes t Species Gr own with A. qbyesinicue 

Shoo t l'ti i gh t s and dr y we i ghts of teat species flTown with 

A. abyss i ni cus were not Significantly difra Tent f r om thooo 

of contr o l (Tab les 6 and 7) . Ne i the r Was any significant. 

di ffe r ence f ound Mong t he he i ghts and dr y we i ghts of 

~. aby ssi nicus gr own with the diffe rent toe t. specioD (TAblo 8) . 

4 . 2 . 4 . Root Leachate Expe rimen t 

Tho r oot leachate of A. ebyss ini cus had no stgnirtct\l" t 

e f fec t. on the s!loot heigh ts ann cl ry weights of tho test species 

(Tables 9 and 10 ) . 

4 . 2 . 5 . Expe riment with D:;Jcomposing ~. nbyssini cus P I']"t Mate r ial 

Shoot he i gh t differences between contr ols And tro'ltmonte wero 

f oun d to be signifi CAnt I:\t 5% leva l for ~. glnb r uCl anel 

E . tenui fo lia and a t 1% l (;lve l f or S . po lystllchyJ\ nnd E . j tlogo ri 

(TRb le II ) . 

Dry we i gh t. diffe rences we re also found t.o be IligniN. c'l nt. 

at ~ leve l fo r ~. po l yst.nchy'l , Ilt. l~ level for~. jfle~ ri 

'f 1· nd at 0 l~ f or P. g l 'lb r uro (Tnble 12) . and e; . tenul 0 1 8 R. • _ 
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Ta ble 6 : Shoot he i g h ts in em o f t e st speci e s g r o wn with ~. a b y ss i n i cus i n sand c u ltu r e 

he i ght me a sure me n t s i n c m 

c o ntro l tre a tmen t 

1 2 3 Me a n !. S E 1 2 3 .-
Ii. a rrhe nobas i s 27 . 8 28 . 86 25 . '18 27 . 28~'1 0 89 2 5.78 2 7 . 1 8 28. 70 

£.. glabru~ 2 5 . 82 26 . 80 2 7 . 0 7 2 6 . 56..!.O ~ 66 2 5 .06 2 7 . 7 4 25 . 9 8 

~. p o l ys t a chya 36 . 6 1 36 .. 10 35 . 04 35 . 9 2..!.0 . 8 0 36 . 30 34 . 2 0 36 . 80 

.E.. j a eger i 1 6 . 58 17 .. 22 16 . 56 16 . 79 .;!:.O. 38 17.53 16 . 80 1 5 . 8 8 

.E.. t cn}1 i f.o l i a 1 3 . 46 1 3 . 17 1 4 . 30 1 3 .. 6 4..!.O.59 13 .. 9 5 1 t1 . 5 r~ 1 3 . "10 

!:1. £!:'2. ymprp ha 9 , 6 1 1 . 0 8 1 2 .. 0 0 10 . 89!.1 . 21 1 3 . 44 11 . 08 9 . 66 

--_. - - .. . - - _. - -- ---------- ---------- --- - - -- ---- -

No s i gnifi can t d i f f e r e nc e s .. /e r e f o u nd us ing " t" t es t c o mpari s o ns of means 

, 

• 

---

-

-: . ; , 
I 

, 

, 

Me a n + SE 

.2 7. 2 2!.1 . 46 

26 " 26.;!:.1 . 36 

35 . 77=.1. 38 

1 6 . 74~O . 83 

1 3 . 86!.0 .7 2 

11. 39.;t.l .9'1 
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Tabl e 7 ; Dry weights in grams o f t est species g r o wn with ~ . abyssin1cus i n sand culture 

Dry wei ght in grams 

Test specie s control treat mcnt 
. 

1 2 3 Mean + SE 1 2 3 
-

H. arrhcnobasis 0 . 832 0.835 0 . 885 0 . 851.+0 . 029 0 . 882 0 . 820 0 . 848 

!:. g l abrum 0 . 785 0 . 780 0 . 768 0 . 778Z..D · 009 0 . 858 0 . 782 0 . 757 

~. eo1ystachl a 1. 887 1.662 1.860 1~ 803.t.0. 123 1 . 662 1 . 926 1 . 775 

,E. j aeR€p.i. 0<.801 0 . 979 0 . 917 0 . 899Z.o · 09 0 :. 841 0 . 907 0 . 893 

.£. ~.u.ifolia 0 . 633 0.614 0.571 0.606.!,0 . 032 0 . 668 0 . 592 0 .59 2 

!:!. E9..!..Y.mpr p ha 0 . 815 0 . 817 0.819 0 . 817Z,o .. 002 0 .816 0 . 827 0 . 82 7 

1 

No significant diffe r e nces wcre f ound using " t" test comparisons of means . 

" 

\ .- i 
I -

" "- . - ___ ._0-

--

-, 

; 

.,. , 

. ~--.. - .-. 
-_ .. __ .. _ .. 

.. ---
_ .. _--.--.. 

Mean + SE 

0 . 848!,0 . O31. 

0 . 757 +0 . 1 1.7 

1 . 775.=.0 .136 

0 . 893.!,0 . 047 

0.611:£0 . 05 

O. 827.!,0 . 0 1 4 

---

,-

. -' 
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'!'able 8 : Shoot heights and dry weighbs o f ~. abyss inicus grown with s i x 

test speci es in sand cu l tu r e , Key t o speci es the same as i n 

table 1 . 

A. abyssinicus he i ght in cm dry wcight i n gr ams 

+ 
t es t species 1 2 3 Mea n • SE: 1 2 3 

(A) control 28 . 6 29 . 7 27 . 5 28 . 6.1:,1.1 0 . 784 0 . 982 0 . 683 

A • H 30 . 1 27 . 0 26. 1 27 . 7 . 2 .1 0 . 967 0 . 739 0 . 71 8 

A • P 29 . 7 28 . 4 25. 8 2 7. 9 .1..9 0 . 860 0 . 828 0 .. 688 

A. + S 28. 1. 26 . 3 2 7 . 4 27.3 . 0 . 9 0 . 788 0 .76 5 0 . 778 

A • E1 28 . 5 29 .. 1 27.9 2 8 . 5.!,.0 . 6 0 . 878 0 . 9 1 3 0 . 673 

A • Er 27 . 2 29 . 5 2 7 . 6 28 . 1..:t1. 2 0 . 7 74 0 . 869 0 . 785 

A • M 29.6 29 . t1 28.3 29 . 1.!,.0 . 7 0 . 994 0 . 987 0 . 8 59 

.-

No signif icant d i ffe r e nce s we r e f ound using "t" t e st comparis ons of meens . 

., 

\ \ . . ~ ! 

i 

1: ;-

1 __ 

,. , 

, " 

-- ----~.- -.. --~-

~ "-r::-_' __ _ 

._-,,,,,-

.. :1 - ~ 

[ 

I, ' 
-~:J- --

, . 
i . ," " , =-:.. _.\­, 

t _ 
-- ._ .. _--

..•. __ .-_.-.--... 

Mean • SE 

0 . 8 16.0 . 1 5 2 

0 . 808. 0 .138 

0 .792=.0 . 0 9 1 

0 .777=.0 . 0 1 2 

O. 821.!,.0 . 1 30 

0 . 809.!,.0 . 052 

0 . 94 7.0. 0 7 6 

. . 

I " , ' 
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Tab l e 9: Shoot h e i ghts i n em o f three t es t speci e s treat ed wi th 

A. nbyssinicu s r oot l e achat e . 

he ight measure me nts in cm . 

Tes t s pecie s c o ntro l 

1 2 3 Mea n + SE 1 

f.. 9.1abr um 24 . 20 23 . 50 24 . 10 2 3 . 9 0.!.0.38 2 4 . 44 

~. £2.lyste chVa 37 . 50 36.76 35 . 20 36 . 49.:t,1 . 17 36 . 0 

.f.. l.aeqcr~ 16 . 30 1 6 . 18 15. 84 16 . 11.:t.0 . 24 1 4 . 50 

--

t r e atment 

2 3 

2 5 . 40 23 . 4 0 

38 . 70 3 6 . 06. 

17. 22 18 . 50 

No s i gn ifica nt d iffe r enc es we r e f ound us ing " t " t es t c ompa ri s o ns of means • 

\ ; 

L_ 

I 

\ 
-4 

• 

- --- .. 

. 
., 
I , ~ • 

-~- .--.-

_._---
-.~ 

:r-

---
~ 

...... -

Me an + SE 

24 . 4 1.!.1. 0 

36 . 91~1 . 55 

16 .. 74.:t,2 . 0 4 

J~ 

------
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Table 10 : Dry we i ghts in g r ams o f three t es t species treated with 

A. aby ssinicus r oo t leachate • 

• 
Dry we i ght in g r a ms 

Test species c o ntro l treatmen~ 

1 2 3 Mean + SE 1 2 3 

!:. Sl.!..~ 0 . 729 0 . 782 0 . 777 0 . 763z.0 . 029 0 .. 777 0 . 701 0 . 739 

~. po l ys t uchya 1.894 1 . 8 7 3 1 .. 839 1.869!..0 . 028 1. 816 1 . 663 1 .988 

~. j a c9.c ri 0 . 862 0 . 8 77 0 . 8 26 0 . 3551:.0 . 026 0 .. 846 0 . 884 0 .799 

- - - - - - - _. - , ~ ~ 

No significart d ifferences were f ound using Oft .. t e st c ompariso n s of me ans .. 

\ i 
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Me an + SE 

0 . 1.39z.0 . 039 

1 . 837!..0 . 1 64 

0 . 843!,0 . 043 
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TABLE 11 : Shoot h e i ghts in c m of test speci e s grown i n soils co ntaining decomposing 

A. abyss inlcus p l ant materia l. 

- I 
~ 

He i ght measu r ements in cm. -
Test species contro l treat ment 

1 2 Mean + SE 1 2 Mea n .!. SE 

A. :lyssinicus ph 37 . 20 36 . 50 36 . 85,!.O. 49 35 . 70 32 . 50 34.10!.2.3 

:rhenobasis 31.36 29 . 82 30 . 59,!.1 . 08 29 . 30 33 . 50 3'1 . -:"O.!.2 . 96 

• 
I !:!.. a r . 

!'.. g ! l;tbrum - 31 . 56 29 . 82 30.65=.1.23 22 . 30 22 . 50 22.4 0,!.O. 14 

~-. >!'ys tachya PP.l...Y s tachy 27 .82 26.90 27.36=.0 . 65 22 . 30 22 . 50 22 . 40!.O. 14·· 

~. .J..?.eg egeri 50 . 96 48 . 86 49 . 90!.1.48 31.14 32 . 30 31 .72.:.0 . 81 ·· 

~. te rlUifol l a 37 . 04 38 . 92 37 . 9 8!.1 . 33 28 . 90 28 . 58 28 . 74.:.t.0 . 23 • 

'!:tmorE;ha 1 24 . 60 23 . 64 24 .12.=.0 . 68 24 .. 41 22 . 74 23. 57.:.t.1. 17 

I I ; I - .----"- -

M. £.0 

"t" t e st , • signifi cant ly diffenmt from c o ntro l a t 5%, level .. " 

. - \-_ .. --
~--

. .1. 

.' .. 

" 

-·-r-
I , 

" " " 1% " 

.,-' 

J 

, -.-

_ .. 1. .. -.. --- - -' . 
I 

• 

j 
i 
j ., 



, 
Z' 

I 

TABLE 12 : Dry weigh b i n g r ams of t es t species g r own 1 n soils containing 

decomposing ~. abyss i nicus pla nt mate r i a l s . 

Dr y we i ght in g r a ms 

Tes t speci e s co ntrol 

1 2 Mean 1:. SE 1 --
by ss inicus J\ .. 2PY.~ 2 . 2 , 2 . 4 :;1 . 30.1:,0 .14 2 . 1 

!:!.. a r rhe nobasis 3. 8 3.7 3 . 75z.0 .. 07 3.7 

labrum .P.., • .9...~a] 3. 8 3. 7 3 . 75.1:,0 . 0 7 2 . 1 

~ .. p.9}~tachy o l.xs tac hya. 1 . 9 1. 8 . 1 . 85.=.0 .. 07 1 .1 

E .. j .?eg aeg e rl 3 . 6 3. 6 3 .. 60..:!:.0 1.3 

E.. te nuifo lia 2 .5 2 . 5 ? 50.:t() 1 . 1 
. 

!2... E.? l~orEha 3 . 2 3.1 3 . 15..:!:.O. 0 7 

I 
3 . 3 

"t" t est , • signifi cantly different from c ontro l 
•• 

•• • 

• • 

.. + i· , 
L ... 

! 
: .. 

, ., 

" 
" 

--

" " " 
" " " 

, 
~ .... 

"""", ... f : , !'~ .. , .1 .-·' • .[ 

.... 

tre a t ment 

2 t-1ean 1:. SE . 
1 . 8 1 . 95Z.o · 21 

3. 9 3 . 80.:t,0 . 14 

2.1 2 .. 1.:!:.0 OO ... 

1 . 2 1 . 1 5.!.O .. 0 7 OO 

1 .5 1 . 40.:!:.o .. t 4 OO" 

1 . 0 1. .. 05.:t,0 .. 1 4·· 

3 . 2 3 .. 25.:t0 . 1 4 

--.~ 

a t 5% l eve l 
" 1% II 

II 0 . 1% " 

• 

• 

i 
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5 . DISCUSSION IL.~D CONCLUSI ON 

AlleloPB t hy is a wi dely di s tributed phenomenon 'lOong pl:l.nt 

communiti es (Evenq, ri, 1949,' Pu·' •• n 'nd Du" I 4 
..,,, >w , 97 ; i'loods , 19(0) . 

This f ac t ca n be seen clearly fr~ t he r,sults 
~.... of t he e" t r ne t treat-

me nts . 
The extr act fr om euch tea t spec i es was found t o be Inhl b1t.or y 

in a t le ast one Ca se (TAbles 1 t o , . 1). 

Au totoxicity Wa s us hi gh llS allo t oXicity. Ul, except 

H. a r rhonobssi s , l?.. jae ge ri, 'lna E. t.enuifolia s i gn if'i cont ly inhi bi ted 

t he ir own see d ge r mi M ti on . The ext rac t of each of t he SpeCi OD except 

~. tenuifolin significantly inhibited r adi cle gr owth of t.he ir own 

see d lings. The only spo ci e 8 tha t ' d1 d no t exihi bi t auta toxici ty fo r 

a i tha r ge rmintltion or r Rdi cle gr owt h "!ns-!.. tenuifolio. . 

Extrac ts of A • .,by ss i nicus nnd S. po lys tnchy~ we re found to bo 

the cos t i nhi bitor y fo llowed by those of !!., arr oonobo. :lle nnd~. jaeperi 

in thllt o r de r. Tho extr ac ts of E . tenui f oli D. , !:;.. po l yt:lor pho. Ilnd 

P . glnb r um we re r e l ., tive ly less i nhib i tory . The oxtr nct of! . a.byss l nicuB 

WIl6 found t o i nhibit see d ge r mi nlltion of P. g l 1\br um , ~. polys to.chyn , 

E . "t.e nui folia , Jof , polymor phll and itse If , si gnifi cflntly at 1% le vel 

) It sign,'/'icantly i nhib i te d r adi cle ,ir owth of o r less (Ta b le 1 • 

P . g l a b r um , §.. polyatachya,~. j Regeri, !i. polyrnor pha and thllt of 

"-nulfo lia at 5-' leve l crable } . l) itsel f at 1'% level ond th!.\t of E . w 

Tho e xtr ACt of S. 

see d ge r mi nati on of P. 

..s f ound t o inhib l t significantly polystachya 

E tenuifolia , _/of . polyno r phs ond g l ab Tum , _ ' 

of .!! • Ilrrbenobll s i s At 5" leve l . i tself a t 0 . 5% leve l and thnt 
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Rl1d icle e long ~ion of ~ll test 
species Wa s a lso significantly inhibit.6d 

(F < 0 . 00 1) (Tabl .. I and ~ . I ) 

Of all test species , ~. polystachya and ~. g labnlI!l ware tho Cloat 

susc~ptible to inhibition . Seed ge r mi nnti on nnd r ad i cle grow t.h of 

~. polsta.chya we re signifi cA.ntl y inhibi ted by extracts 0(' all tho 

spec i es a t eithe r O .~ or 1% leve l s o f s i gn i fi c( nce . E: xtrncto f r OT:! 

all test spe cies , except t hose or E . tenuifoliA and ).\ . polyrn.oTnhn , 

s i gni ficnntly inhibite d see d gc r min'ltion of P. glnb r tn (Pig . 1 to }) . 

The demosntrRtlon of fl l1elopAthy in the l abor ator y does not prove 

thqt it operates in fie ld conditions . I n the fie l d , too ACtivities of 

the allelopethic substAnces ar e i nfhenced by mnny factors such Ole 

3:)11 dynruni cs , soil tempe r l;lturs , soi l rlo i s turEl , s oil rnic r oo r gn ni stl8 

etc . (NeW'llan and Rovira , 1975; Stowe , 1979 ) . 1hi s doe s not man th"t 

alle lops thy i s not ope ra.ting i n the f i e 1d. Labo re to r y re lJul Ls C1n h,we 

mcny correlations with the f i e l d c i atri bu tion of phtnts in 8 given 

communi ty . 

r.,ult, of the extrAct t refltmnt in thle One of the striking 

> >Tn-.e seed ge r !!li Mtion 'lnd r ndi clo expe rimen t i s th"t of ~. polystocnye . !" 

was found to be seve re ly inhib i ted byext r ncts gr o\>; t h of ~. po1ys tll chy" 

i t If On the othe r h'lnd I i ts froLl flll test species i ncluding 00 • 

ext r acts hRve t i nh,'biti on on the ~rmin"tion of f ive shown s i gnifi can 

and r adicle I) 1onglttion 
, Naturally two spocios of a ll test speC16S . 

which a r e 

other . 

.ach other r.:ti ght be e~cted to avoid 6'lch inhi bi to r y to 

l 
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Simple obse rvations in the 
field sho,",' th"t~. PO lyctllChYIl is 

ha r dly e ve r SCen i n aasoci9.tion . t h 
W1 the test species and the oUXI r 

gn sse s the t grow ~Ji th them. 
I t h observe d to gr ow i n pu re abnde , 

in soils tha t seem t o have high humus incor por qte d , wi th M i lD'll dung 

anc or ganic debris • . The e xclusi on of S. po lyst'lChya f r or:! the grnss 

community tha t i nclude the teat specie s , nnd the prosence of' 

~. po lystachya in pure stands mlly be Att r ibuted 
to t he inhi bitor y 

e ffe ct of a ll tes t spec,-s, on S polyst chy " S it h • R n snl' • po f a at y~ on 

tho o the r aoecie s . 

I t is also knm'lO thgt ~. polystochya does not occupy tho S8'X1 

place fo r a long time , i t i s soon replaced by ot he r g r 'lS6efl . The hUCU8 

conten t in t he a r ea can not be easily depleted be cause ~. polyst.'Jchy" 

would , itself, change t o humus . So t he causa f or i ts di snppe'l r 'l.nco 

\",ould seOl!] t o be the inhibitor y affec t of its own r e si dua on ih flOe d 

ge r n ing, tion . 

~. polysttichya is known t.o be .9. se rious weod of Ar <;lble l "nd 

(Frolll'ln and Plarsson , 1974) . This may a l so be a t t ri buted to its 

aUsla pn. t h i c e f fec ts on cu ltivlI,tad c r ops . 

;\nother spe cie s that .... O' s found to be seve rely inhib ite d by t.he 

e xtr acts o f the r.lO jority of t he species was ~. glabrUlll . P. gillb r t.l:l 

i s rna .... n t o thr ivo under wate r-loggad conditi ons (UetlAye hu , 1979 : 

From~m and Pe r sson , 1974) . A. a byssinicus , ii. 'lr rhenobnsis !lnd 

se ve rely i nhib i ted saod ga r mi Mtion O).nd ~. po lystachya , wh i ch have 

do not gr ow 'rIell in w8ta r- l o~f!'Od r gdi cle gr o\~th of ~. g l C\b r Ulll 

cond itions (Froma.n and Persson , 1971! ) . Therefore , "Jdqptntion 0 
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WI'J te r- 1ogge d condi t i on l!l1\y t hus he 1p 

~. g1ab r Ul!l in I1voi di ng '1110 lop"lth i c 

spa c i e s t hq t do no t gr ow we 11 " n such condi t i on . 

The abi lity of nn c r u9. ni s:rn to . t · 
t') t19.1n Ill n i t sel f lind to repr oduce 1n 

n. s pecifi c hrtb i tli t is a mens ure of the rellltive success of that species . 

A furthe r indi cI'J t i on of tha t succesa i s its qb i lity t o inv nde arena 

con t a i ning es t sb li shed cOr.ll1lunities nnd t o be cor.e a vi eble lOOmber 

o f tha t c Of!ll!lunity str uc t ure (Gan t and Clebsch , 1975) . I nvnsi on and 

pe r petu9. ti on of a species i n a n es t ab li shed cOnr.lunity r equire eilhe r 

the mor e effi ci e nt use of one or !'!lore of the resour OO8 essential for 

surv i v:!l or the pr oduc tion of chel'licnls tha t would hinder potonthl 

compe titors (Gant Rnd Cle bsch , 1975) . 

! . 'lbyssincus , !i. arrhe nob'lsi s and E . jaege r i <l. TB nrnon,E' the cest 

cotlt'on sne cie s ob~ r ve d in lU"ass cOI!lIlluni tie 8 gr owi ng 1n and Rr ound 

J. dct i s ,tb a.ba . Rnt t r RY (1900) hilS also ci ted th<\ t H. qr re henobll s is 

'l nd ~. qb yssini cus <l. r e common spec i es in both Hyp<t rr he nl a lind Punniaotum 

types of grass cove r i n Ethi op i tl . The success of the se species M'ly 

p'l rtly 00 a ttri buted to the ir a lle l opfl t hi c e f fects . Of all extracts 

te sted , t hose of ~. nbyss i nicus nnd ~. polystachya we re found to be 

the r.Jos t inhi bi tor y . The extr ncts of !i.' arrhenobasis nnd~. j aogeri 

hqve shown inhibi tor y effe ct on the ge r mi na tion of ot he r s t o 8000 

ex u,n t bu t the i r ge r mi nnti on 'NOIS the le nst t o be inhi bi tod by extr qcts 

h om t ho othe r test spe c i os . No s i gn i ficant i nhib1 tion was f ound 

by a ny of the e xtracts on the ge r mina ti on o f ~. jAe ge r1. 

A rrc~nobasis was i nh i bited only by the extr l'lct. of 
ge r l:lina ti on of !:!: ''''' 

~. ?olystachya . 
Since S . po lystachya eliminatas itself soon , it can 

f H a r r henobasis fo r long . Thus 
no t hinder the oshb li shJ:l6nt 0 • 

_._---
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S UCC8S S a t the es tab li shment 
etaga l!Je.y cont:rlbure t o thei r ove r"ll 

suece ss . 
Once t hey are 6. st.abliahed , they are '-o~n to 

....lj .. be robus t and 
esn inv~de 9 cnmunity . 

~. jaege ri be i ng unpalatAble ("ro.on r and Pera son , 
1 S'74 ) and rEI siBtsnt t o t 11 

TRlIlp ng is capa ble of pe r s isting 1n OVll r -

g r':l.Z6d a r e AS . 

Alla lopathy h88 been r epo r ted to playa signifi cant r ole 1n 

8'nec i es dive r sity an d veget'l ti onBl pattern in plant communities 

(Bokhar i, 1978; Lodhi, 1975; Y.cPhe reon, 1969) . 

In a ll the tre~ tJDents tried there wa s hi gh specifi city in tho 

spec i es response to t he phytot oxins . For 8X8..I!Iple , t he ext ract fr om 

~. !lbyssini cus Was i nhi bitory t o the nd i c le gr owth o f all tea t 808C108 

except H. a rrhenobasi s . The e xtract fr Oel P. glsbTlI!l WIIS Inhbitor y 

T'1d l cle g r owthR of S . polystachye, j: . jeeseri and ~. po lYl!lor ph8 but. 

r qd i cle g r owth s of .\. ,,-byssinicus and H. arr henobas i s ';ls r" pr ol':lOta d 

by it . 

Allelops thi c eubs t gnces hove been r epor te d t o be hi rhly specifi o 

i n t he i r action (Ga r b , 1961 ; Ove r l!l,nd , 1966) • The ext.ract of 

H. arrhenobtl si a se verely inhi bi ted the ge r mina tion of A. abyssinicus , 

p , ~ 16 b rUI!l and S. Eo lysta chya bu t had no effect on that. of the rest of 

the spec i es . 

The e xtrAct of S . po lystachya WaS hi gh l y inhibitor y t o the 

of all >-s t s ...... ci e s except th!l t of ! .. abysa i ni cus and ge r mi n"lti on ...., 1"-

The extr qc t of !i.' polymor pha ..... as i nh i bitory to t.M 

ge r !lli notion of S . 

E . tenuif'oli a . 

and i tself but sti mu18ted t hat of po l yetac hya 
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Spe cies di ve rsity nnd ve l!8ta tional patte r n i n phnt 
cc!lltluni tie II 111 

partly caused by selective inhi biti on qt the .... r m1·n •. t1·on 
b W stege O'uller, 

1964; Lodhi . 1975) . The ove ra ll inhibition (allo- nnd t i h I!.U 0- n ibiti on) 

'l.t the ge r minRtion stlJ.g6 is a lso of prircq r y i mpor t qnce i n popula ti on 

cont r ol i n plBnt comlllun i tie5 (':lent , cite d in Ove rl and , 1966) . 

In an eco l ogicol study of gr osaland condition in Chil l'l l o 

(Hemayehu , 1979) ~. a bye ei nicue wile repor ted t o be common in young 

g r asslands I'lfter cultivat i on and i e V:iter said to be rep h ced by 

A. p r "ltonais Pochs t. ex Hack. ~~Ilny s pecies s'..lch as Andropogon 

virginicus (R i ce , 1972) , Digihria sanguina lis (Puenti, cited 1n Ri co , 

1974) , So r ghum ha. 1epense (A.l:ldul-'~abab, cited i n Ri ce , 197.1; ) , 

'i. [ r Cp j ron repens ( s towe, 1979) etc . that nppeA r in t he Buccoseion of 

abandoned old- f i elds were found to be nlle 10pa\hic . 

I n the abl'l.ndoned old-fie lca (Ri ce , 19611 , 1965 , 1971) ml'lny plante 

in succe s sional s t l'l.ge s 1 ",nd 2 are inhi bitory to nit r ogen fixing 

bO'lcte riA, t o nodu l l'l. ti on of legumes and t onitt:Ogen fixing blue gree n 

al p'<l8 . Conseqoo ntly, t ho soils tha t aro ve ry low in nit r ogen a t t he 

. n1' troaFIn fo r pr olon<>F! d pe ri ode . time of abandonmen t r emain low 'ln e,w t--

The r efore , those pbnts t hA t h"ve hi gher nitrogen re qui 
mente !Ire 

l' n~ rti le soi ls with l ow nitr ogen to le rating 
not able to compete in the 10;0 

inv"l de rs . in • • lowing do ... ·n of succession in t.he 
This r e sults 

Though the r e is no 

<;I.S ye t. fu r the r s tudies 

true f or ,~ . " byss in i cus . 

'1 i n r oretilltion 
e vide nce t o SUPlJor t IJ siml ar 

)DRY re ve I) 1 
thA t such A phenOlIllnO:1' cou l d be 

i nd ic~ti on f r om t.hi s st.udy i s oo i n . d 
.1nd 

out 
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by the s i p-nifi c.cmt i nhibiti on of the ge r mi n'l. ti on and/or r ndi c le 

gr owth of 1~ . polymorph'l . 

1~l) ny snec i e s of l e,R'UnlIs , Tr ifolium rere ns (:.rewma n 'l.nd Rovi ra, l Q7'5) 

l'edic<l,~o s ~~ ti VB ( Ni e l son , ci ted i n Ri ce , 1<)74 ) , etc . h"l ve bee n reDo r \.ed 

t o be "Illelop-'l t h i c Il nd qre known t o e xhi bit Ilu t ot oll ictty . 1.. repe ne 

domi M.tes loc'l l p'! tche s i n r r "s fl l 'mce but t he se hqve beon renD r ted 

t o mip':r a ~.e f rolll ye " r t o yeA r 80 thA.t on Anyone Boot , "fta r B shor t 

period of domi M nce , T. r epene ~ec1ine!! And i s r e plllC6c by othe r s Dec i e& 

(laith citec:l i n Newman , 1975) . This t!lI\Y be 1l1ao true with r, . polymor uhn 

wh i ch h'3.s shown !'lute- i nhi bition Flnd t he nromoti on of ITf owt h of 80too 

test soo cies . I t s ext r aot WIl S f ound t o ur oYllote t he r "tl lcle elon l!:"I t lon 

of Po . 'l,rrhenoba s i a , f .. glabr um Bnd ~. te nuifo l i ll. IO no to h., ve no 

s i gn i fic<mt e f fe ct on:! . '3 bys eini cus .mo ~ . ~Jl.eerL ThOB6 gr !i s8&S 

~lhich s r e pr omote d or a re not "l. f fec te d by e xt n ct of M. po l ymor oh l!l 

cou l d gr ow we 11 i n s pat e I1hera !::. po l ymor phe W' o:Ie growin ~ . 

,l S5U':lling a. ll env i r omenta l f actor s t o be control led an(l coneitle ri ng 

the results of t he e xt r a c t tr!:! <l t lOO nt (the e f f'ec t of e 7.: ~rnct.s on 

ge r TI!iM ti on) t.o be t r ue i n the fie l d , one C'l,n e xpec t t he f ollowi n, 

resu l ts . 
l 
\ 
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Species Pe olaced by ~xcluded f rom 

p \, Ii ,E 1 5 

~ \,E l ,~r 5 

Er A 5 

5 " ,E1 P, !I ,Er , J-I' 

• H 

H 5 

EI 

( \ ) = A. sbys C: i nic us (5) = 5. po lystAchYA (E r) • & . to nuifo 11 a 

(I') = V. polymorphe. (p) = P. glabr u.l!l (E I) - E . jeere r! 

(Ii ) = ". Arroonob."sia 

Tskinp: the qbove ASS ulllP t ion, ~. abyssinicus , !:. g lqbrutl , 

S. polystachya and ~. polymo r Dhll showing Auto- inh1.b i ticn wi 11 be chocked 

o r e limi Mted by t hemso lve s . il . abystinicuB r eDl ll cinit the ma jori ty of 

the s pe cies will 1n tur n be rep l ace d by ~. s rrhenobas 1. s . ~. j nege ri 

f '!. r from be t or inh i bited by a ny o f th':l species wil l as tl1. b 1i ah und19c\a)d . 

The r efor e , i n the lone r un the species in th6 community will be 

comple tely dO'llin9.ted or rep 1eced by H. 'l r rhenobq s i s god :: . jl\e,ee rl. 

11e lop'l thlc mste d sls a re va r iously Te1ellsed : by leeching f r om 

le'! f sur faces , by excre tion or exudation from r oo ts And by t ho re cqy 

of olant mate ri a l ('T'Ukey , 1969) . I n this , wor k different expe rioonte were 

o:lrrio d out t o de tect t he way of re leAse of chemi cals in :!' "byaaini cua . 

The results obtaired frcmthese e xoerioants indicqW t hat ~. Rbyssini cU8 

inhi bi ts other species I;hen decomoositi on of its dead 
mains t.n1«l e 

phco . Th ad shoot end root axtr a.cts of ii . abyssinicua h 'l ve s hown 
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i nh i b itory e f fe ct.s on the ge r mination and radi c le growth of P. (l~br urn . 

§.. po lysta chyl'l and itself (TliblE:s4 and 4. 2) . me li ving ahoot and 

r oot l e "1ch'l tas f 1' 1 d t It e 0 i nh i hi t the test SpeCl'. , '1nd do not see m t.o 

contain i nh i bitors . Fr om thi s it CJln be concluded tha t 1\ . IIIbyaainl cu8 

m'l.y na turally not pr oduce i nh i bitors thqt 'Ire leached f r om ite ls"ve 8 

or exude d from i ts roots . 

The teat snecias tra,ted \~ith living r oot le'lch"" te 'lnd t.hose t h .. t 

we r e gTo"m with ! . qbyssin i cus i n sand culture hqve shown a ll,hl 

r educ ti on in d r y we i ght cocpared with thei r r espec t.ive cont r o le . Bu t 

these di ffe r o nces ,ie re not found to be stetistically si gnif'i c'!In t . 

The a bsence of any st r ong inhibiti on may reflo c t thAt at the 

begi nn i n[ the plants we re quite small and ware or obab ly no t. ro le8llinp' 

substfl nti n i amoun t of r oot exud'lta s . \ n'lthe r re'lson oay be t h'1 t in 

the c :r.oe ri lOO nt pInnts we re gr ow in g: in s9 nd with smp le su po ties o f 

nut r i e n t s in 8 g lass houso . In the d i ffa re n~ anvirotle nt of the fiel
t1

, 

the exudp, tes pr od uced by t he plant might be diffe re nt qunnti t n '.ive ly . 

I..e M'!n et 81 hs ve shown th" t nutr i ent defi ci e ncy 
can inc re a se t he 

amoun t of toxic substances in a o l lmt (Lahman , cite " in Newm" n , lOTj) • 

I n the f i e Id sligh't i nhibition by allelop~thy con be IIc centutll. t.e d 

by cOl!lpe tition Ilnd p l ants will pr obably be comoeting f or li i'h t or 

mi ne r a l nutrie nts or both . Unesr: such cond i tions a re lll tive ly 80,,11 

e f fect clue to nllelopsthy might be swampe d by greqta r a ffJcts of 

dire ct compe tit i on , but a syrergiati c e f fe ct i a e quAlly po!'sibl& 

whe r e by smAll al te rAtions of the s pecies ba lance by a llell)pA t hy ri
V1J 

#I 

fur t he r advantAge to a give n enec ie s i n direc t compe t ition ( liI8W'Cfln
et 

aI , 

1975; 1977) . 

I 
\ 
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