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ABSTRAOT 

Investigation for possible chemical interactions among some of 

the common grass species that grow in and around Addis Ababa was undertaken. 

The species used were the grasses Alldropogon abyssinicus R. Br. ex Fl:·esen, 

Hyparrhenia arrhenobasis (Hochst. ex. Steud.) Stapf, Pennisetum glabrum 

Steud., SnOl"ldenia polystachya (Fre san) Pi Ige1', E leusine jaegeri Pi Iger, 

&ragrosti8 tenuifolia (A. Rich) Steud. and a legume, ~!edicago polymorpha L. 

The effects of the extracts of the seven species on the seed 

germination and plumule and radicle growt'h of the same seven species shoW}d 

that ~. abyssinicus and ~. polystaohya were the most inhibitory followed by 

H. arrhenobasis and .!!!... jaegeri in that order. Extracts from!!!... tenuifolia, 

H. polymorpha and P. glabrum showed less inhibitory effects than the above 

species. 

See.d germination inhibition effect Was greatest on ~. polystachya 

and P. glabrum and that on E. jaegeri and H. arrhenobaaia '"aa the least. 

Auto-inhibition ,"as found to be as high as allo-inhibition. Extracts 

from all the species except!!!... tenuifolia ShO\fed auto-inhibitory effecta on 

germination and plumule growth and/or radicle grovlth. 

Different experiments Vlere carried out to detect the \fay of release 

of the inhibitory chemical(s) in ~. abyssinious. The results obtained from 

these experiments indicate that !. abyssinicus inhibits other speoies when 

decomposition of its dead .remains takes place and that the live plant doss 

not re lease any alle lopathic st'bstance into the soil medium. 



1. INTRODUCTION 

"Ethiapia is an agricultural and pastaral cauntry. The preservatian 

af the grass canstituents in a vigaraus state af praductivity is af 

fundamental impartance far cauntries like Ethiopiawhichrely an their 

natural vegetatian to. pravide year lang sustenance far . live stack I~hether in 

the farm af gl'azing 0.1' harve sted and stare d hay 0.1' 8i lage. 

Due to. i t8 rugged tapagraphy, most of Ethiopia is,threate'ned by 

hazards af erosian. Grasses are knawn to. be gaad sail builders and effective 

sail stabilizers. In bath agricultural,and pastoral areas oVer utiliza-

tian and abuse have re sul te d in the lass of vast quanti tie s af top soil 

by the action af 'lind and water. It is knmTn that a perennial grass caver 

provides the best means af checking surface sail lass and rebUilding 

de plate d sail. 

Fram the ecalogical paint af vie>1, grasslands develop as !l direct 

expre ssian af' climate or athe I' enviramental oandi tians 'Ihen the se 

conditians are unfavorable to the grol'lth of trees. A second8{l'Y or derived 

grassland may also develap as a re sul t of biatic. influence s (l.!cIlol'YJ, 1962). 

Grasslands often cantain a number of communities Bome of which may 

have resulted fram edaphic variations or fram differences in aspect, 

Nhile others may represent variaus stages in the successian as a result 

of biotic influences ( Ratbo.y. 1962). 

The rate of succession and the actual species af plant faund depend 

naturally upon a large number af factors one being allelapathy. 

Simple observations an grass oommuni ties growing in the U,niversi ty 

o 1mPU8 and in and around Addi s Ababa 8ha>l that same af the commons at 
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species, e.g. Andropogon abyssinicus R. Br ex Fresen , Hyparrhenia 

arrhenobasis (Hochst. eX Steud) Stapf andSnoHdenia polystschya (Fresen) 

Pilger are found in patches of more or less pure stands. The presenoe of 

these species in more or less pure stands may not be only due to competitive 

and edaphic factors but may also be due to chemical interactions among the 

members of the communities. 

These conditions lead to the suspicion that A. abyssinicus and those 

grasses that behave like it may exude· certain chemical substances that 

stunt or reduce the grolith of certain plants or prevent their establishment. 

Unrave lUng such phenomena ,-/QuId lead to better understanding of plant 

communities and indirectly to conservation of vegetation and soil. 
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2. LI""RATUR\<~ REVIE'II 

2.1. Allelopathy 

The question of the existence of substances, secreted by plants, 

that inhibited the gro\1th of other plants "as first l'ui'!i<nH by re 

Candolle. He believed that such substances exist and- that they are 

important factors in plant ecology., His theories were based larl'1' ly 

on field observations (D> Cando lIe cited in Bonner, 1950). l'olisch 

VIaS the first to use the term aIle lopathy to refer to biochemica'l 

interacti.ons betl1een all types of plants including micro-organisms. 

His discussion indicated that he meant the term to COVer both 

detriIoontal and beneficial reoiprooal biochemioal interactions 

(Molisch cited in Rice, 1974). 

Several investigators have used the term allelopathy to refer 

to the deleterious effect that one higher plant has on another 

through the production of chemioals that escape into the enviroment. 

Accordingly Borner (191'0) has classified the infloonoe of plants 

on one another into four categories, the action of micro-organisms 

upon micro-organisms by antibiotics (antibiosis), the action of 

higher plants upon micro-organisms by phytoncides, the action of 

micrq-organisms upon higher plants by marnsmines, and the action of 

higher plants upon higher plants by allelopathica (allslopathy). 

But Rice (1974) referring to J~olisch feels that the term 

allelopathy should include any direct or indirect harmful effect 

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

production of chemical compounds that escape into the enviroment. 

A very import.ant point concerning allGlopathy is that its 
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effect depends on a chemical compound added to the enviroment. It 

is thus separrlted from competition "hich involves the removal or 

reduction from the enviroment of some factor "hich is require d by 

some other plant sharing the habitat. Factors that may be reduced 

include I·tater, minerals, food and light. To avoid cotnplications, the 

term interference is used to refer to the overall influence of one 

plant on another. Interference vlOuld thus encompass both allelopathy 

and competition (Rice 1979). 

2.2. Allelopathy in Higher Plants 

Alle lopathy, the inhibition of grO\'lth of one plo.nt by chemicals 

released from another, occurs Vlidely in plant communities and mfly 

regulate the density and distribution of species (putman and Duke, 

1974). /.lany plant families have a member that is knOVTn or suspected 

to produce allelopathic substance (I'lood, 19to). 

Allelopathic effects have been reported for agriculturRl and "lId 

species of most varied growth fortns and kinds of communi ties from 

rainforest treas to desert shrubs (I'lhittaker and Feeny, 1971). 

Many plants have been shoVTn to produce substances inhibitory to 

seed germination and grol'lth of other plants and these substances have 

been found in all plant parts (Garb, 1961). They are found in stsms, 

leaves, roots, flol"ers, fruits and seeds. Leaves seem to be the 

most consistent sourCes of inhibitors, and most investigators have 

tested them at least in combination Vlithsome otl1er parts. Roots 

have generally been found to contain feVler and generally less potent 

or at least smaller amounts of inhibitors than l~aves, but this is 

sometimes reversed (Rice, 1974) •. 
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Substances potentially involved in allelopathy are released in 

four different I'lays: 1. by rain >lash or by condensation during mists 

causing drips from leaf surface and g).ands, -2. by EJxcretion Or 

exudation from roots ). by volatilization from le8.veS and 4. by 

decay of above ground or be 1m-I ground plant parts, or both (Tukay, 

1969; ':lhitt8.kar and Feeny, 1971). 

Alle lop a thy occuring vii de ly, may conse quently be of "ide spread 

significfince in plant communi tie s. In plant succe ssion a dominant 

species may, by allelopathic suppression, spread its invasion of a 

preceeding community and delay its replacement by other species. In 

both succe ssiona I find climax communi tie s strongly dominate d by a 

single species, chemicf\l effects of thf\t species on the soil may 

limit the number of other species able to occur l'lith it ("lhittakBr 

and Feeny, 1971). 

Auto-toxici ty or sa If inhibition has been reported for 8. number 

of successional species (I-lcNaughton, 1968; Rice, 1974) and agricult­

ural plants (Borner, 1960), for Eucalyptus (Florence andOrockBr, 1962) 

and for one climaX rain forest tree (Heb cited in '1lhittakBr and 

Feeny, 1971). Self toxicity is an evolutionary paradox. One 

suppose s that some se Ie ctiVEJ advantage from production of toxic 

compounds outvIeighs the disadvantage of Be If-inhibi tion (Whi ttakBr 

and Feeny 1971) '-, 

The knolm agents of a lIe lopathy be long to a fevi major gt'OUps 

of compounds among the secondary plant substances,including phenolic 

acids, flavonoids and other aromatic compounds and org"nic cyanides. 

In general allelopathic compounds (and other secondary SUbstances) 

occur in plants in I'lays that protect the plant against their effects. 
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Many of the se compounds occur "s glycoside s. ,Othe r se condary 

substances occur as polymers (tannins, lignins, resins gnd rubbers) 

or as crystals (calcium oxalate raphidss) (Whittaker and Feeny, 1971). 

Nany of the substnnce s flre deposi te d outside living ce 11s in the 

defld heart Hood, in dead cells or spaces behleen cells, in ducts or in 

glandular hairs found on the 8urf"ces of many plants. Some sUbstances 

flre finally discharged from the living plflnt by leaching from the 16"f 

surface, exudation from the roots or volatilization. The secondnry 

substflnces nrc thus treRted like toxic Hastes to be inactivated in, 

or excreted from, the plant or both (\'Ihi ttaker nnd Feeny, 1971). 

2.,. Allelopathy In Grasses 

A11elop"thy undoutedly exists as a function in the grassland 

ecosystem and may '-Iell have causcd many results reported in liter'lture 

as being due to competition (Risser, 1969). A number of studies have 

dealt '-Ii th grassland species and have supplied sufficient evidence that 

the production of inhibitory substanccs is quite Hidesprend. There 

is also strong evidence that these inhibitory substanccs playa 

part in vegetational pattern, species diversity and succession in 

grassland ecosystems. 

2.,.1. Patterning and species diversity due to o.llelopathic effects of grasses 

In his roviel'l, Rice (1979) has intensively discussed that many 

grasses produce allelopathic substances that have patterning effects 

on the vegetation. Imperato. cylindrica (L.) Beauv. is a perennial 

grass >lhich is a pernicious Heed in many parts of the Horld. It Nas 

found that '<nter extracts of the leaves contained scolopin, scopoletin, 

chlorogenic acid and isochlorogellic Rcid , all of '<hich Are knDl'ln 

p 'lytotoxi ns. 
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l!iscanthus floridulus (Labill) Vlarb.,:,'l dominant gr~s. in the 

mountains of T.<lh/an, sho,<s a unique pattern of herb exclusion from 

its stands •. It HaS found that leaf leachates resulting from artificial 

rain or foliar cro''/ns of Misc'lnthus signific'lntly inhibited seed 

germination and radicle grol'lth of lettuce. Seven phytotoxins, 

all phanolic ncids, \'Iere isolated Rnd identified from leaf 

extracts. It Has concluded, therofore, thRt allelopathy is important 

in the exclusion of herbs from l1isc"nthus stands •. (Chou and Chung, . 

cited in Rico, 1979). 

A ,surVey of 12 species of sUbtropical grasses by Chou and young 

for the preSenCe of phytotoxins shol'led that "quoous extrqcts of the 

leaves of each of the speoies inhibited seed germination and rAdicle 

gro\'lth of lettuce., "crocer"s macrum St"pf., Chloris gayan9, Kunth., 

Digit"ri" decumbens Stent and Pllnicum maximum Jacq • .>tere the most 

inhibitory and Cortaderia selloana (Schult.) lshers and Graben •. 

extrnct '<as the least., Six phenoliC acids "ere identified in ether 

extracts of the 12 species, and they "Iero differentially distributed 

in tho grasses. (Chou and Young cited in Rice 1979). 

Ne \'lll1an and Rovira (1975) Be Ie cte d eight spe cie s from a pe rmanent 

neutral British grassland l<hich gave no p"rticul"r indication from 

field observations thnt they 1'Iere involved in "Uelopnthic inter­

actions. Four "'ere grasses - Anthoxanthum odoratum L., Cynosurus 

crig+,qt,,,s L., Holcus lnnatus j", and Lolium perenne L • . and four 

\'Ieed forbs, Hypocho"ll'is radicnta j", Plantago lanceolata L., Rumex 

a,cetosa L., and Trifolium repensL.; Leachates of donor pots of each 

species '<ere tested ngainst each of the eight species in receiver 

pots., Four of the species, L. pcrenno, H. r"dicnta, P. lanceolata 
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and .'.\'. repens were inhibited more by pot leachates of their olm 

species thah leachates of other species. All the other species,' 

except !!.. acatosa sho\'led the opposite response. R. acetoss shol'led 

an intermadiate response to its olm leachate. Subsequent field 

observations indicated that the most auto-inhibited species "ere 

normally found as isolated individunls, or as a fe\'l individuals in a 

group, not as pure stand. The three specie s >1hich I'lere allo­

inhibited are all capable of dominating a permanent grassland. Tho 

authors concluded that the effects of auto-inhibitory exud"tes may 

turn out to be a key procs ss in controlling spe cie s dive rsi ty in 

grassland. 

Bokhari (1978) investigated the allelopathic effects of four 

kinds of short grASS prairie 1i ttor and three kinds of extracts from 

living plants of Boutolo,,!! gracilis (H.B.K.) Lag and ~gropyron smithii 

Rydb. on the seed germination of B. gracilis, ~. smithii and Buchloe 

dactyloides (Nutr.) Englem. The extracts \'Iero m'lde from three 

distinct phenologic"l st"ges of' groVith. The extr"cts mode at the 

earlier phenological stal')3s Here found to be, mora inhibitory than 

those made "t the adv'lnced stage. Both!l.' gracilis and !l. smi thii, 

exhibited autotoxicity and Bokhnri reported that botl, appellr to 

grol'l be tte r in 11 mi xturo >1i th othe l' spe cie s. 

Some till>ls poor corre 1" tion be tl'leon bioaesay re suI ts and fie Id 

distribution or succession have been found. Stol<e (1979) 

investigllted the influenco of the seven most abundllnt species in an 

Illiois old fiels upon each other. the tests l'Iere done in four 

qualitatively different bioassays and the results of these bioA.esays 

\'Iere comp'lred I'lith the spfltial distribution of species in the field" 
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The seven most abundant species Here the grasses Agropyron repens 

(L.) Beauv., Bromus inermis l.eyss., Dactylis glomerataL., Festuca 

elator L., Phleum pretense L., Poa compressa L., and the legume 

Coronilla varia L., Though the species had shol'm aUelopathic effects 

tOl'lards each other, statistical tests comapring the germination 

and grOl'lth of plants Vlith indices of associ"tion in the field >Iere 

not signifi%nt. It Has then concluded that bioassay results may not 

r"present the actual chemical inter"ctions in the fie ld. 

2.5.2. Rolo s of Alle lopathy in Old-fie ld Succs ssion 

The role of inhibitors in old-field succession has been fnirly 

Hall stUdied. In some areflS succession does not occur AS rapidly as 

might be expected and this is evidence that some species of the early 

stages persist by excluding Inter species or by maint"ining. 

unfnvournble conditions for species belonging to later successional 

stages (Risser, 1969). 

Booth has described old field succession in Central Oklahoma 

and South E BSt Kans"" I1S procee ding through four stllge s I 

1. 'Ieed stllge - lasting 2-5 years including 

Helianthus annuus, Erigeron canadensis, Digit',ria 8I)nguin~1is 

and Croton glandulosisJ 

2. The annual gruss stage hsting for 9-13 years dominated by 

Aristida oligantha; 

3. The perenninl bunoh gr"ss stflge lasting an undetermined length of 

time dominated by Andropogon scoparius; 

4. The climax pr"irie dominnte d by ~. scoparius, 1\. geradi and 

Panicum virgntum (BoO,th cited in Risser, 1969). 
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Experiment"l evidences gathered by different \'lOrkers sugf')3sts 

thnt the rapid disappearance of the pioneer \'/eed stgge in infertile 

revegetating old fields in central Oklnhoma is due to tho Rllelopnthic 

interaction of the pioneer' "eeds. 1,1 other \'/ords they eliminAte 

themselvesthrough ths production of toxins. aristidn oligantha, the 

domimnt of the second stage, is generally not inhibited by the 

s"lIne toxins and is able to gro>1 in still infertile soils thAt \'Iould 

not support species th"t invAde in the l"ter st,qges of succession. 

Therefore,~. oligAntha inv"des tho pioneer community and starts the 

second of the sernl successions (Rice, 1974). 

Rice (1964) founD thAt certain snecies of the first and second 

stnges produce phenolic compounds that inhibit nitrogen fixing 

bacteria, nitrJfying bacteria fInd nodulation of legumes. Oonsequently, 

the soils that are very 10\,/ in nitropen at the time of ab"ndomnent 

relMin 10\'/ in nitrogen for f\ prolonge d pedod, Therefore, those 

plants that h"ve higher nitrogen requirements are not able to compe,te 

in the inf'ertilc soils \1ith the lovl-nitrogen requiring early inv:1(lers;· 

'rhis re suI ts in ths slO>ling of s'ucce ssion during the interlnediate 

stages. Eventually, conditions improve for later invaders, Ilnd, once 

they /U'e able to invf\de, 1. oligantha is not able to compete \'lith 

the more robust subclimax and clim"x species and is thus eliminated 

(Ri ce, 1974). 

2 • .) • .). Inhibition of Ni trification in CTlimax Grasslands 

Many \ofOrkera have reported th"t in grassland soils the level of 

ammonium nitrogen i's several times J!Teai.er t.h~Yl +_ho lOH"" 1 ~~ ~J.J..~_-'-_ 
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Nye at ::.J:., in revie"ing many Afrioan are,,8 ano vegetation types 

reported that irrespeotive 'of the OIN ratio of the solh,· its pH 

and moisture regime, very little ,if any, nt.tr"te ni'trogen is 

found in the soil \fhile the dominant veg;atRtive CoVer is a grass 

(Nye cited in Rice, 1974). 

Numerous inve stigAtors h,we reporte d that ni tri'fication uncle r 

several speoies of grasses in Afrioa is inhibited by phytotoxins 

produced by the grasras. Boughey reported that two 'species of Hyparr-

henia gr"sses sbunaant in tho Rhodesian high-ve Id savAns, secrete a 

toxin that suppre sse s the grol"lth of ni tri fying bacte ria (Boughey ci te d 

in Rice, 1974). Root extracts from severfd clim',x species from the 

Rhodesian high-veld \fere found to be mOre inhibitory to nitrificntion 

than seral species investigated (Munro cited in Rice, 1974) 

In a serios of experiments using numrous grass speoies important 

in old-field suocessionand a climax eoosystem, Rice and Pancholy 

(1972, 1975 and 1974) found thAt inhibition of nitrification 

inoreAses ,lith the progress of suooession tOI'I(\rds the olimax "nd is 

partioular 1y strong in climRx ·ecosystems. They found that the amount 

of nmmoniwn ni tragen "/'1.8 1.mlest in the first successional stage, 

intermediRte in the second suocessional stage and highest in the olimax 

stage. The opposite \·lo.S found for the amount of ni trote in the 

respeotive stages. 

The ammoniulll ion being positively ch"rg;ad is adsorbed by the 

negntively oh'lrge oolloidal micolles and is thus h"rdly leaohed by 

pel'ool.ating I'l(l.wr. On t'~le other hand the nego.tively ohm'gad nitrate 

ions aro rep0 lled by the oolloid"l mioe 11es in the soil and thus are 

easily leRoh6d. It ,lould apl.'eRr from these facts thRt inhibition 
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of nitrification liould he lp to conserve nitrogen (Rice 1974). 

It also appellrs likely thnt the greBter inhibition of nitrificn­

ion in the later st'lge s of old-fie ld sucCe ssion aids in the build up 

of av"ihble nitrogen in the form of ammonium nitrogen" which 

finally enables the higher nitrogen-requiring climax species to 

invade (Rice, 1979)., 
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). V! 'IE RU hS AND l~ THOrS 

Plant p'lrts (shoots 'lnd roots) \'/ere l'oth9red from the fie Id in June 

1981 for seven of the most Oonmon speoies thflt grow in and around Addis 

Ababa. Their seeds '<ere oolleoted partly in June and partly in S'eptember 

1981 •. 

The speoies used in the experiment \'/ere !\ndropogon abyssinicus R. Br ex 

Fresen, Hyparrhenia arrhenobasis (Hochst. eX Steud.) Stapf, Pennisetum 

glabrum Steud., Sno\'ldenia polystflchYfl (Fresen) Pilger, ~ leusine j8.egeri 

Pilger, Er'lgl'Ostis tenuifolia (A. Rich) Steud • find gedic'lgo polymorpha L •. 

Some common gr.'l.sses, e.g. Cynodon dactylon (L.) Pel's. and S'porobolus 

flfricanus (poir) Robyns and Taurny, \'Iere not included becquse of difficulties 

in seed germination. Germinqtion problem with seeds of ~ •. polymorph" \'IRS 

overcomed by scarifying the seeds "/ith s'md. 

The experiments cqrried out Cqn be divided into t\;o cfltegoriesl 

1. Extroct tre'ltmant experiment - This experiment tested the effects of 

extracts from 8'tch of the seven species on the germinlltion, plumule 

gro\,/th 'lnd r'ldicle gro\,/th of all the seven suecies •. 

2. Experiments \,Iith 1\. abyssinicus - In this, different 'experiments \'Iere 

cF\rried out to deteot "rays by "/hioh ,t. abyssinicus influences other 

plants. 

).1 •. gxtraot Treatment Experiment 

The colleoted plant parts "ere dried at room temperature and then 

ground •. The ground mflterial "Ias soaked in distilled \'later for 48 hr at 

o 
2 to ) O. It ratio of 10 grflm of dried pfllnt material tolOO ml of 

distilled "/ater HaS used. hfter sOflking the solution Has filtered 

through Vlh"tmqn No.1 filter p"per and the filtro.te '<as kept 



refrigerated. until use. 

T\'lenty five seeds of eaoh test species except for!. tenuifolia, 

for >Ihich 100 seeds Were used, Were spread in petri dishes contain-

i ng fil te l' pape r; The fil te l' pape l' was moi ste ne d ,d th 5 ml of an 

extraot or distilled water in the case of the oontrol. Each treatment 

was replicated t>lice and the same was done for the oontrol. At the end of 

a 10 day period the frequency of germination tlSD dotermined and the 

plumule and radiole lengths of th9 germinated seeds '"ere measured and 

recorded. In oases "Ihere the germination frequency was more than 10, 

mean plumule and rlldicle lengths \'Iere measured for the longest ten only. 

If the germination freqmncy "las ten or less,the mean plumule and 

radicle lengths Were taken from all of the germinated seeds. 

).2. E xpe riments wi th !. abyssini cus 

Different oxperiments were designed to detect '"ays by "Ihich 

A. abyssinicus may re lease chemical substance s into the surrounding. 

).2.1; Shoot and R90t Extract Treatments 

Shoots and roots of !!:. abyssinicus .'ere obtains d from plants that 

had been grown in t. \';;pots in the green house for six months. The shoots 

and roots >Iere dried at room temperature. They \1ere then ground, 

seperately and 10 gm of each shoot and root powder were soaked in 

o 
100 ml of distilled >Iater each for 48 hours at 2 to ) cr. Extracts 

were then made by filtration and used to treat seeds of three test 

species in petri dishes containing.filter paper:. The test species 

used Were ~. abyssinicus itself', ~. polystachya and E.' glabrum. 

These speoies \'Iere the ones most inhibited by extract from A. abyssinious 

in the first experiment. 



.Ifter 10 days, the number of seeds Vlhich germinRted \,la8 counted 

",nd plumule ano r",dicle lengths measured. 

).2.2. Lard Leachate Experiment 

The possibility that rain can leach phytotoxins from live intact 

shoots "las te sted in this experiment. FourtY!t. Rbyssinicus plants 

gro\'ln in the green house for four months >1ere sprayed >lith a fino mist 

of distilled "later. The Rmount of \'later used for spraying '"as tHO 

liters. The same Hater \'1I1.S sprayed ;"IJ times i.e. 10 times in the 

morning,,10 time s at mid-day Rnd 10 time s in the ovening. The amount 

of I'later or leachate collected flt the end \'las about 800 ml. The 

leach"te Nas then filtered and tested in petri dishes containing 

filter papers for its effects on the germination and plwnule ano 

r"dic18 0 longation of the te st specie s. 

).2.). GrDl'lth Porformance· of Test Specios GrOHn >lith ~. abyssinicus 

Five seedlings of A. abYssin1cus were planted with five seedlings 

of each test species in pots containirg4 kgs of quartz sand >lhich h"d 

previously been thoroughly I'lashed Hith t.flp Hgter. For control tho test 

plants "Iere grDl'/ll in the aboonce of ~. abyssinicus.· The pots '"ere of 

19 cm depth, 19 cm top and 4.5 cm bottom diameter. All the pots 

Were provided "lith draining hole s at the bottom. Both control 

find test pots Here replicated three times and all "ere randomized. 

Each pot received an initiRl '"lIltering of 100 ml of hqlf 

s1rength HOllghnds nutrient solution but this w,s incroflsed 'IS the 

plants grel'l largor fin<ll1y reaching 150 ml per day. The plants ,1e1'e 

grown for 40 days from January 23, to ffarch 4,1982, after '"hich 
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height measurements >Tere taken and the plants harvested. Dry \'Ieights 

I'lere obtained "fter oven drying fit 60 0
0 for five days. 

).2.4. Living Root Le'lch"te Experiment 

Five seedlings of the three test soecies \'lere grolfn separately 

in pots containing quartz sRnd. Leach"te from pots having ~. abyssinicus 

plRnts \'las applied to the se. The!\.. abyssinicus plants Were grOlfn 

in pots each Iii th a hole drilled in the bottom to \'Ihich a glass 

tube \'las fixed to drain leachate to " beaker placed underneath. The 

sand in the pot he ld "bout 900 ml of \'later and a further ?Oo~400 ml 

I'las added \'lhich run through the hole at the bottom into the beaker. 

The leach~tes collected from the 9 pots Vlere ,pooled find equ,dly 

applied to the pots contnining test species. Pots used as controls 

\'lere supplied I'li th nutrient solution only. Oontrols and treatments 

'tere replicated three times. The pots \'lere randomized \'lithin blocks.. 

The plants I'lere grol'tn for 40 days from Janunry 23 to Harch 4, 

1982, and finally height measurements I'lere taken after "hich th~' 

, 
plants I'lere clipped to be oven dried and weighed. 

This experiment and the grol'lth performflnce experiment I'lere c'Irried 

out in the gre,en house 'Ii th naturfll day-light length and average 

o 
temperqture ranging from 28 to 32 0, The nutrient solution used in 

exporiments l'I'1S Hoagland's nutrient solution No. 1 as described in 

Heliitt (1966). 

;;.2.5. Experiments "nh recomposing A. 'lbyssinicus Pl,mt HAterifll 

One possible llleans by I'lhich one plAnt could inf'luence the grol'lth 

of another is by decomposition of its defld remains. Therefore, in order 
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to find out the effect of ~. abyssinicus residues on the test species 

air dried plant pnrts I<ere crushed and incorporated into the soil. 

Dltermination of II. abyssinicus dry weight per kilogram of soil 

I<as done as follol'ls. An area of one meter by one meter Has ra,nclomly 

chosen from A plnce I'Ihere ~. abyssinicus plants wepe groHing. The 

aroa 1'/aS protected unt,il the A; abyssinicus plRnts 11ere fully groHn. 

1111 the A. Rhyssinicus plants Vlere then uprooted, dried and 'lOighed. 

The I"eight 11aS found to be 680 gr!1ms. 

Using the accepted figure of 224 kg/m
2 

(2,000,000 Ib/acre) as 

the Vleight of soil to the depth of plOl'ling, (Rice 1972) this 

amounted to 5,055 gm of ~. abyssinicus dry p18nt mnterial per kilo­

gram of soil; Pots Vlere filled I'li th 5 kg of soil into I'lhich dried 

pl!1nt mflteriFll of ;\. abyssinicus \'I>1S incorporated >1t the calcuhted 

rate of 5;055 gm/kg of soil. 

For each of the seven test species 4 pots 11ere assigned out of 

I'lhich b'IO contained soils \'lith tho !..o.byssiniou~, stray .inoorporated, 

and the other tl'lO contained only soil. The pots I'lere alIol'led to stll.y 

for 15 dAYS in the green house for the de composi tion of the 

~. abyssinicus to start. In the, 100 amlhi Ie , I'later Vias being added at 

intervals of 5 days. Seeds of test plants \'Iera then 801m in slight 

exce ss, In some case s see d lings Vlere tr'lnsplante d. See d lings of te st 

plants gro\'ln in the pots containing soil free from ~. abyssinicu8 

stra~1 'dere used "s control. The pots Vlere randomized l'lithin blocks. 

after 10 days the seedlings l'Iere thinned to f'ive per pot and I<ere 

flllol'le d to gro\'l for &J days from D3 cember 22, 1981 to February 20, 1982. 
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They vIe re grov/n in the green house ,-Ii th condi tions simi lar to those 

of the preceding experiments. Fin'l11y height measurements liere taken 

After l'lhioh the pl"nts \'Iere olipped to be oven dried and "Ieighed •. 

3.·3. Stlltistioal Tre"tment of Datu 

1. The ohi-square test "as used to deteot signifioant differences in 

germination frequency between oontrols A.nd treatments. 

2.. The least signi fic'mt diffenence (L.S. D.) (Snerle oor and (Joohran 

1968) >Ias used for testing signifio'lnt differenoes in plumule and 

radiole elongations. A pooled varianoe >laS olAculqted for e"oh of 

the test species. This a1101'led a leflst signifioant differenoe to 

be calculrtterl.. Any mean l'lhich deviated from the control by an 

amount gre'lter th"n the L.S.D. >Ias taken to he signific"ntly diff'or.,. 

ent from the control. 

3. The "t" test >I"s used to test the significanoe of differences for 

height and dry "Ieight measurements from the experiments Hi th 

A. R.byssinicus. 



- 19 -

4. ffiSULTS 

4;1; Extr'lct Tr81ltmant Experiment 

Extrflcts from ,,11 the species used in the experiment I'lere eRch 

found to inhibit see d germination, plumule grol'lth and/or radicle 

grol'lth of the test species;' 

4.1.1. The Effect of ExtrActs On Seed Germinrltion of Test Species 

(Table 1) 

il.· abyssinicus \'I>1S inhibited by extracts of!:!.; 'lrrhonobfl8ip and 

itself at 0.5% level of significance. 

H. RrrhenobRsis \;as inhibited by the extract of S. polystachy" 

At 5% level of significance. 

P. glabrum \'I"S inhibited by the extrRcts of '!. abyssinicus, 

!t. arrhenobRsis, §,.polystachya,~. jsegeri and itself at 

0; 5% leve 1 of signifioance. 

S. polystachya 1'13S inhibited by all extro.cts including that of 

its OI'In at 0.5% level of significance. 

E. jaegeri I'IIlS not inhibi ted by Rny of the extrflcts. 

E. tenuifolio. \'las significantly inhibited by extraots of 

~. abyssinicus and ~. polystachya 'It 1% and,O.5% levels of 

significance respectively but \,Ias stimulated by e.xtrqots 

ofR. arrhenobasis "nd l~. po lymorpha &t 5% leve 1 of 

significa:nce • 

H. polymorpha \1aS inhibited by extr'lcts of ~. abyssinicus, 

~. polystachya,~. jaegeri and itself ato,;i level of 

significance. 
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TABLE 1: Germi:lation frequency and percentage of control of seven species treated with extracts 

from the same seven species. Key for species (A) ":.8:. •.. abyssinicus, (H) = li. arrhenobasis, 

(p) = ~. qlabrum, (S) = S. polystachya,(Er) = f.tenuifolia, (El) =~. jaegeri, 

I 

(11) = !!. polymorpha 

~ 

. Seeds Germinated 
---.......-

. No. of 
Treatments using extract from 

Test species seeds control A H 

used No No % of No % of 
1 2 1 2 control 1 2 control 1 

- . -
. 

A(>' abvssij,~~C1js 25 12 15 7 6 46.4"'''''· 4 3 25.0"0¢ 19 

lio arrheuob~ Z5 18 19 17 18 94.6 18 1:6 91.9 22 

f.. glabrum 25 18 18 5 6 30 .. 6·· .. 4 4· 22.2""0 10 

~. ~tachY5! 25 20 23 3 2 11.6·· .. 9 7 37.2 0 *" 6 

E. jaeger! 25 11 10 7 7 66.7 14 12 123.8 7 

E. tenuifol£ 100 9 il 5 2 ·35;"0*'· 18 15 165.0· 6 

!'!.. £olzmorpha 25 23 20 13 U 55·~8····· 20 19 90.7 16 

-

¢ significantly different.from control (P=0.05): using Chis quare test 
::.::: .. .. .. 

:::=::=:: " .. .. " .. (P=O.Ol) 
(P=0.005) 

" .. ." " .. " 

P 

No % of 
2 control 

17 128.6 

21 116.2 

10 55.6(1l."Ct.: 

7 32.6~Q~ 

6 61.9 

8 7.0.0 

19 81,,4 

I 
I 
I , 
I 

i , 

, 
, 

i 
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TABLE 1: (Cont'd) 

---

Test species 

0 

A. abyssinicu~ 

H. arrhen~_asi.e. . 

·P. glabru~ 
. 

~. polysta_c~ 

E. jaegeri 

E. tenui:folia 

.!:L. Eolymorpha 

1 

10 

12 

7 

4 

6 

2 

3 

.. .. 

. _." -

S 

No ' %of No 
2 control 1 

12 78.6 12 

13 67.6· 17 

5 33,.3·"·°'· 9 

3 1.6.3··· 10 

7 61.9 9 

3 25 0 ,.0 ••• 10 
.. 

3 13.9·(1:* 13 

Seeds germinated 

Trea,tments using extracts from 

El Er 

% of . No % of 
2 control 1 2 control 

--
13 89.3 17 15 114.0 

15 86.5 18 17 94.6 

7 44 0 4° •• 15 16 86.1 

11 48.8··· 14 15 67.400 * 

11 95.2 10 9 90 0 5 
, 

11 .105.0 10 12 110 
. .. 

14 62.8··· 13 15 65.1 * ':,,' 

~: 1 

significantly different from control (p;O.OS) using Chisquare test 
¢::< " " 

. tt 
" (P;0.01) n " " 

¢:;: ::: n " " " (p .. 0~e05) " " " 

i 
I 

.. 
M 

, 

.. .. ... 

No % of 
1 2 control 

16 15 110.7 
, 

18 18 97.3 

15 17 88.9 

10 14 55 0 8 ••• 

9 11 95.2 

16 20 180· 

12 12 55.S··· 
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4.1.2. The Eff'ect of Extrncts on Plumule GrOl'lth of Test Specios 

(Table 2 and 2.1) 

A. abyssinicus Has inhibitad by extr'lcts of' ~. polystachyn 

and itself at 1% level of significance. 

H. flrrhenobflsis "I"s inhibi tad by extrflcts of ~. polystachya 

and i tse If at 1% leve 1 of significance and ,'las 

significantly stimulatad by the extracts of P. glabrum 

and ~, pol~norpha at 5% and 1% levels of significance 

respectively, 

P. glabrum "las inhibi tad by extracts of A. abyssinicus, 

H. arrhenobasis, S. polystnchya and itse If at 1% leve 1 

of significflnce, 

S. polystachyn ,;,,:s inhibi tad by extracts of ~. abyssinicus 

and i tse If at 1% leve 1 of significance and by extract of 

!'.. glabrwn at 5% level of significance. 

E. jaegeri "laS not inhibited by any of the extrflcts. 

E. tanuifolia VI'IS inhibi tad by ~. abyssinicus and ~. 

polystllchya at 5% and 1% levels of significance respectively. 

U. polymorpha "Iss inhibitad by ~. abyssinicus,~, jaegeri 

and itself flt 510 level of significance and by extracts of 

~. polystachya at 1% leve 1 of significance .• 
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TABLE 2: Me~n plumule lengths for each replicate in' mm + standard error (L+SE) of each of - -
seven species treated with extracts from the same seven species. (n) = No. of 

• seedlings measured. For abbrevation. refer to table~. 

Treatment using extracts from' 
Test species 

Control A H 
• 1 2 - - ~ 2 ~ 2 

- '" . 
!::.. abyssinicus L+SE 39.9+7.2 42.0+8.1 27.3+5.3 25.0;:.4.9 37.0+6.1 42.0;:.5.4 - -

n ~O ~O 7 6 4 3 

E~ arrhenobasis L+SE 30.4+4.3 32.0+3.8 3~.9+4.~ 3000 4.!,404 20.8;:.3.9 20.4.:::.2.8 - -
n 10 10 10 10 10 'i.o 

P. glabrum L+SE 20.7;:.3.3 22.;0+2.9; , u. 2.=.1. 8- 11. 5+2.1' 19.6+2.7 17.9;:.2.4 
, i 

n 10 10 5 6 4 4 

~. polystachya L+SE 26.5+4.1 27.1+3.5 23.0+3.2: 24.0;:.4.3: 25.3+3.1 27.0+3.9 - - - .. .,. -
n 10 10 3 2 9 : 7 

E. jaeg8ri L+SE ~9.1+2.7 20.4+1.6 18.6+2.0 19.2::,:;1.8 20.5+3.6. 20.1.=.3.2 

n 10 10 7 7 10 10 

E. tenuifo:Lia ' L+SE ~4.6+1.7 ~5.0+2.0 1~.4+~.5 ~2.6;:.~.2 14.7.=.2.1 15.2;:.2.1 -
n 10 10 5 2 10 10 

M. polymorpha ' L+SE 3'1.3+3.1 33.~+4.2 28.7 .... 3.7 28.8;:.3.8 33.0+2.9 : 34.1;:.3.2 
", 

n ~o ~O 10 10 10 10 
, 

I I J 1 ! -

I 
I 
J 
I 

• 
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Table 2: (cont'd) 

l 

Test species 

~.. abx:ssinicus 

f. arrhenobas~ 

P. glabrum 

So polystachya 

-
f· jaeSleri 

-

f. tenuifolia 

~ •. l201:imorEha 

-. -.. -.-- .. - ---

-, 

L+SE 

n 
-

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

j 
p 

1 2 

41.9.::6~3 . 38.6.::5.7 

10 10 

33.1.::4.1 35.9+4.5 

:10 10' 

:18.4.::3.1 18.8+3.3 -
10 :10 

24.9+2.8 24.3.::3.2 

6 8 

19.6.::2.1 20.6.::1.8 

7 6 .. 

13.2.:::1.8 13.6+2.5 

6 8 

32.3.::4.4 . 29.7+3.7 

10 10 ". 

.--

Treatments using extracts from 

S El 
1 2 1 Z' 

11. :>.::4.1 12.3.::3.9 39.7.::7.2 · 33.8+60.8 

10 10 : :10 10 

18.4.::3.1 17.3.::209 3:10.2.::3007 · 31.9.::40,0 -
10 10 :10 10 

11.5+2.5 11.5+2.1 21.6+3.4 · 20.6+.6.0 .. - . - -
7 5 9 7 

I 
23. :1+2 .• 9 24.7.::2.7 26 •. 3+3.3 ,. 26.0.::.308 

, - .. - I 
4 3 ' 10 :10 

19.6.::3~3 20.1.::2.9 20.9.::2.9 - 20 04.::304 . 
6 7 9 .. :10 

8.0;tl.1 5.0.::105 14.-:1+1.9 15.0.::2.3 

2 3 :10 :10 

18.2+2.9 15.9.::30 4 29.1+4.2 - ~8.6+3 •. 7 . 
3 3 1'0 10 

-- - -
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Tuble 2;' (cent"d) 

" 

Test species 

;;'0 abyssinicus . - . 

H. arrhenobasis·· 

!:.O glabrum 

2.0 polystachya 

20 jaeqari 

Eo tenuifolia 

110 £olymo£Eha 

L.:t.SE . 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

L+SE 

n , 

.. 

L+SE 

n 

L+SE 

n 

. . .. 
Treatments using .extracts from 

Er M 
1 2 1 1. 

• 

. 39.8.:t.6. 7 37.1.:t.7• 2 40.3.:t.7• 4 39 02!,V.0 .. 

10 10 10 10 

31.2.:t.4 • 5 33. 1.:t.4. 6 40. 8.:t.5. 1 40,,7+3.8 .. 
10 10 10 10 

20.9.:t.2• 3 21.8.:t.3• 1 20 05+201 210 3.:t.3. 2 

10 1.0 10 10 

25.8.:t.3• 5 26.3.:t.4 • O 26.5+2.7 25.8+3.3 

10 10 10 10 

20. 1.:t.1. 6 20.7+3.0 -20. 7.:t.10 7 20.5+2.3. , 

1:0 , 9 9 10 

14.9.:t.2 • 1 14.6+2.5 16.5.:t.301 '16. 1.:t.2. 8 

10 10 10 10 
• 

. 2~.'.:t.3.2 29.1,+3.5 .29 .• 1+4.3 2803.:t.3.5 , . 
10 

1 
10 10 10 " .. I -



II .... ... 
II" 

ftBLE 2.1. Mean plumule lengths in mm (from the replicates in table 2). 

Abbrevations the same as in table 1 •. 

Hea:h pJ.Wiutl:'~i~n~ in mm.~, 

Test species Cont~ol I - Treatments' u$;ing'-extr~:ats from 

A H , , P S El 

!. abzssinicus·· 40.45 26.15** 39.50' 4D.25 11.85** 35.85 
!!.. ·arrhenobasis 31.2' 31.1'5 20.60" 3-4.50 ~7.85* 31.55 

~. glabruin 21.35 1'1.35** 18.75** 18.60*' 1·1.5'*' 21.1l>I 0 

!i.. Eel;y:s tachza '. 26.80 23'.50'- 26.15 24.60** 2·3.50** 26.15 
" !i. .iaegeri 19.75 18.90 20.30 . 1'9.9'" 1~-85 20.15 

!!. tenuif'olia . 14.80 12.0' 14.95 13.40 .6.50** 1.4.55 

£1. Eol;t!!!orEna 32.21) 28.75' I 33.55 30.95 1·7.05*' . 28.85* 

.. singnificantly different from the control at 5% lev.el 
..,' "'f tf 'f "1% t, 

. " ........ 

.... L.S.D •. 

P(0.05) P(0~'1) 
'I 
I 

I 
. ".-.. 

I Er M 
, 

38.45 41 •. 1' .. .i .• 44 ' 8.62 
. 

32~15 40.75"* 2.44 3.53 
:'~ . 

21.35 2(j.90 1.53 2.23 

26 .• 05 26.15 
I 

1.71 2.49 

20.40 20.60' 1.07 1.57 

14.75 16 •. 30 1.99 2 .• 90 . 

29.40 28 •. 70* I 2.67 3.88 . 
I 

, . 

'-
" 
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4;1.3. The Effect of extracts on radicle gro\'lth of test species 

(Tabla:; 3 and 3.1) 

A. abyssinicus \'laS inhibited by extracts of !!.. arrhenobasis, 

~. glabrum, S. polystachya, and itself at 1% lovel of 

significance .' 

H. arrhenobasis \'Ias inhibitedby extracts of ~. polystachya 

and i too If at 1% leve 1 of significnace and \'las significantly 

stimulated (p=O.OI) by the extr'lcts of P.· glabrum and 

!:!.. polymorph". 

P. glabrulll VIaS inhibited by extrRcts of ~.' abyssinicus, 

H. ·arrhenobasis,~ •. polystachya,~. jaegeri and itsolf FIt 

1% leve 1 of significance and "as signific'lntly stimulated 

(P=O.05) by the extrflct of !i.. polymorpha. 

~.' polystachya ~/8S inhibited by the extract of e"lch te st 

spe cie s at 1% leve 1 of significance. , 

~,' jaeger! \'laS inhibited by extracts of ~, abyssinicus, 

~. glabrurn, ~.'polyst'lchya and itself at 1% level of 

significRnce. 

~.' tenuifolia "as inhibited by extracts of ~. abyssinicus 

and ~. polystflchya fit 5% and 1% levolsof significance 

re spa cti Ve ly. 

!i.,' polymorpha "'IS inhibited by extracts of S. polystachya, 

E'.'. j!l.egeri , E" tenuifolia and itself at 1% level of -- --
significance .: 



TABLE 3: Hean radicle lengths for each replicate in rnrn .:!:. standard error (L+SE) of each of 
• seven species treated with extracts of the same seven species. (n) = No. of 

seedlings measured. For abbreviations t:efer to table 1 • 

• ¥ •• _. -

Treatments using extracts from , 

Test species Control P.. H 
1 2 1 2 ! 

!.- ab::.cssinicus L+SE 38.9.:!:.5.3 26.1+4.3 13.3.:!:.4.5 12.7+3.3 16.5+2.7 15.0.:!:.301 

n 10 10 7 6 4 3 

H. arrhenobasis L+SE 23.2+3.4 23. 5z:,3. 2 22.6!,3.2 22.1+2.8 '10 0 4.:!:.20 1 11~8+2.4 

R 
., 

n 10. :10 '10 '10 10 10 

!:.. glabrum L+SE 13.1+2.2 14.2+3.2 10.4-1'1.1 10.6!,1.4 10.3+2.0 10.0:!:.'1.9 
n 10 '10 5 6 4 4 

~. Eolystac"hya L+SE 25.0+3.5 24.7+4.1 '10.5+2.3 11.6+1.8 18.0!,3.1 .'18. 2+·2·01 

n :ro 10 3 2· 9 ·7: _ 1 

~_ jaegeri L.:!:.SE 24.6+4.1 23.3+3.'1 18.7+2.3 20.3+2.0 
. 

. 22. 4!,3. 1 24.5+2 .• 9 
n 10 10 7 7 10 '10 

Eo tenuifolia L+SE 8 0 4+1.,7 . ,?.1::.1. 5 6.4!,0.9 7.0!,1.3 • 11.7+1.,6, 10 0 1!,200 

n 9 10 5 2 -. 10 10' 
!- polymorpha L+SE 31.1+6.7 30.0+5~1 2.1. 7+4.2 20.3+404 3106~4.8 32~0.:!:.4.3 - I 10 10 10 • 10 '10 10 n 

1 
I .. 1 l __ 1 
, . , 1 

'---_ .. _---- - - J. , 
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Table 3: (cont'd) 

Test species 

!!.. abl::ssi!nicus 

H. arrhenobasis 

f.. glabrum 

~. EolXstac;-,ya 

E. jae9:eri 

Eo tenuifolia 

!!. polym~ha 

j 

L+SE 

n 

L+SE -' 
n 

L+SE 

n 

L+SE 

n 

L+SE 

n 

:L.::.SE 

n 

i' L+SE - .... 

n 
I 

p 

1 

34.2+5.8 

10 

37 •. 1,!.3.1 

, 10 

11. 6,!.2.1 

10 

19.0+2.7 

6 

19. 3,!.2 00 

7 

9. 5+:'1 •. 8 

6 

24.6+3~ 7 ~ . - ~',. 

10 

, 

Treatments using extracts from 

S El 
2 1 2 :l. 2 

35.3,!.4.9 12.;7,!.3.7 12.2:;;,209 26.2+3.5 25.4+303 

10 10 10 10 10 

38. 2.::!:.3. 5 12.5,!.2.5 12.7,!.2~0 24.5+3.3· 23.3;t.2.9 

10 10 10 10 :1:0 

11~3,!.1.8 , 10.6,!.3iO 10.9+2.7 11.0+1.4 11.3+109 

10 7 5 9 7 

18.1+3.1 20.4,!.2.0 , 2008+2,,1 13.3.::.1.1 1504:;;,108 

8 4 , 3 10 10 

19 .• 7+2.3 19;4+1.9 20.1+2.3 19 05+3.1 19. 1+2.8 

6 6 7 9 10 

8.3+1.2 . 3.4.::.0.7 4.1+0 09 8.7.::.1.8 9. 3+2 •• 1 
. 

8 2 3 10 10 

.23~t,!.3. 3 8.6+1.9 10.6.::.2.1 23.2+3.4 19. 6,!.2. 3 

10 3 3 10 .' 
10 

! I 
) 

".- -



Table 3: (cont'd) 

! Test species 

Treatments using extracts from I 
, 

, 
Er M 

, 
1 2 1 2 i 

... -..... 

I A. abyssinicus' L+SE 28. 7:!.4. 3 27.2:!.3.9, 28.1+2.8 26.4,±,~ol 

n 10 10 10 10 

E!.. arrhenobasis L+SE' ;:>2.6;::1.9 22. 0;t.2. 2 31.1;t.3.4 31.5;t.2.B i 

~ 
n 10 10 10 10 

J ~. qlabrum L+SE 13. 7+3.1 12.5+2.4 15.5;t.3.3 14.6;t.2.6 

n 10 10 10 10 

S. Eolystach:.::a L+SE ,20.9+2.7 :21~5+2.3 1B.7:!.2.6 20.1:!.2.1 

n 10 10 10 10 

Eo 1aegeri " L+SE '23.1:!.3.8 23.3:!.3.2 ,23.1+3.5 . 23.3:!.3.3 
-

n 10 9 9 10 

E. tenuifolia L+SE 9. 0:!.1. 5 9. 4+1 • .8 11.,1+2.0 11.B:!.2.3 
" 

n 10 10 10 ' 10 

££0 Eoll!!!orEha L+SE 22. 0;t.4. 1 19.9+3.B 17.1;t.2":9 16.5;t.2.4 • , , 
n 10 10 10 10 

" .... --.- -"'-""- ...•.. - -



II 
..... 
'" • 

Test species 

Ao abyssinicus 

Hoo. arrbenobasis 

E. .g:l.abrum 

£.. pol:ystachya 

Eo jaeqeri 

!. tenuifolia 

l:!o Eol -ymQ££ha 

TABl,E 3.1. Mean radicle lengths in rom (from the replicates in table 3).' 

Abbreviations the same as in table 1. 

Mean radicle length in rom 
-
control 

treatments using extracts from 

A H P s El Er M 
. 

27.50 . 13.0·' 15.75·· 34.75·' 12.45·· 25.80 27.95 27.25 

23035 22.35 11.10·· 37.65·· . 12.60*' 23.90 22.30 31..30·· 

13.65 10.50·· :1.0.15*· 11..45·· 10.75'· 11.15·' BolO 15.05· 

240.85 11.05'· 18.10·· .18.55" 20.60" 14.35 21.20*¢ 19.40·' 

2.~09S :1.9.50·· 23.45 :1.9.50· .,: 19.75** :1.9.30·· 23.20 23.45 
.. 

. 8~75 6.70' :1.0.90· 8.90.' 3. 75" 9.0 9.20 :1.1.45' 

30.55 2 . .1.6·· 31.8 24.20" 9 • .60·· 21.40·· 20 095 •• :1.6.80·' 
~ -.~ .. ' 

. -
.-

, significantly different from the control at 5% level 
•• " " " " " " 1% " 

LoS.Do 

P(O.OS) P(O.Ol) 

2027 3.31 

1.35 5.72 

1.09 1.60 

:1..71 2.49 

2.00 2.9:1. 

:1..67 2.43 

2 092 4.25 
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4.2. E xpe rime nts ,'Ii th it. abyssi ni cus 

4,2,1, E ffe cts of A. a byssinicus Shoot and Root E xtrRct s 

Both shoot Rnd root extracts of A. abyssinicus 

significflntly inhibited (P<O.005) the germincttion of the three 

test species used in the experiment, (Table 4). 

Plumule gro",th of each test snecios "'''s significantly 

inhibi ted by the shoot extrRct but "las not affected by root 

oxtract (Table 4.1.). 

Both shoot and root extracts have significantly inhibited 

the radicle grOl'lth of each of tho test specios (Table 4.2.)., 

Radicle lengths of A. abyssinicus and .!'.', glabrum in the 

treA,tments "'ere significantly different from those in the control 

at 1% level of Significance. The r,,(1ic1e length of 

S. polystac'lya in the trelltments "'as significantly different 

from that in the control at 5% level of significance., 

4.2.2. Leaf Leachate Experiment 

The live leaf lellchate of ~. ,abyssinicus "IRS founc1 to 

have no significnntinhibiting or stimulating effeet on any 

of the germination, plumule grol1th or radicle grol'lth of tho 

test 8"ecies (Table 5 to 5.2.) 



I 

'" "" 

TABLE 4: Germination frequency and percentage of control of three test 

species treated with A. abyssinicus shoot and root extracts. 

Control 
-Shoot extract treatment Root extract treatment 

Test species - .. 

'1 2 '1 2 % of control '1 2 % of control . 

A. abyssinicus '19 '19 ? , 6 34.Z 9 '10 50.0 

!2... pOlystachya '18 '17 2 3 '14.3 7 9 45.7 

t. alabrum 15 '17 6 4 3'1.3 6 7 40.6 

All treatment were found to be significantly different from the control 

(P<0.005) using Chi-square test. 

! 
I 
I 

I 

i 

I 
I 
I 



TABLE 4.1. 118an .plumule lengths (rnm) of three test species treated '"ith A. abyssinicus 

shoot and root extracts. (n) = No .. of seedlings measured. 

treatment 

Test species Control Shoot extract Root extract 
: 1 2 ~ 2 1 2 : 

fl. ab;tssihicus L+SE .- 38. 2..!.6. 5 40.2..!.8.3 26.8+5.3 
+ 29.1,-6.3 34. 1+5. 1 37.6..!.7.4 

n 10 10 7 6 9 10 

,2.0 .es2:.Xstachya L+SE 2a. 71.3.6 28.0..!.3.1 26.91.2• 8 25.7+1.8 27. S..!.4. 1 28.1..!.3.4 
--

n 10 10 2 3 7 9 

t. c;labrum L+SE 22. 2..!.2. 3 20 .. 21.2• 3 : __ a6. 3+3. 8 15.1+1.9 23.0..!.2.8 20.,6+2.4 - -- . '.~- :-

n 10 10 6 4 6 7 
-

~ -.- - . - - -. - .• ---- - ---- ---- -- -----

, 
Mean plumule-length (rom) of replicates 

- treatments Test species 
control LoSoDo ", 

--Shoot extract Root extract P(O.OS) I?(O.Ol) 

1:;0 abyssinicus 39.20 27.95·' 35.85 6 .0 11.02 

~. polxstachya 28.35 --:26.25" _, '0 • ·27.80 1.88 3.47 

I t~ . g1.ab.ru? 
, . -

21.20 15~ 70" 21.65 4.36 7.99 

·Significantly 'different from control at 5% level 
•• " " " n n "r%, H 
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Table 4.2. Mean radicle lengths (mm) of three test species treated with 

A. abyssinicus shoot and .root extracts •. (n) = No of seedlings 

measured 

.' 

treatment 
Test species control Shoot extrac.t Root extract 

1 2 1 2 1 2 
. 

A. abyssinicus l+SE 27.9::.4.1 26.5::.3.8 14.7::.3.2 15.0+3 •. 5 21.0.::.4.2 20.2.::.2.9 - -
n 10 10 7 6 9 '10 

S. pol ystacha L+SE 25 .0!.3. 7 23.1!.2.8 29.0!.1.4 19.0!.3S 20.5!.3.3 21.4:::,4.2 

n 10 10 2 3 7 9 
, 

!:.. g labru.r<:. L+SE 14.0+2.4 15.2+2.9 8. 7!.1. 6. 9.5!.1.4 "lL1o 6,!,2 o '1 15.4+3.2 

n '10 '10 6 4 6 7 
. 

. 
Mean radicle length (mm) of replicates 

Test species , 
treatmen~ ". LoS.D. 

control 

Shoot extract Root extract P(0.05) P (0.'01) 
-

1 l. 

~. abyssinicu$ 27.20 I 14.85" I 20.60·· 1>.77 3.24 

~o Eollstachxa • 24.05 , 19.0' 20.78" 1 2.86 5.25 

P. glabrum J. 14.60 ~ 9,;,'1 ... • ~L 15 0 0** ! 2.14 '--3~'9 3 -, 
-------- ---'-- ---- -------- --- -

o Significantly different from control at 5% level 
$(: 1t II -n " "1% " 

l 

I 
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Table 5 Germination frequency of test species treated with 

A. abyssinicuill leaf leachate 

No. of No. of seeds germinated 

Test species seeds Control Treatment 
used 1 2 1 2 

. :'~o abyssinicus 25 13 14 15 14 

H. arrhenobasis 25 20 20 
I 

20 20 

£'0 21abrum 25 15 16 17 16 
. 

~o polystachya 25 19 20 20 20 

!£o jaegeri 25 11 10 10 10 

, So ·t.enuifolia . 100 11 10 10 12 
, 

1 ~o polymorpha 25 23 24 23 24 I , • 
No significant difference was found using chi":square test o 

Germination % 

of control 

... 

"10704 

"100.0 

"106.5 

"102.6 

95 0 2 

"1040 8 

"10000 

. 
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TABLE 5.1. Plumule lengths (rom) of test species treated with 

A. abyssinicus, leaf leachate 

.. ' . . . - -

Tes t species control treatment .. 

1 2 Mean + SE 1 . 2 Mean . .:!:. SE 

' .. 

A. abyssinicus 38.6 37.3 37.95.:!:.0.92 38.3 38.2 38.25+0.07 

H. arrhenobasis 31.2 30.0 30. 6.:!:.0. 85 31.2 30. :1 ' 30. 65.:!:.0. 78 
. 

P. .sr].abrum 20.7 20.1 20. 4.:!:. •• 42 20.5 20.8 20. 65.:!:.0.2:1 
", 
0, 

S. polystachya 28.7 28.1 28. 4.:!:.0. 42 29.4 28.0 28.70.:!:.0.98 

E. jaegeri 17.9 16.9 17. 4.:!:.0. 71 16.3 18.8 '17. 55.:!:.1. 77 

E. tenuifolia j 14.5 13.5 14.0.:!:.0.71 13.6 13.9 
i 1 • l 

j 1 
• 34.2 l 34.3 1 " . ~ ____ ~ ____ ~ ____ L-______ _ 

'I 34.25+0.07 l 
I - j ,'1 _______ ... 

H. polymorpha, 34.4 33. 75.:!:.0.92 33.1 

Each figure in the replicates represent a mean from 10 seedlings. 

No significant difference was foum using "t" test comparisons of means 
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TABLE 50 2. R~dicle lengths (rom) of test species treated with 

A. abyssinicus, l~af leachate. 

control I treatment 
Test species 

1. 2 Mean + SE 1. 2 Mean + SE 

~'I';,... aby_ssi'nicus 26.5 26.0 26.25.::.0.35 26.3 28.3 27.30.::.1..41. 

I-I. ' arrhenobasis 23.0 24.0. 23.50.::.0.71. 25.2 2302 24.20.::.1..41. 
.-< ...,. 

~. qlabrum· 1.4.5 13.2 "13.85.::.0092 

i 
1.5.0 1.4.4 1.4.70.::.0.42 

S. polys'tachya 23.9 24.1. 24.0.::.0."14 24.6 23.5 24.05+0~78 

E. jaegeri 23.2 23.5 ' 23.35+0.21. 

1 

23.3' 28.5 25050+3.67 

E. tenuifolia ' 5.0 7.0 6: 0.::.0 .14 706 4.7 6.1.5+2.05 

i 2· polymorpha I' 39.2 40.4 I 39.8.::.0.85 39.6 j 41..9 40.75.::.1.63 
, .. 
1 ' , 1 
~-.-. I 1 

Each figure in the replicates repres'ents"a: mean from 10 seedlings.' 

No significant difference was found using ~t .. test comparisons of means. 
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4.2.). Gro'ith Performllnce of '['est Species Grm'ln ,'lith A. abyssinicus 

Shoot heights and dry ,'{eights of test species grol'1n \'Ii th 

A. abyssinicus \'Iere not significantly different from those 

of control (Tables 6 and 7). Neither "las any significant 

difference found among the heights and dry '1eights of 

A. abyssinicus gro,'/n ,'lith the different test species (TIlble 8). 

4.2.4. Root Leachate E xperimant 

The root leachate of A. abyssinicus had no significant 

effect on the shoot heights and dry "Ieights of the test species 

(Tables 9 and 10). 

4.2.5. Experiment I'li th llicomposing ~. abyssinicus Plant Haterial 

Shoot height differences betHeen controls "nd treatments '1ere 

found to be signifiCAnt nt 5% leve 1 for ~. glabrum and 

E. tenuifolia and at 1% level for S. polystachya andE. J,aegeri 

(Table ll). 

Dry \'Ieight difference s \'Iere also' found to be signific<ll1t 

at 5% level for ~. polystnchyn, flt 1% level for~. jflegeri 

and E. tenuifolio flnd at 0.1% for P. glabrum (Tilble. 12). 
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Table 6: Shoot heights in-~ of test species grown with ~. abyssinicus'in sand culture 

height measurements in cm 

control .... 
•... 

'treatment 
.. -~ . 

1 2 :3 Mean ;t SE 1 2 - -3 Mean + SE 

.. 

H. arrhenobasis 27.8 28.8<3 25.18 27. 28;tlo 89 25.78 27.18 28.70 27.22+1.46 

P. gli'lbrU,!E; 25.82 26.80 27.07 26.56;t0.66 25.06 27.74 25.98 26026+1.36 

~. polystachya 36.61 36.10 35.04 35.92-<0.80 36.30 34020 36.80 35.77+103$ 

E. jaeqeri 16.58 1-7.22 ,16.56 16. 79;t0.3-8 17 • .53 16080 15.88 •• 16. 74;t0.83 

E. ~ifolia 13.46 13.17 i4.30 13.64+0.59 13.95 i4.54 13.10 13.86+0 • .72 
, , 

.!i.. 1201ymorpha 9.6 11.08 12.00 ,10.89+1.21 13.44 11,08 9.66 11. 39:!;.1. 9 !I. 
.;..-: 

--, 

--

No significant differences were found using "t" test comparisons of means 
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Table 7; Dry_weights in grams of test species grown with~. ab~ssinicus in sand culture 

. 
Dry weight in grams 

Test species control treatment 

1 2 3 Mean + SE 1 2 3 Mean + SE 
. 

,!!o ar:chenobasis 0.832 0.835 0.B85 0.851+0.029 0.882 . 0.820 0.848 0.848+0.03:1. 

!:., glabrum 0.785 0.780 0.768 0.778=.0.009 0.-858 0.782 0.757 0.757+0.117 

§... ~stachya 1.887 1.662 1.860 1.803+0.123 14-662 1.926 1.775 1.775=.0.136 

~. jaegeri 0.801 0.979 0.917 o .899=.0.09 0.841 0.907 - 0.893 0.893+0.047 

E. tenuifclia 0.633 0.614 0.571 0.606+0.032 0.668 0.592 0.592 O.611:'i;:0.05 
. -

M. E.2!Y.morpha 0.815 0.817 0.819 0.817+0.002 0.816 0.827 0.827 0.827+0..0:1.4 

, 

No significant differences were found uSing ."tu 'test comparisons of means a · 
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Table 8: Shoot heigh~and dry weight; or A. abyssinicus grown with six 

test species in sand culture. Key'to species the same as in 

table 1. 

A. abyssinicus height in Cm " dry weight in grams 
, ",' ,," 

+ 
test species 1 2 3 ,Mean + SE 1 2 3 Mean + SE 

CA) control 28.6 29.7 27.,5 28.6+1.1 0.784 0.982 0.683 0.816+0.152 

A + H 30.1 27.0 26.1 ' 27.7:::..2.1 0.967 0.739 0.718 0.808:::..0.138 

A + P 29.7 ' 28.4 25~8 27.9:::..1.9 0.860 0.828 0.688 0.792+0.091 

A.+ S 28.1 26.3 27.4 27.3:::..0.9 0.788 0.765 0.778 0.777:::..0.012 

A + El 28.5 29.1 27.9 28. 5::t,o. 6 0.878 0.913 0.673 0.821+0.130 

A + Er 27.2 29.5 27.6 28.1+1.2 0.774 0.869 0.785 0..809+0.052 

A + M 29.6 29.4 28.3 29'.1±.o~ 7 0'.994 0.987 0.859 0.947+0.076 

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

No significant differences were found using "t" test comparisons of means. 

" "I 
, 

I 
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Table ~ Shoot heigh~in cm of three test species treated with 

A. abyssinicus root leachate. 

. 
height measurements in cm. 

Test species control 

1 2 3 Mean + SE 1 

t. glabrum 24.20 23.50 24.10 23.90;:.0.38 24.44 

.2.~ pol ys·tachya 37.50 36.76 35.20 36.49;:.1.17 36.0 

12:. iaeqeri 16.30 16.18 15. 84 16.11+0.24 14.50 

treatment 

2 3 

25.40 23.40 

38.70 36.0a 

17.22 "18.50 

No significant differences were found using 1ft" test compariso!l!5 of means o 

! 
I 

Mean + SE 

24.4"1;:.1.0 

36.91;:.1.55 

16.74;:.2.04 

• 



2able :10: Dry weightsin grams of three test species treated with 

A. abyssinicus root leachate. 

Dry weight in grams 

Test species control treatmeni;; 

:1 2 3 Mean + SE 1 2 3 Mean + SE 

!;;: 
~. glabrurr: 0.729 0.782 0.777 0.763+0.029 0_777 0.701 0.739 0. 739.±.0.039 

2,. polystachya 1.894 1.873 1.839 1.869.±.0.O28 1.816 1.663 1.988 1. 837.±.0.164 

E. jaeqeri 0.862 .0.877 0.826 0.855.±.0.026 0.846 0.884 0.799 0.843+0.043 

No significant differences were found using "t" test comparisons of means. 
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TABLE 11: Shoot heights in cm of test species grown in soils containing decomposing 

A. abyssinicus plant material. 

--~ 

Height measurements in cm. 

Test species control treatment 

1 2· Mean + SE 1 2 Mean.:!:. SE 

!':. • .?-byssinicus 37.20 36.50 36.85+0.49 35.70 32.50 34.10.:!:.2.3 

H. arrhenobasis . 31.36 29.82 30.59+1.08 29.30 33 0 50 31.,"O.:!:.2.96 
. . t. glabrum 31..56 29.82 . 30. 65.:!:.1. 23 22,,30 22.50 22-..4 0+0.14 

. -
~ .• polystachya 27.82 26.90 27. 36:t.0.65 22,,30 - 22 .50 ·22.40+0.14--

E. jaegeri 50.96 48.86 49.90.:!:.1.48 31.14 32.30 31.72:t.0.81** 

Eo :tenuifolia 37.04 38.92 37.98:t.l.33 • 28.90 28.58 28. 74.:!:.0. 23 

• !~. polymorpha , 24.60 23.64 24. 12.:!:.O.68 j 
24.41 22.7·1 I 23 .. 57+1.17 

1 I 
, 

~ , 
i 

< 

• I 
I 1 ____ • j + 

"t" test, • significantly different from control at 5% level 

•• " .. .. .. " 1% n 
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TABLE 12: Dry weights in grams of test species grown in soils containing 

decomposing A. abyssinicus plant materials. 

-----. 
Dry .weight in grams·· 

.. 

Test species . "control , ·treatment 

," "1 2" I 
Mean + SE 1 2 Mean.:!:. SE 

.,1 .. , 
, 

" 

, 
'I 2 •. 30+0.-14 A. abxssinicus 2.2 2.4 2.1 1.8 1. 95.:!:.0. 21 -.... : ~ .-- . 

2,<> arrhenobasis 3.8 3 •. 7 3.75+0.07 3.7 3.9 3. 80.:!:.0. 14 
' . .. 

!?. glabrum 
, 

3.8 3.7 3.75.:!:.0;07 2.1 2.1 2.1::0·' • 
-

!?.. polystachya 1.9 1.,8 1.85+0.07 1.1 '1.2 1.15+0.07" 

!2.- jaegeri 3.6 3.6 3.60+0 1.3 1.5 1.40+0.14" -
E. tenuifolia 2.5 2.5 ?50.:!:.O 1.1 1.0 • 1.05.:!:.0.14·· 

i 
. j 

ii. E,?lymorpha 3.2 3.,1 3.15+0.07 • 3.3 3.2 3.25+0.14 j 
.. j 

"t" test, .• significantly different from control at 5% level 
•• " tf" rt "'"1% n 

••• " " " " "." 0 0 1% n 

, 

I 
I 

1 
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5. DISCUSSION AND CONCLUSION 

illlelopathy is a liidely distribute d phenomonon tlI'long plal\t 

communities (Evenqri, 1949; Putman and Duke, 1974; ,'Ioods, 1900). 

This f'aot oan be seen olearly f'rom the results of' the eytrao,t treat­

ments. The extraot f'rom each test species \'las f'ound to be inhibitory 

in at· Ie ast one case (Tab Ie B 1 to 3.1). 

~utotoxioity Was as high as allotoxicity. illl, exoept 

H. arrhenobasis, ~. jaegeri, and E. tenui'f'olia significantly inhibited 

their ovm seed germinqtion. The extract of' eaoh of' the species exoept 

~. tenuif'olia aignif'i.oanUy inhibited radicle grol'lth of' their olm 

seedlings. 'rhe only species that did not exihibit autotoxioity f'or 

either germination or rndicle grol'lth "ns E. tenuif'olia. 

Extracts of' A. Rbyssinious Hnd S. polystnohya l'lere f'ound to be 

the most inhibitory f'ollOl'led by thoso of' !i. arrhenobasis fmd~. jaegeri 

in thl1t order. The extracts of'~. tenuif'olia, !i. polymorpha and 

P. glAbrum l'Iore relatively iess inhibitory. The extrnct of' ~. 9..byssinicus 

l'las f'ound to inhibit seed germinl1tion of' P. glf:lbrum, ~ •. polystachya, 

E. tenuif'olif:l, J·I. polymorpha and i tse If', significantly at 1% level 

or less (Table 1). It significantly inhibited radicle gro\'lth of' 

P. glabrulll, ~. polystaohya, ~. jaegeri, !i. polymorpha and that of' 

itself' at 1% level and th"t of'E. tenuif'olia at 5% level (rable 3.1) 

The extract of'S. polystachya I'laS f'ound to inhibit signif'icantly 

Beed germination of' P. glabrum, ~. tenuif'olia, !i. polYmorpha and 

itself' at 0.5% level and that of' H. arr-benobflsis at 5% level. 



Radicle e long ation of all te at ape cie s Has also significantly inhibited 

(P: 0.p0t) (Tables 1 and, ).1) 

Of all test species, ~. polystachya and !:. glabrum I'lere the most 

susceptible to inhibition. Seed germination and radicle growth of 

~. polstachya Ilere significantly inhibited by extracts of all the 

species at either 0.5% or 1% levels of significLnce. Extrf\cts from 

all test species, except those of~. tenuifolia and !i. polymorph", 

significantly inhibited seed germination of P. glabrUlll (Fig. 1 to 3). 

The demosntration of f\llelopathy in the laboratory does not prove 

thflt it operates in field conditions. In the field, the activities of 

the alle lopathic substfmce s are influence d by many factors such 'is 

soil dynruuics, Boil temper"ture, soil moisture, soil microorganisms 

etc'. (Nel'lman and Rovira, 1975; StOI'Ie, 1979). This does not mean thnt 

allelopathy is not operating in the' field. Laboratory results c,~n h"ve 

many correlations I'lith the field distribution of plants in a given 

community. 

One of the striking results of the extract treatment in this 

experiment is that of ~. polystBcnya. The seed germination and radicle 

grOl'lth of §.. polystachy" I<as found to be severely inhibited by extracts 

from all test species including itsslf. On the other hfmd, its 

extracts have 8hol'I11 significant inhibition on the germinf1tion of five 

and radicle olongation of all test species. Naturally tHO species 

Ilhich are inhibitory to each other might be expected to avoid each 

other. 
" 
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Simple observations in the field sho\'l thAt ~. polystllchya is 

hardly ever seen in association Vii th the test species and the other 

grasses that grO>I 'lith them. It is observed to grOl'1 in pure stAnds, 

in soils that seem to have high humus incorporllted, Hi th animal dung 

and organic debris. The exclusion of S. polystnchya from the grass 

. . 
community that include the test species, and the presence of 

~. polystachya in pure stands may be attributed to the inhibitory 

effect of all test species on S. po1ystRchYll and S. polystachyn on 

the other soocies. 

It is also knOlm that ~. polystschya does not occupy the same 

place for a long time, it is soon replaced by other gr'lsses. The humus 

content in the ares can not be easily depleted because ~. polystachya 

"Iould, itself, change to humus. So the cause for its disappearance 

"QuId seem to be the inhibitory effect of its olm residue on its seed 

germination. 

~. po1ystachya is knOlm to be a serious \'Ieod of Rrable land 

(Froman and Persson, 1974). This may also be attributed to its 

allelopathic effects on cultivllted crops. 

Another species that \'Ias found to be severely inhibited by the 

extracts of the majority of the species \'las !'.. glabrum. P. glabrum 

is kno>m to thrive under Hater-logged conditions (Alemayehu, 1979; 

Froman and Persson, 1974). ~. abyssinicus, ~. Ilrrhenoba"i" ~nd 

~. po1ystachya, l'lhich have severe ly inhibi ted seed germinRtion 'lnd 

radicle grol'lth of !:.. glabrum do not grOl'l ~Iell in 'later-10!,:ged 

conditions (Froman and Persson, 1974). Therefore, 'ld"ptation to 
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"ater-logged condition m'ly thus help .1:.. glabrum in avoiding "Uelopnthic 

spe cie s th"t do not grol'l I<e 11 in such condition. 

The ability of all organism to maintrdn itself and to reproduce in 

a specific habitat is a measure df the relative success of that species. 

A further indication of that success is its ability to invade areas 

containing e stab lishe d communi tie s and to be come a viable member 

of that commul1i ty structure (Gant and Clebsch, 1975). Invasion and 

perpetuation of a species in an established community require either 

the more efficient use of one or more of the resources essential for 

survival or the production of chemicals that I'lould hinder potential 

competitors ~Gant and Clebsch, 1975). 

l. nbyssincus, !:!.. arrhenobasis and~. jaegeri are among the most 

common species observed in grass communi ties growing in and "round 

.. ddis Abuba. Rattray (19CO) has also cited that H. arrehenobasis 

and 11. abyssinicus are common species in both Hyparrhenia and Pennisetum - ~ 

types of grass COver in Ethiopia. The success of these species m'ly 

partly be attributed to their aIle lopflthic effects. Of All extracts 

tested, those of 0 abyssi"nicus and ~. polystachya \'Iere found to be 

the most inhibitory. The Elxtrocts of H. arrhenobasis nnd E. jaegeri 

have shOlm inhibitory effect on the germine.tion of others to some 

extent but their germination I'lgS the least to be inhibited by extracts 

from the other test species. No significant inhibition ''las found 

by any of the extracts on the germination of!.. jRegeri. The 

germination of !:!.. arrhenobasis \-las inhibited only by the extrllct of 

~. polystachya. Since~. po lystachya e !imina te s i tse If soon, it can 

not hinder the establishment of H. arrhenobasis for long. Thus 



auooess at the establishn'tlnt otag~ may contribure' to their overall 

success. Onoe they are established, they are known to be robust and 

can invade a ommunity. ~. jaegeri being unpalatAble (Froman and Persson, 

1974) and resistant to trflmpling is capable of persisting in over-

gra.zed areAS, 

Allelopathy has been reported to playa signifioant role in 

species diversity and veget"tional pattern in plant communi tie s 

(Bokhari, 1978; Lodhi, 1975; MoPherson, 1969). 

In all the treatments tried there '<as high specificity in the 

speoies response to the phytotoxins. For example, the extract from 

~. abyssinicus \'las inhibitory to the radiole grol·/th of all test soeoies 

except !:!.. arrhenobasis. The extract from P. glabrum lias inhbi tory to 

rGdicle gro~/ths of S. polystaohya, J:. jae ged and !i. polymorpha but 

radicle grol'lths of A. abyssinious and H. arrhenobasis Were promoted 

by it. 

AIle lopathio 8ubstanoes hove been reported to be highly specific 

in their aotion (Garb, 1961; Overland, 1966). The extraot of 

H. arrhenobasis severely inhibited the germination of ~. abyssinicu8, 

P. glabrum and S. polystachya but had no effeot on that of the rest of 

the ape oie 8, 

The e xtrRot of ~. polystaohya I;as highly inhibitory to the 

germin9.tion of all test speoies exoept that of ~. aby8sinicus and 

~. jaegeri. The extrqct of Ii. polymorph" liaS inhibitory to the 

germination of S. polystaohya and itself but stimulated that of 

E. tenuifolie. 
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Species diversity and vef!3tational pattern in plant communi ties is 

partly caused by se lective inhibition Itt the germill'l.tion stage (Muller, 

1964; Lodhi, 1975). The overall inhibition (~llo- Itnd "uto~inhibition) 

at the germination stflge is also of primary importance in population 

control in plant communities (\,Ient, oited in Overland, 1966). 

In an ecologioal study of grassland oondition in .Chilalo 

(,uemayehu, 1979) :'!:. flbyssinicus vTaS reported to be common in young 

grasslands after cultivation and is later said to be replaced by 

~. pratensis Hochst. ex Hack. Many species such as Andropogon 

virginicus (Rice, 1972), Digitaria sanguinalis (Parenti, cited in Rice, 

1974),Sorghum halepense (to.lJdul-'1lnhab, cited in Rice, 1974), 

AgrcPfron repens (Stol1e, 1979) etc. that appear in the succession of 

abandoned old-fields 1'lere found to be allelopathic. 

In the abandoned old-fields (Rice, 1964, 1965, 1971) many planta 

in successional stages 1 and 2 are inhibitory to nitrogen fiXing 

bacteria, to nodulation of legumes and tonit1'Ogen fixing blue green 

alglle. Consequently, the soils that are very 101< in nitrogen at the 

time of abandonment remain 1011 in nitrogen for prolonged periods. 

Therefore, those plants thAt have higher nitrogen requirements are 

not able to compete in the infertile soils 1<ith 10>1 nitrogen tolerating 

invB.ders. This results in a slO1<ing dovln of s'lccession in the 

intermediate stages. 

Though there is no evidence to sU!'1)ort (l similar intel'pret.tion 

as yet, further studies mny revelll thnt such " phenol1l9no~'l' could be 

true for n. /lbyssinicus. .1nd indic"tion from this study is 1)oint~d out 



by the sirnific~nt inhibition of the germimtion and/or radicle 

grol'lth of It. polymorph".· 

Many species of leru1nes, Trifo1iu~ repens (~Te\'lman and Rovira, 1975) 

I!edic"ro sl'ltiva ("Tielson, cited in Rice, 1974), etc. have been reported 

to be alla1op"thic and are knol'ln to exhibit Autotoxicity. 1. repens 

dominates local p"tches in grasslends but theBe have been re1)orted 

to migra+,e from year to yenr so thAt on Anyone spot, after a short 

period of domin'mce, T. repens declines "nd is replnco(l by other species 

(Leith cited in Nel'lman, 1975). This m"y be also true I'lith 1::. polymorph" 

\fhi ch has shol'ln auto-i nhi bi tion and the promotion of rrOl'lth of some 

test species. Its exiract lias f'ound to "romote the raclicl" "long"tion 

of H. 'lrl'henobasis,~. glabrum and E!.. tenuifoli .. And to have no 

signific'l.nt effect on :!.. abyssinicus and E!.. jacgel'i. Those gl'asses 

I'Ihich 'ire promoted or are not affected by extract of M. polymorpha 

could gro\'1 \'Iell in spots where Jl. po1ymorpha \'/I1a groNing. 

>\asuming all enviromental factora to be controlled and considering 

the results of the extract treHtlJlent (the effect of ex~rActs on 

germin~tion) to be true in the fie ld, one CRn expect the following 

results. 
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S 
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H 

&1 

(A) = A. abysainicus 

lfc. polymorpha 

(H) H. arrhenobasis 

- ')7 -

Replaced by E xcludec1 from 

\,H,El S 

lsEl,'Er S 

1\ S 

!\ ,EI P,JI,Er,H 

H 

(s) = S. polystachya 

(?) = P. glabrum 

S 

(Er) = E. tenuif'olia 

(E 1) = E. jaegeri 

Taking the above assumption, ~. abyssinicus, ~. glabrum, 

S. polystachya and !:'.. polymorpb" Shol'ling Auto-inhibition I·,ill be checksd 

or eliminated by themselves. ii. abysdnicus replacinr tbe majority of 

the species l'/ill in turn be replaced by!!.. arrbenobasis. ~. jaegeri 

fRr from being inhibited by any of the species will establish unchecksd. 

Therefore, in the long run the species in tbe community will be 

complete ly dominflted or replaced by H. "rrhenobRsis and E. jaegeri. 

.1\1 Ie lopathicmaterials are variously re leased: by leaching from 

leaf surfaces, by excretion or exudation from roots and by the decay 

of plant material ('l'uksy, 1969). In this, I'lork different experiments were 

o'l~riad out to detect the way of releRse of chemicals in !. abyssinicus. 

The results obtained fromthese experill'6nts indicate that !. abyssinicus 

inhibits other species ",ben decomposition of its dead remains takss 

phce. read shoot and root oxtracts of .1. abyssinicus h'lve sho>m 
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inhibitory effects on the germination and radicle gro"th of P. "labrum, 

S. polystachyfl. and itse If (T"blES 4 "nd 4.2). The living shoot and 

root le"ch" te s fai le d to inhibi t the test spe cie s and do not seem to 

oontain inhibitors. From this it Onn be oonoluded that A. abyasinicus 

mo.y naturally not produoe inhibitors that "re le"ohed from its leaves 

or exude d from its roots. 

The test speoies tr"flted "ith living root leachate and those th"t 

I<ere grOl1n I<i th i. nbyssinious in sand oulture have sho>m slight 

reduotion in dry Height oompared "ith their respeotive oontrols. But 

these differenoes I<ere not found to be stetistioally significant. 

The absenoe of any strong inhibition may refleot that at the 

beginning the plants Vlere quite small and 11ere nrobably not re leasing 

substanti,d amount of root exudates. another reaSon may be th"t in 

the exporimont plnnts "ere grOl<ing in sand "ith ample supplies of 

nutrients in a gl(.\ss hOllse. In the different enviroment of the field, 

the exud8.tes produoed by the plant might be different quantitn'Jively, 

Lehmfln et al heve shol'm th"t nutrient deficiency oan increase the 

amount of toxio substanoes in a olant (lehman, oited in NeNlllAn, 1975)·, 

In the field Blight inhibition by allelopqthy Oan be accentu'lted 

by oompetition and plants I'lill probably be competing for light or 

mineral nutrients or both. Umlet: such oonditions a relatively small 

effeot due to allelopathy might ·be sl'lamped by greAter effacts of 

direot oompetition, but a symrgistic effeot is equally possible 

I<hereby small alterfltions of the speoies balance by allelopathy give" 

further advantqge to a given sneoies in direot oompetition (!'WIIJlle.net aI, 

1975; 1977). 
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