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ABSTRACT

Plant may be directly or indirectly affected their phenotypic characters, when it is growing in intercropping system.
The phenotypic changes caused by one of the factor releasing the allelochemicals from different plants species. It
was observed that when the arabica coffee were growing with agro-forestry plants. The seeding phenotypic
characters especially their height was reduced. Therefore, the research was initiated to find out the factors which
affect the seedling phenotypic characters of arabica coffee variety when is growing with selected agro-forestry tree
species. It was noted that aqueous extracts at a concentration of 5, 10 and 20% had an inhibitory effect on arabica
coffee germination and effect was found higher than control and treatments. The extracts brought about
considerable inhibitions in the germination of coffee seed and in the phenotypic variation in growth of radicle and
plumule. In all extracts, the degree of inhibition increased with the increase in the concentrations of the extracts
thus suggesting that the effects of the extracts were concentration dependent. However, the results obtained also
tend to suggest that the degree of retardation in seed germination and seedling phenotypic variations were more in
the extracts derived from the E. globulus leaf than those from the Albizia gummifera and Cordia africana.
Therefore, an arabica coffee seedling phenotypic character was highly affected by Eucalyptus globules leaf extract.
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INTRODUCTION

Plant phenotypic characters are also depended ujppeomearby growth of the plants. Many of the ptmtic
substance suspected of causing germination andtlyiahibition has been identified from plant tissuend soils.
These substances are termed allelochemicals [H.nBarby plant is controlled by releasing the eltdiemicals.
Allelochemicals are present in all plants tissueguding leaves, stems, flowers and roots, seedsbads. These
allelochemicals are usually called secondary pteoducts of the main metabolic pathways in plaBisThey may
be water-soluble substances that are releasethiatenvironment through leaching, root exudatiahatization or
decomposition of plant residues. [3] and [4, 5]énaeported that the allelochemicals may releaseskbys into the
soil.
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In agro-forestry system, the inhibitory effect ad@ species on germination and growth of understanys has been
attributed to the phytotoxic chemicals releasednftbe tree leaf litter and root. However, it infhoe varies with
tree crop combination; such an inhibitory effeatstioe understory vegetation have been exhibitgarias [6, 7, 8]
have studied the inhibitory effect Bficalyptus, Bamboo, Teak andcacia on the germination and seedling growth
of certain food crops.

In some part of Ethiopia people are cultivatingfeefwith agro-forestry tree specidau¢alyptus globulus, Albizia
gummifera, Cordia africana). Although agro-forestry system has a potentiahtoease yield, it has to compete with
food crops. Therefore detailed studies on the eftdctree allelochemicals on seed germination, g¢noand
metabolism of crop plants needs to be conductext psirecommending any tree species for agro-foreststem.
In this context, a study was undertaken to elueidae effects of four commonly grown farm treesecips
Eucalyptus globulus, Albizia gummifera, Cordia africana on germination behavior and phenotypic variatiomaot
and shoot growth ddrabica coffee seed.

MATERIALS AND METHODS

Mature fresh leaves dtucalyptus globulus, Albizia gummifera, Cordia africana leaf extract were collected and
dried in an oven at 6C + 20°C for two days, powdered (40 mesh) and used foadsiay witharabica coffee
variety.

The dried leaves were ground to a fine powder iteyMMill (40 mesh). Using this powder aqueous extSavere
prepared by the method of Heisey [9]. The aqueousa& was diluted with water to get 5, 10 and 20%
concentrations. The dilutions corresponded to 0M%,and 0.2 % of water extractable materials. $éeds of
arabica coffee were surface sterilized with 0.1% mercuric chlerfdr 1 min. to remove the fungal spores on the
seeds. Then the seeds were washed with distilléerviar several times to remove the mercuric chkeri

Bioassay studies were carried out following thehudtof Heisey [9]. The experimental design wasraloaized
complete block with five replicates for each treaninand control. Germination percentage, plumule rmdicle
length were measured after 15 days.

RESULTS AND DISCUSSION

The leaf leachates d. globulus inhibited the seed germination afabica coffee seeds (Tablel). In the present
study, maximum inhibition was observed in 20%,daled by 10 and 5%. The inhibition effectanabica coffee
seed was 71% at 20% concentration. [10] Foundthieatise of aqueous extractstofjolobuse leaves inhibited seed
germination of maize and kidney-bean. Under fietthdition, the Eucalyptus trees reduced the wheat crop
germination [11]. The forestry plantation residdeEacalyptus (leaf and branch) suppressed seed germination and
early seedling growth of the dicotyledonous speciedarge number of studies confirmed thaicalyptus sp.
leachates contained phenolic compounds such asarayrgallic, gentisic, catechol, hydroxybenzoicisgic and
vanillic acid. Germination of cereals dependsoeamylase activity that regulates starch break davecessary for
supplying substrates to respiratory metabolism. aBgtus (Eucalyptus globulus) leaf leachates decreased
amylase activity in seeds of finger mil&l¢usine coracanta), resulting in inhibition of germination [12].

Table 1: Bioassay studies of aqueous leaf extraaft E. globulus on seed germination and seedling growth @frabica coffee seed

E.globulus leaf extract

Concentration%| Germination %  Plumule length(cm) iRddngth(cm)
Control 70 5.7 .
5 33 45 3.8
10 23 4.1 35
20 20 3.2 2.€

Therefore, effects of allelochemicals on seed geation appear to be mediated through a disruptfonoomal
cellular metabolism rather than through damagergémelles. Reserve mobilization, a process whictallystakes
place rapidly during early stages of seed germonatieems to be delayed or decreased under allelopaess
conditions [13]. The leachates &f globulus also caused reduction in seedlings growtharaica coffee seed
(Table 1). The inhibition of shoot and radicle ldng concentration dependent. The magnitude dabitibn from
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leachates followed the order: 20>10>5%. The maxinmirdO % and 38% reduction in plumule and radicabw
recorded at 20% leaf extracts respectively

The aqueous leaf extracts @éfgummifera was inhibitory to the seed germination, plumule aadical length of
arabica coffee seeds. The maximum inhibitory effect was obseraedhe highest concentration (Table 3). The
reduction in seed germination by the treatmeneaf Aqueous extracts treatment with a maximum teduof 48%
was recorded at 20% leaf aqueous extractAgummifera. At the highest concentration the leaf extract of
A.gummifera showed 32% reduction in plumule length. The reidactin radical length was 36% at 20%
concentration of leaf aqueous extracAagfummifera.

Table 2: Bioassay studies of aqueous leaf extradtA. gummifera on seed germinatiorand seedling growth ofarabica coffee seed

A. gummifera leaf extract
Concentration%| Germination % Plumule length(cm) iRddngth(cm)
Control 70 5.7 4.7
5 46 5.0 3.9
10 43 45 3.7
20 36 3.8 2.9

In bioassay studies . africana on arabica coffee the germination of plumule and radicle length \@asreased in
all concentrations. As shown in table 3: In thehleist concentration n the maximum inhibitory effeets observed.
The inhibitory effect on the seed germination baf laqueous extracts was gradual decreased witkagicry the
concentrations of.africana.

Table 3: Bioassay studies of aqueous leaf extradt @.africana on seed germinatiorand seedling growth of aabica coffee seed

C.africana leaf extract
Concentration%| Germination %  Plumule length(cm) iRddngth(cm)
Control 70 5.7 4.7
5 63 5.0 4.6
10 60 4.8 45
20 53 3.9 3.4

A maximum 24% reduction in germination was obsere¢®0% leaf extract o€C.africana. The redaction in
plumule lengthy by aqueous leaf extracts(fafricana showed gradual decreases in plumule lengthralica
coffee seed. The maximum of 31% reduction in plumule tengas recorded at 20%. @fricana aqueous leaf
extracts. A similar pattern of decrease was obskivaadicle length ofirabica coffee seeds treated with aqueous
leaf extracts a maximum of 27% was noticed at 20%centration ofC. africana leaf extract

CONCLUSION

The present investigation revealed that aqueodseldeact of E.globulus, Albizia gummifera, Cordia africana at
various concentration levels inhibited the pheniatyariation in terms of germination, plumule aradlical length
of arabica coffee seedlings. The inhibitory effect was moreBnglobules when compared wit\l bizia gummifer

andCordia Africana treated seeds afbica coffee seedsTherefore, it was suggested that these agro fgrastes
species are not suitable for the growttaabica coffee seeds
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