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Abstract 
Both the volume and concentration of filtrate of Aspergillus niger and Trichoderma viride influenced the 

development of the radicles of cocoa seedlings. Radicles placed in Petri dishes containing filter paper 
moistened with 20 and 30ml of undiluted filtrate and filtrate dilutions of 1:1 and 1:2 failed to develop lateral 
roots and eventually died. 

The culture filtrate of A: niger was more repressive. Radicles in the same volume of filtrate (20 and 30 ml) 
of higher dilutions ( 1: 5 and I: 10) developed lateral roots and survived. Radicles placed in less volume 
( ~ 10 ml) survived and produced lateral roots irrespective of concentration of filtrates. Development of the 
radicles and roots in the control was consistently better (P = 0.05) than in filtrate solutions of either A. niger 
or T. viride. 

The hypocotyls of seedlings under the influence of metabolites of A niger showed greater cambial activity 
and formed xylem vessels an<J_ !racheids with larger lumina. 

Introduction 

Metabolites of non-pathogenic fungi may have 
adverse effects on plants. Important observations 
include suppression of seed germination (Leel­
avathy, 1969; Narain and Prakash, 1968) and mal­
formation and retardation of growth of seedlings 
(Bowen and Rovira, 1961; Curtis, 1958a, b). In 
many of these studies, the fungi involved included 
Aspergillus niger, Van Tieghem and Trichoderma 
viride Pers ex Fr. 

The metabolites of A. niger and T. viride reduced 
sporangial size and inhibited vegetative growth and 
sporangial formation as well as direct and indirect 
sporangium germination and zoospore motility of 
Phytophthora palmivora (Butl) But! (Odamtten and 
Clerk, 1980; 1985). P. palmivora causes black pod 
disease of cocoa in many parts of the world. 

The two soil fungi, A. niger and T. viride have 
been suggested as possible biological control agents 
for P. palmivora in soil (Odamtten and Clerk, 1980; 
1985). The most important question to ask is 
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whether A. niger and T. viride are completely harm­
less to cocoa plant to allow their being employed as 
biological control agents against P. palmivora. 

The aim of these studies reported here was to 
examine the effects of the culture filtrate of A. niger 
and T. viride on the development ofradicles and the 
growth of cocoa seedlings. 

Materials and methods 

Culture filtrates of A. niger and T. viride were 
obtained by culturing A. niger in V-8 Broth (at 
pH 2.5) for 4 days at 35°C and T. viride in V-8 
Broth (at pH 4.2) for 4 days at 30°C. 

Effect of cultural filtrates on the development of 
radicles of cocoa seedlings 

The testa of 'the beans were removed and the 
beans surface-sterilized with 0.1 % mercuric 
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Table 1. Effect of filtrate volume and concentration of A. niger and T. viride on radicle development at 27°C after 3 days incubation 

Source and pH of Mean length of radicle (mm) in Mean dry weight (mg) of radicles 
dilution of medium indicated volume of filtrate in indicated volume of filtrate 
filtrate 

5.0ml JO.Om! 20.0ml 30.0ml 5.0ml IO.Om! 20.0ml 30.0ml 

A. niger 
Undiluted 2.6 20.0 19.8 10.6' 16.7' 305 450 410 400 
1:1 2.5 38.0 24.8 17.4' 20.2· 313 432 430 470 
1:2 2.4 42.8 39.2 30.9· 30.2' 310 430 430 475 
1:5 2.3 51.2 41.2 37.6 30.7 312 432 425 470 
1:10 2.3 51.6 52.2 46.l 31.2 313 435 430 470 

T. viride 
Undiluted 6.4 39.1 23.8 24.8· 23.5' 312 460 450 420 
1:1 6.3 54.7 26.8 26.8' 24.7' 309 470 460 475 
1:2 6.2 66.3 46.2 31.5• 31.3• 320 470 463 489 
1:5 6.0 65.2 50.1 41.2 31.8 320 465 460 489 
1:10 5.9 60.2 54.8 48.5 32.3 319 470 470 485 

Distilled water 6.9 83.9 84.3 83.7 83.4 398 493 495 510 
(control) 

• Radicles died without producing lateral roots. 

chloride. The beans were pre-germinated for 4 days bring the radicles in contact with the moist filter 
in sterile vermiculite and were removed when the paper, the plumular end was raised with 6 mm thick 
radicles were about ·10 mm long. Previously ger- glass rod. The setup was then exposed to the 
minated cocoa beans were placed on filter paper on normal tropical day/night light regime at 27°C for 
petri plates moistened with distilled water (control) 3 days. 
or with 2.5, 5.0, 10.0, 20.0 or 30.0 ml of culture 
filtrate of either A. niger or T. viride. For each 
volume of culture filtrate employed, the filtrate was Anatomical studies 
used either undiluted or diluted 1:1, 1:2, 1:5 and 
1: 10. There were fifteen replicates per treatment. To The structure of hypocotyls of seedlings growing 
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Fig. J. Camera Iucida drawing of T.S. of radicle of 7 day-old cocoa seedling in A. Filtrate-free medium (control) B. Treated with 
undiluted filtrates of A. niger 
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case of radicles placed in more dilute filtrates, 
growth of seedlings was markedly retarded. Meta­
bolites of A. niger and T. viride similarly retarded 
growth of seedlings in potted cocoa plants (Odamt­
ten and Clerk, 1985). Postlethwait and Curtis 
(1959) suggested that A. niger probably produces 
IAA-like substances which when applied to stems 
and leaf petioles of Phaseolus vu/garis var 'Black 
Valentine' consequently stimulated cell division 
and growth. The stems and leaf petioles exhibited 
severe curvatures, increased diameter, reduced 
length and formed irregular protrusions. It is likely 
that A. niger produced similar substances in this 
study. Radicles treated with filtrate of A. niger 
showed greater accumulated cambial derivatives 
and the xylem vessels and tracheids were )arger in 
diameter than those produced in control plants 
(Figs I and 2). 

Toxic metabolites of A. niger and T. viride have 
been shown to be inhibitory in various stages of the 
life cycle of P. palmivora (Odamtten and Clerk, 
1985). A. niger was still potent even at 1:200 dilu­
tions; a concentration totally harmless to cocoa 
seedlings. The practical conclusion from our find­
ings is that it would be possible to use particularly 
A. niger as biological control agent against P. pal­
mivora in soil. What remains to be worked out is 
the amount ofinoculum which could judiciously be 

added to soil to produce sufficiently low concentra­
tions of the metabolite as to be harmless to the 
cocoa plant but potent enough to destroy the 
pathogen. 
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