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ABSTRACT: Two test fungal antagonist8aecilomyces sp. and Rhizopus stolonifer) were isolated from cocoa rhizosphere and
rhizoplane while the black pod pathogdPhytophthora palmivora) was isolated from freshly infected cocoa podsvitro
screening using the dual culture technique was wated to assess their potential as biological obragents against the
pathogen. The results revealed that in dual cudfulee test antagonists effectively checked thevtraf P. palmivora. The
antagonists grew faster than the pathogen and peddzones of inhibition. In liquid medium testse ttulture filtrates of the test
fungi also inhibited the growth dP. palmivora. Rhizopus stolonifer was slightly more efficient (45%) thaRaecilomyces
0.(43%) in inhibiting the growth dP. palmivora.
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Introduction

Black pod disease of cocoa causedPhytophthora palmivora is an important yield-suppressing disease of
cocoa especially in Africa. In Nigeria, in spite refgular attempts every season using copper andl&4gt-based
fungicides coupled with appropriate farm sanitatiorachieve a lasting control of this disease,efae still regular
outbreaks (Ndoumbe-Nkargy al., 2004). Apart from being expensive and its advef§ects on the environment,
heavy reliance on these chemicals can be associatiechon-targeted effects (WHO, 1987), loss ofdbiersity,
pollution of land and water and may lead to develept of resistance by the pathogen @tel., 2005; Fontenst
al., 2005; Tondjeet al., 2006). Therefore, alternative or complimentarythnds are needed for management of
black pod disease. One such option is a biologioatrol method which is relatively cheaper, ledsotéous, and
environmentally friendly. This method is more dlealm its effect and has the advantage of not reguirepeated
periodic applications as is the case with chenfigagicides (Okigbo, 2000). The objective of thisdst therefore, is
to investigate the potentials d¢faecilomyces and Rhizopus speciesisolated from the cocoa rhizosphere and
rhizoplane as biological control agentsRopalmivora.
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Materialsand Methods
I solation of potential antagonists and pathogen

Two native potential antagonistic fungi weselated from cocoa rhizosphere and rhizoplanermdes’ fields at
Aba-ljesha in Atakunmosa LGA of Osun State, NigeHealthy cocoa leaves, stems and roots were twisimall
pieces, surface-sterilized for 3 minutes with sodilypochlorite and rinsed twice with sterilizedtilisd water.
They were then placed on water agar and incubdtedoan temperature (28 @) for 7 days, to allow for the
growth of all associated organisms (Tonéjal., 2006). The pathogerPliytophthora palmivora) was isolated from
freshly infected cocoa pods obtained from CocoaeBeh Institute of Nigeria (CRIN), Ibadan. Infectgads were
surface-sterilized with 70% ethanol and the epidenvas stripped off with a sterile scalpel. The pisdue was
plated directly on sterile water agar plates amtiyated at 28 +°Z for 72 hours after which subcultures were made
on PDA (Odigie and lkotun, 1982). Stock culturéssolates were maintained &iCGifor subsequent studies.

Screening fungal isolates for antagonism
Dual culturetechnique

Inhibition of P. palmivora by the two test fungi was evaluated on PDA usimyal culture technique. Three 5-
mm diameter mycelial plugs of each of the poterdiatagonists were inoculated at the periphery odettsterile
culture plates and incubated for two days at 28G:(Evans 2002; Holmest al.,2006). The three plates were each
doubly inoculated with a 5-mm diameter mycelial gplaof P. palmivora 5cm away from the test antagonist
inoculum. The plates were re-incubated for anotimerweek at 28 +°Z. The control plates were doubly inoculated
with sterile agar plugs. The growth Bf palmivora and the test antagonists was recorded. Percegrageh
inhibition in the pathogen was assessed usinddhisula:

(R1-R2) x 100
R1

(where R1= radial growth of pathogen in control &2k the radial growth of pathogen in the testg)lafhe
diameter of the zone of inhibition (ZI) was alsdccdated as being the distance between the pathagerthe test
antagonist in each plate (Royse and Ries, 1973pp¥hil987; Reddy and Hynes, 1993).

Effect of culturefiltrates of test antagonists on P. palmivora

One hundred milliliters of potato dextrosethr@PDB) in 250ml Erlenmeyer flasks were separabebculated
with 4 disks of 5-mm diameter mycelial plugs of &yebld cultures of the test antagonists. The flaskse
incubated at 28 +°2 for 7, 14, 21 and 28 days. Filtrates were haegesat the various intervals and used for assay.
Fifty milliliters (50ml) of sterile PDB were sepaedy amended with 10ml of each of the differentturd filtrates
and then inoculated with 5-mm diameter mycelialgptf a 7-day-old culture of the pathogen. The aurflasks
were amended with 10ml of sterile distilled wateach test was replicated three times. The flaske imeubated at
28 + 2C for 7 days after which the mycelia in each flaske harvested, dried to constant weight in an e
weight recorded. The percentage growth inhibiti@swalculated (Reddy and Hyn&893).

Statistical Analysis
All the data were analysed statistically usfiOVA and Duncan’s multiple range rest (Steel ddrie, 1980).

Possible relationships between treatments withgamiats and control were established. All the asedywere done
at P=0.05.
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Results

I solated Organisms

Two potential antagonistic fungi were isothfeom cocoa phylloplane and rhizosphere. Theskts® were
identified asPaecilomyces sp. andR. stolonifer. The pathogenRhytophthora palmivora) was isolated from freshly
infected cocoa pods obtained from CRIN, Ibadan.

Antagonism in culture

The result of this study shows that the twagiuested exhibited antagonistic activities agaihe pathogerp.
palmivora. There was significant difference (P< 0.05) iniahgrowth of pathogen in dual culture with teshdi
and when it was grown singly in a culturi@aecilomyces sp. andR. stolonifer grew faster with time in dual cultures
than the pathogen (Fig I)he two fungi tested significantly (P> 0.05) inhéad the radial growth of the pathogen.
Paecilomyces sp.was more efficient thaR. stolonifer in inhibiting the pathogen (Table 1). There wassigmificant
difference (P> 0.05) in the diameter of the zorfeimluibition produced by the two test antagonists R stolonifer
produced wider zone of inhibitiomhe zone of inhibition decreased over incubatioroge

Effect of culturefiltrate on antagonism
It was observed that the culture filtratesttof test antagonists generally inhibited the groeftithe pathogen
significantly (p<0.05). Percentage inhibition inased with the age of the culture (Table 2). Thebitory effects

of the culture filtrates oPaecilomyces sp. and R. stolonifer were not significantly different at P< 0.05.

Table 1: Radial growth (mm), and growth inhibition of Pathogen in dual culture.

Organisms Radiarowth *Percentage Inhibition Inhibition Zone
(mm)

Paecilomyces sp. 9a 78a 13a

Rhizopus stolonifer 10a 76a 16a

Phytophthora palmivora 40b - -

*Results are means of three replicates
Means followed by different letters differ sign#iatly at P = 0.05 (DMRT)

Table 2: Effect of age of culturefiltrate on inhibition of pathogen growth

Age (Days) Percentage inhibition*
7 35.5a

14 38.7ab

21 42.0b

28 49.5¢

*Values are means of the two filtrates .
Means followed by different letters differ sigwiintly at P= 0.05 (DMRT)
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Discussion

Paecilomyces sp. and R stolonifer were isolated in this study and were able to éffely challengeP.
palmivora, the black pod pathogeim vitro. A lot of beneficial fungi and bacteria have beeported to occur
naturally and some of them associated with cocaa Ishown potential as antagonists of major cocahogans
(Kamil and Yahya, 1999; Borg. al., 2000)). Samuel and Hebbar, (2003) had suggéisteaffort and expense in
finding novel biological control species and stsagan be saved by directing the search either ploeation for
new strains in native area of the host or its pgo or by studying the species that are known éo b
phylogenetically related to species that is effextn biological control. Since it has been obsérifat there are no
biocontrol agents that have enough competitiveitgbib displace an already established pathogee, dhal
inoculation and the introduction of potential artaigts two days before the pathogen was developadchpbell,
1988). According to Robert, (1990) and Janisienyft288) the time lag between the arrival of theaganist and
later the pathogen on the phylloplane, allows ad#egjincrease in cell concentration and subsequéonization by
antagonist before the arrival of the pathogen.

Growth experiment results showed that the t®gh antagonists grew faster than the pathogetuah culture.
Fast growth is important in any organism if it @skie useful in biocontrol studies. This is becatmmpetition for
available nutrients is likely to be a major fadtbiocontrol mechanism of action. Dandurand andidgen (1993)
reported that the effectiveness of biocontrol agenight depend partially on their ability to preliite during a
short period of favourable environmental conditibe$ore they encounter any plant pathodeaecilomyces sp. and
R. stolonifer showed strong antagonism and produced zones dfitioim at the point of contact with the pathogen.
This might be due to the production of antifunga&tabolites by the test fungi (Shankeal., 1993). The filtrates of
the test organisms inhibited mycelial growth of t#t@coa pathogen. The effect of the culture fillsatn the
pathogen might be due to toxin production into¢hkure medium. Over time, more of the toxin woalttumulate
accounting for the observed increased toxicity. @mplete inhibition of pathogen growth was noteslasd in this
study. Corinnest al.,(2003) had also reported that biocontrol agents atocampletely inhibit the pathogens they
antagonize. Odigie and lkotun, (1982) had earkgorted increased antifungal activity ®f roseum filtrate onP.
palmivora with time.Going by the results of this stud§aecilomyces sp. and R. stolonifer may probably function as
good biocontrol agents agairistpalmivora, the cocoa blackod organism.
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